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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Dil·ectors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-JOHN Co\VNIE, South Amana, Iowa Co. 
Vice-President-W. F. HARRIMAN, Hampton, Frank

lin Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, 

J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 
Osage, Mitchell Co. 
Bloomfield, Davis Co. 

Secretary-P. L. Fo,vLER, Des Moines, Polk Co. 
Treasuo·er-G. D. ELLYSON, Des Moines, Polk Co. J. P. MANATREY, · Fairfield, Jefferson Co. 

· Algona, Kossuth Co. 

EXECUTIVE COMMlTTEE. 

J. W. W ADSWO!tTH, 
R. J. JOHNSTON, 
GEO. W. FRANKLIN, 
L. H. PICKARD, 

· Humboldt, Humboldt Co 
Atlantic, Cass Co. 
Harlan, Shelby Co. JOHN COWNIE. W. F. HARRIMAN. P. L. FOWLER. C. E. CAMERON, 
Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 

OBSERVERS. 
Independence .. .... ................. E. F. Wultke. 
Indianola ....................... Pror. J, L. Tilton. 
lowi~ O!ty ...................... Prof. A. A. Veblen. 

WEATHER-CROP OBSI,;RVERS. 

&porttno tor CM WUklu Bulldin. 

From the foll owing , weekly aod monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 

[owa.Olty ..................... Mrs.O. M. Bobby_ 
lowa Falls .... , .................... J. 8. Parmelee. 
Keokuk . . . . . . .. . . . .. • Fred. Z. Gosewlsob 
Keo!lauq ua . . . . . . . . . . . ...... P rot. J. H. Landes 
Knox vi lie.. . . . .. . . . . Onsey a.11d Reaver 
Lamoni .......................... T. J. Fitzpatrick. 
Le Olalre ....................... River Observer. 

Agency••.• .. • ...................... J. H. Van Zant 
Albia•· ........... . ...........•...... Wm. Mercer: 
Alta .. •······ ., .... .... .. .. .. .. . .Jonas Cushman. 
Ames .................................... s B. Mills 

Ada.tr ................................ F. L. Morrison. 
Aft.on ........................... Bon. N. W. Rowell. 
Albia. .................................... Oa.J. Koontz. 
Algona ............................ 0. D. Pettibone. 
Alta ......................... ......... O. E. Hadden. 
Alta (Nea.rJ. .......................... W. J. Mluard. 
Amana ............................ Conrad Schadt. 
Ames .............................. Exp. ~tutlon. 
Ames (" wiles s. e.), .................. Isaac Young. 
Atlanuo ............................... J. \V. Lovti 
Audubon ............................ F. P. Bocker. 
Belknap ........................... A. \V. Uu.nlcln . 
Btillti Platne ....................... S. P. VandJke. 
Bonaparte ......................... Bon. B. R. Vu.le. 
Brht ............................. G. P. Bardwlck. 
Burlington ................. Prof. LL a Severn. 
Ua.rrolr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Moses Simon_ 
Charles Olty ...................... H. O. Audre1;en. 
Oedur Falls............. .... . ... Prof. A. 0. Page. 
Oedtt.r Raplds ......... Electrlc Llgb.t & Power Co 
Oentervllle ..................... Prof.Li. E. l<elster. 
Ob.arlton ....................... Hon . S. li. Mallory. 
Oiarlnda ......................... A. S. Va.u Su.udt. 
Olca.r Lake ............................. \\'m. Gray. 
Olin ton ........................... :.uke Roberts 
College Springs .. .................... A. i\l. Finley. 
Oornlngfl··· ················ ...... .John W. Bixby. 
Council luffs .......................... J.B. Rii.hel. 
Ores co ........................... Gregory bl ar!:liHlll 
g aveoport ........................... •Geo. E.Hunt. 

elaw1lre ................................. Wm. Ball. 
Deoor ilh ............................. F. B. Baker 
Denison .......................... Wm. A. Mon e,1 ry. 
Des Moines ............... •Geo. M. Obappel, M. D. 
~e Soto ................................ R. D. Minn.rd. 
0 ows .................................. R.E.Fuller. 

ubuque ............................. •L. M. Tarr. 
Eldora ..................... Prof. 0. F. \Vood wu rd. 
Elkader ........................... Obas. H.elneuke. 
~stbervllle . ....................... M. L. Arcbor. 

xlro. .......................... G. W. Guernsey. 
Jal rfleld ......................... Ob t1. r Jes J. 1<,1.1 \ton . 
~v~tte1 ....................•......... R. Z. Latimer. 

. ad son ................. Mlss L . A, McOroady. 
Jonda ............................. Obas F. Linnan. 
~rest Oity ............................ J. A. Peters. 

oderlcksburg ...................... ,O. E. \Vrlght. 
gal dfl. · .. · · · · .. · · .. • • . • ................ J ~Y Orowlf'y. 
01ar en Grove .......................... M. Wemple. 
01u.dbrook ......................... Oeo. },'. Parker. 

enwood ........................... J .P. Jackson. 
grand Meadow (PostvU!e P. O.) .. F. L. W11llams. 
t}roene ...... .... ........................ J. L. Cole. 
0 roen0eld ............................. J. G. Oulvor. 
G rlnnell ............................ Prot. S. J Buck 
0 ru~dy Center ....................... Geo. F. Ellis· 

Lansing ....................... G. B. Markley. 
Larchwood ......................... E. \V. Stokes. 

Atwood ............................... J . H. Tanner: 
Battle Creek ............................ A. Preston. 

Larri~bee ............................ H. B.Strever. 
Lenox ............................. J L. Burley . Boone ................................. L. o, Morrta. 
Le Mi~rs .............................. Dr. T. E. Cole. 
Linn Grove (Mt. Vernon P. 0.) Rev.J. \V.Bubbard. 

o:ntervllle ........................ Henry Gdoi!ey. 
gb ar}: OJty · · · · · · • · · · · • • • • .. • • ...... W. B. Towner. ~gllll ........... ' . . .. . .......... .,Al rs. M. B. Stern. 

?! alvern.. ........ .... . ... .. .. . .. R. F. Norto11. Oi a rk ?u· ·· ··· .. ·· .... ·· • ····· •······ .o. 0. Burr . 
0 ar sv e .. •·······.. ....... . .... F. M Russell faquoketa .............. Or. A. 8 . Boweo. 

Mason Ulty .......................... B. l~. Glbbs. 
Marshalltown .......................... 0. ~ Oook. 
g1111m1in .............................. W. U. Shaul. 
I on ti cello. . . . . . . . . . . . . . . . . . . . A. M at.th ,~l>Stln . 

.Mooo.r. .... .. .. ....... . ......... P.O. 'l'l1omas. 
Mount Vernon.. . . .. . . .. . . . . . . .... Prof. A. Collin. 
Mt. Ayr... ............ .... ........ .A. F. Beard. 
Mt. Pleasant .................... Dr. Max E. \Vltte. 
~eoln. ... . .................... J. H . Garland. Jr. 
~ ew ITampton .................... o. L. Gabrllsen. 
Newton ............................... A. Lufkin . 
~ortbwood ....................... A. L. Thompson . 

debo]t ................................ E. Starner. 
OgClen ................................... E. Sayre 
Om11,bu. Neb .. .. . . . . .......... •L. A. W~ioh. 
gi:oc~ola .................. _ ........ A. \V. Lewis. 

vi .................................. IT.O.Mlller . 
gsage ............................... G.D. Pattlnglll. 
0 .~kaloosa ............................ .Jos. Boyd . 
rfl~mwa. • ........ . ......... Dr. J. F. Herrick. 
po ~r ..... •· .......................... J. 9. Smith. 
porLmoutb ................... ,I. W. D!l.blhelmor. 
Rr!mthtr ·· ·· · •- .. •··· .......... Lewis Clarke. 

ed It ........................... Geo. w. Ilolt 
:~libcck ..................... Dr. L. D. B 1ltl1away: 
R ck Rrlplds ..................... \V. 0. Wyckoff. 
Uoc1 we Olty ................ Prof. o. 8. Rigg stt n·en · ·· ...... - ··· ···· ··· •· •· Ora Tu.yJor· 
SI~ ey ... , ............... ' ....... B. G. Doolittle. 
91 ney · · · · ·· ···· · ·· · ··· .... G V. Swe!l.rl1.1.1ten 
SI~~~ r31~Y · · · · · · · · · · · · · · · · · · · · · ·. Prof. E. r.l. Ori ffln: 
Sil 01 y ....... ·····•· ......... •o.o.Purssell. 
!. o ty •· ..... .. .. ......... ....... Dr. O. Brown. 
s~rrl ~t~·1c .. -.. · · · · · · · · · · · · · · · · · · · · . · · . s. G 11 lesple. 
~t e .... ··· ····· .... W.O.Drummond 
T-u~rt. .... ·· .... ·· · ··· ···· • •·· ....... B. M. Bartlett: 
T~~•~·maii." ....... · · · · · · · · · .. · .. · · .. J. L. Hay11os. 
Tuledo ····· ····· ····················U. R. Paul. 
VI t.o · • • • • · · · • • •• · • ·• · • ····••• .. Obas. MRson 
v101s;U: .. · · · ··'" · · ·· .. · · · · · · .. · ·· · · .. T. F. McCune 
Witshlniic,;; · · · · · · · .... •-.... · · .J. F. McCartney. 

0 o~rectlonvllle ............. Bon. W. B, o"bapman: 
0° 01

1~f .. ·· ·· ·· ·· •··· •· •· .......... Jerome Smith. 
orw L •..••...••••.•.•.••••.•...•••••. Wm. Oxley 

g1erm?J°~i • . • .. •. . . . . . ............ Obas. Larr11.bee: 
Oounc uff, .......................... L. Prouty. 

rest.on ............................ M. v. Ashby. 
Dilnv!Ue . ........ . ... . ...... Sherman l\fattbewe. 
Emerson ........................... lJ. B, Nims. 
Ely••·••· .. •· ..... -........ Hoo. A. J. Fuhrmeister 
Fulton .............................. . . Oarl S. J<,rank: 
Ford D · · :. · · • • · • • • • • •. • .............. J. 0. Rlobards 
GFort odge ......................... R, W. Blaine: 

eneva ...................... Wm. H. Tbo~pson. 
Grinnell .............................. A.. O. Price. 
Guthrie Center ..................... W. \V. Rtt.lley. 
Hesper ........................... G. E. Dillingham. 
Bodge ................................. James Pipt'lr. 
p~meston ..................... Hon. S. H . Moore. 

n ependenoe ....................... O.L. I'bomas. 
Jellerson ......................... S. M. Taylor. 
l(noxvllle .................... 0. \V. Mendenhall. 
La.rrabee .......................... H H. Oaruaban. 
LeM1lrs ................. Bon· Henry Sobrooten. 
Lawler ......................... Hon. \Vm. Glattly. 
Lockridge ........... ........... . Jobn F .. Farman. 
M arsballtown. . .............. Hon. S. B, Packard. 
Mason City ....................... \Vm. Nettleton. 
Mtplet-on ................................. A. Lamb. 
M ii Pleasant. ................. .. ... W. S. Wright. 
M ton ........................ Hon. E. 0. Holland. 
Mount Vernon ..................... Hobert Srulth. 
North Engllsb ...................... J. L. \VJIUo.ms. 
Nevuda .............................. Geo. O. White. 
Olin ......................... Bon. Nathan Potter. 
Osage...... . .. . . .. ..................... E. W. Stacy. 
Orange Olty .................... a. J. VandeWaa. 
Pal-On ............................... A. B. Condit. 
Pittsburg .......................... G. 0. Duffield. 
Rook Rapids.. . . .. .............. D. E. F. MerrllJ. 
Rockwel Oity ....................... J. G Palmer. 
Rossville.......... . . . . . . . . . . . . . ...... T. 8. \Vlley. 
Rowley ................................. L. Maxson. 

\Vasl1ta ···•·- ...... ·· ··· · ······Wm.A. 000.11:. 
Wtt.terJo() ................... ········· B L Felter. 
\Vaverly ..... ··· ·· ·· .... ·· ···· ·· ·· • M. L. Newton 

Ruthven .............. ................. F. W. Teed 
~agevll:e ................. . ... . .. Bon. F. N. Knoll'. 

cymour ............................... L.B. Sugar. 
Wu.1.1kee.::::·::::·:··:··:·············H. S. IIoo_ver. 
WebsterO!ty · ········N.o.wrap:g. 
Whitt · .... · ·· .Louis Frank. 

Shenandoah.. .. .. . . . . . . .. . . .. Reuben Mullison. 
Sout,b Amana .. .. . ............... John Oownle. 
Spirit Lake ..........•.................... L. Stowe. 

\VlhoneJu·~Qij~jj .... · ··· · · ·· Dr. Fra.nk P. Bu~ler. 
Winterset · ·· ..... . ........ ·· J. M. Rider. 
Woi<!t Re d ....... •·······•-·· ·· \V. W. MoKn!gbt, 

8 ut r le Cent.er ................... Henry Priebe: 
8 amyton •··· ........................ E. 0. IJreueHe. 
Bedrkck ······ ··········•· ............ J. T. Brooks. 

8tate Oenter ..................... E. P. Thompson. 
Sumner................. . ........... John Dawson. 
Tama ................................ . w. G. Malin. 

\Vest. Un Pon' ..... · · · · · .. · .. · · · - Phil. Dorweiler 
West Branch· .. · ·· ···· ·· .. · ·· ........ J. W. Bopp. 

...... . ............ A. A. Mildson. 
8 aw ifie ... ··················•• .. Miss I. Whorley. 
1:l~:bv Ide ............................ M. T. Ashley. 

o t ........... ................... B. S, Wells. 

~nltf:I .............................. Edw. Hummer. wt~ Orne.• ........................ Spencer Smith . 
W ow □reek ......... , ........ W. S. Nicholson. 

•u. S. Weather Bureau . w'1trset · .. · .................. .. B. A. Kinsman. 
W~ I ake ............................ T. E. Wilcox. 

ton ............................. , .... Tbos. Boot . 
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NOTE AND COMMENT. 

In 1897 the farms of Colorado produced $46,965,000 The 
total output of gold, silver, copper , lead, iron and coal the 
same year amounted to $ 15,384,600. So even in the leading 
gold producing state, agriculture is the leading industry. 

* * * 
The first tornado of the new year occurred on the night of 

January lJ th, at Ft. Smith, Ark. , causing a fearful loss of life 
in that city and vicinity, and destroying property valued at 
over a half million dollars. The track of the funnel was 
narrow, being less than a thousand feet in width. It orig
inated southwest of the city and struck that place about 11 
P. :\l. The death list is above fifty, and it will probably b e 
increased from some of the lar ge number of the seriously 
injured people who were rescu ed from the wrecked buildings. 
Tlie cyclone was first noted on the weather map on the morn
ing of the 11th, the center being at El Paso. It moved swiftly 
and developed in intensity during that day, the central line 
passing northwest of Ft. Smith On the morning of the 12th 
it had reached the vicinity of Chicago 

* * * 

• 

The Sioux City JournaL of February 2 l contained the follow
ing note in relation to ,January weather at that station: 

"In his meteorological summary for the month Observer 
Purssel l gives the mean temperature for the month as 24° 
above zero. The mean temperature for January for the last 
nine years has been 18°. The prevailing direction of the wind 
was from the n orth west, from which direction came 26 per 
ce;.nt of the breeze. The total movement of the wind during 
the month was 7,529 miles. The w:nd reached its maximum 
velocity for the month, 43 miles, on January 28 ,h The total 
precipitation for the moo th was . 27 of an inch, there being 5 
days of more than 01 of an inch precipitation. During the 
month there were 15 clear days, 4 partly cloudy days and 12 
cloudy days " 

* * * 
Why do the direct rays of the s un appear white? The rays 

that come from the sun directly to us have lost a greater share 
of blue than of red rays, and the snn should therefore appear 
of a reddened, or at least of an orange, tint This reasoning is 
correct, and th~ bes t a ns wer to it is the one suggested by 
Lang-ley. If we could see the sun from outside of our atmos
phere, it would probably be a blue sun; it appears white only 
after an excess of blue in the original s unbeam has been turned 
away on its passage to us through the dusty air. In tbi~ 
respect the sun is not a unique body; blue stars are known in 
various parts of the sky, and these are evidently even more 

• 

blue than our sun; otherwise their light also would be white 
when it came down to us. 

The greater purity and fainter illumination of the blue of 
the sky when seen from lofty mountain tops is due to the 
absen ce in the upper air of those larger dust motes so common 
at lower levels. The lar ger motes turn to us waves of all kinds, 
diluting the blue sky by the addition of white light to the 
observer at sea level \Vh en we rise above the level at which 
the coarser motes are common, their action weakens; the s ky 
is less illuminated, but of a deeper and purer blue color, and 
at heights of fifteen or twenty thousand feet observers describe 
it as of a deep indigo color, extremely dark compared to the 
well illuminated sky to which we are accustomed -From 
Davis' Elementar,·y Meteorology. 

* * * 
The New Orleans Ti~-Democrat says: "');he Uniterl States 

has by far the best \veather se rvice in the world, and it i:-. worth 
millions of dollars to it each year in shipping cargoes and crops 
saved. We, in Louisiana, have been able to appreciate the 
advantag-es from it, for our chief crop, sugar cane, is one that 
depends largely upon the weather, and the possibility of the 
weather bureau telling the planters of a freeze three or four 
days in advance has robbed su gar planting of one of its greatest 
dangers. It is a standing joke to laugh at the mistakes, the 
erroneous predicti0ns of the weather bureau, but, as a matter 
of fact, the mistakes are few , and, as the statistics show, get
ting fewer every day. With the improvements hoped for f rom 
the weather stations we may hope to move closer t o perfection 
The science of meteorology has proved a very progressive one 
in America." 

* * * 
The final estimates of acreage, production and value of cr ops 

in the United States for 1897, made by the department of agri
culturE', are as follows: 

Wheat - 39,465,066 acres, 530,149,168 bushels; value, $428,-
547,121. 

Corn -80,095,101 acres, 1,902,967,933 bushels; value, $501,-
072,952. 

Oats-25,730,375 acres, 698,767,809 bushels; value, $17,974,719. 
Rye- 1,703,561 acres, 27,363,324 bushels; value, $12,239,647. 
Barley-2, 719,116 acrt s , 66 685 127 bushels; value, $25,142,139. 
Buckwbeat-717,83.6 acres, 14,997,451 bushels; value, ~6,319,-

188. 
Potatoes-2 534,577 acres, 165,015,964 bushels; value, $89,-

643,059. 
Hay-4i,426,770 acres, 60,664 876 tons; value, $401,390,728. 
The area devoted to hay in 1896 was 43,259,756 acres, from 

which there was gathered 5H,282 158 tons, valued at $388,145,614; 
in 1895, 44,206,453 acres, 57,<•78,541 tons; value, $393,185,615, 
1891, 48,321,272 acres, 54,87•1,408 tons; value, $468,578,321; 1893; 
49,613,469 acres, 65,766, 158 tons; value, $570,882,872 . 
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W.UUINOTON1 0, C., February 2, 1898, 

The month averaged milder than usual in all districts east 
of the Rocky mountains, as well as over the northern Rocky 
mountain region and on the north Pacific co11st. Over much 
the greater part of the country the average daily temperature 
excess amounted to 3° or more, aod in the central ,•alleys, 
upper Lake region, upper Missouri and Red River of the North 
valleys, it ranged from 6° to 17° per day, the excess being most 
marked in the upper Missouri and Red River of the North 
valleys. 

Uecember in thio; rt'j{iun was also very light, averaging about 
25 ~o 40 p~r cent of th~ normal amount, the prt•cipltation o!the 
remainder of the eenson becomes a matter of more than the 
usual importance, and fears a.re f'ntt-rtnlned that &j!"ricuttural 
interl'sts will suffer as a result of insufficient moiature. 

DKJ'1'll OP RNOW AT Cf,OAt; OF \IONTU. 

Over the northern dlatricti, from Urn upper Mississippi valley 
eastward, considerable snow fell during the, week ending Janu· 
ary 3lst, the southern limit ea&t of the :\flqisslppi river gener
ally ranging from fifty to two hundred and fifty miles fllrthcr 
south than on ,January 24th. l'he greater part of the upper 
Lake region is now covered to depths rangfog from n inches to 
2 feet, aod along the southern shore of Lake Superior, in tho 
upper Michigan peninsula, the depths generally runge from 20 
inches to 3 feet. Ji'rom westero New York to the northern 
New England coast snow ranges from 9 inche11 to over 2 feet, 
the depth beiog greate1:1t in the mountuins of northern New 
England and on the southern coast of Maine. :\luch snow has 
disappeared o,•er the middle-eastern Rocky mountain •lope, 
and also on the north Pacific coatit. Continued ab11ence of snow 
in Minnesota, the Dakotas, aod Montana mark the present 
winter, to date, as exceptional iu thut region. 

Over the central and southern plateau regions, extreme 
northern New England, and on the east coast of southern 
Florida, the month avf"raged colder than usual, the deficiency 
in temperature ranging from 2° to 4° per day ia CnliforniQ. 
and from 3° to 7° per day over the middle plateau region. 

COLD WA\'KS, 

On January 1st a cold wave oversprend the interior portions 
of the Atlantic coast states from northern New Eogland to the 
Carolinas, and thence westward over the northern portion of 
the Gul! states, including the southern pllrtious of Missouri 
aod Illinois. During the nig-ht of the 2d and on the 3d the 
temperature rose over this entire sectloo, but on the 4th there 
was a fall in temperature over eastern New York and New 
England. The temperature over the middle and south Atlan
tic and Gulf states remained below normal until the afternoon 
of the 4th. 

From the 4th to the 27th no decided cold wave occurred. 
On the afternoon of the 28th a cold wave appeared over 

North Dakota., and during the night, extended over South 
Dakota, northe?'n Iowa, Minnesota, and the Lake Superior 
region, and while a decided fall in temperature occurred in the 
Ohio valley, lower Lake region, and middle Atlantic states, the 
-vid wave did not extend eastward or the upper Mi&&i6!>ippi 
valley and the upper Lake region. 

The morning reports of the 31st 1Ddicate<l a cold wave of 
considerable severity over the Dakotas, and by the morning of 
February 1st it had extended eastward over the Mississippi and 
Ohio valleys and Lake region, accompanied by freezing tem• 
perature as far south as central Alabama a.nd southern Georgia 

The precipitation of January, 1898, exceeded the average 
over the greater part of the Lake region, in the Obio, centra.l 
and lower Mississippi valleys, lower Missouri valley, including 
the middle·east.ern Rocky mountain slope, and port.ions of 
northern and eastern Texas. There was also mori;: than the 
average precipitation over the rreatcr part of New England 
and the northern portion of the middle Atlantic stat.es The 
precipitation was unusually heavy in the Ohio, lower Missouri, 
central and lower Mississippi valleya, where it generally r.i.ngcd 
from 4 to 10 inches, the region of greatest precipitation embrac
ing eastern Arkansas, northern Mississippi, and the western 
portions of Tennessee and Kentucky, where it waa about. 
double the January average. 

The month was marked by unusally light precipitation in 
the south Atlantic and east Gulf states, southern and western 
Texas, in upper Michigan, northern Wisconsin, Minnesota, the 
upper Missouri valley, the middle and northern plateau dis• 
tricts, and throughout. the Pacific coast region. The deficiency 
in south Atlantic and east Gulf states ranged from I to 3 inches; 
in southern Texas from 1 to 2 inches, and on the Pacific coast 
from 1 to 5 inches. The very light rainfall in California is the 
most important feature in connection with t.he precipitation of 
the month. lo the central and northern portions of the state 
it bas amount.ed to not more than from one•eightb to three. 
eighths the average amount. for January, and as that for 

At the corresponding date of 1~07, .Minnesota, the Dakota~. 
and eastern Montana were co,·ered todt:'pthsgenerally ranging 
from 4 to 18 inchea, while the Lnke region, portions of the upper 
Mississipi valley, northern New Englnnd, and the northern 
plateau region had decidedly lcos snow than at this date. 

W11,1.,~ r.J. :\looRIC, 

Cllkf of J/>..;.,r:au. 

FRUIT AND HF~ALTH. 

H\' CAr.,rn IJROWY, )I. n.• 

Eitract from a paper rt,ad ~foro tho Xortbwe$tero H11rtlcultural 
society, at Sa.c City, O~comtmr u. 1~!17 

Viewing this subject from the standpoint of the physician 
we first must exprCSb our great appreciation of the benefits of 
ripe, juic;v apples, lutiicious grapes the mellow pear, rich peach 
and strawberries that make our mouths watt•r, but ;n our enthu
siasm for those nice, wholesome fruits we mm,t not forget the 
aches and paina of the small boy who has eaten the green apples 
or sour gooseberriei;, or the delicate little babe, but a few 
months old, that through mh,tnken kindness of its mother, has 
been nllowed to eu.t a raw apple, or that. adult patit.•nt whose 
wenk, irritable stomach has bt'on outraged by some improper 
fruit; or the sick person, whether child or adult, ,,,hoi,;e digest
ive organs are io such a condition that fruit, under any cir• 
cumstnnces, is injurious. Tho idea i!j too prevalent that fruit 
does not injure sick persons, especln.lly if they crave it, but this 
is wrong and cannot be contlemoed too severt>ly. How often 
do wc, as phy..,icians, find our patients switched off, as it were, 
from the highway to recovery, by being gh·en a piece of raw 
apple or some other equally injurious filUbstance! Do oot under• 
stand me as condemning unrc.servedly fruit !or the sick, for 
when properly ripened or cook<"d and gi,•en with f.?'OOd judg· 
ment it is of undouhted benetlt, aod should not be discardcd 
by any means from the dict of children. 

That we may understand why fruit is.so many times injurious 
let us look at it from the standpoint of the phy!,,ioloi:ical chem• 
ist Most green fruits contain tannic aciil in one of it.a forms 
(Ci. B 10 Os ), which gives it tbe peculiar pungent, astringent 
taste; cellulose (lJ0 □, 0 0 11 ), which composes the cell walh1; and 
one or more vegetable acids-ma.Ilic, citric or tartaric, corre• 
spoodiog to the kind or fruit. In addition to these ihere is a 
peculiar substance called pect.ose, the exact composition not 
known. While the fruit remains green it bears much the same 
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relation to the tree that the leaves do, that is, it absorbs car· 
bonic acid and throws off oxygen. The most injurious prop· 
erty of unripe fruit, perhaps, is the tannic acid. This , a.long 
with the vegetable acids, makes it irritating and injurious 

under a.ll circumstances. 

average draft of the broad tire is materially less than the oar· 
row tire, and that the injury done to the r0ads and farms by 
the narrow tire can be almost wholly corrected by the u se of 
the wide tires, there remains no longe r any good r eason for 
the use of the narrow-tired wagons. 

These experiments further in dicate tba.t. six inch es is the 
best width for the farm a.nd road wagon, and that both axles 
should be the same leugth, so that the front and rear wheels 
shall run in the same track . A profusely illustrated bulletin 
giving full r eport of these tests is now ready for free distribu· 
tion upon application to the director of the Missouri E xperiment 

station at Columbia. 

Let us now notice the changes that take place when fruit 
begin• to ripen. When this process begins carbonic acid is 
thrown off and oxygen is absorbed The changes taking place 
in the principal constituents are as follows: Each molecule of 
tannic acid (C

14 
8rn 0

9
} takes up one molecule of water (U 2 O} 

and tweh•e a.toms of oxygen (0 12) producing one molecule of 
fruit sugar (C

8 
Bu 0

0
} and eight molecules of carbonic acid 8 

(C 0
2
), the carbonic acid being thrown off. 'fo each molecule 

AMERICAN CORN ABROAD. of cellulose (0
8 

H
10 

O G} is added one molecule of water (8 2 0) 
producing one molecule of sugar (C6 8 1 2 0 8 }. Taking tartaric ,. 
acid as a type of the fruit acids we find that to three molecules 
of tartaric acid are added three atoms of oxygen (011 }, which 
gives us one molecule of sugar (0 8 B 12. 0 0 ), three molecules of 
water 3 (8

2 
0}, and six molecules of carbonic acid 6 (C 0 2 ) . The 

cellulose, under the influence of the vegetable acids, is con
verted into sugar by the addition of one molecule of water to 
each molecule of cellulose . P ectose , during the ripening pro· 
cess, is converted first into pectin, then into pectic acid and 
pectosic acid. It is from the presence of these a.cids that fruit 
juice, on boiling, is converted into jellies. Ilence we see in the 
rlpeuing process we have had thrown off the surplus carbon 
and oxygen in the form of carbonic acid , while the tannic acid 
has been changed into sugar, the fruit acids into sugar, which 
sweetens the fruit a.nd water which makes it juicy. We now 
have a luscious , re!reshing, healthful fruit from what was a 
pungent, sour, injurious product. 

country in 1897," says the St. Louis Globe-Democrat, " was the 
largely increased fore ign demand for Indian corn . The total 
exports last y ear a:nounted to 186,000,000 bushels, or over 
69,000,000 more than ever before. lo the six years preceding 
1897 the average annual exports of corn wer e 66,000 1000 bushels . 
lt is clear that the record for 1897 justifies the belie f that the 
uses of maize a. re becoming more familiar in Europe. The 
missionar y work performed by the special Ame r ican commis
sioner, Charles J . Murphy, was successful to a remarkable 
de~ree, and a general effor t should be maintained t o extend an 
appreciation of corn among the masses of the old world. 

•· One of the most favora.ble commercia l features for this 

11 An extensive corn exhibit is to be LOade at the Paris expo· 
sition of 1900. It is an excellent idea, and should be adopted 
for every international exhibition. Corn lends itself readily to 
picturesque structures and displays of varioua kinds, and when 
intelligently employed in an exhibit always draws a crowd. 
There should be at the Paris exposition, in addition to the pro· 
posed colossal corn picture, 40x60 feet in size, a large corn 
kitchen, in which articles of food prepared from maize can be 
t ested by the multitude. A plate of corn cakes, baked to a 
golden brown, would be a revelation to nearly all Europeans. 
Corn bread of different k inds should be freely supplied to all 
who desire to taste it. That it is sa.vory and wholesome is well 
known in America. The table of Washington was n ever with· 
out corn bread, made of white meal, and it was bis chie f article 
of food at home or in the field. I n the states where corn is 
most abundant the physical types of manhood and womanhood 

are unusually fine. 

Cooking bas much the same effect on fruit that the ripening 
process has; for this reason cooked fruits a.re much bette r for 
delicate stomachs than the raw products. 

BROAD-TIRED WAGONS. 

( ClNCINNATl PRICK CUBHENT . ] 

An interesting and instructive series of experiments have 
been made by the Missouri Experiment station during the 
pa.st two yea.rs with the draft of broad and narrow-tired 
wagons. •.rhese tests have been made with the ordinary oar· 
row-tired wheels and with six-inch tires, on macadam streets, 
gravel and dirt roads in all conditions, on meadows, pastures, 
stubble and plowed fields, both wet and dry. 

The broad tires pulled materially lig hter on the macadam 
streets and the gravel roads. Also on dirt r oads in all conditions 
except when soft or sloppy on the surface, underlaid by bard 
roadbed, and when the mud was very deep and sticky. In both 
these conditions the narrow tires pulled considel'ably 
lighter. It should be borne in mind, ho wever, that the 
roads are in these cond itions for a comparatively short 
period of time, and this at seasons whe n t he ir use bas 
naturally been reduced t o the minimum. 'fbe tests on mead
ows, pastures , stubble land, corn land and plowed ground in 
every condition , from dry, bard and firm to very w e t and soft , 
show, without a single exception, a large saving in draft by 

the use o! the broad tires . 
The bulk of the hauling done by the farmer is on the fa.rm, 

in hauling feed from the fields and hauling manure from the 
barns, etc. The actual tonnage hauled to marke t is insignificant 
in comparison ,vitb that hauled about on the farm, inasmuch 
as a large proportiou of the product s o! t he average farm is 
sent to market in the form o( live stock u its product s. 

It is clearly shown b y these experiments that in many 
instances where the nar row t ir e is ve ry injurious to the road 
or field, the broad tire proves positively beneficial when the 
same load is hauled. When itis considered, therefore , tblt the 

" What is nee-ded to insure a general demand for corn in 
foreign countr ies is a knowledge of preparing it for the table. 
All cerealB need a special treatment to make them palatable. 
Nature completes the grain, but the cook must then ste p in 
to produce the viand. In this r espect corn has lon g rested 
under a disability outside of America The cornmeal sent to 
Ireland many years ago during a famine was largely wasted, 
for the starving people could add nothing to it except water , 
and insisted that it was food for ho rses Maize is an unsur· 
passed basis for many breads and delicacies, but it requires 
combination , just as oatmeal demands milk or cream, and milk 
is a complete food in itself. The work of educatinfil' Europe 
and Asia on the merits of maize should go fo r ward steadily , 
and it is pleasant to know that success is attending the e fforts 

alr eady made in this direction." 

DIMENSIONS OF THE EARTH. 

[},~.ROM DAVI S' 1'ELEUENT..&.. RY METEO ROLOG Y, 
11

] 

Area of ea r th's surface, 197,000,000 square miles. 
Volume of ea rth , 256,000,000,000 cubic miles. 
Area or ocean, 150,000,000 squar e miles, or three-fourths o f 

earth 's surface. 
Volume of ocean, 300,000,000 cubic miles, o r 1-843d o! earth. 



4 MONTHLY REVIEW OF TS:E 

NA'£IONAL WEA'l'tl.ER ll li LLETIN, JANUARY, 1808. 

W A.SHINGTON, D. C., February 2, 1898. 

The month averaged milder than usual in all districts east 
of the Rocky mountains, as well as over the northern Rocky 
mountain region and on the north Pacific coast. Over much 
the greater part of the country the average daily temperature 
excess a.mounted to 3° or more, and in the central valleys, 
upper Lake region, upper Missouri and Red River of the North 
valleys, it ranged from 6° to 17° per day, the excess being most 
marked in the upper Missouri and Red River of the North 
valleys. 

Over the central and southern plateau regions, extreme 
northern New England, and on the ea.st coast of southern 
Florida., the month avPraged colder than usual, the deficiency 
in temperature ranging from 2° to 4° per day in Californifl. 
and from 3° to 7° per day over the middle plateau region. 

COLD \\ A. V ES, 

On January 1st a cold wave overspread the interior portions 
of the Atlantic coast states from northern New England to the 
Carolinas, and thence westward over the northern portion of 
the Gulf states, including the southern portions of Missouri 
aod Illinois. During the night of the 2d and on the 3d the 
temperature rose over this entire section, but on the 4th there 
was a fall in temperature over eastern New York and New 
England. The temperature over the middle and south Atlan
tic and Gulf states remained below normal until the afternoon 
of the 4th. 

From the 4th to the 27th no decided cold wave occurred. 
On the afternoon of the 28th a cold wave appeared over 

North Dakota, and during the night, extended over South 
Dakota, northern Iowa, Minnesota, and the Lake Superior 
region, and while a decided fall in temperature occurred in the 
Ohio valley , lower Lake region, and middle Atlantic states, the 
vv1d wave did not extend eastward of the upper :b1ississippi 
valley and the upper Lake region. 

The morning reports of the 31st indicated a cold wave of 
considerable severity over the Dakotas, and by the morning of 
February 1st it had extended eastward over the Mississippi and 
Ohio valleys and Lake region, accompanied by freezing tem
perature as far south as central Alabama, and southern Georgia 

PRECIPITATION. 

The precipitation of January, 1898, exceeded the average 
over the greater part of the Lake region, in the Ohio, central 
and lower Mississippi valleys, lower Missouri valley, including 
the middle-eastern Rocky mountain slope, and portions of 
northern and eastern Texas. There was also mor~ than the 
average precipitation over the greater part of New England 
and the northern portion of the middle Atlantic states The 
precipitation was unusually heavy in the Ohio, lower Missouri, 
central and lower Mississippi valleys, where it generally rc1.nged 
from 4 to 10 inches, the region of greatest precipitation embrac
ing eastern Arkansas, northern l\.Iississippi, and the western 
portions of Tennessee and Kentucky, where it was about 
double the January average. 

The month was marked by unusally light precipitation in 
the south Atlantic and east Gulf states, southern and western 
Texas, in upper ?t1ichigan, northern Wisconsin, Minnesota, the 
upper Missouri valley, the middle and northern plateau dis
tricts, and throughout the Pacific coast region. The deficiency 
in south Atlantic and east Gulf states ranged from 1 to 3 inches; 
in southern Texas from 1 to 2 inches, and on the Pacific coast 
from 1 to 5 inches. The very light rainfall in California. is the 
most important feature in connection with the precipitation of 
the month. In the central and northern portions of the state 
it has a.mounted to not more than from one-eighth to three
eighths the average amount for January, and as that for 

• 

December in this regi~n was also very light, averaging about 
25 t.o 40 per cent of the normal a1nount, the precipitation of the 
remainder of the season becomes a matter of ruore than the 
usual importance, and fears are entertained that agricultural 
interests will suffer as a resu1 t of insufficient moisture. 

DEPTH OF HNOW A.T CJ.OSR OF ~[ONTJI. 

Over the northern districts from the upper l\fississippi valley 
eastward, considerable snow fell during the week ending ,Janu
ary 31st, the southern limit east of the Mississippi river gener
ally ranging from fifty to t\.vo bundrecl and fifty miles·:fartber 
south than on January 24th. The greater pa.rt of the upper 
Lake region is now covered to depths ranging from 9 inches to 
2 feet, and along the southern shore of Lake 8uperior, in the 
upper Michigan peninsula, the depths generally range from 20 
inches to 3 feet. From western New York to the northern 
New England coast snow ranges from 9 inches to over 2 feet, 
the depth being greatest in the mountains of northern New 
England and on the southern coast of Maine. l\.Iuch snow has 
disappeared over the middle-eastern Rocky mountain 1lope, 
and also on the north Pacific coast. Continued absence of snow 
in J,,,Iinnesota, the Dakotas, and Montana mark the present 
winter, to date, as exceptional in that region. 

At the corresponding date of 1897, Minnesota, the Dakotas, 
and eastern Montana wet'e covered to depths generally ranging 
from 4 to 18 inches, w bile the Lake region, portions of the upper 
Mississipi valley, northern New England, and the northern 
plateau region haddecidedly less snow tha.o at this date. 

WILLIS L, ?r!OORE, 

Chlef of ]Jureau. 

FRUIT AND HEALTH. 

RY CAL~B BROWN, llf. D.* 

- J,;xtract from a pa.per read beforu the Northwe.stern Horticultural 
society, a.t Sac Olty, December u, 1897. 

Viewing this subject from the standpoint of the physician 
we first must express our great appreciation of the benefits of 
ripe, juicy apples, luscious grapes. the mellow pear, rich peach 
and strawberries that make our mouths water, but in our enthu
siasm for those nice, wholesome fruits we must not forget the 
aches and pains of the small boy who has eaten the green apples 
or sour gooseberries, or the delicate little babe, but a few 
months old, that through mistaken kindness of its mother, has 
been allowed to eat a raw apple, or that adult patient whose 
weak, irritable stomach has been outraged by some improper 
fruit; or the sick person, whether child or adult, whose digest
ive organs are in such a condition that fruit, under any cir
cumstances, is injurious. The idea is too prevalent that fruit 
does not injure sick persons, especially if they crave it, but this 
is wrong and cannot be condemned too severely. Bow often 
do we, as physicians, fiod our patients switched off, as it were, 
from the highway to recovery, by being given a pi~ce of raw 
apple or some other equally injurious substance! Do not under
stand me as condemning unreservedly fruit for the sick, for 
when properly ripened or cooked and given with good judg
ment it is of undouhted benefit, and should not be discarded 
by any means from the diet of children. 

That we may understand why fruit is so many times injurious 
let us look at it from the standpoint of the physiological chem
ist ~lost green fruits contain tannic acid in one of its forms 
(C1• H 10 0,.), which gives it the peculiar· pungent, astringent 
taste; cellulol:le {C0 H 1 0 0 6 ), which composes the cell walls; and 
one or more vegetable acids-mallic, citric or tartaric, corre
sponding to the kind of fruit. In addition to these there is a 
peculiar substance called pectose, the exact composition not 
known. While the fruit remains green it bears much the same 

• .. 
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relation to the tree that the leaves do, that is, it absorbs car
bonic acid and throws off oxygen. The most injurious prop
erty of unripe fruit, perhaps, is the tannic acid. This, a.long 
\vith the vegetable acids, makes it irritating and injurious 
under all circumstances. 

Let us now notice the changes that take place when fruit 
begins to ripen. When this process begins carbonic acid is 
thrown off and oxygen is absorbed The changes taking place 
in the principal constituents are as follows: Each molecule of 
tannic ~cid (C1 ,. 810 0 9 ) takes up one molecule of water (H2 0) 
and twelve atoms of oxygen (012) producing one molecule of 
fruit sugar (Cs H 1 2 0 6 ) and eight molecules of carbonic acid 8 
(C 0 2 ), the carbonic acid being thrown off. To each molecule 
of cellulose (Cs H 10 0 6 ) is added one molecule of water (H 2 0) 
producing one molecule of sugar (Cs H 12 Os). Taking tartaric 
acid as a type of the fruit acids we find that to three molecules 
of tartaric acid are added three atoms of oxygen (03 ), which 
gives us one molecule of sugar (06 H12 Os), three molecules of 
water 3 (H 2 0), and six molecules of carbonic acid 6 (C 0 2 ). The 
cellulose, under the influence of the vegetable acids, is con
verted into sugar by the addition of one molecule of water to 
each molecule of cellulose. Pectose, during the ripening pro
cess, is converted first into pectin, then into pectic acid and 
pectosic acid. It is from the presence of these acids that fruit 
juice, on boiling, is converted into jellies. Hence we see in the 
ripe11ing process we have had thrown off the surplus carbon 
and oxygen in the form of carbonic acid, while the tannic acid 
has been changed into sugar, the fruit acids into sugar, which 
sweetens the fruit and water which makes it juicy. We now 
have a luscious, refreshing, healthful fruit from what was a 
pungent, sour, injurious product. 

Cooking has m\lch the same effect on fruit that the ripening 
process has; for this reason cooked fruits are much better for 
delicate stomachs than the raw products. 

BROAD-TIRED WAGONS. 

[crNCINNA.TI PRICE CURRENT.] 

An interesting and instructive series of experiments have 
been made by the 1\-Iissouri Experiment station during the 
past two yea.rs with the draft of broad and narrow-tired 
wagons. These tests have been made with the ordinary nar
row-tired wheels and with six-inch tires, on macadam streets, 
gravel and dirt roads in all conditions, on meadows, pastures, 
stubble and plowed fields, both wet and dry. 

The broad tires pulled materially lighter on the macadam 
streets and the gravel roads. Also on dirt roads in all conditions 
except when soft or sloppy on the surface, underlaid by hard 
roadbed, and when the mud was very deep and sticky. In both 
these conditions the narrow tires pulled considerably 
lighter. It should be borne in mind, however, that the 
roads are in these conditions for a comparatively short 
period of time, and this at seasons when their use bas 
naturally been reduced to the minimum. The test~ on mead
ows, pastures, stubble land, corn land and plowed ground in 
every condition, from dry, hard and firm to very wet and soft, 
show, without a single exception, a large saving in draft by 
the use of the broad tires. 

The bulk of the hauling done by the farmer is on the farm, 
in hauling feed from the fields and hauling manure from the 
barns, etc. The actual tonnage hauled to market is insignificant 
in comparison with that hauled about on the farm, inasmuch 
as a large proportion of the products of the average farm is 
sent to market in the form of live stock or its products. 

It is clearly shown by these experiinents that in many 
instances where the narrow tire is very injurious to the road 
or field, the broad tire proves positively beneficial when the 
same load is hauled. When it is considered, therefore, thtt the 

average draft of the broad tire is materially less than the nar
row tire, and that the injury done to the roads and farms by 
the narrow tire can be almost wholly corrected by the use of 
the wide tires, there remains no longer any good reason for 
the use of the narrow-tired wagons. 

These experiments further indicate that six inches is the 
best width for the farm and road wagon, and that both axles 
should be the same leugth, so that the front and rear wheels 
shall run in the same track. A profusely illustrated bulletin 
giving full report of these tests is now ready for free distribu
tion upun application to the director of the Missouri Experiment 
station at Columbia. 

AMERICAN CORN ABROAD. ... 
'' One of the most favorable commercial features for this 

country in 1897," says the St. Louis Gwbe-Democrat, " was the 
largely increased foreign demand for Indian corn. The total 
exports last year amounted to 186,000,000 bushels, or over 
69,000,000 more than ever before. In the six years preceding 
1897 the average annual exports of corn were 66,000,000 bushels. 
It is clear that the record for 1897 justifies the belief that the 
uses of maize a.re becoming more familiar in Europe. The 
missionary work performed by the special American commis
sioner, Charles J. Murphy, was successful to a remarkable 
degree, and a general effort should be maintained to extend an 
appreciation of corn among the masses of the old world. 

"An extensive corn exhibit is to be made at the Paris expo
sition of 1900. It is an excellent idea, and should be adopted 
for every international exhibition. Corn lends itself readily to 
picturesque structures and displays of various kinds, and when 
intelligently employed in an exhibit always draws a crowd. 
There should be at the Paris exposition, in addition to the pro
posed colossal corn picture, 40x60 feet in size, a large corn 
kitchen, in which articles of food prepared from maize can be 
tested by the multitude. A plate of corn cakes, baked to a 
golden brown, would be a revelation to nearly all Europeans. 
Corn bread of different kinds should be freely supplied to all 
who desire to taste it. That it is savory and wholesome is well 
known in America. Tlle table of Wasbington was never with
out corn bread, made of white meal, and it was his chief article 
of food at home or in the field. In the states where corn is 
most abundant the physical types of manhood and womanhood 
are unusually fine. 

''What is needed to insure a general demand for corn in 
foreign countries is a knowledge of preparing it for the table. 
All cereals need a special treatment to make them palatable. 
Nature completes the grain, but the cook must then step in 
to produce the viand. In this respect corn has long rested 
under a disability outside of America The cornmeal sent to 
Ireland many years ago during a famine was largely wasted, 
for the starving people could add nothing to it except water, 
and insisted that it was food for horses Maize is an unsur
passed basis for many breads and delicacies, but it requires 
combination, just as oatmeal demands milk or cream, and milk 
is a complete food in itself. The work of educating- Europe 
and Asia on the merits of maize should go forward steadily, 
and it is pleasant to know that success is attending the efforts 
already made in this direction." 

DIMENSIONS OF THE EARTH. 

rFROM DAVIS' "ELEMENTARY METEOROLOGY."] 

Area of earth's surface, 197,000,000 square miles. 
Volume of earth, 256,000,000,000 cubic miles. 
Area of ocean, 150,000,000 square miles, or three-fourths of 

earth's surface. 
Volume of ocean, 300,0001000 cubic miles, or 1-843d of earth . 

• 
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THE WELL"l\lAN POLAR EXPEDITION. 

It was recently announced in the New York Herald that 
?tlr. Walter \Vellman was to be the leader of an expedition into 
the polar region. Three yeari, ago ~1r. \.Vellman was the bead of 
an expedition which penetrated far into the ice at the north of 
Spitzbergen. The n ew expedition will start north some time 
next June, taking the Franz Josef Land route. tl-1r. Wellman 
bas just returned from Europe, and held a long conference 
with Nansen concerning bis plan, which Nansen approved 
with warm terms. Mr Wellman says: 

"11y plan is very simple. We shall establish a supply sta
tion at Cape Flora, which bas just been abandoned by Jackson, 
the English explorer, who returned without going a.s far north 
as Nansen did. Next autumn we expect to tbrO\V uut a second·. 
supply station, two, or perhaps three, degrees furth~r north, 
or within seven or eight degrees of the pole. There we 
shall winter. The following spring, as soon as there is light 
enough to travel by, we shall set out with six men, sixty or 
seventy dogs, and sledges, determined to make the best pos
sible use of the favorable season. The favorable season for 
work in that region is while the cold is still great, say at 
temperatures from 60° to 15° below zero. Then the sur
face is ha.rd a.nd sledging a.t its best. In June the power of 
the summer sun produces slush and renders travel difficult, if 
not quite impossible. • 

''Therefore, we shall have from 100 to 110 days in which 
to make our effort. Actually, all attempts to reach the north 
pole nowadays are dashes. Dr. Nansen made his dash from the 
Fram Lieutenant Peary proposes to make a. dash from the 
north of Greenland. 

"Dr. Nansen believes, if he had bad a base of supplies to 
fall back upon and a large nun1ber of dogs, be could have 
reached the pole. He says it can be done in the way I propose, 
and I am naturally eager to have a try at it, and if possible to 
plant the American fla.g at the spot where there is no other 
direction than south. 

"I am well a.ware that many persons think nothing prac
tical is to be gained by reaching the pole. It chances that I am 
an enthusiast in this field, and I ask neither public sub
scriptions•nor universal consent. ~ly party will be a mixed 
one a.e to nationalities, with a few American scientific men 
and the others Norwegians. "-Scientlfic .A.rnerican. 

LOCAL CLIMATIC CHANGES. 

[ :MONTHLY REVIEW U. S ,vEATHER BUREAU,] 

A correspondent in Northfield, Mass., desires our op1n 10n 
on the questiou: "Were the winters of fifty years ago much 
colder, or were the snowfalls deeper than at present'? The 
opinion is widely held that the winters were colder and the 
snowfalls deepel", but I can find nothing to warrant the belief 
except that in the first part of the century a much larger per
centage of the population lived in the hill towns or in the inte
rior, which are both colder than the valley or the coast towns. " 

On the general question as to the appreciable changes in cli
mate the editor's opinion is that there has been no such change 
in any respect whatever so far as meteorology proper is con
cerned. I f we divide our records of the weather recorded in 
North America since the days of Columbus into two periods, 
viz., before and after the year 1800, we shall find that every 
peculiarity, such as remarkable storms, winds, rains, floods, 
frosts, etc., recorded in the current century can be matched by 
a corresponding remarkable event before the year 1800. The 
popular impressions alluded to by our correspondent result 
almost entirely from the imperfections of our records a.nd espe
cially of our memories. There is a large class of persons whose 

habits of thought are so crude that when they experience any 
very remarkable weather they jump to the conclusion that the 
climate has changed, forgetting that they themselves have had 
such a limited personal experience that they are not fair judges 
of the ~•ea.ther over the whole country or of the climate of a 
century. 

Our correspondent seems to suggest that a certain change in 
the habits of the people, such as the re,noval from the interior 
to the coast, or from forests to prairies, or from country to city, 
or vice versa, will partly account for ,videspread errors in 
respect to climate. 'fhe suggestion is excellent, but the editor 
would be inclined to interpret the phenomenon some,vhat dif
ferently. The general movement of the population in the past 
century has been from the Atlantic states ,vcstwar<l, and from 
the country to the city, or quite opposite to the movement sug
gested by our correspondent. In fact, we fincl no real agree
ment in the so·called popular traditions with regard to the , 
weather. \Ve have met \vith quite as ma.ny persons \vho think 
the winters are more severe as with those who think the win
ters a.re less severe than formerly. Everything seems to depend 
upon how and where the" oldest inhabitant" lived when he 
was a boy as compared with his present condition. If he moved 
from a farm on a windy hilltop in the country down to a cosy 
house in the village, the climate seemed to him to have 
improved If be moved from the milder climates on the coast 
in his youth to the severer climates in the interior be was, as a 
boy, struck with the g'reat change, and the impression still 
remains with him that those winters were severer than now. 
If he bas lived continuously in a large city like New York, 
where the growth of tall houses, the increased smoke, and 
diminished sunshine have completely changed the climate, and 
where these combined with the changes in the mode of living, 
especially the abolition of the open wood fire, have rendered 
the human system vastly more senbitive, he finds that the 
inequalities of climate are greater than formerly. 

From a hygienic point of view" the climate .. includes every
thing that affects the health and comfort of the body. The 
meteorological climate that agrees perfectly \vith one person 
may be entirely too severe for another. Our remembrance of 
our physical sensations is not a ::.afe criterion \Vhen judging of 
climate. Our remembrance of an occasional ::.torm O!' winter 
is not a safe guide in comparing the past with the present. 
Our records of deep snows are too fragmentary to give anything 
more than a general conviction that there has been no material 
change in the sno\vfall. Our records of extreme low tempera
tures are liable to be in error several degrees by the ancient use 
of very imperfect thermometers, and a.re almost certain to be 
exaggerated if the thermometers were placed in valleys or low
lands where cold a.ir settles on still, clear nights, so that we 
must use great caution in interpreting these records; differ
ences of 5° 1 10°, and even 20° have occurred bet,veen the mini
mum temperatures recorded by weather bureau and voluntary 
observers located within a few miles of each, owing to the com
bination of the~e two sources of error. 

Remarkable rains and snows a.re usually quite local phe
nomena; there have been several remarkable cases of th is 
nature in certain portions of New England and the middle 
Atlantic states within the past ten yea.rs. Similar remarkable 
Cftses occurred in other portions of these states fifty years ago, 
and equally remarkable cases occurred in still other portions 
just before 1800. If there ha.s been any change in the climate 
of Northfield, Mass., it is because it lay within some one of 
these regions of extraordinary rain or SJ}OW on on~ occai;ion 
and not on another. Such a change or climate at one spot is 
no criterion by which to judge of changes at other places 100 
miles a.way. The average climate of New England, so far as 
the weather is concerned, has not appreciably changed since 
the da•s when her oldest forest trees were young saplings, and 
that carries us back nearly five hundred years. 



IOWA WEATHER AND CROP SERVICE. 
7 

IOWA CROPS AND LIVE STOCK. 

SOME \VONDERFUL FIGURES RELATING TO HAWKEYE STATE 

PRODUCTS. 

[FROM THE HAY TRADE JOURNAL] 

A week or two ago we published an article bearing on the 
si.ze and value of the various products of Kansas, and that a 
Kansas boomer who was handy with figures had estimated that 
it would take a train 6,000 miles long to transport it out of the 
state Speaking of the Kansas claim, Mr J. R. Sage, of the 
Iowa Weather and Crop Service, whose attention was called to 
the above , says: 

"That seems like a whopper, but figures never lie, unless 
the figurer is something of a prevaricator. We will allow, 
however, that the calculations are correct. And now, Iowa 
products in 1897 (though it was an off year) would load up 
somethin<T of a railroad train, if the people should conclude to 
export th~ e11tire output of the soil for the year. 

"For our three heaviest crops, corn, oats and hay, we should 
rsquire 1,174,757 freight cars, which would make a train 7,341 
miles long, allowing thirty-three feet as the average length of 
a car. "Add to that all other crops grown in the state, exclusive 
of pasture and corn fodder, and to move our total soil products 
would require 1,339,231 cars, making a train of 8,367 miles long. 

1• After shipping away all our feed stuff we should be obliged 
to export our live stock of all kinds, and this would call for 
339,150 cars; that would make a train 2,168 miles long. 

•' So, our total soil products grown in 1897, and the live stock 
we had on hand before the 1897 crop was used to feed the stock, 
would load the grand total of 1,678,381 freight cars; that would 
make a train 10,53!5 miles in length 

"If we should bridge the Atlantic and construct an air line 
railroad east by south, that train laden with Iowa crops and 
stock would reach all the way from Des Moines to a point 
about 200 miles east of Calcutta, India " 

JANl1ARY WEATHER RECORD. 

SUMMARY OF WEATHER CONDITIONS. 

Barometer.-Mean pressure for the month, 30 09 inches; 
highest observed, 30. 70, at Clarinda and Sioux City on the 1st; 
lowest observed, 29. 34, at Keokuk on the 25th; range for the 
state, 1.36 inches. 

Temperatwre.- Monthly mean, as deduced from 106 r eports, 
was 23.4°; highest monthly mean, 30.2°, at Ft. Madison; lowest 
monthly mean, 19°, at Dows; the highest temperature reported 
was 52°, at Keokuk on the 7th; the lowest temperature reported 
was - 11° , at Cedar Rapids on the 27th; the average daily maxi
mum was 32.4° ; the average daily minimum was 14.5°; the 
average monthly maximum was 42.7°; the average monthly 
minimum was -2.3°; the greatest monthly range was 54°, at 
Cedar Rapids and Denison; average monthly range, 45°. · 

Precvpitatim -Average for the state, as determined from the 
reports of 112 observers, 1. 60 inches; the largest amount 
reported was 5. 32 inches, at Ovid; the least amount was trace, 
at Mason City; the greatest daily amount reported was 2.50 
inches, at Ovid on the 24th and 25th; average number of days 
on which .01 inch or more of precipitation was reported, 5. 

Wind.-Prevailing direction, northwest; highest velocity 
reported, 43 miles per hour, from the northwest, on the 28th, 
at Sioux City. 

Weather.-There were 15 clear days, 6 partly cloudy days, 
and 10 cloudy days. 

A.wroras.- Britt and Cresco, 16th. 
Lunar corona.- Osceola, 5th. 
Lunar h/JLos.-Alta, 27th; Guthrie Center, 1st and 7th; Thur-

man, 1st; Waverly, 7th. 
Swn dogs -Carroll, 17th; Ft. Madison, 31st: Lamoni, 24th; 

Lenox, 24th and 25th; Mt. Ayr, 24th. 
Fog.-Carroll, 19th; De :::loto, 11th; Dows, 11th, 19th, 20th 

and 2lst; Greene, 11th and 18th; Greenfield, 10th and 11th; 
Guthrie Center, 10th and 11th; Humboldt, 19th; Iowa Fallf:, 
11th; Lansing, 11th, 12th, 14th and 18th; Larrabee, 19th and 
20th; Lenox, 10th, 11th, 18th, 19th and 23d; Osceola, 10th, 11th, 
18th and 19th; Sidney, 10th, 11th, 18th and 20th; Thurman, 
11th; Vinton, 11th; Whitten, 11th and 19th. 
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The month of January was warmer than usual, the mean 
tPrnpPl"At,nre for the state, as shown by records of 106 stations, 
being 23.4°. The lowest temperature recorded was 11° below 
zero, at Cedar Rapids, on the 27th. 
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The average precipitation for the state was 1.60 inches, 

which is nearly the normal amount for January. It was an 
unusually mild January for this latitude, with less than the 
average number of severe storms. 

The following table gives the mean temperature and precipi-
tation for the month of January, at the stations named, for the 
years from 1872 to 1898, inclusive: 
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1872 ...... .... . ... 23 . .. 25 19 .. ...... .13 .. ... · 1 .07 08 . .... 
1873 .. ......... .... 17 .. . 16 17 .... . ... 3.56 .. . . . 3.40 .64 ...... 
1874 .. .. ...... ... 24 . ... 27 22 .... . ..... 4.34 2.45 3.92 .32 . .. 
1875 ....... ... . 9 7 16 ll ... . ..... .38 1.00 .61 .26 ..... 
1876 ...... .. .. . .. .. 30 27 34 27 ••• # ..... 3.47 3.20 3 68 .22 . ..... 
1877 ... ... . ... .... 17 15 22 20 . . ... .. 1.4L .96 .84 .53 ...... 
1878 .. ......... 30 28 88 29 ... .36 .49 . .17 1.13 ...... 
H!7!l ............ 18 18 17 21 22 . . . .69 .79 . 44 .50 .07 . ... 
1880 ..........•. 36 38 34: 41 34 .... .70 3.13 1.95 3.91 .90 . ..... 
1881. ...... .... . 18 14 12 18 12 • • ♦ • 1.65 1.34 1.87 .50 . 6l . ..... 
188i ............ 26 29 23 28 28 ... .63 .90 .84 1.07 .74 . ..... 
1883 ............ 9 16 10 16 1•) 1.72 1.16 1.59 1.24. 1.01 ,, .... . ..... 
1884: ............ 15 19 14 19 17 ... . .85 .76 .99 .85 .73 . ..... 
1885 ........ .... 11 17 11 16 12 .... 1.00 2.10 1.80 2.4i .41 . .... 
1886 ............ 11 13 12 15 7 . . . . 3.47 2.22 3.17 2.08 1.15 . ..... 
1887 .. ......... 11 13 11 19 12 . ... .83 1.4~ 3.33 1.48 .49 
1888 ........... 

. ..... 
7 10 7 15 8 .... 1.15 1.54 1.20 1.57 .58 . ..... 

1889 ............ 23 25 24 28 24 ... 1.22 .95 1.55 1.89 1.62 
1890 .... 

. ..... 
21 27 2'2 29 18 14 2.62 2.49 2.31 l.81 1.44 1.14 

1891. •... : . : : : : : 28 28 27 32 30 28 1.82 2.38 1.27 2 59 2.11 1.66 
1892 ............ 18 17 15 20 18 15 1.60 1.60 2.34 1. 96 .42 .41 
1898 ... ... 10 9 ll 14 16 13 .56 1.14 1.60 .92 .28 .34 
1894 ....... : : : : : 21 24 22 28 21 15 1.09 1.33 1.11 2.24 . 51 .60 
1895 ...... ... .. 17 15 14 20 19 14 1.30 1.27 1.44 1.44 . 35 .16 
1896 ............ 9- 27 25 29 27 2d .60 .87 .75 .85 .33 .21 

~ 

1897 ...... .. .... 20 21 18 23 21 14 2.02 3.58 2.55 4 90 .87 1.41 
1898 ............ 26 26 24 30 28 24 1.59 3.68 2.19 3.13 .62 . 27 

- - - - - - • 
Means ..... 18 20 17 23 20 18 1.35 1.79 1.68 1.80 .68 .69 
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Adair ................... ..... ..... .90 .40 17 8 6 s 9 
Larch wood ...... .. ................ .55 .25 11 11 9 3 5.5 
Millman . .............. ....... .... 1.85 .45 . . . . . . ...... •••• ♦ 17.5 

Washta .. ......... .... .. . . .10 .10 , 20 2 9 l 1 

ATMOSPHERIC PRESSURE. 
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Davenport .. . . . . . . . . . . . . . . . . . . . . . . . . . ...... 30.05 80.55 1 29.43 12 
Des Moines ......... .. ........ ...... .... ... .. 30.11 30.69 1 29.60 12 
Clarinda ............................ 30.11 30.70 1 29.58 12 
Cresco ................................ : . : : : : : ..... 30.66 31 29.118 12 
Dubuque........... .. . .................... 30.06 30.54 1 29.50 12 
Omaha, Neb .......................... . .... 30.10 30.66 1 29.66 12 
Keokuk ..................................... 30.07 30.63 1 29.34 25 
Sioux City .............. ......... ... . .... 80.10 30.70 1 29.70 7 

-- -
Means .... .... . . . .. .... 30.09 30.70 1 29.34 25 

WIND VELOOITY. 
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STATIONS, 
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Davenport ............................................ 5,623 29 NE 25 
Des Moines ............ ....................... ........ 5,238 26 NW 28 
Dubuque ................. .. ........................... 5,159 40 NW 31 
Keokuk .. ....... ........................ ... . .. ........ 5,909 30 SW 1 
La Orosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 4,708 30 'N 28 
Omaha, Neb ................... , ...................... 4,844 24. N 25 
Sioux City ........... ..... . ...... ..... . ... 7,5ill 43 NW 28 
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8 MONTHLY REVIEW. 

OBSERVERS' NOTES, 

CLINTON-Dr. Luke Roberts. The meteorological conditions 
of January, 1808, were markedly different from its last nineteen 
predecessors. In temperature it was 3 8° above a normal mean. 
My maximum and minimum temperatures only go back seven
teen years; and during that time the minimum temperature 
for January was below zero from 0° to 36° except in 1891, when 
it was zero, and in 1898, when it was 1° above. The normal 
minimum is 24 0° below zero, which makes the minimum for 
1898, 24.6° above normal. The maximum temperature was 56°, 
or 3° below normal 

The warmest day was the 11th, with a mean temperature of 
36. 7°. The coldest day was the ~1st - mean temperatuce 
10°. The normal temperature for the warmest and coldest 
January days is 37.8° for the former, and 8.4° below zero for 
the latter. The coldest January day for the last twenty years, 
was the 5th, in 1884, the mean temperature being 30.5° below 
zero. The warmest day for the same time was the 1st, 1897, 
the mean being 54°; 21 inches of snow fell during the month. 
Total precipitation, rain and snow, netted 3.60 inches. 

This was in excess of January means by 1.6 inches. There 
were six storm days, being two less than normal. 

The movement of the wind was decidedly sluggish except on 
two days, the average for the month being only four miles per 
day. The total movement being only 2,960 miles, while a 
January normal is 5,070 miles. 

The weather ior the month may be epitomized as follows: 
Eighth, heavy frost, morning; 11th, rain, 3 A. M. to7:30A. M, 

.06 inches; a fog commenced A. ;:11. and increased throuf?h the 
day, becoming very dense by 6 P. M , commenced to lift at Q 

P M. At 11 20 P. M , an intense flash of lightning followed by 
a ver.v heavy report, awoke many people, intensely frightening 
some, who in their sudden awakening, thought a great con
flagration was raging around them. Two or three lighter 
reports of thunder followed. Ten minutes after the first 
electrical dibcha.rg-; .:-~iu commenced, lasting until 7 A. bl. the 
next morning-, ,vit • a precipitation of . 53 inches The rain, 
in form of mist, con i.in ued to 4 P. M., when it changed to snow: 
which continued about one hour, leaving about one inch of 
snow on the ground, or when melted, .27 inches of water. 

Some snow fell between noon and 4 P. M. on the 13th. On 
the 14th a crystalized fog gave beauty to the landscape in the 
morning. From the earliest hour of the 15th to 10 A. M. about 
three-fourths of an inch of snow fell; 17th, foggy A. M.; 19th, 
a storm of rain, sleet and snow occupied the time from 9:15 
~- M. to 7 A.. M of the 20th, leaving a deposit of nearly two 
inches of slush, or .65 of an inch of water. 

On the 22d snow from 7 A. M. to midnight covered the ground 
to the depth of eight inches, with a water equivalent of .8 
?f an. inch. On the 25th a similar storm, but of greater 
1ntens1ty raged from 6 A.. M. to 5 P. M , leaving an additional 
coating of snow ten inches in depth, being material for 1.20 
in.ches .of water. These last two storms were accompanied 
with win~ from. east to northeast, which attained a velocity of 
twenty-eight miles an hour, which, had the temperature been 
low, genuine blizzards would have been the appropriate name 
Good sleighing from the 19th to the close of the moo th. · 

BELKNAP-A. W. Rankln. January, 1898, goes out with 
fully two feet of snow on the level and five to seven feet in 
places Very nearly all of the precipitation of .January (five 
inches) lies on the surface in the shape of snow and ice, and is 
hard water for stock, and little improvement over December. 

IloNAPARTE-Hon. 13. R Jrate. A pleasant month for feeding 
and for work. Fully eighteen inches of snow in sight at close. 
Only two notable storms, viz., 22d and 25th 

FoRRST CITY-,/ A Peters. Only three days of zero weather. 
Good sleighing all the month. 

ORA.ND !\-IEADOW-F. L. !VlllLams. The month was unul!lually 
pleasant; only once did the mercury reach zero; neither was it 
warm enough to have any mud. Fine sleighing all of the time 
and no drifts 

LAMO.NI-T J. Fitzpritrlck. Thunder and lightning on the 
11th was rather pronounced and remarkable for the season. A 
heavy snowstorm raged all day the 25th. Trains blockaded 
until the next day. The worst storm in many yea"s. 

LARRA.BEE-H B. Strever. Such a January bas been seldom 
seen; so mild and free from storms and wind; so enjoyable 
throughout. 

LOGAN-Mrs ~I. B. Stern. 
considerable cloudy weather. 
rather mild winter. 

We have had no bad storms, but 
Very little wind Altogether a 

OVID -H. 0 . .i.lilUer. A 
twenty-three days of the 
except in the bare spots. 

remarkably 
thirty-one. 

warm month. Thawed 
No frost in the ground 

SIDNKY-G. V. Sweartngen. On the 22d a high wind came 
with the snow, which fell to the depth of 5.2 inches. Sledding 
has been from good to fair since December 4, 1897. 

ToLEDO-Ohurles lJ.fason. The month has been very mild. 
We have had excellent sleighing since December 3d; something 
uncommon. The night of the 12th we had a thunderstorm 
with vivid lightning and heavy thunder. ' 

WEST B&ND- Phlitp Dorweiler. A fine month for the middle 
of wioter. f:¼round covered with snow where not too much 
exposed and sleighing fair. 

WEST BRANCII-.A.. A. j}fndson. A very heavy snowstorm on 
the 23d, but not cold. On the 25th strong northwest wind, 
with snow. The most s now for four years fell on these two 
days and is staying on the ground. 

ERRORS IN NOVEMBER (1897) REVIEW. 

PLOVER: Max!mum temperature should be 68° on the 3d. 
SEYMOUR: Mean temperature should be 38.4°; mean maxi

mum, 49.4°. 

SPIRIT LAKE: Precipitation should be .20 of an inch. Omit 
Galva precipitation data. 

DECEMBER, 

CEDAR FALLS: Minimum should be 14° on the 18th. 
GUTHRIE CENTER: Maximum temperature should be 51° on 

the 8th. 

ROCK\VELL CITY: Total precipitation should be 2 20 inches. 

• 
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METEOROLOGICAL DATA FOR 

TEMPlllRATURJll OF THE AIR (IN DEGREES 
FAHRENHEIT}. 

EXTRE?d:JllB . 
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10 2 .... 
7 1 .. 

12 5 ... 
. ..... 4 . ... 

8 4 . ... 
13 5 1 
16 5 1 
11 6 .. 

6 5 . .. 
. ..... 7 . .. 

10 4 ... 
9 4 .... 
8 3 .... 
9 3 . .. 
6 4 . ... 

13 5 .... 
. ..... 6 . ... 

10 4 .... - -

Logan 
Maquo 
l\la.r::,h 
Mason 
:Mooar 
Monti 
Mt. Ay 
l\lt Pl1 
l\1t. V 
New II 
Newto 
North 
Odebo 
Ogden 
Omah 
Osage 
Osceo 
Oskal 
Ottum 
Ovid. 
Plove 
Prlmg 
R ed 0 
Rock 
Rockw 
Ruthv 
Sac 01 
Sibley 
Sldney 
81p;our 
Spene 
Sp1rlt 
Sioux 
Stuart 
Tara. 
Tol<'•1 
Thurru 
\ lllis 
Vlnto 
Wash 
\Vater 
\Vave 
Webst 
Wl·St, 
\Vhl1,t 
\Vil 1,o 
, 11nte 
\\ elitl t ranch ....................... 23.6 33.0 

- -
14.1 48 -- --

45.0 
-- -

1.60 12.6 NW 15 6 10 5 -
eans ................... .. .... 23.4 32.4 14.5 42.7 . . . . . . . . -2.3 . . . . .. . . . ... ....... 

M 
._ • l'r

7

1eans determined from 7 A. M,, 2 p , M. and 9 P. M. observations, and maximum and minimum a.re taken from eye readings. tMeans determined 
.. .-om A. M . and 7 P . M. observations. iRecelved too late to be comuuted with m eans. a One day missing, b two days, etc. 

-

i 



I DAILY AND MUN'l1HLY PRliiULl:'1'l'A'1'10N ~'OR JANUARY, 18Y8. 

DA'l l 

STATIONS, 
------------------,----~--;---;-----

' 10 11 12 13 14 15 16 17 I 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 a 4 5 6 7 8 9 

. -d 

---------- - - - - - - - - - - - - - - - - - - - - - - - - - - - .. _ -
Adair ............... T ......................... . ....... T .7360 .... ... 80 .... ... : .T ........... .40 ... T .20 .... ... .. .. ... .00 

... 
0 
E◄ 

A tton . . . . . . . . . . T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 .. . . . . . . . . .. . . .T.. . . . . . . . 40 .. .10 . 20 .. . . . . . .. .. . • T .... 1. 75 
Al "'On" T . . . . . . . . .. .. . , ................ "" .. • • · .... · · .. • • • • •.. • • • .10 . . T . .. T . . . . . . . .. . . .Of, . . . . . • . n,5 ,................ T T TO .... 
Alta. (Hadden).... .. . . . . .. . . . . . .. . .. ·. · · · · · · · · · · · · ·.. · · · · · · 1 .. · ·... .02 . . .01i .02 . . . . . . . . .15 . . . . . .. .25 
Albia... ... . ...... T ...... . .... . ...................... T 1.05 T .04 ·4g ... . . .... .oa .22 T .64 ..... 05 .60 ............ . ..... .... 2.93 
Amana........... ... .. .. ..... ...................... 03 l 17 ........ 0 .... ... T ........ 14 .... . 41 08 .. . . 110 ..................... 2.!Kl 
Ames . . . . . . . .. .. . . . . .. . .. . . . . . .. .. . . .. 19 .. .. . . . .. . .. . . . . .. . . 07 . . . . .20 T .. .. .. . 46 .... . . .. . . .. . .. .. .. 20 . . . .. . . . . . .. . 
Ames (near)........ .. . .. . .. . .. ...... • .. • .. • .. • •.. • .... • • • · · .. · · · · • • .. • • ........... • . 10 .. . .40 . .• . T 05 . .. . .. .. .05 . . . .. .80 
Atlantlc(Love).... .... .... .... .... ... .... .... .. •·· .... •~g.. .10 ............. 05 ......... 40 ... 16 ........... 15 ..... 1.48 
Audubon ...................... • •.. .. .. • · · .. · .. • · .. .. · .. · .. .. .. .. .(0 .. . .. .. .. .. . . . . .. . . . .. .. 1.10 
Belkn11.p............ .... .... .... .... .... .. .... ... . .. .1(11 00 80 ... ... .80 ... .... .. .10 .40 ... .-to .(0 1. 20 .HO ............ 30 .:· 5 00 
Belle Ptaine....... .. .. . . . . .. .. . .. .. .. .. . . .. .. .. • .. .. .02 • • • • .. • ...... • .. • . .. . .85 . . . . 70 ... 1 40 .. .. . . . o.; .... a 32 
Bonaparte......... .... ... . .... .... .... .... ... ... . ... .11 .95 .. .... .. .40 ........ 15 .... .. .. .80 .. .. .92 ... .... .. . ........ a 33 
Britt .. .. .. .... . .. T ... .. .. . . .. .. .. ... . . .. .. .17 .. . . .. .... ... . .02 .03 .03 .. . .• . .. .. . ... .. . .... .. . ... 2.'> 
Burlington........ .... . ... ... .... .... .... .... .. . . .17 • •· • •· •· • .05 ... • ... .04 ... 1 15 .• .45 .. . . .......... t.86 
Uarroll. . . . . . . . .. . . . .. . . . . . . . . .. . . . . .. .. · · · . · · · · · . .. · · · 85 · · · · · · . · ·.. · .. T . . . . IO . . . . 05 .. .. . . .. . !?O .. . . . 1. 20 
Ueda.r Falls... . . . . . . . . .. . .. .. . . . .. . . .. . .. . . . · .. 1.10 T .. · · .. . . ·... · · ·. . 10 .10 . . .. 60 .. . . . . T .. t. PO 
Oedar Rapids...... .... .... .. .. ... ... . .... .... .... 08 .. • .72 .10 .02 . . ... ... .04 . . .06 .05 ...... ·;1;· ·· .... t.02 
Oba.rlton ........... T ................... 1 

•• .... .... • • .101 28 .03 .16 .. .. .. .11 . 11 · 50 .06 O'J I 12 .. T .. 3.411 
Uharli>sUity ....... T .. T ................. . ... T 1.00 T T .... ... T .20 T T T .... T T ........ t.20 
Ola.rind a........... .. .. . . . .. . . .. ......... · · .. . ·. · · · · .. .15 · · .41 · .. T . . . . 09 . . . . . .48 . . . . 13 . 12 .. . . . . . .. . .0i . .. . .. 1..ig 
Clinton.. . . . .. . .. . . . . . . .. . . . .. . . . .. .. . • • ....... •.. .06 .. .. .80 • .. .09 .. .. .. . . . . . .. .65 . .. .80 . . .. .. I 20 . .. .. . . .. .. ... 3,60 
College Springs.... .... ... .. .. .... .. .. .... ... ... 06 .. .. .25 ... .. .. .. .10 ... 30 .20 .10 . .. . .. .. t.01 
Corning............ .... . . .. .... . ... .. ............... T .10 .. T .40.. .... . .10.... . ... .80 ... .10 .......... T ........ t.n0 
Oouncil Bluffs..... .... ... .... . ... .... .... .. . . .... .... .. .07 ... .. .... ... .... .... .. .. .. .05 .Oi .0.2 .. ... .. .. .. .. ... Jri 
Oresco . .. . . . .. . .. . . . . . .. .. . . . . .. .. •.. • • .. . . .. . • . . . . .. . 40 • . . . . . .. . .. . . . 15 . . . . .. . T .. . . I. . . .. . . . T . . . . . 5:i 
Davenport......... T .. .. . . .. .. .. . . . . . . .. . . .. T . . . .22 .89 .07 . .. .24 ... •.. . . .58 . . .52 .08 . 1.03 T . .. . . . T . . 3 68 
Decorah . . . . . . . . . . . . . . .. . .. . .. . . . .. . . .. .. .. .. . . •. .. .. . 70 . . . . . . .. . . .. .. .. . . .. • . .12 . . .. .. . .. .. .. . . .. .. . . . 82 
Delaware.......... .... .... .... .... .. .... ... .... .... ... .16 77 .05 .oa. .. . . . .. . .. .11 .... 07 .. .24 ... .. ...... 1.42 
Denison............ . . . . . . • •.. . . . .. . .. .. .. . .. . . .liO .10 .. • . .. . . . ... • •.. .. . . .. .. T .. . .. . 10 . ., . .. .. .. flO 
Des 1iloines ........ T .... ... .... .. . .. .... .... ... . T .46 T .12 .. .... T .06 . 10 T .3~ .07 .02 33 ... .. T .10 .. 1.59 
De Soto . ....... .... . T .. .... ... . . ... . .. . .. . . .. .. .01 .25 T .40 .. .. .. .. . 05 .10 . . .. .50 T T .40 .. . . .10 1.81 
Dows............... T .. .. . . .. . . . . .. .. . . .. .. . . . .. . .. . . . .65 . . . .. .. .. .05 T T .. . . .IO T . . .. .. . . .. .05 . . . . .8.5 
Dubuque.. . . . . . .. .. .. .. . . . . . . . . .. .. . . . . . . .. . .06 .92 .06 .. . . .10 . . .. . . . .. . .2i .26 .22 . . . .32 .. . . . . . .. .01 . . 2. 19 
Eldora...... . .. . . . T .. . . . . .. . .. .. . . . . .. .. . .. . . . .. T 1.00 .20 . . . . . . . . . . .. . . . . .50 T .. . . . .. .GO . . . .. 2.30 
Elku.der .. . . .. .. . . .. .. .. . . . .. . . . . . .. . . . . .. . . . .. . .. . .68 .. .. . . . . .. .. . . . .08 .22 . . . . . .. .. . . . . . . . .. . . .·. .Ra 
Estherville....... T . . . . .. . . .. . . .. . .. .. .. . . . . .. . .. . . . . . . . T .. .. T . 10 o:; . . • . . . .15 
Fairfield........... . .. . .. .. . . . . .. . . .. . . . .. . . . . . . . . .27 .90 .. . . . .. . .50 .. .. T .05 .. . 60 ....... 1 20 .. .. . T .. . 3.52 
l'orestOity.. T .... ... .... .... .... ... ... .. ........ 20 .... .. . .... T .10 .. .. .. .. ... .. . ... .... .. .. .30 
!t'redrlcksburg... .. .... ... . ... ... . .... .... .... .... . ... .. .56 .... ... .... .. .... . . .08 ..... 14 ... .... .. .. ... .... .. 78 
Ft. Madison........ . .... . .• . .. .. ............ T .. 1.10 ....... T .40 .. . .. .50 .. . .. t.05 ... .63 .. .. . .. ,.. . 10 .•. a:,1:1 
Galva.............. .. . . . .. . . . . . .. . . .. . . .. . .. . .. .. . . . . . .. .. .. . . .. . . . . .. .. . . . . . . .10 .. . .. .. .08 . .. . . . 18 
l.:l-lenwood .. ...... .... ... .... .... .... .... ... .. .. .. .. .4-0 .. T .20 .. T ... .... ... .. .40 . . .20 .20 ...... T ....... (40 
Grand Meadow.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

25
60 . . . . . . . . . . . . . . . .10 . . . . . 30 . . . . . . . . . . . . . . . . T . . . : 90 

Greene .. .. .. ...... ... .... . .. .. .... ... . .. .. .... . .. . .... .1'7 .. .15 ... . .. . .. Ai 
1 Greenfield ......... T .... ... .... .. .. .... .. ....... 05 .11 .29 .10 T T . (19 ... .. . .52 .03 09 .0! .... .... 21 . t.53 
Grinnell........... .. .. . .. . . . . . .. . . . . . . . . .. . . . . . . .. . . .. .68 .25 06 . . . . .. . . .. .06 .. 12 . . . .. I 95 . .. . . . .07 . . 3 19 
Grundy Oenter.... ... .. ... .... . .... . ....... 80 T T ....... T .25 . 10 .55 .. .IO .......... .. l. f-0 
GHutbrtleOenter .... T . .. .... .... .... .. ... ...... 

5
.
0 

so
22 

... .... ... .. T .10 ........ 21 ...... 15 ......... 10 . 1.013 
amp on .. · ...... · .. · · · .... • · · · · · .. • • .... • • • • .. • • • • • • • • • • .. . . . . . . . . . .. . 15 .. . . .09 . . . . .. .. . .. .. . . .. . . .Oi ... l .03 

Hawke~e........... .. . . . . . . .. . . .. . . . . . .. .. . . . . . . . . . . .. . . . . 1.00 .. . . . . . . . . . . . . .10 . . . .. . .. . . . .. .. 1 10 
nedricili' .......... T .. .... .... .... .... .... .. . .. ... .80 .. .. .... .... .... .... .. .. .. 1.00 .. 1 50 .... :: .::. i30 
Hope..- e ... •··· •· •··· .... .... .. .... .... . .... 53 .65 ......... 10 .. r .. .10 .. . . .. . 40 ... .08 .46 .. .. .. T ... 2.32 
[ umboldt....... .. . . . . . . .. . . .. . . .. . . . . . .. . . .. . . .. .. .. _ .19 . . . . .. .. .. . . . .02 T . . . . . . . .02 . . .. . .. .2a 
rnirpenrence...... T . .. . . . . .. .. .. . . . .. .. .. .ao .50 .09 .06 . . . .. .20 . . .36 .2.'> I . . . . . .. 1 76 

I~w:5ft;:.::::::::· ... ::: :::: ::·: ::· .. : ·:: · :. :::. : ::· .01 rg~ T :Z2 .:30 :::: ::· .~ .. 15 14 .. (~j T .. . ,te8, . T ,101: :::/{it 
Iowa Faus......... .. . . . . . . .. . .. . .. .. . . . . .. . . . . . . . . . T .60 T .. . . T .. .20 . . .2il •. . . . 'f' .. 

1 
n, 

f(i>ok11k _ . .• . .. . . . .. •I• ••.. .. . . . •... ~S . . .39 AO T .09 .26 .... .0-J .,:;o ... .,11 ... Ii • 70
1 

•• •• .04 r•·ll() 
K
Keosauiq

11
ua....... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . T.30 1.25 T . . 38 .. .. .. T . . . . . 75 .83 •r .ao . .Otl ,. . a.ai 

· noxv e....... .. . . ... ... . ... .... .. .... ... .... 1.45 .. . .. .... .. .. 50 t 50 toj -J-
L o 1· 6 · • .. , .. · · · · · .. 3.0 Lam n · · · · · · · · · · · · · · · .. · · · ·.. · · · .. .. .. . . · ·. . . . l .. .11 .. .. T .. . . .Ol .01 . 10 11 1 71 . . T .,. .. lz k'B 
L aall.!hin! ·od . . . . . .. . . .. . . . . . . . . . . . .. . . . . .. .. . . . . . . . . . . T . 67 .. .. .. .. . . .. .. .10 T T . Oil . . . . . ' T . . J. • .. • • !!5 

tv ,_,o .. · · .. · · · · · · · · · · · · · ·.. .. . · · · · .. . . . · . . . . 20 1 T 25 JO 55 .... - . . . . . . . . . .. .. . . . . .. . . . .. . . . .. ull.rral•ee. .... .. . .. . ... . ... . . .. . . .. . . .. . ... .... . .. . ....... T . .. . . . T oa . . ·01 .. . . . 10 . . .. .... . 1,. 
Le 'tllars.. .. ... . ... ... .... .. . ... . ... . . .. . .. . .. .. .. .. ... · .. .. · .... ·· · .. .. · · ··1-1o·j .. · · ·.. ·.. .. ·1r.l •· · .. · 25' 
honox.... .. . .. . . . .. . . . .. . . . . . .. . .. .. . . . . .. .. .. . . . . .07 27 .. "oa . ·21 T .. . . . . .. . , . . . .. . . . . . ... 
t~~nGrove(Mt.V.) .. .. .. .... .. .... . . .. .. . .03 .GO .. :01 ::·: ". :,_,03 -:2i ·-:-:'. j: .. Oi 1·~t :: .. :: • .01 .. . • f2f 

,lan · ·· · ..... · · · .... · · · ................. · \~ .... ···· .20 ··· · ...... .. ,...c-:~1 .. .30 .:?O .10 .... 20 /::0 ...... 1,30 
::q~~:i~eta ....... .. .... ... ...f .... ···· .... ·· ·· .02 ···· ·35 ... ·25 - ,,. ~. .05 .. T T .. . 30 . . .10 04. ... .... OJ , ... 1 12 
Marsha.lltow·o::::: T .T. :::: ·:· ··. ::: ·::·' :: · ·:: .... ·82 .06 · .07 ···· ·· T . ll 05 . 10 .80 ... ... 

0
.,: 2.(H 

~ll~on City....... .... ... . .... : -. .... . .. . ...... 1 /~ .~. :: .. :~ •::· :: ... 04 ;j2 ::· .27 •~ T 

1 

11 .. ·::· .. ::: . ~, . l;ff~ 
lna.n · · · · .. · .. · · · · .... · · · · · .. .. ·· · · .. ·.. l& 28 ••5 JI< 3"' . ' S T l 8" 

Mooar .......... ···· .... ···· .... T ;... -:34 :os ... ·· ·" .... .... .. :so .. · " .. " ·•· ·· ·· a:1~ S~-n~i!~l:~t:::::: .. ::. ·::: :::: ·::: ·::: ::: .·:·::;:.~ ·.:- :::: :: 1:~f :::: ::. :; :::: ; .. .01 :~o .::· l:~ .... ::· 1 ~i .. ::: :::: :::. ·:::1 ·· ~: 
Ne~ Hampton... . . . .......... ···· .... ···· ···· ..... 21 .91 ···· ···· .36. ... .. .. . ... 47 . ... .28 .... 50 .. T 2.73 
Newton ..... .. .. .. .... ·· · · .... ... .. ·· ·· .38 ··· · · ·· ···· .. · · ·· .15 T . . . ... .... 53 N ... . . .. .. . . .. . . . . . . · .. · · .. · · .... · · · · · · · · · · · 78 33 17 3'" 51 06 ·> •n 
0 ortb wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : : : · · · · · · 20 · · · · · · · · · · • • • • · · · · · · · • • · • • • · · · · · · · · • • • ~ ;i 
o~~~~lt ............... ···· .......... · · .. •·· ... ::: ::. :14 .... :. ·::· ·::· T ....... ··· ... 02 .... 1a ··· .. 15 ::: .. ·:: · 44 

g~~~a ~~ ~~·~:: : : : : · T · ·::: : : : : . : : . . : : : : : : : : : : : : : .. . : : . · T .. 01 : ~
5 

.. T T . : : . 08 T : : : : · 1°
2

8 
: lt 13 

. ~i . os · : : · . : : · · . 01 T · ·: ~~ 
Osceola... . . . . . . .. . T .. ·.. ·.. · · · .. .. ·"' · .. .. • • .. .. .. . .. .. . . . .. . . .. .. . . 37 
Oskaloosa ............. ::: ·::. : ·.· .. · ·· ···· ....... T

03 
.
25
0410

12
s .... •·;..., .25.... .. TT .

12
10 ... 80 .16 .10 .75 ........ T .lQ .. .. a.ao 

Ott ... . ··· · · ···· ·
27 

· ..... .. .... .. . .. .5:; uo .. . . . ... . .1;:; ... 2.01 umwa · · · · .. · ·.. .. · .. .. · · · · · · • 1 17 45 T Ovid r ....... ··· ·· .. ·" · •··· ... . .. .... . . .15 . . fO .. tao ,.. .... .... . .. -t 14 . . . . . • . . . . . . . . . . . · · · . . · · · · · · · · · · · · · · · · · · · · · 04 811 60 08 23 OS r. 32 Primghar.......... . . . .. . . .. . . . . .. · · · · · .. • .. . . . . . . . . .. . 90 .. .. 2. :->O . . • • • . • .. .>. ~ 
Rein beck . . . . . . . . . .. . . . . .. . . . . . . .. ·: : · ·:: · ·::: : : · · · · · · · ·.. .. · · · .. • • .. . . . . . .. . . 03 .. . . .. . . . .. . 05 . 01 .. . .. . . . .10 . . . 10 
Red Oak .. . . . . .. .. .. . . .. .. . . .. T .. i::5 .. . . . · . " .. 24 · · .. · · · · · .. · · · · .. • 
Rockwell City .. · · · · .. .. ·.. .. · 0 

· • • • • • • .. • . . .. • • • • . • • .. • • • 45 .. .10 . . .10 . . . .. . . . 05 . . ... 1. 49 
Ruthven . · ·.. .. .. · · .. · · .. · · · · · .. · · .. · · · · · .. · · · · .30 . . .. .. .. . . 16 T •" . . .. . . . . . . .. . . .. . . .. . . .. . . .. .. . . .. . ... . . . . . .. .. . . .. . . .. . .. . . .. . . . . . . . . . .. . .. . . .. "" 
Sac U1ty......... ... . . ... ... . . .. .. ... .... ... .. . .. .... 20 ·· · · ·· ........... T . ... ... T . ... .... . 05 .... .... .... .0~ ... JO 
Ribley....... . . . . . . .. . . . . .. . . . . . . .. .. .. . . .. .. .. .. . . . . .. "· · · .. · · · · .. · · .. . . . . .. . . . .01 . . IO . .. . . . . . .. . 10 . . .. 41 
Sidney............. .... .... .. .... ··· "<ia "o~ .... 

7 
.... ....... T T .. .. .... 05 .10 ... .05 ..... 20 

Sigourney ... ...... .... .... .... . ... .. . .. ... .. T ·93 T · l :sa .. . . 05 ....... 02 .20 .fi2 .... 10 .22 . ... .. T .. . . 1.ll2 
Sioux Oity.......... . .. . .. . . .. . . . . . . . . . .. .. .. .. .. . . . · · T · · .. .. T .25 . .. . .50 . . .85 . .. . .. . T 2 St; 
Spencer . . . . .. . . .. . . T .. . . .. .. : : ·:: · : : : : : : : : : : : · · .. · · · · · · · · • · • .. . 06 01 .. .. . . . T .12 O-l .. .. . . . • . 04 T . . ;r, 
Spirit La.ko........ . . . . .. . . .. .. .. · · · "· · · · · .. · · .. . . . . T . . . . .. .. . . T .OZ . .. . . . . .. . • .. .02 . . . . 04 
Stuart · "• · "" · · · · "• · · " · · .. .. •. .. . .. . . T T •ln "'0 . . . . . . . . . . . . . . . . . 20 . . . . . . . . . . . . . . . •11\J • • • • • • • .. . • • • • • • • • • • • • • i) 

!?i~!~~~.:::::::::: .~ ~ .~. :::: :::: :::: :::: :::: .::. ·::. jo1:~i :::: ·;· :~~ :::: :::: :::· .:: .. 05 ::: -::~ .~ :~~ :: ::· ::. :::: ::· 02 :: · i:ri 
~:ilnlltioscna .. . . . . . . . .. . . . : : . : : : : : : : : : : : : : : : . : : : : : : : : : : : : : T : 32 : : : : .. . . : ~ . : : ~ . : : . T05 T . . . .4.a2 T . 05 . 1205 . .. . . T02 · r · .. 11. ~l 
Wasblng.toii....... .. . . .. .. .. . . . . .. .. . . . . .. . . . . . . ·.. .JO ·65 · .. · · · · · ·.. . 12 . . .. . 60 . .. . . . . ·so .. .. . .. ... 2 i; 

·············· · ········· · ·· 081H25 15 ................. ······· ·••·••··' Washta............ . . . .. .. . . .. · · · .. · · · · · · ·.. · · · .. · .. · · · · • ..... • • .25 .. . . . . 55 1 35 . . . . . . .... 3.17 
Wtl ·· · ·················· ··· · T t 0 a er oo... . . . . . . . . . . . . . . . . . . · · · i · oi T · · · · · · · · · · · · · · · · · · . . . . . . . . . . T . . . . . . . . . . . O . . .1 
\Vaverly ............... T ....... ::. :::. ·::· ..... . ..... T 69 ···· ··· ··· ··· 10 .08 ..... 26 ... .. T ... .... ... ... .. 1.45 
Webster Olty ...... , T . . . . . . . . . . . . . . · "· · · · · T 1·00 T .. · .. · · · · · · · .06 .08 .. .17 . . . . . .. . . .. ... . ... 1.00 W tB d ........ · · .... .... ... .. .. T 07 05 T ll ' es en . . . . . . . . . . . . . . . . . . . . . . ·10 T · • • . . . T . . . . .. .. .. • • • '.. 
W B h . . . .. . .. .. .. .. . .. .. · .. ·· .. · .. .. .. · · · · · · T T .06 T . . . . . . . . .. .. . . 10 .. . . ~ 
W. est ranc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T '50 · T 16 

26 
T · · · 

bitten........ . . .. .. .. . . . . .. .. . . . . .. · ·.. · · · · T · ·25 · · · .. · · • · · · • • . . .. 1 05 .. . . 48 . . . . . . .. . .. . T .... 2.:?.i 
Wilton Junction ..... . ................. . .. ·::: :::· :::: .... ·92 T T .. . .... •··· ... .02 ... .45 10 .... 'J' ...................... g,2 
Winterset ........................................ : ... :::: :::: :04 .... --20 ·~ ···· ... .... .... 

20 
.101.00 ... ... 85 .... .. .. ... ... . f?.07 

· · · . . · · · · · · · · · · . .. . . . . .60 .. .. . . .. . . .. .60 ................ 2.24 



row A WEATHER AND CROF- SERVICE. 

DAILY MAXIMUM AND MINIMUM TEMPER~TURE FOR JA.NUARY, 1898. 

DATE 

STJ..TlONS-
1 

2 3 4 5 6 7 8 9 10 11 12 la 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

------------- - ·----·- -- -- - -- - - - - - --
---J Ma.x . 20 3.5 40 as 36 38 '2 37 40 39 40 37 8fi 39 32 33 37 38 33 35 39 30 31 38 I 32 25 29 35 35 3.5 32 35.0 

Afton · · · · · · jl R}in . ii J ~: !~ }: ~~ l : ~~ ~ ~ : I : .~~ ~i ~ 1~ ~ ~: : ~ : ~ ~ ~i I ~ 2i J ~i 1~ ~t 
1

1~ ~ ·5 
Alta ....... 

1 
Mf;: 4 4 14 24 18 18 21 11 18 15 %ti 23 .11 18 9 14 20 18 25 21 22 22 5 15 ltl 4 4 16 0 7 1 14 3 

JMu. W 31 ~ ~ M 33 il ~ 36 37 38 35 ~ D 29 26 32 ~ 37 ~ ~ H3 ~ U 30 ~ 22 M 22 ~ ~ 320 
Ama.na ...... 

1 
:\lln . -1 -1 ~ 15 10 ~2 15 20 23 111 32 32 20 12 17 1 7 lt 27 32 27 23 12 4 25 1 -1 7 -1 14 5 14.1 

J r,f a.x . . . . 32 41 35 35 42 37 86 34 35 34 30 31 24 32 32 36 30 31 35 23 31 3L 28 19 26 33 16 2S 16 30.8 
A.mes ........ 

1 
Min . . . . . 2 23 9 21 80 14 22 13 27 25 15 11 121 4 11 18 25 27 26 18 11 14 23 5 1 9 O 8 4 li.8 

j Max 22 35 4z 49 au 39 41 41 43 36 32 28 29 37 27 39 83 36 3t 32 35 25 31 30 29 25 27 3.5 20 M 18 32 7 
Atlantic... / l\1in . s 9 11 21 10 24 29 17 22 20 D 24 9 4 5 -2 8 28 27 27 22 20 -4 17 15 8 -2 2tJ -4 10 4 13.6 

{ 
:r.1ax . 23 41 42 46 44 47 46 50 39 41 40 67 41 . . .. 41 42 44 40 36 40 34 43 311 35 83 34 40 36 37 37 39.5 

Albia........ :rt11n. -a 5 15 22 17 24 23 21 26 23 31 27 24 20 23 11 18 28 28 32 28 22 15 16 27 5 8 22 4 16 7 18.9 
1 ?t1 ax. 25 33 38 43 37 37 -!j 37 40 34 35 31 26 37 28 32 34 36 31 30 37 23 31 28 2'i 23 2! 28 23 37 17 31.8 

Audubon ... i :rtlln. 7 5 10 25 15 17 25 17 19 17 30 21 13 tl 10 10 9 24 25 25 17 15 3 16 17 3 3 15 -5 10 2 13.7 
, Ma.x. 16 36 39 39 40 40 47 39 3ll 41 .,6 34 34 3.'i 26 30 40 42 41 36 37 38 33 35 31 25 30 37 35 34 17 :u. 9 

Belkna.p .... i,~lln. 1 1 17 20 19 19 25 25 29 27 24 25 23 23 24 6 13 20 25 32 29 29 16 14 28 5 5 11 5 5 8 17.8 
J Max. 12 30 28 31 33 34 42 32 a5 35 3'f 33 34 37 33 25 34 37 89 ,o 40 2tl 25 32 12 20 35 24 3Z 30 15 30. 7 

Belle Pl'ne. 1 ~lln . -7 12 4 10 12 10 8 12 18 15 30 28 18 10 12 0 6 12 18 30 Z2 15 8 5 0 -4 5 -5 5 10 O 10 3 
j M 15 38 39 39 ,2 40 47 O 38 40 43 1H 33 33 \10 32 40 44 38 40 35 3~ 32 3i 33 25 29 39 24 34 30 35 4 

Bona.pa.rte., Mf;: 2 3 13 24 15 23 22 2t 28 25 34 30 24 21 6 -2 10 24. 29 32 2S 25 13 7 24 3 3 16 2 16 5 17.1 

1 
Max. 15 30 32 36 37 39 37 33 33 33 33 26 22 32 26 26 30 33 31 34 30 21 24 27 27 23 24 28 19 33 22 28.9 

Britt..... . Min . -8 -4 6 18 9 18 17 ll 13 15 23 20 4 8 9 0 8 6 2
38
6 23 18 8 6 11 18 - 1 -5 8 5 10 1 9.4 _ i Ma.x, 17 39 i1 32 43 41 37 40 37 :18 42 41 3! 34 33 30 38 42 42 35 S.'3 36 36 36 30 29 3i 3l 33 31 35 6 

Pnrll:igto, , l\lln, 4 6 17 16 19 28 24 26 :t9 27 36 33 29 23 22 11 14 28 32 32 30 27 16 11 29 16 10 21 11 17 8 21.0 

1 

l Ma.x. 20 32 42 38 40 38 42 40 41 28 32 35 30 31 28 36 D 39 28 30 82 22 32 28 28 28 28 32 30 38 16 32.3 
C11.rro l. .... · 

1 
Min . 2 4 10 20 20 25 22 5 15 12 i8 20 18 15 8 8 11 19 25 25 20 ll 2 12 2 2 2 12 -4 8 0 12.5 

J 
M 32 32 35 40 39 35 40 35 35 37 3tl 35 30 2.5 30 32 33 40 32 39 35 25 30 32 30 22 34 33 22 29 20 32. J 

Oeda.rFalls. 
1 
rr1f;: -5 2 10 10 8 21 15 20 15 25 25 30 23 5 5 4 6 6 22 2:? 24 22 16 6 22 O o 7 -1 12 4 12.2 

) M 11 32 ai 3t:l 41 33 43 37 35 38 38 38 34 34 31 26 32 42 38 36 35 35 28 33 34 25 25 38 20 31 2S 32 9 
Oeda.rRa.p .. , Mf::1 -3 2 9 16 11 20 15 18 19 15 31 30 18 13 11 1 6 12 22 30 26 2l 3 3 21 -5 11 -4 -1 12 5 11.8 

I 
M 38 d n 38 ~ 38 n ~ n 35 a M 35 32 35 il 35 ~ ~ d5 35 MM M 25 35 § 33 ~ 342 

'oba.rlton ... ~ :f;: 11 10 18 2S 21 29 26 25 29 28 33 27 24 21 19 11 17 30 32 30 29 21 15 17 24 7 8 19 4 15 9 20.2 
J Max.' 10 31 27 37 37 40 <W 32 38 37 39 37 32 3d 31 26 33 38 87 40 3J 28 38 38 31 25 21 36 23 30 13 3~. 1 

Una.r1es0y.
1
M\n.'.-9 1 , ~ 8 :l0 14 15 13 16 25 28 29 8 6 4 6 8 18 29 2d 8 12 8 22 0 -1 9 -3 7 4 10.9 

j Max.' :?5 ~u 43 40 41 t3 46 40 4» 37 38 3i 3> 38 32 37 42 36 34 34 41 ao 34 M 34 28 33 40 24 39 19 35.9 
Ola.rindrL ... ! Min . u. 11 20 l/5 :?U 29 32 26 30 'Ir/ 3-t 24 20 24 14 10 24 28 30 30 28 22 9 23 16 7 8 20 8 20 7 20 6 

. , )tax. 18 35 35 39 « 36 44 5 35 40 ,o 38 85 34 33 28 35 40 39 39 45 33 27 36 32 28 24 37 20 33 27 3l.3 
Ollnton ... -1 ~lln . 6 2 11 16 14 22 15 22 20 17 31 33 24 15 2a 4 8 17 28 33 31 25 8 5 27 3 1 3 a 12 6 15 6 

j .Jax. 34 38 43 38 38 40 43 40 41 3T 36 35 37 32 3i 32 43 37 88 35 41 33 30 33 32 24 23 3! 32 36 31 35 5 
Oollege ps. 

1 
M!n . 9 10 19 25 iIB 25 25 24 28 25 31 27 15 22 14 8 21 24 27 26 :rn 20 10 17 21 1 3 19 5 15 9 18 6 

• J lli\x. 25 42 48 46 42 48 42 41 42 36 36 34 35 36 35 35 38 46 34 a2 38 3a 33 33 34 28 34 -!5 23 a7 32 36. 9 
rn!ng •,Min. 7 10 16 'Ir/ 14 2f> 29 25 26 24 32 27 15 213 15 9 16 22 27 15 25 25 4 2'2 20 3 4 21 3 16 8 17.8 

_ 
1 

Ma.x. 25 38 '2 4i 4L 44 4J 42 4', 34 33 31 l 38 36 32 38 as 36 33 33 36 27 26 31 so 32 36 37 20 40 30 35.1 
O'cu 81 ,,s. 

1 
Mtn. 11 13 2l 23 22 lH 32 22 22 24 31 19 9 22 15 15 26 29 24 24 26 19 6 25 14 1 7 20 10 17 11 18 8 

I Mal'. 12 2'I' :l8 3tl 37 30 38 30 38 33 36 31 J8 D U l 25 32 35 32 ;i5 30 20 A 28 27 23 23 32 17 25 14 28.8 
Oresco . • j M 

11 
. -10 6 6 10 11 16 ta 16 16 16 26 26 • 13 12 10 5 8 12 24 2l! 13 8 9 8 18 1 1 11 -5 4 O JO 7 

.) Max., 17 36 37 40 45 36 44 38 36 \18 41 39 ,
1 

34 34 31 2d 32 42 39 38 al as , 28 32 32 25 24 35 19 ao 21 3i1 5 
,....,,,t-. · 7 6 ts 21 22 26 23 24 28 25 a2 33 21 21 14 I 6 tu ~ 31 '.l.1! J ~ 26 • 16 13 25 9 9 14 6 14 4 19.1 

11 zi ·{o . 31' 41 .s~ 41 ao {-, a1 \ ~ a.s , <>-1 :r> 28 i ~ 32 ..... .:is ,7 ::u 22 28 30 25 24 aa 22 2a 1s 29.9 
j I 7 l 4 1· h 10 . 18 112 18 8 9 t4 126 IU 10 t, 3 I a 4 :.: ull 11-1 J,1 • \) a * . 0 ~ :: :t>.!! 

4: 48 i5 43 4, l :)() 50 42 1 45 40 40 45 ,u1 I tt> I 43149 1 ~ .io 142 -t 1 >-l at1 3, 3t ~ a1 , .;:; 3~ 'I 30 1 3'- I .co 11(). 3 
:-, ~ ti 9 •n 11 a lfl 14 i'\ l.11 I"!: i.4;,;;:.. •~ l., 1 1u 12 11 12 14 1!) 10 12 ( 18 1 

., _,l.1 i l~ -=;::-- 1 --4 tn .2 

01 

... ,..,__,.._.. 11i .. : ) .,o 
1 

•t j alt 
I 

i1,; · -ta a~ .. I i,ti I 38 a:> :9""'I .. .,. .,,, drl 34 4L 35 33 :J!:1 2.1 2\1 32 :;2 :!7 :w _ 1 iii w \ 10 ~ ., 
,tt IJ • 2 I 6 

1 
1-t !!.'l 111 ·?6 ' '4 ... :!3 22 aa . 21 . , 1 7 111 2S 21:, :&13 28 ,.: 110 1 B ts 6 i; I 111 5 1, tl 17 ; 

1 ~,. • 20 J;j J-. 42 ~7 H I t.1 ..,\1 3, 3ti 1!6 :t! 3'l I a:i 2.1 1 34 32 1 10 . " 40 , :iO :, 1 at a2 28 211 a, 21.) :i5 111 a i u 
I Soto. · •· , M\n. 'i 4 5 lU 2S 110 27 22 I 21 31 2l 32 au ~l 15 J3 J lZ Z5 ;;~ . ~ ::'4 ~ l;, 24 ti 3 1 15 1 , ia . 6 1 ltl.S 

J llax. 12 29 30 35 ar. 36 33 34 35 31 34 35 26 30 27 "1 ~o 32 31 31 al 27 26 2o 'lJl 24 io ~ ~.. .,. ¥, :;:'. l 
D lWS · • · • · · • 1 M lo . lv -3 3 12 11 18 1a 10 12 17 24 24 4 4 u -1 5 11 22 ;l4 22 11 3 9 21 1 -4 7 8 7 2 9 0 

D l)uque. · ~ t}t:: l~ ~ i! ti ~ t i: ~ : ~ ~~ ~~ ~i ro ~ i 2
~ ~~ ~i ~~ i~ ~ ii 3

~ i~ ~ 2
~ 

3
~ 2g rb 

1
~ it~ 

El d l Mn.x lR 32 36 47 '16 38 43 37 47 38 37 83 35 34 a2 33 36 43 38 44 31 26 3"i 34: 34 29 3Z 36 28 26 21 34. 7 
ka er .. · ·) trl\n . -4 -2 6 7 tl 14 9 18 10 10 27 30 19 9 10 3 6 6 29 30 25 20 3 0 2& O J 9 - 1 5 4 10.6 

j Max. 20 3! 31 41 39 ,8 41 3l 43 35 34 31 34 35 29 40 36 33 31 29 31 25 32 2:l 26 28 28 31 22 3tl 22 32 2 
E:.thervllle) Mtn. 2 4 7 19 14 20 28 11 12 13 19 18 5 12 18 8 12 11 22 2L 20 7 6 12 13 6 -6 14 -5 7 -1 ll.2 

Fairfield .. .. 1 Rltt: 1t 31 fl ~2 1i ~~ ~ g ~ ig ~ ri ~ i~ ti :g 3
~ ~1 ~~ : : ~~ ri iI ;i , ~ fg 

2
i ~~ 3

~ ~r~ 
, j Max. 12 3v 32 89 35 3~ 37 36 38 39 31 al 24 30 25 26 32 31 31.l 34 27 2t 26 25 26 23 26 31 19 S-Z 21 20.2 

l•orestOity. , :rtlln. -4 4 7 15 19 21 16 18 14 15 24 23 9 10 10 o 9 11 25 26 13 8 9 9 20 3 0 9 -3 2 1 10.8 
l Max. 13 au 33 35 34 34 39 35 34 29 35 31 32 38 ao 3-'> 36 o5 a1 29 so Z-2 30 29 27 26 29 3J 17 35 25 30 7 

Galva..···· ·) Min . 3 8 12 22 16 20 21 11 21 11 21 24 14 8 8 13 19 21 25 22 20 11 6 17 16 6 5 5 -3 10 l 13 4 
J r.tax. 31 37 47 <11 43 41 42 41 40 38 3L 32 33 32 ~ 41 38 31 a4 38 so 32 as 31 211 31 36 31 39 3o 3·> 35.8 

Glenwood · · 1 Min . 10 lJ 18 au 21 26 32 32 23 15 10 13 20 16 12 22 27 ,9 23 30 2u -1 21 15 4 7 2J 3 15 10 12 17 .1 
C' ! Max. 15 31 31 40 40 35 l!9 35 37 36 36 34 83 34 -n 29 82 35 at 37 ::n 26 33 27 28 2i 2tl 33 23 al 25 31.4 
..-reene · · · · · 1 l\Iln . 9 1 5 10 8 20 15 14 ld 14 22 28 16 8 10 8 7 7 20 28 22 10 7 8 20 1 1 8 -6 9 3 10.5 

G 
,. Id J l\1ax. 21 35 42 38 39 39 45 50 43 48 37 32 34 39 30 36 36 40 35 3.5 40 37 31 37 31 23 30 36 2o M 29 35.7 

r eenue ··) Min 4 9 15 23 l!3 23 28 18 25 22 82 25 15 20 J2 1,1 18 24 27 25 t5 19 ti 20 15 3 4 20 0 14 3 17.0 
J ?t1a.x. 14 30 a·i 3o 38 34 40 4:i 34 40 41 34 35 31 30 26 31 37 44 38 40 35 26 30 38 26 26 a3 31 30 21! 33 2 

Grinnell .. ··) Min . -5 5 14 lt! 18 22 23 18 20 20 30 29 23 15 13 9 12 18 25 30 25 20 11 .. 22 5 6 14 - l LO 4 15.8 

- GrundYO'r. { Mf:: ~: ~ ~~ ~~ fl ~~ ig i~ i~ ~ ~ ~ 2
~ 3g ~ 3

~ ag 3
~ ~ ~ ~~ i~ i~ ~ i~ ~ 2

~ a~ ~i sg 
2
8 t8:i 

G llthrle O'r. i filf:: 2: 3! i~ ITT t~ ~ ~! ~ i~ ~ ~ ~g r~ ri r! fi ft ~ ~~ ~ ~ : 3
~ t: r~ ~i 2i 3

+ 
2
6 

3
~ 

3
! f~-~ 

Rampton ... ~ tf;: ~~ 3~ 3t ~ ~~ U i~ ~i i~ n ~ ~: ii 1~ it ~ ~ sg ~ i~ ~ ~ ~ f~ ~ 2
~ ~ ii ~g 

3
~ 

1
~ ~j 

Ilopeville I Max . 18 36 40 38 36 38 43 3tl 311 313 38 34 30 36 30 33 37 39 3:t 83 36 32 ao 33 32 24 28 35 23 32 30 33 t. 
··)~lin. 2 8 15 26 20 :15 25 2t 28 25 32 24 16 18 14 10 18 29 27 25 24 20 8 16 17 3 6 21 1 13 tl l7 .6 

Ilumboldt .. ~ ~f;: ~~ sg 3~ 11 ro ~ !g ~g ~ ~: t : ~ 3
~ 

3g 3
~ 

3
~ ig ~~ [~ ~ i~ 2i ti ITT ~ ~ f! ~~ 3

i 
2
~ i~ ~ 

lndep d'c l Ma.x. 10 28 31 37 36 3J 38 37 36 3~ M 35 3L 29 28 24 29 38 35 36 38 3t 26 28 30 19 22 33 18 26 15 29.7 
en · 1 :rtlln . -7 -• 5 13 5 19 11 13 14 16 22 Z'7 18 a 18 -1 o 12 21 28 22 18 12 1 22 -2 -1 2 -5 5 3 9. 9 

Indla.nola ... { ~ft. ·:i 0 6 16 ie j7 26 26 21 26 21 a2 26 ZS i5 is io is 26 25 2d :: 20 10 :: u 
0

6 °6 20 "i 13 "5 17.1 

lowaOity .. {~t:: 15 3i ib ~ 4t ~ t~ ~~ t 1: ii ii : Pa if !,~ t~ ~ ii~~ 2i 3I ~, 2
~ r~ .. . ti 3

g ~:~ 
Iowa Fa.Us .. {Mr:: -~ ~ 32 36 37 :~ ~ ~~ ~~ ~ ~~ :~~ ~~ ~ ~~ 25 '1· 25 ~ ~~ 32 :i3 3.'l ~~ 25 2S ~ 20 22 d2 3~,.1'. \ 335' ~ ~~ 29.l 
h . kuk J Ma.x. 16 41 41 42 43 42 62 49 39 38 44 46 35 33 ai 32 40 45 37 40 36 3l 32 38 36 3l 35 38 20 38 1 

-~--~ ·""-· · · · I Mln . 4 8 21 28 21 30 29 29 :32 30 35 33 30 26 23 8 20 31 3t 32 30 27 li 15 31 10 I 14 25 8 19 10 2l 8 



I 

MONTHLY REVI EW OF TH~ 

-.1..l...l l !ViB.. .. 'i...L!VJ.UJ.\1 ·AND MINIMUM TEMPERATURE F OR J ANDARY, 1898-CONTINUED. 

I 0 4 6 6 7 8 

- - - ___...--. -- - -
K 

J Max. 18 eosa.uqu1~. 1 Min 3 

l(noxvillo .. 1 ~ff;. 1
~ 

38 40 
6 16 

35 37 
8 17 

t3 11 43 
26 16 26 
ao as 89 
!!.'i lo 27 

l8 41 
23 26 
H 38 
~ 2l 

{ 
M·\X 

Lamoni . . . . l\Ilo . .. 
1 Max 10 Lansing ..... •, Min 1 

33 
1 

L b J ?tla'\ 14 32 
e.rr11. ee ... l Min 1 4 

L "I . J Max . 16 33 e i , aris ... I l\ltn . 0 ll 

L J Max 2~ 36 
oga.n ....... l Min 4 13 

Linn Grove J Max 11 31 
I Min . -1 2 

Maquoketa. { ~}ti;· 1~ ~8 
Marsballt'n J Ma'f . 16 .12 

I \Un 5 6 

M Oity I :vtax 12 28 
ason . I l\lin ·10 o 

Mont.icello . j Max 20 32 
l Min . 3 :! 

Moo·'r J l'lla.x 1'1 l3 
"" ..... I l\lln. 3 2 

Mt. Ayr. . { t:~: ~ 3~ 

N.Ila.mpton ~ tf;: ~ ~~ 
N J J\Ju.x. 13 3~ ewton. . .. l :'illn ·4 4 

Northwood. J ;u ,x · 14 31 
t Min . -6 2 

Odebolt .... 1 ~f; l~ J! 
0 d I Ma, 19 :34 

g en · .. · · ·, M to . • Ii 0 
Oma.ha NebJ Max 23 38 

' I Mio. 11 1-, 
· M·tx 17 3.'l Osceola ..... 1 Min. 1 7 

0 j Max 14 37 ttumwa ... 
1 

~lln _1 4 
0 id I Max 19 3tS 

V ........ ) Min ·l 6 

Pl J Max :?0 32 
over· · · .. ) Min 0 Jtl 

Prlmgb:~r. · 1 :tn". 1~ 3l 
"ed Oal· 1 Max ~;i 311 
~" ~ • • • ' '·I I n ~ 10 

Rockwell 0. J l\l~x 1'! 20 
I i\110 11 8 

Ruth e J .,. ax. 18 29 
v n. '. I Mio 2 a 

Sac Oity .... { ~}f; 1l 3f 
S . l ) Max 16 32 
ib i,y . . . . I :'lhn -4 3 

Sid J Max 21 39 
ney · · · · · 1 11 ln . lO 11 

Sigourney .. J Max 11 34 
I Min. 2 3 

Sloux Olty J Max. 21 37 
' I Min H 7 

Spencer .... { ~ 1~'<: ~ 3~ 

Spirit Lake J Max· U 3i 
• 1 Min. -4 14 

s I Max. 19 30 tu art ..... i Ml n . 4 5 
T . J :'111\X 11! ,0 

ara. · · .. · · · I Min . -5 13 

T 1 d j Max. 12 31 0 e o .. · · .. 1 Min -5 t 
Thurmun J Max . 24 39 

"" .. · I Min 9 IJ 

v j Max ' 23 38 ill1sc1:1, .. · · · Min : 8 10 

Wasbingt'n :~. 1g ag 
Waterloo J Max. 13 :,n 

.. • t tilin 6 a 
W 1 J Max 11 31 aver y .... 1 Mtn. -6 a 
Webster oyJ Max. 17 26 

!Mln. -a 1 

W. Branch .. { ~f;: 12 32 
1 2 

Wilton Jc .. { :r:: 14 33 
3 l 

Wt 1 .!'flax ~o ) 35 ntersAt.. Min . 1 5 

ai:i as 38 
.. !!7 16 22 
32 44 1' 38 
8 10 12 20 

3835atl33 
1!3 19 1)3 11! 
35 36 36 34 
8 2& H :20 

39 40 40 42 
18 22 16 20 
ll3 8/i 311 3:J 
13 17 111 ;32 
28 3.; 42 ·10 
13 4 14 2.5 
3a 4Cf 39 36 
7 16 0 21 

31 311 38 a4 
4 12 10 19 

33 38 4(,1 34 

46 41 
26 21 
42 37 
13 23 
JR ati 
J9 9 
3.J a5 
26 ~2 
4-1 30 
A2 12 
41 3;:i 
19 19 
42 40 
30 ')•) 

HH 

·12 36 
t6 I 1 j 
38 all 
lt ta 
41 3;, 

8 H 10 24 25 20 
4:! 42 40 42 5U I ! 
1~ :n 12 28 17 25 
41 48 42 &8 4;'; 40 
15 25 18 2'J 2tl 20 
35 50 •U 43 40 a5 
10 17 12 :!:? 16 17 
34 31:! 37 :ii 4 2 31> 
12 17 12 2t Iii 18 
30 40 37 36 39 31 
7 20 10 15 H Hl 

37 35 39 3 i 38 35 
13 2'J ltl 19 21 15 
;J:J b9 38 31S 40 36 
8 14 12 Ill l:O 10 

41 41 42 4:l 43 !l 
20 31 2c1 ,u aa 21 
-W 41 311 40 45 3!! 
11 26 ~2 25 27 22 
41 4t 4o I .io 411 :Jo 
15 21 l'i 2'i :.,g 2:; 
42 3b ::19 10 45 38 
12 21 15 j 25 2J 21 
32 34 36 ~8 40 36 
5 16 12 24 14 lZ 

a1 33 a~ :~, • .,,. ~., 

16 J7 .. I JO ~2110 
-~ 1 f,~ •l0 :J!l +:J 40 
rn l ~ 16 r:-t 2., w 
31 : 1 3:! 3U JO :JO 
12 !! 15 l'~ 10 lU 
2i :U :JS 42 3'i 40 
12 20 :lO 18 21 20 
34 ;i;j 36 33 ::16 34 
11 ~1 18 21 20 20 
.3:? 34 37 34 39 34 
11 18 11 10 20 9 
4~ 29 a~ -10 43 39 
21 us 2'l ao 31 26 
3i a.-, 39 3o j -10 1 ao 
8 :!O ltS ~2 25 21 

40 40 40 89 40 3H 
18 23 ~J 21 26 lll 
32 34 as a2 3; 33 
7 17 I H l!I 15 10 

35 41 47 311 4tS 3{ 
14 :.o 17 19 2~ 10 
38 43 40 .. 3,5 
l t! 25 ::2 2J 10 
34 35 4U 3! 40 31 
4 10 5 U 2~ ll 

31 36 3tl 33 41 31 
7 13 10 23 14 17 

43 41 40 40 4::1 38 
15 25 1-1 25 27 22 
tl3 89 40 40 -tl 40 
13 27 13 25 28 20 
3ti 40 41 37 45 31$ 
12 18 16 20 20 22 
aa 39 38 3,5 g0 32 
~ 1a a 15 a 11 

33139 37 34 40 34 
5 10 6 20 15 17 

31 a5 39 ai 42 35 
9 1'1 12 22 17 15 

3! 48 36 36 4l 42 
12 16 12 24 16 21 
35 ~b 43 45 ·H 4.1 
11 16 16 24 l!l 20 
41 40 I 38 as I ;l2 I 38 13 U lll 25 22 20 

9 10 1 1 

4 l 
2tl ~ 

37 :w 4 
5 
2 

2,) 24 :ia 
iO 86 38 
80 26 3 3 
44 as a tt 

' l!} 14 28 
t 
,i 

87 30 a 
10 H 2 
:H JO 3 
rn u 

0 
:J t) 

·• 
!\! :$5 
10 15 
at .i7 
~ 21 
H JO 
19 17 
34 36 

3li ) 
0 
g 
l 

I 
6 

a 
a 
3 
311 
3 
3 

18 18 2 
31 :-14 :i: 
10 1~ 2 
3> 37 3 

7 
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I 
;.. 

19 HI l: 5 
5 JG a11 1 

25 2!> a; 
4 I 37 3 
21 26 ,i 
60 42 3 
18 20 2 
!la :n 

) 

\l ,, .. 
6 
11 
1 

:.O 2:! a 
32 :ii 3 
13 11 2t 
3t1 :Jl 3 
12 l'i !! 
00 :~5 :1 
10 1s a 
45 3! 34 
26 23 3 
a11 3tS a, 
:!h 26 :32 

,) ., 
4 

\ 
-l 
6 
0 

u 

3-1 39 4.0 
ilO 25 29 
:Jll 36 38 
21l :!8 31 
34 30 3.'i 
10 15 Z-1 
~•I ;i.'i 3J 
'!1 14 ,,::i 
41 ilt! 3h 
Jt 2~ :J1 
35 a2 :i!! 
1¥ 21 ~2 
36 3i 31 
lfi iii !U 
33 34 33 
10 15 2d 
-12 32 ao 
11 13 21 
42 38 35 
28 26 32 
37 tu 40 
21 22 33 
3; 30 l:l.'i 
17 15 14 
37 30 32 
13 16 22 
42 31 31 
ltS l! 2a 
40 ll7 35 
2! 20 30 
35 3.5 8'J 
10 13 2a 
3'.! 3.5 36 
17 17 2tl 
41 31J 32 
21 23 a:? 
41 a; ao 
25 2J ;12 
3i 38 J<J 
2.) 2J 32 
aa 36 a.5 
ltS 14 31 . 
36 I a.s 37 
14 14 24 
38 34 35 
26 15 27 
82 36 atl 
22 18 32 
311 37 41 
23 17 29 

12 ta 14 15 16 1'1 18 19 20 21 2 23 24 25 26 27 21! 29 liO :11 

-- - - -- -- - ----·- I•-- -- - --------43 ;J4 81! 81 :JO a; 
:J:! 2-1 tJ'> 16 -2 11 . " :u 3-l 41 811 ~ j" 28 2-1 16 18 lO 1fJ 
36 32 :m a1 iH 37 
28 20 2: j 1s 5 17 
aa at 33 ao ao a2 
a1 17' 11 1/i 6 6 
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3i 82 lH 11 a• :16 
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a1 
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:u 2i 
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2~ ao 
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3 
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tJ ., .. .. ' a 
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l 

21 I 
1 3 
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1 t ,, -· ~ 

34 a5 :i4 28 
lf, (j 28 ~ 

' :JI :J4 a·~ :i;· 
t:J 1:, 2f> II 
a1 31 ,H 2-> 
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Si 2!1 3!! ao 
11 7 :.!,J 6 
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8 Hi ll 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of th e Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-JOHN CowNIE, South Amana, Iowa Co. 
Vice-P resident--W. F. HARRIMAN, Hampton, Frank

lin Co. 

M. J. WRAGG, 
A. L . P LUMMER, 
DAN'L SHEEHAN, -
J . C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitch ell Co. 
Secretary-P. L . FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J. P . MANATREY, -

J. W. WADSWORTH, 
R. J. JOHNSTON, -
GEO. W. F RANKLIN, 
L . H . PICKARD, 

Bloomfield, Davis Co. 
- Fairfield, J e:ffer son Co. 

- Algona, K ossuth Co. 
- Humboldt, Humboldt Co 

EXECUTIVE COMMITTEE. Atlantic, Cass Co. 
- Harlan, Shelby Co. 

J ORN COWNIE. W. F. HARRIMAN. P . L. FOWLER. C. E . CAMERON, Alt a, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From ,the following, weekly and monthly 
r epor ts of Meteorological data are r eceived 
by the Iowa Weather and Crop Ser vice. 

Adalr .. ... ........................... F. L. Morrison. 
Afton ........................... Hon. N. W. Rowell. 
Albia .................................... Oa.l. Koontz. 
Algona ............................. 0. D. Pettibone. 

Independence ....................... E . F. Wultke. 
I ndianola. ....... . ................ Prot. J . L . Tilton. 

WEATHER-CROP OBSERVERS. 
Iowa Olty ......•............... P rof. A. A. Veblen. 8eporUng for tM Wukl11 B uUeUn. 

I1owa FOit1y ........................ MrJs.OB. Mp.Hob
1
by. Agenoy ............ . ................ J. H . Va.n Za.nt. 

owa. a .ls.......................... . . arme ee. Albi w M 
Keokuk • Fred Z Gosewisch a • • .. • • . . . . . . . . . . . . . . . . . . . . . . . . . . . m. eroer . . . . . . . . . . . . . . . . . . . . . . . . . . 
Keosauiua ................ . Prof. J . H . .Landes Alta.......... . ................. . .Jonas Ousbman. 
LKnoxvl11 e.......... . . . . . Ca.Tsey a.Fnltd Reav

1 
ekr Ames .................................... S. B. Mills. amon . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. z~a.tr c . A d J H T 

Le Olalre River O Server twoo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . anner. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.Lansing ........ . ................... G. H. Mar kley. Battle Oreek ........................... . A. P reston. 
LLaroh~ood ..... . .................... HE. WB .

8
Sttokes. Boone ..................... . ............ L. o. Mor ris. arrauee............................. . . rever. l H G l1 

Lenox ................. . .............. J L . B urley. Center vU e .... . .......... . ........ enry a. ey. 
LeMa.rs .............................. Dr. T. E. Cole. Charles Oity ......................... W. B. Towner. 
Li nn Grove (Mt. Vernon P. O.} Rev.J .W.Hubbard. Oh art ton .............................. O. 0. Burr. 

Alta .................................. D. E. Hadden. Logan ...................... . ...... Mrs. M. B. Stern. Clarksville ........................ F. M. Russell. 
Alta {Near) ........................... W. J. ~inard. Malvern .............................. R. F. Norton. Correctionville ............. Hon. W. B. Obapm9.n. 
Amana. . . . . . . . . . . . .. . . .. .. . . . . ..... Oont ~~dt. Maquoketa........... . . . . . . . . . Dr. A. n. Bo won. Corning.. . . .. . . . . . . .. . . . . . . .. . . . .. Jerome Sm Ith. 
Ames.... . . . . . . . . . . . . . . . .. . . . ........ Exp. StatlC..'1. 1 Ma.son Oit y . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. F. Gibbs. Oorwith ................................. Wm. Oxley. 
A.mes (6 miles s. e.) ................... Isaac Young. t\'.iarshalltown .......................... O. M Cook. Olermont........ . . . . . ............ Oha.s. Larrabee. 
Atlantia ................................ J. W. Love. ••nman ............................... W. H. Shaul. Oounoil Bl uffs ..................... , ..... L. Prouty. 
Audubon ............................. F. P. Hooker. hlon ' ello .......................... A. Matthlessen. Creston .............................. M. V. Ashby. 
Belknap ............................ A. W. Rankin. Mooar ':'.. .. .. . . .. .. .. . . ......... F. G. Thomas. Danville ..................... Sherman Matthews. 
Belle Plaine ....................... S. P. Vandike. Mount Ver~on.. .. ....... .. .. . .... Prof. A . ColUn. Emerson ........ ..................... lJ. B. Nims. 
Bonaparte ......................... Hon. B. R. Va.le. Mt. Ayr ...... ;s·· ...................... A. F. Beard. Ely ........................ Hon. A. J. Fuhrmeister. 
Britt .............................. G. P. Hardwick. Mt. Pleasant .... .. ............... Dr . Max E. Witte. Fulton ................................ Oar! S. Frank. 
Burlington............ . . . . . . Prof. H. H. Severn. Neola. . . . . . . . . .. . . . . . . ......... J . H . Garland, Jr. Ford ................................. J. O. Richards. 
Oa.r roll. ............... ............... Moses Simon. New Ham pton ............. . ........ R.H. Gurley. .Fort Dodge......... . ............... R. W. Blaine. 
Oha.rles Oity ...... ..... ..... .. ..... H. 0. Andresen. Newton .................. --;-; .. : ....... .. A. Lufkin. f 'leneva ...................... Wm. H. Thom.J'.son. 
Cedar Falls........... . .. .. . ... Prof. A. 0. Page. Northwood .................. ~A7"L. '.J'hompson. Grinnell ............... ...... .......... A. 0. ~'. ,•,·. 
Cedar Rapids ......... Electric Light & Power Co. Odebolt .................................. E. ·&t,arner. Guthrie Center ..................... W. W. Ball, y. 
Centerville ..................... Pro!. H. E. lteister . Ogden ....... . ......... . .................. E. 3as-:-e , Hesper ............... ............ G. E. Dillingham. 
Charlton ....................... Hon. S. a. Mallory. Oma.ha.. Neb .............. , ........... •.L. A Welch. ~:tlire ................................. James Piper. 
Olarlnda ... • ...... • • • .. •·.• ...... A. S. Van Sandt. Osceola ............................... A. W. Lewis. BuI!le~t....z:i .. _..,_ ............... Hon. S. H. Moore 
Clear Lake · • • • • · · · · · · · · • • · · • • · • • • •••••••Wm. Gray. Ovid H <

1 
Miller Independence • 0 L I'homa'I Olin L ................................... . . . ................ - ....... ' .. 

O 11ton.9 .. "t ... ·• ·· ·•• ·•·· •· • .. •· •· uke Roberts. Osage ........................... . ... G.D. Pa.ttingi11. Jefferson... . .. .. .. .. .. .. ..... . . .S M. Taylor. 
0 o efie pr ngs .. • • • · · • • • · · • • • • • ... J • A. t Finley. Oskaloosa ............................... .. Jos. Boyd. Knox ville.... . . . . . . . . . . .. . . .. G. ,v. 1'd.enat=u.li . 1. 
Corn nJ:si·ir· .. ······ ...... ······ ohn B. Bixby. Ottumwa ....................... Dr. J. F. Herrick. Larrabee .......................... H. H. Oa.r oab n. 
0ounc u s .............. •· •· •··· •· .. J. . Rishel. Plover ................................. J. S. Smith. LeMa.rs. ..... .. . . ..... Hon· Henry Sohro6teo. 

resoo. · ·· ·· · •· •· ·· ·· ·· .. • · •· •· .. Gre\ory Marshall. Portsmouth .................... J . W. Dahlheimer. Lawler .................. ...... Hon. Wm. Glatt! v. 
Davenport.. . . . . . . . . . . . . . . . . . .. . . . . . . Geo. E.Bunt. Primghar . . . . . . . . . . . . . . . . . . . . ..... Lewis Clarke. L ook ridge . . ..... ................ John F .. Fa.rma 
Dela.ware ............ •• ................... Wm. Ball. Red Oak ............... . .............. Geo. w. Holt. Marshalltown ................ Hon. S. B. Pa.oka.r<. 
Decorah ................ .............. F. ll. Baker . Reinbeck Dr L B Hathawa.i Mason Oity Wm Nettleto.-. . Denison .......................... Wm. A. Mollenr Ro k · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... 
D M t •G M Ob l M '!,· R o Ra.fide ....................... W. 0. Wycko . Mapleton .............. .... ............... A. Lamb. 
"ess tones··············· eo. · RaP.Pe_.iin· d. Rockwel Oity ................... Prof. G. B. Rigg. Mt. Pleasant ......................... W. S. Wright. 
-ve o o . ... ............................. D. m. ar . uthven ................................ Ora Taylor . Milton ........................ Hon. E. 0. Holland. 
Dows ................... ............... !· E. Fu.Iler. Sibley ............................. B. G. Doollttle. MountVernon ..................... Robert Smith. 
Dubuque · ·· ·· ·· ·· ·· · ·· ...... ·· •· •· •· •· L. M. Tarr. Sidney ........................ G V. Swearingen. North English ...................... J. L. Willia.ms. j{f~~~ii · · · · · · · · · · · · ·······Prof. 00• hF. WRooid warkd · 8Siigour0n1ey • • • • ................... Prof. E. H. Griffin. Nevada ....................... ... .... Geo. 0. White. 
Estbe vl·1·1·e · · · · · · · · · · · · · · · · · · · · · · · · Mas.L eAnech e. S ouOxi t y · · · · • • • • • ................ *U. G. Purssell. Olin................... . ...... Hon. Na.than Potter. 

r · · · · · · · · · · · · · · · · · · · · · · · · · • re er ao ty Dr O Brown Osage E W Stacy Exira ............................ G. w. Guernsey· Spencer ·····•• ... .................... s· Gill spie· Orange·oity····· ................. if·j·vandeWaa· 
Fairfield ........................ . Charles J. Fulton: Spirit La.ke·· .................. ·w· •. ·o· .. D. eo d. P a.to ........ ······ .. .. .. .. . A. B Oondit. 
Favette R Z .L tt S t . . .. . . . . . . . . . . . . . . . . rumm n . n................... . . . . .. . . . . . . . . . . . 
Ft Madiso .................. Mi.· ·t · A M oa mder · Ttua.r · · · · · · · · · · · · · · · · · · · · · · ......... H. M. Bartlett. Pittsburg.......... . . . .............. G. 0. Duffield . 
Fo. da n .. ·· ······ ·· ····· ss 0·h · F 0L1rea y. Thara ....... ·· •· •·· .................... J. L. Haines. Rook Ra.fide ..................... D . .El. F. Merrill. 

n · · · · · · · · · · · · · · · · · · · · · · · · · · · · · as · nna.n urman O R a 1 Rockwel Oity J G P"lmer Forest 01 ty J A p t . T l d . . . . . . .... · · · · · · · · · · · · · · · · · · · · · · · u · · · " · · · · · · · · · · · · · · · · · · · · · · "' · Frederlcksb·u·r·g··· .. ····················0 ·E ·wetehrst. v0
1 e o ...... · ·············· ......... Oha.s. Ma.son. Rossville ................. .. ............ T. B. Wiley. 

· · · · · · · · · · · .. · · · · · · · · ·' · · r g · nt.on. · T F M O Rowley L Maxson Galva .................................. J!).y0rowley Villisca ··························1·F M.Cotune Ruthve·································F·w Teed· 
Garden Grove ...... ... .. ........... .... M. Wemple: Washlngion................. .... . W c tro~gk. Sage 11 !! · ....................... Hon. F . N ·Knoll. 
Gladbrook ......................... Geo. F. Parker . Washta. .. · · · · · · · · · · · · .. · · · · · · · · · Hm.L Felte · Seyr:o.;r · · · · · · · · · · · ·: · · · · · · · · · · · · L B. Sager· 
Glenwood .. ······. ·· ....... · ·· ..... · J.P. Jackson Waterloo ............................. M. L. N. e tor. She a.ndo·a··h· .................... ·R··e·u· ·b·e· n°"'•u· 111son. 
Grand Meadow (Postville P O) F L Willi · w J • • • • • • • • · • • · • · • • • • • • .. • · • • • · • • w n n • • .. · .. · • · · · • · • • • • · •u · 
Greene · · ·· · · J L cam1s. wavekr y .. ···· ····· ·· ·· •· •··· ........ H. S. Hoover. South Amana. ....................... John Oownle. · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · o e. au ee N o W a.g~ Spirit Lake L Stowe Greenfield ............................. J. G. Culver. Webster City" ....................... L. o·u1s· Fr . Stat Oe te····· ................. ··E···p·· ·•r°hompson· 
Grinnell p of s J B k Whitt · · · · · · · · · · · · · · · · · · • · • · • • • ran . e n r.. .. . . . . . . . . . . . . . . . . . . . . • 
Grundy ·o·e··n·te· ~·· ·· ...... · · ·· ·· ·· ·· rG. · F. Eu11°1 · Wilt enJ ·· ··t1·· ·· · · ·· ···· •· •· • Dr. Frank P. Bu~ler. Sumner ................. . ....... .... John Dawson. • • .... ... •.............. eo. . s. on uno on J M Rider Ta.ma W G Malin 
GutbrieOeoter .... ·············· ... HenryPrtebe Winterset ................. w··w MoK ifiht. o It······ ......................... Edw·Hummer· 
Hampton··•••••••••••••••••••••• .... E. 0. Grenelle · West Benii · · · · · · · · · · · · · · · · · · · · · · p· hil. Do ne · v0 y_. · · · · · · • • • · • · · · • • • · • · • • • · · • · • ···snen·oer Sm 1th· Hedrick J T B k · w t Un1 · · ·· · · ·· ·· · · •· • •· .. • •. . rw er. an Horne .......................... ¥ • Hawkeye····• · .................... Mis 1 Whro1 s. westB onh ........................... J. w. Bopp. Willow Oreek ........... , ....... w. s. Niobolson. 
Bopevllle··· · · · ·· ·· ·· ·· ··· ·· ·· · · ·· Ms T. Aohrley. es ra.nc ·· · · •··· •· •· • •·· ........ A. A. Madson. Winterset ......................... H. A. Kinsman. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · s ey ----- W 11 L k T E Wlloo• \:lumboldt .............................. H. S. Wens · •u. S. Weather Bureau, a a. e.. ................... ....... . . ... . 

· Wilton .............................. . ... Thos. Boot. 
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NOTE AND COMMENT. 

Alfalfa is not a pasture plant, but as a soiling crop for 
aheep it is excellent. It is said that an a.ere will keep ten 
sheep. 

* * * 
Wild geese were observed on March 4th headed toward the 

Klondike region. And many other bipeds will make a "wild 
goose chase" into that region this season. Of the two the wild 
fowl will make the most out of the trip into the Arctic region. 

* * * The report of the bureau of statistics for the year 1897, shows 
that over 67 per cent of the exports of the United States were 
the products of agriculture, amounting in value to $730,323,314, 
as against $664, 9551372 in 1896. These are encouraging figures. 

* * * The movement to promote the larger use of Indian corn, 
as an article of human food, in this country and abroad, will 
possibly ca.use a notable decrease in the per capita consumption 
of wheat. In so far aa this line of promotion is successful it 
must certainly affect the demand for the grain that has hereto
fore held the foremost place among the breadstuffs of civilized 
countries. 

* * * If spr;_,.,. wlieat ia to be :;r-., 1 ·T• f 1p '1 t,~ b~ sown 
in 1.Iarcl i annni+1ons of i:;oil .n.n ~ ,...,.,...i-..it: 1 11ermit. 'f he ......... ---- ,., 
t:. .,.1 if'" t'~ ettp· ~-{;; f.1arcb 1st, i,; th~ rule in this region, 

nd it s i • •m 1 ppens that there ·is x:.11t• a time during the 
month w th a ... ~~t:J.g may be don ThP successful .farmer 
is ~1wa.ys ready to 10 the work .;;.a thP. c6>nditions are 
favorable. 

* * * 
The report of the New Englan1 l , t~ -~nd Orop Service 

for January states that the wFlatber fo • that month wa.li 
determined by the movement of eight high- pressure areas and 
eleven barometric depressions, or ·' lo ws." The general 
character of the month was therefore s1iormy, with a large 
amount of re.in and snow, considerable se·1erely cold weather, 
great rangea of temperature and barornetric preasure, and 
several violent gales. A remarkable tert.ture of the cyclonic 
areas was that not less than six developetl in the southwestern 
portion of the United States and moved northeasterly across 
the lower Mis1issippi and Ohio valleys, passing down the St. 
Lawrence valley or o:ff the New England coast. This number 
was largely in excess of the average. 1LS by far the greater 
number of January storms in that s.:: ,+,i, u originate in the 
northwest. This fact may also be cited r s having some relation 
to the mild weather that prevailed in ,Lowa and other portions 
of the upper Mississippi valley iL January. The trend of 
cyclonic storms appears to be a pr in:.e factor in determining 
the general character of the sea.son in this valley, a.a well as in 
the e..i,;treme eaatern portion of the L nited Staies. The track 

Of the 10,522 cars of caitle received here in January, Iowa 
sent in 4,053, Illinois 2,685 and Missouri 2,095. Of the 10,950 
cars of hogs received, Iowa is credited with 4,243, Illinois 3,600, 
Wisconsin 1,203, Minnesota 600, Missouri 568 and Indiana 502. 
Compared with a year ago, Illinois shows a gain of 386 cars of 
cattle, Iowa a gain of 862 cars, Missouri a gain of 329 cars, 
Texas a decrease of 138 cars. As to hogs, Illinois shows a gain 
of 35 cars, Iowa a gain of 223 cars, Missouri a loss of 527 cars, 
Minnesota a loss of 325 cars, Wisconsin a loss of 117 cars.-Ohi
cago Drove1·'s Jou'rnal. 

The firi,t number of the Iowa Weather Crop Bulletin, for 
the season of 1898, will be issued Tuesday, April 12th. Supplies 
of report cards and blanks for the season will be mailed to the 
voluntary observers of this ser..-ice about the middle of March. 
The weekly bulletins are justly regarded as the most va.!11 sahl13 

crop reports issued during the season, giving in a concisu 0

1' m 
a review of all tbe meteorol ,, ~,:~:d1 conct.1tiuns a uect, _0 ""1b 

staple crops from ,.~ _:<.l timP .v the h.,.rvest We have an excel-
1.ent c,1rps of ob:. . , rs, man ,r l 1 1. '"" 110m have had many years of 
s . .;:p• • -~ 1n this st::rvice, and we confidently expect the 
r~port,s for the coming season will be fully up to the standard 
of former years. 

* * * 
In a volume of essays published by Count Rumford a cen

tury ago, we find the following relative to our great American 
staple: 

''Indian corn possesses very extraordi~ary nutritive powers 
and it is well known that there is no species of grain that. C·& t 
be had so cheap, or in so great abundance; it is, therefore, well 
w0rthy the attention of those who are engaged in providing 
cheap and wholesome food for the poor, or in ta.king measures 
for warding off the evils which commonly attend a general 
scarcity of provisions, to consider in time, how this useful 
article of food may be procured in large quantities, and how 
the introduction of it into common use can most easily be 
effected." 

THE SOLAR RAYS. 

Ediwr Monthiy R eview: 

. of areas of low pressure in January affords an interesting 

I noticed in the January Review a.n extract from Davis' 
Elementary Meteorology relating to the color of the sun's rays. 
For many years, even before we knew of electric lights, I have 
discredited the theory of direct, light and heat from the sun. 
I could give numerous reasons for this disbelief, but it would 
be a sking too much of your space to state th9m here. I will 
only say it does not seem reasonable that the sun's light and 
heat could pass through many millions of miles of dark, cold 
space without any effect whatever until the earth is rea.ohed . 
My opinio:a. ia that light and heat are generated on the earth's . 

atudy. 

• 

• 
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potatoes (10 pounds) one and three-quarter pounds of nutrients 
and about 3,200 calories of fuel value; in 10 cents worth of 
eggs, at 25 cents a dozen (3-5 of a pound) about one-fifth pound 
of nutrients and about 400 calories of fuel value; in 10 cents 
worth of milk, at 6 cents a quart, two-fifths of a pound of 
nutrients and 1,000 calories of fuel value; in 10 cents worth of 
round steak at 12 cents a pound. less than one-quarter of a 
pound of nutrients and about 775 calories of fuel value, and 
about the same for rib of beef and leg of mutton. This 
pecuniary economy of corn meal is therefore well established. 
Moreover the nutrients which it contains are in such form as 
to be admirably suited to the needs of the laboring classes 
while the palatability and dig<!stibility of many of the forms in 
which it may be prepared for the table recommend it highly 
for general use. In brief, properly prepared, Indian corn 
furnishes a very wholesome, nutritious, digestible, and econom
ical food for man. Owing to its deficiency in gluten, Indian 
meal is not adapted for making bread unless mixed with \'Vheat 
or rye fl.our. Mixed with rye fi.our it makes a most nutritious 
"brown bread"-famous in New England. Alone it may be 
made into cak€s and roasted. yielding- a very palatable and 
useful product which is eaten bo th hot and cold under the 
various names of "j )hnny-cake, •· "hoe-cake," '· [nclian bread, .. 
and, in Spanish America, tortilla. It may also be served as 
porrid~e, as "mush,'' or "ha.:.ty-pudding,"as baked Indian 
pudding, .as Indian bag pudding, etc." 

__, - -------------~ 
SUGAR-BRET CtTLTURE IN A, ..... ~flf<;J\, 

• HOW THE MATTER ST~J.bnQ r· ,£,JOE.ST OKR~tA~R. ..,. 
Frank H. Mason, C<)nsul-general at Frankfort, writing to 

the state departmen! under date of February 10th, says: "I 
inclose herewith an ai•tiole with translation from the Leipsic 
Tagebl'ltt oi the 9th insl,ant, describing the efforts of the depart
ment of agriculture and farmers and capitalists in the United 
States, to establish thfi cultivation and manufacture of beet 
sugar on a large scale, the probable effect of such enterprise 
upon sugar imports fro:m Germany, and the unwisdom of the 
efforts which have been made by German ag-riculLurists to dis
credit American agricultural products and preclude their 
importation into Germ'l.ny. It is thought that this article, 
from a prominent and ir,fl.uential organ of the German sugar
growing section, may ha·ve, at this time, a. general interest in 
the United States:" 

_American journals a.nI!ounce that the beet-sugar craze pre
vails throughout the coun-.ies of northern and middle Indiana 
to a degree that recalls to mind the eo-operative creamery and 
milk station fever whicl:, raged there several years ago. 
N u~erous and largely attended meetings of farmers and capi
talists have been held to discuss and agree upon plans for 
mutual operation. The former are to raise beets; the latter 
are to manufacture the•n into sugar. So great is the excite
ment, that many already cherish the dream of seeing Indiana 
beccme the center of the American beet-sugar industry. 
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enced a moderate chinook. All the intermediate regions had 
their descending dry and r elatively warm winds. 

On December 29th the conditions were very similar. The 
high pressure was over the Salt lake regfon; the lowest 
pressure wa'3 over L ake Superior; the whole eastern Rocky 
mountain slope was covered with a layer of descending air, 
clear and dry, and, in general, warmer to s uch an extent that 
Iowa, Minnesota, and Wi.sconsin were from 20° to 50° warmer 
than on the 28th Tbt: ch in,Jok if it may l>e so called- pre
vailed frow tt, • R""k.\ 1nountaiu~ easv,vard to the Mississippi. 
Iowa did not get tlil:. t..,iL end or it but. \\'a-. iu th1.; :ntth,t of it . 

If "Chinook· ancl -',.:eh 1 • arc t~·ri.. that u.l", ',_. bu 

restricted to intense loca1 1u.. · • r ,,1. • .t ;. , of dr~ccud'<l'i L, :.,d~. 
and if by the "hot winds" of the W~13.. ~ I , ; •1 ~ \Vd design..'-te 
only those that 0ccur at the time of the ripening u; '.,. ·1, ·:, t 
and corn, when they do such injury to crops, then we ought 
perhaps to devise some t erm specifically appropriate ~o these 
widespread areas of descanding winds that brin~ dry, clear, 
warm weather to one-half of the Mississippi watershed. 

Not only does the eastern slope of the Rocky mountain 
region have its descending chinook winds, but so also has the 
eastern slope of the Appalachian range, a fact that was 
p ointed out by the editor as long ago as 1872. The westerly 
winds that bring fog and possibly rain or snow to Buffalo, 
Pittsburg, Knoxville, and Chattanooga frequently descend 
upon N ew York, Washington, Lynchburg, Columbia, S. C., 
and Atlanta as clear, dry winds, and on the average a very 
little warmer than on the windward side of the mountain 
range. One of the firs t indications of this action of descend
ing winds was observed soon after the station at Lynchburg 
was opened in 1871, when it was found that so-called clearing 
up weather and the first clear sky began at that station some 
hours before it reached Washington, and even a whole day 
earlier in the case of very slowly moving changes. 

An area of high pressure apparently represents a r egion in 
which air is descending so slowly to tI:,.e earth's surface that it 
cools by radiation faster than it warms up by compression. 
When isuch an area is central, a s occurred so frequently during 
December, 0ver the middle plateau region, the atmosphere is 
pushed not merely eastward down the eastern slope, but also 
northwestward into California, Oregon, and Washington. It 
is the relatively rapid descent down these slopes that causes 
the air, which is compressed by its own weight, to become 

• See the article "Summer Hot Winds on the Plains," by Dr. I . M. 
Oline, ,vea.ther Bureau Observer, in the Bull. PWl. Soc. Wl:\Sbiogton, 
XII, 189t. 
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METEOROLOGICAL DATA FOR FEBRUARY, 1898. 

TEKPJIIRATURE 0"1' TH"£ AIR (IN DEGREES 
J'AH.BENH"EIT) . 

PRJCOIPITATION JN INOHES. 

EXTREMES. 

""· . ' 
3~ i;i'QS 
~ 4l ... "' ::, gs ·as 
:a ::I -------------'--'--'- ___ , ___ , ___ _ 

STATIONS. 

Afton................................ 26.6 36.4 16.8 47 27 - 6 2 
Albia................................. .. . . .... . .. . . . 18.9 . . .. . . . . . . ... - 7 I,~ 
Algona~........................... . 20.4 .. ..... . . ..... 40 14 -16 

2 Alta . .. ... . . . . . . .. .. . . . . . . . . . . . . . . . . 21.0 29.6 12.5 42 14 -12 l 

53 

56 .. 
63 

1.51 
.83 

1.65 .,, 
1.11 Amana............ . . .. . . . . . . . . . . .. . . 23.4 82.5 1:1.4 48 10 -15 

1 Ames................................ 22.6 31.2 H,.1 « 14 - 10 
1 

54. . . • • . . 
Atlantlc.... .. .. .. .. .. ...... ........ 25 .2 :W..4 16.1 48 8, 26 -8 

2 Audubon................ ........... 23.9 33.7 14..1 41 14 -9 
3 Belknap....................... . .. . 26.2 85 .8 17.5 50 8, 10 -7 

Belle Plaine........................ 21.8 32.5 11.1 47 8 -15 1 
Britt;:;.... ... .. .. .. .... .... .... ..... 19.8 28 .5 11.0 41 8 -18 2 
Burlington.......................... 29.6 38 2 20.9 58 IO -7 f 
Bonaparte.......................... 26.5 35 .2 17 .8 56 8 -11 

2 Oarroll. .... .... .... ..• .... ........ 21.2 31.5 10.8 !5 14. -10 
Oeda.r Falls.................. ... .. 22.6 30 .7 14.6 45 14. -11 1 
Oeda.r Rapids..................... 22 8 32.6 12.9 50 10 -12 1 
Oha.rlton. ........... ........ ........ 27.3 35.4 19 .2 49 10 ·-5 1, 3 
Oharles O!ty. .. .. . ...•.•.. .. .... 20.6 29.6 ll .5 42 8 -14. I 
Ola.rlnda... .. . . . . ... . . .. . .•• . . .. . ... 29.9 38.8 21.0 52 27 -5 1 
Oltnton... .. . . . . . . .. . . . . . . . . . . .. . . .. . 26.4. 34..0 16.8 55 10 -8 3 
Oollege Springs.................... 28.1 37.8 18.4 51 16 -4 1, 2 
Oornlng............. ... ............ 28.4. 3!1. 1 18.7 51 27 - 7 1 
OouncU Bluffs .•.. . ..... ,.......... . 29.8 SS .9 19.8 51 8, 27 -1 2 
Oresco .. ...... .... ...... .. .. ..... ... 19.8 28.2 ll.3 45 8 - 15 1 
Davenport..................... . ... 26.6 33.2 19 .9 57 10 -6 I 
Decorah........................... . 20.7 29.5 11.9 44 8 -12 1 
Denison............. ... . ... . . .. .. .. .... . ... . . .. .. 8.7 . ... . . ... .... -7 1 
Delawa.ret . ....... .• . . . . . . . . .. .. .. .. 20.4 . .. .. . . . . .. . 45 10 - 10 I 
Des Moines......................... 26.2 35.0 17.5 48 14 - 7 2 
De Soto............................. 25.5 36.2 15.8 52 8 - 10 1 
Dows................................ 20.4 30.3 10.6 -!2 8 -17 l 
Dubuque. . .......................... 24.1 .Jl.6 16.6 5(1 10 -4 1 
Eldora.............................. 00.4. 32 3 12.4 4S 5 - 16 1 
Elkader............................. 22 8 32.9 12 6 46 10 -13 I 
Estherville......................... 20.2 32.2 8.1 46 8, 2B - 15 2 
Falrfleldi.................... ...... 26.5 35.8 17.2 53 8 -13 1 
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Eagle Grove-I'............ .. .. .. . . . . 19.4 . . . . . . . . . . . . . . . . . . .. . . -10 2 
Fayette............................. 21.4. 31.2 11.7 46 8 -16 1 62 
Forest Olty....... .. .. .. . . . . . .. . .. . . 19.4 29.5 9.3 45 8 - 14 2 59 
Ft. Madison*....................... 31.6 ..... . . . ... 55 IO -3 1 58 
Galva. ......... . ................. 2'Z.6 32.0 · 13.1 43 14 -9 2 52 
Glenwood .. . ....... . ............ :... 30 .2 40.2 20.1 51 14 -3 2 54 
Grand Meadow". ................... 21.1 . .. .. . . .. .. . 40 8, 10 -7 2 47 
Greene; . .............. . •. . ... , .... 21 0 31.0 lt.O 46 28 -13 I 69 
Greenfield.. . . .. .. . . .. . . . . . . . . . .. . . . 26 .3 36.8 15.8 i8 8 -8 2 56 
Grinnell........... .... .... ........ 24.3 33.1 15.5 44 JO -9 2 53 
GrundyOenter ........ ,............ 21.2 29.7 12.6 44 14. -14 t 58 
Guthrie Center.................... 25 .3 81.9 15.7 45 8,14,27 -7 2 52 
Hampton........................... 20 .3 28.4 Ul.2 41 8, 14 -12 2 63 
Hedrick"............. . ....... . ..... 27.9 .. ..... . ...... 53 8 -12 1 65 
Hopevllle... .... .... .. . .•... .. .. .. 26.1 35 3 16.9 48 27 -6 J , 2

1 
54 

Bun..Goldt.-·--··-· ·· -·· · · · ·· ...... 214. 30.9 11 8 40 8 -13 53 
Independence...................... 20.8 29.5 12.2 42 10 - 11 t, 2 53 
Indianola.......................... 25 .6 3-l 2 16.9 46 14 -7 2 53 
lowa.Olty ........................... 25.0 34.3 15.8 51 10 -12 1 63 
Iowa. Falls.......................... 20.5 30.1 10.9 43 7 - 18 l 61 
Keokuk.... .. .... .....•.... .... .. 31.0 38.9 23 .l 61 10 -4 1 65 
Keosauqua.c........................ 27.8 86.9 18.6 62 8 -5 I , 3 67 
Lamoni............................. 27.3 37.0 17 .6 50 27 -7 I 57 
La.using............................. 23 3 33 .0 13.6 45 11 - 9 l 54 
Larrabee........................... 21.6 3:Ll 11.2 47 7 - 12 2 59 
Le Ma.rs............................ 22.8 33 0 12.7 43 14 -8 1, 2 51 
Lenox.("'.......... . ................. 28 2 37 .0 19 3 48 27 -2 2 50 
Linn Grove (Mt. Vernon).......... 23 .2 31.0 15 5 47 IO -12 l 59 
Logan............................... 26.4 37.0 15 .8 50 14 - 6 1 56 
Maquoketa................ ... .. .... 23.6 33.4 13.9 49 10 -10 1 59 
·ri:1arshalltown.... ..... .... ... ...... 24.8 34.4 15 .2 46 14 - 10 1 2 56 
Mason City a .. •· •· •··· ...... 20.4 29.8 11.1 41 8 - 15 '2 56 
Mooar . ........ •··· .... • •· •.•·· · .... .. 28.7 36.8 20.6 60 10 -6 1 68 
Monticello a ........ •·.............. 23 4 33.1 13.6 45 9, 17 -13 1 58 

1.10 
I .10 
1.77 
1.30 
1.57 
1 25 
1.00 
I. 10 
.70 

3.65 
.84 

2.79 
2.13 
2.37 
1 11 
1.25 

·"' 1.02 
1.86 
1.29 

.10 
1.04 

.82 
1.44 
1.60 
2.01 
2.10 
1.00 

.65 

.85 .,o 
~.83 
1 65 
2.05 

.44 
1.35 
1.95 
1.19 
1.72 

.75 

. 77 

.97 
1 56 

.60 
1. ts 

.69 
1.31 

.54 
1 15 
2.11 
1 16 
1.46 

.02 
1. 70 

.01 
45 

1 ,, 

Mt. Air............................. 21.3 37 0 17.6 50 27 -7 i:1 57 
Mt ~ ea.sa~t*...................... 28.4 ...... ..... . 54 8, 10 -5 2 59 .77 
Mt. ernon •···· •··· •··· •· .. . .... 24.1 ...... ... ... 4S 10 - 12 1 60 ....... . 

1.46 
.60 
.90 
.62 
.95 

1.12 .,, 
1.41 

New Rampton•··.................. 24.4 34..5 14.3 54 8 -9 t 63 1.60 
~ewt°n· .. a_·············· ··········· 24 5 33.1 15.9 411 14 -10 2 56 .86 

ort woo .. •· • • • • • • • • • • • •... .. . .. . 19.8 29.1 10.6 42 8 -1:J 2 55 1.95 
Odebo\t .............. :············ 23.1 38.4 12.8 4.2 28 -9 2 51 .95 
Ogdeh° ... N .. b·r···"..... .. .. ...... 22.8 32.5 13 .1 44 8 -13 1 57 1.01 

g~;et~ .. ~ .. · . .'::::::::::::::::::::: ~:8 .~.~ .. ~~:3 
. .. ~~ •.... ~~. -1~ 1 ~ 54 1·;l gsfe1\a ............................. :: 34.5 17.1 47 10.21 -7 ' 2 ··54· 1:18 

0
s a oosa............................ 

25
.
2 

~.3 15 .5 51 10 -14 1 65 .67 

O
tt

1
udmwa............................. 

26 0 
<>:.1 15 2 5:i 10 -7 1 62 .&, 

v .....• · ·· ··· · ·•· •.•••.••••.••. •· . .,;;.8 ltl.3 51 10 -9 1 60 1.25 

P
P\over .. . th· ························ 20 8 29.1 12.4 44 14 -HI 2 57 .60 

ortsmou a . . . •·•· · · ........ . ..... •·· ... .. . 13.4 . .... .. .. . . . - 11 1 91 
Primghar ......... •·· ...... ........ 21.8 31 6 Ul.O 41 8 -11 2 .. Si' : i:12 
Red Oak . · · · · · · · · · · · · · ·· · · ·· · · · · · .. . 28.4 38 .8 18 .I 49 27 -7 1 56 1 49 
RRockhwell City .... •·•···•·······... . 20

20
.6 30

30 
s 10.3 41 8, 14 - ll 1, 2 55 :54 

ut ven a ...... •·•· ...... •···...... .8 9 10.7 41 9 - 13 2 54 .86 
S;i.cClty, ........ ·················· 21.9 29.7 14 .1 42 14 - 10 2 52 112 
Sibleyb . ..... . ....................... g .2 ~.7 9 8 46 8 -12 2 513 :57 
Sidney.............................. 

25
.6 

36
.A 21.2 50 16 -4 2 54 2.as 

SlgourneJi·· · · .. ··················.. 
20

.; 
3
t"

2 
1;.s 52 10 -to 1 112 1.06 

~pe~cez k.f ...................... 20·3 3(0 9·~ 1: H· -lll 2 5.3 .67 
plr t 

01
a e · · ·· · · · · · ·· · · · ·· · ·· · · · ·· ,,., • 

34
.
0 13

. 8 -14 2 62 .60 
Sioux ty .......... •··· •·· ........ ""·6 . .1 41 14 -7 2 54 .37 
STtua.rt .... • · · · · · ·· ·· · · · · ·· ·· • · • · •· • • 

23
24

4
8 3

36
<.5

2 
1
1
5
0 

1
6 

<
48
6 13 -11 2 57 .40 

a.ra ... . ..... •· •··· •· •· •··•·•·· •· .. .. . 8 -10 2 58 1. 30 
'£oledo.. .. .... .... .... ........ .. .... g g ~·! }~·o 44 10 -12 1 56 .82 
Thurma;°····· .... ·.................. . 

36
. 5 54 16 -!I 1 60 1. 35 

Villlsc~ ,. . .... .......... .. .. ........ 27.2 .8 17.6 50 27 -10 1 60 1. 92 
Vinton....... ...... .... ............ 22.9 ....... .... . 4~ 10 -It 1 53 t.&, 
Washington ....... ......... ..... .. 24.6 34 . l 16.1 51 10 -12 1 63 1.10 
"\Vater\00 ............................ 21.7 30.9 12.5 42 10,14 -10 1, 2 5~ 1.19 
Waver Yo··········................ 22.8 811 13 5 4.8 8 -11 1 51 1.30 
WebstB•' dl}Y··• · ··········"······· 22.3 31.8 12 8 46 6 -12 1 GS 1.01 
West Bon ••· .. ..... .. .. .... .... .. 19.7 . ... .. . ...... 40 8, 14 - 12 2 52 t.40 
West ranc a.. . ... . . . . . ..... ... . 23 .1 32.6 13 .6 48 10 -10 l 58 1 47 
\Vhl · ten" ... · · · ···· . ... . ........ 21.0 . . ....... .... 40 7,10, 14 -12 1, 2 52 .40 
Wllton Junction .. ................. . 2.5 .6 3f 5 16.8 50 10 -12 I 62 1.31 
\VI n terse to a. . . . . .. . . . . . . . . • . . . . . . . _ _ 25 • 5 _

1
·_.,_.o_

1 
__ 16_. o_ 1_4_7_

1
_ ~"'-l--~'-l ----"1 _

1 
__ ,.:.:._

1
__2_17_ 

Means. . . . . . ....... .... .. .. .. .. 24.2 38.6 H .8 47 .5 -• •· .. -9.7 . . ..... 57.2 1.20 

.,, 

.50 
1.00 

.43 

.50 

2.0 
3.0 
4.5 

. . . . . . . . . . . . . . . . . . . . ' . . . . . . . . 
. 90 2.0 .. .. .. .. NW 

1.10 ... ....•.. NW 
. 50 17.0 ....... NW 
.90 13 0 7 0 ,v 

1.00 5.7 1.5 W 
. 80 . . . . . . . . . . . . . ....... . 
.m 5.o ................. . 
. 65 10.5 T ...... . 
.40 30 .... , ... NW 

2.50 10 .4 2.0 NW 
.28 3.0 .. . . . . .. N 

1.00 17.5 4.0 S 
1 75 4..2 T NW 
1.35 17.0 6.0 W 

.80 2.0 . . .. . . . . NW 
1.25 T T NW 

.35 . .•... ........ NW 

.4.0 8.2 2 0 NW 

.92 12.0 5.5 NW 

.65 16 .5 6.0 ........ . 

. 10 1.0 . .. . . . . S 

.25 11 O 11.0 NW 

.51 3. 1 T N 
75 4.2 ....... NW 

.75 9.0 50 NW 

.91 18.4 .. .. .. . . NW 

.60 . .. . . . . . . . . NW 

.56 13.8 5.0 N 

.20 6.5 . .. .. .. NW 

.4.0 6.0 ............. . 

.60 9.0 ...... . ..... . .. . 
1.00 16.0 6.0 NW, SE 

.65 9.0 2.0 ,v 
110 7.0 3.0 SW 

.32 . . . . . . . . ... . NW 

.75 2.0 . .. .. .. NW 

.90 16.8 11.0 NW 

.40 18 .0 6.0 W 
1.39 2.3 T N 

.30 1.3 . . . . . . . NW 

.50 7 0 4. .0 N"\V 

.85 1 4 T NW 

.51 12.J 8 0 NW 

. 60 . .. .. • . . . . . . . . .. . . . . . 

.57 . .. .. . .... .. NW 

.42 6.0 6.0 NW 

.fi9 13 5 3.0 NW 

.40 4.2 ....... NW 

.75 7.0 5.0 N\V 
LOO 17.8 ....... N\V 

.49 . .. .. . . . . . . . . N\V 

.M 9.7 ... . ... . 

. 60 2.0 T NW 

.55 16 .5 10.0 .... ·· · ··· 

.55 4.8 2.5 NW 

.38 5.0 ...... . . N 
1.03 3.1 T N\V 

.SO 10.1 9.0 N\V 

.40 4.0 . .. .. .. N 

.38 11.2 4-.0 NW 

.22 3.5 ....... SE, SW 

. 50 . . . . . . . . . . . . . . . . . . . . .. 

.43 ..... ....... NW 

.66 12.5 2.0 NW 

.78 2.0 . . .... .. N\V 

.32 . .. .. ....... NW 
...... 
1.00 

.41 .,, 16.0 
5.0 

12.0 
4.2 
5.2 
2.5 

14 5 
4.5 ,., 
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.0 , .o 
1.6 
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N\V 
NW 

NW 
NW 
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s 
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s 
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N\V 

' 7 
8 
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13 

16 
1 

12 
11 

' 16 
6 

18 
16 
6 
8 
6 
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15 
13 

' ' 1 
11 
15 
8 

18 
10 
11 
3 
6 
6 
5 

10 
14 
2 

11 
11 
11 
11 

7 
17 
10 
10 
6 

' 12 
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14 
5 

13 
21 
14 • 10 1, 
1 

11 

' 7 
22 

. . . . .. 
0 

10 
7 

13 
11 
8 
7 
5 
3 

11 
6 
5 

12 
6 
7 • 10 

24 
8 

10 1, 
3 
6 
2 
0 

00 
18 
12 
7 
3 1, 
7 

10 
11 
2 

13 
3 

14 
7 

13 
11 

10 3 

' 6 6 ' 4 
7 7 
8 6 
3 

10 
12 
4 

10 
6 

11 

. . . . .... 
a ... . 
1 ... . 
g .. . 
6 ... . 
6 ... . 
a ... . 
3 •••• 

12 ( ... . 
II 2 .. . 
9 5 ... . 
4. 7 ... . 
8 JO .. . 
5 4 ... . 

15 10 ... . 
5 3 ... . 

10 l . .. . 
0 a ... . 

12 9 . .. . 
17 13 ... . 

.... -. 
11 
7 
6 

15 

' 3 
9 
3 
6 
5 

10 
15 
15 
2 
4 

11 
11 
11 1, 
10 
7 
6 
5 
8 
R 

' 11 
9 
8 

l"I 

5 . . . . . 
1 ... . 
8 . . .. . 
1 ... . 
6 .. . 
6 .. . 

11 .. 
7 .... 
5 .•.. 
5 ... . 
'4 ... . 
2 .•.• 

13 ... . 
6 ... . 
5 .•.. 
2 ... . 
a ... . 
·s ... . 
9 ... . 
6 .. . . 
5 ...• 
6 ...• 
3 ... . 

10 .. . 
1 .. .. 
4 - .. . 
:i ..•. 
7 .... 
3 .. 
a .... 
7 
8 ' 2 

12 

. . • • • • 5 

' ' 7 
8 
5 
6 

14 

7 

' 12 
1 

12 3 

11 ' • 5 

' 2 7 4 
1, 1 
7 8 
6 5 
7 10 

10 
10 

' 5 

3 
3 
3 
4 
3 

1 

1 

. . . . . . . . . . . . . . . . . . . . . .. -
9 10 9 4 -·· 
9 12 7 6 ... . 

18 0 105 .. . 
14 6 8 3 ... . 
12 0 16 6 ... . 
ta 8 78 .. . 
310158 .. . 
1010R4 .. . 
10 a IS4 ... . 
018!04 .. . 

JI 5 I'¾ 5 ... . 
11 8 ~ 3 .. . 
5 18 4 3 ... . 

12 13 a 4 ... . 

. 50 

.75 

.3' 

.80 

. 36 

.40 

.40 
46 

.ao 

.45 

.15 
1.10 

.37 

.30 

.50 

. 51 

.85 

.70 

6 5 
6.0 
6.0 
4.6 
3.2 
3.0 
6.0 
6 5 

.. ... ... ...... ........... a .. . 

·" • 20 
.25 
.30 
.50 
. 42 
.70 

l.59 
.80 
.70 
.53 
.41 
.60 
.60 
.52 

·"' .63 
.93 

••••• 1 

6 ' 1.5 
4 1 
6.0 
2 .1 
6 0 
5 2 ,.o 

11.0 
7.5 
9.0 
3.0 

14 5 
8.2 

IO 0 
10.8 
8. 5 , .o 
.' o_ I 
8 .0 ., 
7.8 

a.o 
2.0 

l.O 
.4 

T 

2.0 

.0 

6.0 
4 0 

T 

6. 0 
1.0 
5.0 

NW 
NW 
NW 
NW 
N\V 
\V 
N 

N\V 
NW 
.N\V 
NW 
N\V 
SW 
N\V 
NW 
N\V 
NW 
N\V 
NW 
,N\V 
NW 
N\V 

. . . . . . . . . ..... ... . 

.. .... .. NW 

2-0 I 73 ... . 
17 l O 5 ... . 
g 13 6 5 ... . 
131042 ... . 
19 3 67 2 
7 14. 7 3 . .. . 
7 12 9 4 ... . 

16 il 74 .. . 
IO 11 7 3 ... . 
15 0 IJ2 ... . 
11 4 J;J 4 . .. . 
0 0 19.'i .. . 

11 9 8 7 1 
13 9 6 5 . .. . 
16 5 7 6 ... . 

... . .. .. .......... 5 .• . 
11 5 127 . .. . 
5 14 9 11 .. . 

10 11 74 .. .. 
71293 .. . 

...... ...... ...... a ... . 
122142 ... . 
11 7 102 .. . 

. .•.•• · ····• . .•.•• 3 . •.. 

10 , I , I, 
"Means determined from 7 -'-· M., 2 P. 11. and 9 P. ll. observations, and maximum and m1nlmum -'t.re ta.ken from eye readln,1ts, tMeans determined 

from 7 .._, II. a.nd 'IP, 11. observations. iBecetved t.oo late to be comouted wltb means. a One day mlsslng, b two days, etc. 
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&TAT IONS, 

DAILY AND MONTHLY PRECIPITATION FOR FEBRUARY, 1898 
DATB ,...; 

~ 

1 2 a 4 5 6 7 s 9 ro 11 12 IB u u w u u w 20 n -~ ~ 24 25 ~ ~ ~ ! 
f-4 

------------------ --- - - - - - - - - -·- --- - -- - --- -- - --
Adair............................. .. . .. .. . .. T .. .. .. . . .. . .. . .50 .. . . . . . . . . . .. . . . .. .. . .. . .. .. .15 .. .. .. . . .. . . .. .. . . .. .. 65 
Atton ................................ T .. ... ... .... .27 .94 ... . . ... .. .. . . .. . .. .3u T .... .. .. . . .. .. .. 1.51 
Albia... . .. . . .. . . . . . . . . . .. . . . . . . .. T .03 . . .. .15 T .02 . .. . .. T T T . . .. .50 .08 T . . . . . .. .. . . . . .. T .05 .83 
Aigona. .. .. .. ..... . . . .. .. .. .. .. .. T .. . . . . . . .10 .... .... .. . ... ... 1.00 .. .10 T T .. .. .. .45 ... .. . .. . .... . . .. T T i.65 
Alta. (Hadden).................. .05 .. .02 . ... .. .. .. .. .~3 20 ... T .03 ... . .20 . . . .. .. .. . . .. .. .. .. .. . . .93 
Amana.. .. .. .. .. .. .. .. . . .. .. .. .. . .04.... .09.... .. . . .. . ... .26 T .. .. . .. . T T T .. .. .50 .18 .. . . .. . . . .. .. .. .04 t.11 
Ames (near).... . . . . .. . . . . .. . .. . . T . .. . .05 .. . . . .. . . . . . . 1 05 T . . . .. .. . . T .. .32 .. . . .. . .. . .. . . . . . .. T ... 1.42 
Atlantic,....... .. .. . . . . . . .. . .. . .. . .. .. .. . . . . . 90 . 05 .. . . . . . . .. .. . . . 15 . . . . . . .. .. .. . . .. . . . . . .. l. 10 
Audubon... .. . . . .. . .. .. . . .. . . . . . . . . . . . . . . .. . . . . 1.10 . . .. . . . . .. . . . . .. .. .. . . .. • • 1. 10 
Belkns.p.......... .. .. . .. . . .. .. .. . .. .10 . .. . .. .10 .. . .10 .50 .02 .. .. .. .. .. . .. .40 .40 .10 . .. .. .. . .05 1. 77 
Belle Plaine......... . .. ...... .. . .. .. ..... 10 .. .... .... .. .. ....... . 05 T .... .. .10 .90 .10 .05 T .. .. .. 1.30 
Bonaparte....................... .. . .. .. . .. . . . .. .. .25 .. .. .. . . .. .. .. .. .. . . . . . . . . . .. 05 .. . 70 . . . . . . . .. 1 00 
Burlington................. .. . . ... .... . . .. ... .. .. .. .35 .. . . . .. .. . . . . .. .80 .. ... .. .. .. . .. .. .10 1.25 
Oa.rroll. .. . .. .. . . . . .. .. .. .. . . . .. 1' .. . .. T .. .. .. .. .. .15 25 . .. .. T T . . . . . .. .65 .05 .. . .. .. .. .. .. .. .. 1 10 
OedarFa.lls... .................. . .. ..... 30 ............ 40 ... T .. T ... ... .. ... ... ... ... . ... 'TO 
Oedu.r Rapids........ . . . . . . . . .. T . . . . . 10 . . .. . . . 2 .50 T . .. . .05 T ·r . . . . . . 1.00 T . .. T . . .. . . . T 3 65 
Ohariton .. .. . .. ... . .. .. . .. . .. . .. . .. .. . . .. .03 .. .. .. .03 .18 .28 02 .. .. .. .. . . -~ .07 T .. .. . . .. . .. . .84 
Oharles Oity... .... .. .. ... .. .. . T .05 .10 .10 ... T 1 00 .09 .30 T .40 T .. .40 .30 T T .. 05 2 79 
Clarinda.................... .... .. .02 .. T . . .. . . . . .. 1 75 T T T .. . .. 36 T .. . . .. .. . ... T 2.13 
Olinton . .. .. .. .. . . ... .. ... . . . . . . .09 .11 .. .. . ... .... 47 .01 .. . .. .11 .06 .15 .. 1.35 . .. .. .... .. .02 .. 2.37 
Oollege Springs................. .. .. . . .. .. .. .. .11 .80 .. .. .. .. . .20 . .. .. .. .. .. . .. 1.ll 
Corning.... .. . . . .. .. .. .. . .. .. . . . .. . T .. .. T 1.25 .. .. . .. .. .. .. .. .. T . .. .. .. .. . . .. . .. .. .. 1 25 
Oouncil Bluffs................. . .. . .. . .. .. .. . .. .. .02 .35 . . . ... 0 . . ... .. .. .. .. .. .. .42 
Cresco. .. . . .. . .. .. . .. .. . .. .. . .. .06 . .. .11 .. . . . . . . .20 .03 .06 . . .. .09 .. . .40 .04 . . . . . . .. . . . .03 1.02 

, Davenport....................... ... . .04 .. .04. .06 .. . ... .04 .29 T T T T 08 .OJ 08 .06 9:¾ .21 .01 T .. .. T .02 l.So 
Decorah....... .. . ... .. . . . .. .. . . .. .. .. . . .. . . 22 . . . .. . .03 . . . .. .12 .65 .2'7 .. .. .. .. . . .. .. 1 2\1 
Delaware........................ .07 . . . . 18 . . . .. .. . . .16 02 . . . . .12 .. .. .. . .. 25 .14 .. .. . .. .. .. . . 10 .. 1 04 

-:-Denison .... , .. . . . . .. . .. . . . .. . .. . . . . .. .. .. T T . .. .. . .. . . .. .. 10 . . . .. .. . . . .10 
Des r-Ioines.... .. ...... .. ... .. . . . . .01 .. . .01 T . T .05 .46 T T T T T .. .2~ 01 .. ... T . .. .. .. . . T 01 82 
De Soto.......................... T . . . ·.01 .. . . . .. . T .02 75 .20 . .. .. .. . . . . T .01 T . . .45 T . .. T .. . T .. 1 41 
Dows....... .. .. .. . .. . . .. . . . .. ... .05 .. . .. .O!> .. .. . .. . .75 05 . . .. .05 T T .'70 . . T . . . T I 60 
Dubuque.. . .. .. .. .. .. .. .. .. .... .. .. .13 ... T .12 . .. .. .. .... . ... .20 T .01 T 37 .01 .03 .. . .. .. !H .18 Ol .. T T .... .. T .02 2.0l 
Eagle Gro~e..... .. .. .. .. .. .. ... .. .. .. . . T .. .. .. .... .... 30 . .. .. . .. . . .. . . .. .. .60 .. .. .. ... . ... ... .90 
Eldora............................ .. .. .. . 20 . . .30 . . . .. . T T .50 .20 . .. . . . .. .. . . . . .60 .20 . . . .. 10 . . . .. . 2 10 
Elkader ... ..... .. . .. .. .. .. .. .. .. .07 .. .13 .. .. . . .20 T .... . .. .18 T . .. . ... 56 .. .. T . . . .. .. T 1.09 
Estherville...................... T . . . T .. . .. .. .. .. T .20 .10 . . . . .05 T T .. .20 .10 .. . .. .. . . . . .. . T .. .65 
Fayette......................... .. .09 .. . .. .. .03 . .. .. . .. .28 03 .. .20 .50 .. 1.40 .. .. .. . .. . .05 .... 2.63 
Porest Oity............... .. . ... . . T .. T .. .. . ... .. . . .. . . .. .. .65 T .10 .. .10 T .10 .. .60 .. .. .. . . . . T .. .. .10 1 65 
Fredrlcksburg... .. .. .. .. .. .. .... .. .10 .05, .15 . . .. . .. . .. .25 .03 .16 .. .06 .01 .. .5-i .. .. .. .. . . . .04 .... l.4Z 
Ft. Madison.... .. . .. . . . . . .. .. . . .. .10 . . . . .. .. T .. .. .. . .. . . . . .45 .. . . . . . . . . . .. . T 1 10 20 .. .. . . . .. .20 T 2 05 
Ga.l va. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . > • . . 32 . . . . . . . · . . . . .12 . . . . . . . . . . . . . 4! 
Glenwood .... .. ... .......... ... .. .. .. T .. . ..... 75 T .. .. T .40 T 20 T .. . .. . .. .... · 1.35 
Grand Meadow....... ....... ... .. .15 . . .20 .. .. .. ~ .05 .. . . .25 .10 . . .90 .. T .. .. .. .02 T 1.95 
Greenfield....................... .02 .01 . .. . .. . .. .. . .39 l.05 T . . . . .. . . .. . .22 .03 .. .. .. . .. . . . . .. l 72 
Grinnell.......................... . ...... T .05 ... ... .02 .30 T ... ... .30 .. , T T .08 .... 75 
Grundy Center ................. T .. .. T .05 ... .. . . .. .02 .05 T .. . . . T T . .. . T T .05 .50 . .. . T T .. . .10 .. 77 
Guthrie Oenter ................. . T .. . ... T .. .. .. T .85 .. .. . T . .. T .01 .11 T .. .. .. . -- .97 
Hampton............ . ........ .... oa .. . ... 0 1 .... .. .. .51 .03 ... 02 .14 .02 35 43 .. . .. .. .... . . . .02 .... I 56 
Hawkeye. ...... ............... .. ... ... .. .30 .. .... .. . ...... 10 .. .. .... .. .. .. 1.00 .. .. . .. .10 .20 1.71l 
Ho<lr~~b. . . . . .. .. . . .. .. . . . .. . . . .. . . 

1 
.. • • ,, • .. • • .. • .. .. • • .. .. 60 · . . T .60 

Hopeville... .. .... .. . .. . .. .. .. 0!' .. .. .35 .57 T T .. 23 T .. .. ... .. .. .. 1 lu 
ITumboldt .......................... ' T .. T .......... T .42 .07 .. .... .. ....... 20 .. . ·· .. 1· T··· · l.~~1 
Independence....... .. ... ... . . .. . . r :.?2 .. .. .02.. . . Oi .. .. .20 .. .07 . 10 .69 .. .... T . .. l .., 
Indianola........... .. ............ . . .. T .02 . . .. . . . . .12 . .. T .. . . T .. .. .40 T .. . . . . .. . .. .. . , T .54 
Iowa City.......... ... . .... .... . .... ... . .14 .. .. ..... 03 T .... .. T ... .!l8 .. T ..... _, .. .. 1.15 
Iowa Falls....................... .15 .. 15 .. . .. . .. .. .40 .15 ... .SO .02 T 1 00 .. .. T . . . . . .. 2.17 
Keokuk .............................. 04 T .. .. .. .. .. .. 86 .oa 02 T , T ·- .12 T .49 06 T .... .... .. .. .0'1116 
Keosauqua....... .. . . .. . . . . .. .. .06 .. .. .. . . . .. 55 .13 T .. . .. T '1' .. .60 .22 T .. . . .. .. . . . . T 1.46 
Lamoni...... .. ..... .. .. ..... .. .. ... .. .. .. .. .60 .27 .. . . .... . . .05 T .. .. . . . . . .. . .!I~ 
Lansing ... ........... ........... T ...... 26 .. .. ..... T .... 34 T T ........ 55 .55 T T T .......... l.70 
Larchwood..................... . .. .. . . .. .. . .. 40 T .. T . . .. .. .. . . .. . .. .. . .. . . .40 
Larrabee........... .. .. .. . .. .. . .. .10 .02 .. . .. .. .55 .. T T 05 .. .. .22 .. . .. .. .. . . .. .... .94 
Le Mars.. . . . . .. .. . .. . . .. . . . . . .. . .. .. .. . . . .. .. .I.. .38 .. . .. . . .. 'f. .07 .. .. . . , .. . . ;1 .45 
Lenox....... . . .. .. .. .. .. . . . . . .. . .. . . . 01 .. . .. .. .. .. .20 1.03 T .. . . T . . .. 30 . . .. . . .. .. .. . . . . .. .. 1.64 
LlnnGrove(Mt Vernon)....... .04 .. .... 20 .... .. .. .. .... 22 .03 .... .. .08 .. .. . .. .80 .. T T .. .10 .... 1 46 

· Logan............... . . . .. .. . .. .. .. . .. .. .. . . . . .. . . .. . . .40 . . .. .. .. . .20 .20 .. .. .. .. . . .80 
Malvern......................... . .. .. ... . .. . .. . . .30 .72 .01 T .. .. .. 28 .... ... . .. . . . .. .. . .. .. 1 31 
Maquoketa. ... ... .... . . .. .. .. .. .. ... .08 . .. . .38 .. . . . 16 .. .. .20 .08 .. .. .. . . .. . ... .. .. . ... .90 
Marshalltown................... .. .O'.i .. .02 .01 . .. . .. .. .17 03 .. ... 06 .. . . . . .. .22 05 . .01 T T .. .. .02 .62 
~la.son City........ .. .. . . . . .. . .. . 10 .. .. .. . .. .. .. . . .85 . . T .. .. T .50 T . . . . .. .. .. .. . . . . . 95 · 
ftlooar . .. . . . . . . . .. .. . . . .. .. . .. . .. . .. . .. .. . .. . . .43 .. . . .. .. . . T . . 34 .35 .. .. .. .. .. .. .. .. . . 1.12 
Monticello....................... .. .. T .. .. .15 .. .. . .. .. .. .16 .. T .. . . T .. .. . .. . . .. .66 .. . .. . .. . .. T .97 
Mt. Ayr.......................... T . . T T .40 . 79 . .. . . . .. .03 .. . . .. 20 T . . . . . .. . .. . .. .. 1.41 
Mt. Plea.sa.n t ........ ... ......... : . . . . . . . . . . . . . . . . . 32 . . . . .15 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
New lla.mpton..... ... ... . .. .... . . .. ... . .. .. .20 . .. .. ... . .20.... .20 . .. .. 1.00 .... . . .. . ... . ... .. .... l.6J 
Newton......................... .... .. .03 ... .. . . .. .41 .. T . . .. .. .. .. .. .. .. .. . .. .. .28 .08... .. .. T .. .. .. .. . .. .05 .... 8'i 
North wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 .10 . . . . . . . . . . . 20 . . . . . 30 . . . . . . 60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 95 
Odebolt ..................................... T ............... 51, .15 ........................... 30 .................................. 95 
Ogden...... . ....................... 03 .. .. .. .01 ................. 75 .04 .. .. .. .. ....... 02 .. . . .16.... .. .. .. . .. .. .. .. .. .. . ......... l.01 
Oma.ha (Neb.)................... . .. . 02 .. . . T . . . . .. .. .. .. .. 07 -~ 01 . . . . .. . 07 T .. 'l' .Oi . 18 .02 .. .. .. . . . . .. . . .. .. .. .. .. .67 
Osage ............................. 10 ......... 08 .... .. .. .. .. .. . .32 T ......... 20 T .16 ......... 80 .05 ........ T .. .. .. . .... 05 .. 1.75 
Osceola........................... .. .. .. .. . T . .. . .. .. .. .. .. .. .35 .38 T ... .. .. .. .. .. . . .. . .. .. 35 .10 .... . .. . .. .. .. .. .. . . ........... L.18 
Oskaloosa ... .... .... .. .. . . .. . . . ... T .. .. .. . ........ 20 .... T ... . .. .. .. . .. ........... 40 05 . ... .. .. . .. .. .. .. .. .. .. .c12... .67 
Ottumwa. ............................ 10 ........................ T .. .. .. .. .. ......... T .4.0 .10.... .. .. .. .. .. .. .. . .... 05 ..... 65 
Ov1d .......................... .'. .. .. T .. .. .02.... .. .. .. .. . . .. .37 20 .. .. .. . . . .. . . .. . .. . .. . T .4.6 .20 .. .. .. .. .. .. . .. . . .. . . ... .. .... 1.25 
Plover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . . . . . . . . .10 . 20 . . . . . . . . T . . . . T . . . . . . . 30 T . . . . . . . . . . . . . . . . . . . . . . . T . . . . . GO 
Portsmouth.................... . . .. . .. . . T .. .. .. .. . . .. . . T .45 .06 .. . . .. .. T T .. .. .. . T .40 .. .. .. . . . . . . .. .. .. .. .. .. . .. . .. . . .91 
Prim

6
bar.. .... . .. .. . ... . .. .. .. .. .. .02 . .. T . . .. .. .. .. .. .. . .. .15 .05 .. .. .. . T .... T .. .. 10 .. . .. .. .. .. .. .. ... . ... . . .. . ... . .32 

Red ak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . . . , . . . . . . . 24 1.10 . . . . . . . . . . T 'I' . . . T . . . . .15 T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 49 
Rockwell Oity....... .. ... .. . . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . . . . .87 .07 .. .. .. .. .. . . .10 . .. . . .. . .. .. .. .. .. .. .. . .. . . . . .54 
Ruthven................... . .. .. T .. .. .. T ............... . 10 .30 ..... 05 .... T T ......... 80 .10 ....... ......................... . 85 
Sa.c01ty ......................... 02 .... .... .. ................... 50 .20 .... .... .... .10 ..... 30 ........... . .......... . , .......... 1.12 
~\bley............................ .. .. . . .. . . .. T .. .. . . .. . . . .. .. .. .52 ... . . . . . .. .. T T T .. . . .05 . . .. .. . . .. .. . .. . .. . . . . .. .• ll7 
idney. .... .... .. ..... .... . .. . .01 .... T .............. ... 34 .85 .40 ......... 88.. .. .. .. .. .... .35 .05 ..................... .... ... . -~ 2 aH 

Sigourney ........................ ~.. T .. . .03 . . . .. . . . . . . . .. T .33 T .. . . .. .. T . .. . . .. . .. .. 70 .. .. .. .. . . .. . . .. . .. . . .. . .. .. T LOii 
~loux Oity...... .. .. .. .. .. . ....... .02 ... T .. .. .. .. .. .... .. . .25 T .. .. .. . T T T .. .. . .. .10 T ....................... · .. · ·• .. ·"' 

8
pencer .............. .. ......... T .01 ... T .............. .... 85 .27 ........ TT ........ 04 ....... ....... ........... ....... T .tn 
tuart .. . .. .. .. .. . . .. . . . . . . . . .. . .. . .. .. .. .. .10 .. . . .. . . . .. . T T . . .. .. .. .. .. . .. . .. .. . .. . .. . .. . .80 . . .. . .. . .. . .. .. . . .. . .. . .. .. .. . .. . AO 

Tara......... . . ... ... .. .. .. ..... .. .. .. .. .. .. .50 .. •. .. .. ........... 20 .20 .... ... .. .............. 40 ................................... 1.30 
Toledo............................ .... . ... . .. .10 .................... 15 ... .. ....... 10 . . .. ... .42.... . .. .. .. ..... .. ........... 05 8~ 
~hurma.n ............................. 0-i .... T ................. 30 .70 .03 ......... 08 T . ... .17 .03 T T .. .. . .. . .. .. .. .. .. .. . . .. ..... l 3.5 
Villisca.··· ... ·· ................. .... T .... T ......... ...... . 1.59 .01 .01 ......... 08 .. .. . . . . . .. .. .28 .............................. 1.92 
Winton........................... .10 T .. . 30 .. .. . . .. . .. . .. .. . .. . .20 .. .. .. . . . .. . .20 . .. . .. . . . . .. .. .80 .. .. . .. . .05 . . .. .. .. .. T .. . 1.65 
w!!t\ngton................. .. . .02 .. .. . . .. .. .. .08 .. .. .. . . .. . . . . . . ·!ll .. .. . . .. . .. T T .. . . .. .. . 70 .. . . .............. .. .. 1... • • .. 04 1. 10 
W a · · · · · · · · · · · · · · · · · · · · · · · · . · · . . . . . . . . . . . . . . . . . . . . . . . . . . ,o . . . . . . . . . . . . T T T , . . . . . . . . 15 . . . . . . . . . . . . . . . . . . . . . '35 
Wa.terloo ........... ,. ................ T ..... 13 .13.... .. .. .. . .... 27 .0.2 ......... 11 .... .... ... i ..... 35 .18 T .................... T 'r 119 
Waberly ....................... ..... 05 ..... 13 .02 ................ 24 .07 ......... 15 .... . 05, . .. ..... 04 .10 T .... T .. .. .. .. .. . .05 .031 ao 
we s~r Oity ....................... ....... 'l' T .. .. .. .. .. . . .. .. 60 .08 ........ T ..... , . .. . .. .. -~ .08 ........ T ... .. .. .. . T .... 1 04 
West Bend ....................... 10 ... , .... T .................... 60 ............ T ., .. . .. .. .. . .80 .... T .. .. .. .. T 1.40 wt~t re-~"-.................... .. .. T .. .. T .. . . . . .. .. . . .. . . T .52 . .. .. . T T I T .. .. .46 .,9 T . .. . . .. . T .. .. .. . . . . .. T 1.47 
Wtl ttenj ...... . .... .......................... T ............... T .... T ........ T .... T .. .. ..... 20 ..... 20 .... .... .. ...... T ..... 40 
Wi ton unction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 . . . . T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 . . . . . . . T T ... · I · . . . . . . . . .. t . 31 

nterset .......... ......................... T T ................. 98 .20.. .. .. . .. T .. .. ! ... . 04 ..................................... l 17 

• 
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.. . . 

25 18 9 
. . 
JO 

. . . . . . . . . ... 
24 16 10 18 18 :H 18.9 
28 21 28 31 38 39 29.6 
14 R 4 VI 18 18 12.5 
211 2-1 25 32 ::15 a~ a.2. 5 
17 12 5 t::l l:J 20 14 4 
30 2:J 25 :J2 :w 40 31.2 
15 12 IJ 18 !?O ~ ll.1 
311 30 3! 48146 4:j ."ii.4 
22 17 fl 22 Hi 22 ltl.1 
;j3 3~ ai 42 4:J · 4o I :1a. 7 
1q 13 5 JU 17 21 14 l 
37 30 :n a.~ :ii! 12 3.5 s 
•U 18 11 14 18 Z'Z 17. 5 
ao 21 213 ;-12 40 -t2 f a2.6 
ta 10 -1 10 Hi 20 11.l 
a;; 20 26 at 37 ai a:;.2 

Alta .. J J\lax. . . .. .• 22 0 30 34 2.3 as 37 39 :10 3 ...... I l\li -2 -11 -4 22 3 18 24 25 26 1 n ........... 
12 ta 24 37 32 36 41 42 39 4 

0 28 38 30 42 25 36 20 17 26 22 
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5 Vi 22 25 23 20 15 21 7 2) 20 
20 31 
14 :& Ames .... I Max . . . . .... 14 2 32 37 27 37 ,o 43 33 4 .. · i l\lln ............ -10 -9 -4 ll !l 15 2.3 23 28 2 

Atlantic ... { Max .... · ..... · 18 5 38 37 30 40 45 18 36 8 
Miu .......... 8 -5 1 25 11 20 27 22 24 2 

28 9 

1 30 41 35 41 28 37 :r ,,,, ., .. 21 ,) ..-~ NI 
8 21 13 27 2.5 21 15 15 1 11 l4 
2 28 40 31 46 29 45 30 21 36 211 :-.o ll 27 23 2! 24 18 6 (IJ 17 

u :m 
7 7 

30 39 
!J 8 Audubon. J Max ........... 33 88 2d 83 42 48 34 3 

· I Min ............ 10 9 .4 15 15 19 25 2[ 21 1 
2 34 37 35 47 3;,J 40 35 19 28 2J 
9 21 9 2J 22 20 20 1 ·1 t 1.5 15 

27 37 
7 1 Belknap {Max ............ 19 0 .. · Ml n ...•.....•.. -6 4 

Belle Pl'ne. {Max ........... · HJ 0 
Mio .......... -16 -10 

Bonaparte . ~ I\! ax .... · ........ 1:3 18 
Min. . ..... -11 -8 

Bul'lington. j Max ................ 14 11 
" -3 l\lln ........... -, 

Carroll...... Mi\x · .... ·" · · 20 12 
l\lio ............ -9 -10 

Oedarli''alls. {Max"· ........ · 11 14 
·ll -0 '.\Iln . .. ...... 

Cedar Rap .. J l\lax ...... · .. · · 13 18 
I Min. . . ... .. -12 -6 

b 1 J Max ........... 111 10 0 a.r ton .... 1 Min ........... .5 -4 
Uha.rlosOy.{lllax ......... 12 14 

Min ............ -14 10 
Olal'luda ... J Max.·· .... · .... 26 20 

I :\I lo .......... -6 -3 
Clinton ..... { Max ...... ... ll 12 

111111 ........ .... -7 -7 
OollegeSps. J tllax ............. 23 26 

I Min . .......... -4 -4 
Oornlng. I Max. • ♦ ••• . ... 17 22 .. rii· -7 -4 I 10 , .......... 

O'cll Bl uft's. J Max· · · .. ; .. · 27 2U 
I :\lln ............ 7 - 1 

Cresco ...... J l\lax .. · .. · .... · 12 -2 
I Min .. ,.. .. ... 15 -11 

Davenport. J Max. · ·• ·· · .. 10 J3 
t Min. .. ...... -6 -3 

Decorah ..... J Max· · .... · · · 15 -2 
I l\lln ............ ·12 -10 

Denison J Max ....... . . . . 
... I 1\lln ..... ... 7 -6 
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I M In ........... -7 --7 
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27 
5 

7 
42 
11! 
43 
21 
31 
9 

213 
!.O 
29 
16 
27 
5 

32 
2 

2-! 
7 

2,3 
-3 
38 
13 
60 
28 
45 
20 
3,5 
14 
31 
LO 
43 
21 

18 fj 2:l 16 13 1 14 10 3 7 ,, 1 I 20 1 12 · 0 
2'.\ 34 o7 :B :Jl 35 i( 36 3.3. 4 
10 12 25 JR 13 !?:J 21 26 l !J 2 
-~2 ao 32 :m ~i 2R 31 ~ 29.~ 

15 26 :-n 
23 0 ,,. .a 
31 :w 2,) 
11 -t 12 
41 26 :ii 
15 10 24 
!ti :n aa a, 2d 28 
46 21 a2 
20 JO I 20 
44 2J 31 
19 17 21 
2d .. .. 
12 16 1IJ 
31 19 2.J 
6 ·3 17 

5U :n :.H 
30 19 !?-! 
3i 25 24 
12 -1 12 

12 8 12 
41 29 ;}1 
1:J 8 22 
3i 24 :JI 
17 4 21 
36 20 2.; 
12 2 l 11 45 30 29 
23 12 26 
3'3 2.5 I 27 17 2 16 
4J 30 29 
20 .j. 23 
31 H 26 

7 -8 11 
42 26 27 
15 1 20 
23 27 2:J 
10 -6 9 
36 16 2'! 
13 0 13 
48 34 ao 
17 9 20 
40 25 30 
ta 3 20 
40 23 30 
18 6 .20 
21 2a 26 
10 0 20 

25 
19 
2-i 
l! 
2R 
10 
,H 
21 
2.5 
17 
27 
16 
.. 

7 -1 12 7 I U 19 2,j I 11.5 
32 •H t2 37 :n 47 52 4:; aei 8 
12 H 28 2:i 17 ~ 25 26 21 0 
29 ::J6 28 21 2! 31 35 · 117 ! a4.0 
19 J I 12 9 0 8 l5 26 16.8 
31 .JO 4J a; 36 45 ;;o 41 37.8 

11 12 2;; 20 l ! 25 22 22 18.4 
34 41 41 36 34 4i 51 4-1 · 38. 1 
11 10 25 11:1 13 25 21 251 18. 7 
.. .. .. 40 37 50 .51 48 3i; 9 

15 
28 30 20 15 21 :B 34 3tJ :?8 2 i~ I 

:u; i 

10 I 111 12G 120 11' 12-'> 25 22 I 19.8 

11 4 10 J -1 9 18 I 9 I 11 .3 
26 2n 28 20 21 2n a1 a1 ai.2 

22 
23 
13 

1 
24 
18 
Z.i 
J~ 
2i 
J:i .,~ .,, 
21 
21 
1a 
26 
19 
21 
11 
"" .,, 
16 
22 
10 
2-j 
16 
26 
18 
25 
15 
23 
15 
') . ~, 
H 

• JO I:! 20 lU R 14 16 2• 19.9 
28 31 2.'; 15 3! 33 3tJ 37 29.5 

''. -: :: i: i; i ~ : :: :; I '::: 
28 / 40 I au / \!o I ao 3ii 4J 40 36. o 
1l 10 2-i 17 111 22 ;J:j 2'i 17.5 
2
~ ,~ ~I f~ :JI~ ~~ t.~ t: n.~ 

zs a1 

1

1 29 12! 122 31 32 34 so.a • 

. 
11 l 12 7 1 14 21 21 10 6 

30 ao 21 rn 2., 2i a3 ' 31 at.6 
l!l !l 15 10 6 II 17 19 16.6 
32 34 2-5 , 84 24 2S 32 40 3:.?.3 
12 5 1-l JS 5 2 13 20 12 4 

1 

' 

7 o 14 8 o 8 I 11 21 12. 6 
30 43 34 21 271 a:? 35 4U 32. 2 
2 .. I !) I 3 o 9 15 13 8. 1 

30 ::JI 27 li 24 ~ 36 34 31.2 
lti -1 15 i O I 9 10 lk 11.7 
2-1 a2 2 rn 2a 341 ~11 a:1 211. s 

. s 7 u I a 1 10 1; 22 9.3 
30 a8 / 31 :?6 31 as 36 .n :-n.o 
a 5 15 10 5 H 181 l i 1:.l. l • 

• 

31 41 4i as 37 5o 1ti i; 40 2 
ll 15 2a 21 I! et! 24 ; , 20. 1 

2d 41 I 3; 130 3:i 41 l 'i H 31J.8 
• 
8 I) :!'! 15 j 21 18

1 

: I 1 15,8 
21 31 ao a_1 21 as ~-J J ! u:i. t 
o o 1s rn I r, 13 ~ .• , t & 5 

2!l a2 '.!!• JI! ~ 3:-J :H .1., 20.7 
7 7 11 II 3 15 , 21 !I 12.6 

37 21 ao .,. 
-:> 2 6 

18 3 21 I 15 
41 24 29 29 I 22 2 I .,~ 1 :JO :!:, 15 ;::i az :12 :i 1 28 4 . 22 13 !I 8 -2 

89 37 .14 35 46 41 

:r , .,., 
18 15 

25 29 23 2 

I 5 20 II 7 2) I 16 ;:! 15.7 

9 7 ·~ 7 3 13 22 ~i 12.2 
16 26 ,2j 23 23 17 6 21 17 38 36 :33 111 28 :ti -~ .. .. 
0 26 :Jd :H a:; 2, 

42 
81 

2'Z rn 10 u 30 3l 36 39 38 21 il9 
-a 18 
25 .2U 

1.5 
2.5 

1 

; a11 / a; :n :3.1 40 4~ n :i5. 3 
8 12 :!J 18 11 24 20 21 16.9 

4 0, lil 3 2 11 1B 2:-J 11.8 
37 31 2\1 llj 24 31 32 31 29.5 

46 
22 

.., 2~ 16 23 25 17 9 20 ~ 2l 17 1 32 4:1 :JS 4'> 30 43 43 2.5 30 2.5 " 2~ 18 
40 51 

iH 24 22 20 10 6 23 17 46 37 40 4i; 38 as 47 :n •>" 

... ; 37 3; az ao a.·, 45 10 at,i 
9 I! 22 llJ 9 ' 2:! lO ~ J6.9 ., 2, 20 :30 3i I 

(owa Falls .. { Max· .... · · .. H 3 2/l 35 26 36 43 40 36 40 Min .......... -18 
al .,, 25 23 29 2i> 21 2d 2.> ll 26 20 1 :ti 36 i.W 

2 7 ta 8 2 10 Hi l l~ 12.o 

_:; 30 :?11 21 :?:? :-ia ;n .;6 I 34 . 
3 l 3 l!J I U ' 10 1:3 ~:! 15 11 -6 8 6 12 2.l 20 20 

Keokuk. J Max ............ 16 14 32 -!6 29 43 46 59 48 ... I Min ............. ·4 -3 -3 2,5 20 19 36 41 40 
Keosauqua. {Max··· .......... 17 19 80 32 3[ 39 42 62 4Z Min ......... -5 3 -.5 11 18 12 31 32 35 
Lamoni. { Max ............ 1{> 2-5 81 all 32 38 15 :1.5 40 ... l\lln ........... -7 -5 -5 17 10 14 31 28 33 
Lansing ..... ,1 Max· ·· .. ·· · · 17 13 2\ 3.5 37 38 44 " 40 1 M1n ...... . ..... -9 -3 -3 7 17 JO 18 22 l½ Lau·a.bee ... {Max·· .. · .... · ... 27 14 26 28 27 f! 47 41 34 M.ln ............ 11 -12 0 10 2 28 19 24 
Le Mars J Max ....... : .... 27 26 33 35 27 ,o 38 40 35 ••• I .Min ........•. . .. ~s -8 0 23 5 25 20 18 25 

• Veblen. 

20 
61 
H 
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35 
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4.3 
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l!'\ 
27 
17 
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IOWA WEATHER AND CROP SERVICE. 18 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR FEBRUARY, 1898-CONTINUED. 

STATIONS. 
l 2 3 4 5 6 7 8 9 10 11 I 12 13 

DA.TE. l 

14 15 16 11 I 18 19 20 21 22 23124 25 26 27 28 

Cll 
A 
a$ 
~ 

~ 
- - - - -

---
L 

t 

L 

R• 1 Max ........... 
0 ' n. ··· · · · Min •••••••• ♦ • ♦ •• 

LlnnGroYe Max· · · · · · · · · · · Min . . . . . . . . . ... 
o ox { Max .......... 

n · · ·.... :trlin ••••••••• ♦ •• 
Maquoketa..~ M~x · .... · · ...... Min ............. 
M!4rsha.ll t'n i Max· · · · · · · · · · · .. Mln ............. 

ason Oity. J 'ttia.x · · · · · · · · · · · · · M 

M ooar ..... 

Monticello. 

Min ............ 
Max ............. 
1\lin ....... 
Max ............ 
Min ............ 

Mt. Ayr . i Max .. ........... 
· Min .... ........ 

- -
25 36 
-6 -5 
14 0 

-12 -5 .. I .. . . . . 
5 0 

-10 -3 
13 14 

-10 -10 
16 16 
13 -15 
14 0 
-6 -4 
13 6 

-13 -4 
17 21 
-2 -5 
14 17 

- -- -
39 40 35 
5 12 9 

24 38 23 
-6 10 14 
.. .. 
. . . . . . 
22 3a 34 
-5 18 
31 36 29 
4 16 10 

26 35 29 
-3 12 4 
31 44 31 
5 20 20 

24 39 30 
-5 9 10 
32 37 32 
-7 21 10 
29 36 28 

- - - - - - --
44 46 49 32 30 36 41 
23 25 28 26 21 'Ml 18 
37 43 44 41 47 30 34 
9 25 30 30 34 24 21, 
.. .. .. .. 38 33 41 

25 21 17 . . 
36 42 45 41 49 45 85 
4 9 30 32 36 20 18 

39 40 4.5 36 44 37 41 
15 23 22 30. 33 22 12 
36 37 41 39 37 29 36 
14 19 20 26 26 22 8 
41 48 59 44 60 34 46 
20 20 40 35 42 28 20 
38 43 44 45 46 3.5 34 
6 19 22 20 35 23 25 

39 45 42 38 44 33 43 
15 ao 26 32 26 21 17 
38 42 41 38 45 31 39 
13 22 27 31 30 23 16 

- - -- -- - -- - -
46 50 39 45 25 22 21 27 
22 24 26 26 17 8 4 10 
35 42 81 29 43 30 29 25 
26 24 17 12 20 9 2- 20 ,) 

36 44 40 46 40 25 28 24 
32 22 24 25 19 6 20 15 
44 38 40 35 45 37 33 ao 
21 22 19 11 25 5 24 19 
37 46 37 35 as 24 2~ 24 
25 25 20 14 18 a 22 17 
.. 39 24 25 28 29 27 24 
.. 22 ll 5 12 6 8 1 
40 4~ 34 46 53 30 3.5 25 
29 23 25 21 33 16 28 16 
40 40 32 2! 45 42 30 29 
26 2,5 18 12 2fl 23 20 20 
37 47 42 49 44 26 27 25 
30 20 24 24 20 7 21 15 
37 4d 3.5 38 40 25 30 25 
26 26 21 17 17 4 22 17 

- - -- --
24 43 37 33 
5 10 20 24 

27 32 27 18 
17 7 17 10 
29 I 38 30 3( 
7 10 26 17 

28 37 23 22 
18 9 12 15 
28 35 29 24 
9 6 17 12 

26 30 29 20 
12 4 10 4 
24 3fi 38 32 
18 14 19 20 
30 31 27 20 
12 2 2 2 
~9 40 40 31 
8 13 25 18 

27 34 32 26 
9 10 19 14 

27 47 
15 20 
22 32 
9 9 

34 43 
'11 26 
2& 35 
3 5 

27 34 
5 19 

21 35 
0 12 

28 37 
12 18 
33 36 
9 12 

36 44 
12 26 
28 33 
8 21 

a7 

46 45 
20 20 
35 37 
15 20 
4:8 43 
21 2! 
3l 39 
11 21 
3"' ,) 37 
2l 28 
36 38 
24 22 
44 32 
20 26 
36 .. 
18 .. 
50 44 
2l 24 
38 36 
21 26 
35 40 

3 7.0 
5 8 
1.0 
5 5 
7.0 
9 3 
3.4 
3 9 
4 .4 
5 2 
9.8 
l.1 
6.8 

1 
3 
] 
3 
1 
3. 
1' 
3 
1, 
2 
1 
3 

3 
l 
a 
1 
3 
1 
3 Newton ..... { Ma.x. · .. · .. · · · · · · l\.lln ............ -9 -10 -6 19 1.:. 

N.Hampton{ Max.· .......... . 11 12 30 32 35 35 42 54 40 43 41 42 39 35 
33 22 22 24 23 

86 3~ 3.5 28 26 31 44 45 
15 9 16 0 21 18 9 20 

29 22 35 
13 7 3 I 13 20 21 1 

2 

20 6 
3.1 
3 6 
7 0 
7.6 
3 1 
5 9 
4 5 
4 3 
9.1 
0 6 
3.4 
~.8 
2.5 
3.1 
8.5 
1 3 
1.5 
7.1 
~ 3 

tl,lt n ............. -9 -8 -8 12 11 13 23 26 32 

Northwood. J l\lax ............ 14 14 27 35 25 37 39 42 37 39 35 37 33 
t Min . . . . . . . . . .. -10 -13 -3 11 6 15 20 22 25 26 21 8 24 

Odebolt .... { rilax .. · · · · · .... · · 20 22 35 36 38 39 4.0 41 34 30 28 41 36 
Mln ............ -8 -9 0 23 0 20 25 20 23 20 17 8 26 

Ogden 1 Max ............. 16 15 31 36 28 37 40 44 40 36 34 39 35 

· ·· · Min · -13 -11 -7 18 4 15 24 23 26 25 20 8 28 ............. 
Oma.ha.Neb { M!l,x .... · .... · .. · 27 24 43 41 31 43 44 50 38 28 34 46 41 

~hn ........ ... . 8 -2 11 23 15 26 33 30 28 19 23 26 30 

Os ·eol·i. i Max.· .. · .. ···· .. 15 3 30 36 27 39 43 3g 36 47 34 42 39 
t.: ' ..... M. -5 -7 -6 24 10 16 31 27 29 28 22 17 29 

1n . . . . . . . . .... 
Oskaloosa. .. { M!i-X· · .. · .. · .... 18 13 29 39 28 43 48 47 39 51 31 42 40 

flhn ........... -14 -8 -7 19 11 12 29 25 28 31 23 15 26 

Ottumwa . . · 1 Max· · · · · · · · · · · · 
17 6 30 40 27 39 44 50 43 55 33 44 89 

Min ............ -7 -2 -3 18 3 8 16 21 28 27 24 19 25 

Ovid Max ............ 14 4 31 37 31 38 42 50 38 51 32 44 40 
........ M·n -9 -7 -8 20 10 13 · 32 29 i.!l 29 22 13 23 

1 ...... ......• 

Plover ...... { Max· · .. · · .. · · .. 24 5 29 36 22 37 as 40 35 84 33 34 32 
Min ............ -10 -13 -3 15 5 25 24 20 23 22 20 5 22 

Port.smouthl Max.· ...... ··· .. . . . . . . .. .. .. . . . . .. . . . . 
I l\.Hn ............. -11 -6 -3 20 1 20 21 22 26 15 15 7 23 

Primghar .. J Ma.x .. ··· .. · · · ... 21 21 30 i:12 26 36 38 41 88 26 27 38 37 
I Min ............. -4 -11 -3 22 3 19 21 21 25 16 17 14 28 

l~edOa.k .... i Max ..... · .. · ... · 35 26 35 41 34 41 44 47 40 36 38 42 38 
Min ............ -7 -3 0 26 11 20 30 26 28 25 20 17 30 

Rol"kWE>l 1 o. J :\lax······· .. ···· 19 4 29 39 26 39 40 44 3!1. 82 81 36 42 
I }lin ............ - ll -11 -5 18 1 18 22 19 2'Z 20 17 8 24 

Rut,hven ... J Max. · .. · · · · · · · 20 21 27 32 28 35 36 39 41 39 29 35 39 
J Min ............ -1 -13 -1 15 2 18 22 20 25 16 12 7 21 

Sn.c Oity.... M~x. · .. · ..... · · · 20 2 30 28 25 38 41 40 38 28 33 36 33 
I i\I m ............. -6 -10 -4 2 5 25 32 30 29 18 12 15 25 

Sibley . .... J Max ............. 20 21 34 31 28 39 45 46 36 26 28 42 35 
t Min ..........•. -6 -12 -2 20 3 20 24 20 23 14 16 5 22 

Sidney ..... J Max .. · .. ·· .... · · 23 8 38 41 32 41 !3 46 36 82 35 45 35 

J Mln ............ 0 -4 2 28 15 32 22 30 32 29 22 ao 34 

Sigourney.. 'ttlax .. · · .. · .... · 24 14 27 40 24 41 46 48 41 52 48 40 40 
Min ............. -10 -8 -7 9 11 10 27 29 33 34 28 15 28 

Sioux City .. Ma.x. . ......... 30 18 38 88 31 43 40 43 34 25 28 44 37 
Min ............ 1 -5 -7 12 10 9 28 22 22 18 16 12 16 

Spencer .. , .. Max ............. 20 19 31 33 27 38 38 41 3.'1 30 29 39 32 
Min ............. -7 -13 -1 16 3 17 21 19 17 15 20 3 14 

Stuart ....... i\lax. ·· .. ·· · · ·· .. 16 20 30 33 30 38 42 43 42 33 32 41 46 

J Min ........... 4 -11 -4 19 10 18 27 27 27 26 21 17 24 

Tara........ rilax ............. 20 24 38 41 34 40 43 48 40 36 34 39 40 

{ Min ............. -5 -10 -7 15 3 15 21 19 18 20 18 5 23 

Toledo...... rt-lax ... ······ .... 14 1 16 38 24 39 42 41 37 44 30 36 37 
Min . . . . . . . ... . -12 -8 -4 14 10 li:I 22 25 30 33 24 14 20 

Thurma.n ... J M?,-X · · · .. · · .. · · · 22 16 35 40 30 40 42 46 36 30 34 45 38 
! Min ............. -6 -1 3 26 13 24 30 26 27 18 21 17 28 

VilliSC!J. ..... . Max ............ 22 7 36 40 32 42 46 48 36 35 34 44 36 
:t.lin ............. -10 -4 -1 23 12 19 27 23 27 26 22 18 30 

Washlngt'n · 
Max . ............ 15 3 29 40 27 40 43 50 41 51 32 40 44 

Min ............ -12 -9 -u 16 11 8 28 33 32 32 22 20 25 

Waterloo ... Max ....... 12 3 27 35 25 35 39 41 36 42· 31 37 36 
Min ........ : : : : . -10 -10 -8 8 9 13 19 28 3L 32 22 13 24 

Waverly ..... Max ............. 12 14 27 34 30 35 42 43 87 42 40 ii 35 
Min ............ -11 -9 -4 17 10 10 28 23 32 33 2a 26 

Webster Oy 
Max ............ 18 10 28 38 26 46 43 40 38 38 36 38 35 
Mio ............ -12 -10 -4 14 7 16 24 23 26 24 21 7 25 

W. Branch .. Max ............ 11 12 24 37 36 86 40 42 40 48 42 44 40 
Min . ... ........ . -10 -5 -9 4 14 0 22 ao 28 26 28 26 24 

Wilton Jc .. {:t.1ax ........... 12 12 23 40 33 38 44 47 43 50 47 83 41 
Min ............. -12 -4 -8 12 17 7 27 34 32 35 26 26 26 

Winterset .. {Max .. •• ... •• .... 20 10 1 aa 33 80 41 44 49 35 42 32 44 38 
Min . . . . . . . . . . . . . -9 -8 -4 28 9 15 29 25 28 28 20 15 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . .. .. .. .. .. . . .. 
• • • • • • • • • • ♦ ••••••••••••••••••• • ••• .. .. . . .. .. .. . . . . . . . . .. . . .. 
•••• ♦ •••• ♦ •••••••••••••••••••••••• .. . . . . . . . . .. .. . . . . . . . . . . .. 
•••••••••••••••••••••••••••••• ♦ ••• . . . . .. .. . . .. .. .. . . . . .. . . .. 
• • • • • • • • • • • • • • • • • • • • • ♦ ••• . ....... .. .. .. . . . . . . .. .. .. .. . . .. 
. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. .. . . .. . . . . 
.................................. . . . . .. .. .. .. . . . . . . .. I .. .. . . 
..... . ....... . . . . . . ... . . . . . . . . . . . . . . . . . . .. . . . . 

t Mt. Vernon. 

34 24 26 29 21 24. 20 20 
22 7 2 4 ·6 1.5 12 8 
39 84 39 36 17 26 23 28 
25 20 15 16 1 15 15 4 
42 35 37 32 20 28 25 25 
21 18 15 16 0 20 15 16-
52 35 48 47 21 29 27 32 
30 27 28 16 9 20 l>l 12 
45 33 46 42 26 31 25 21 
24 23 22 19 6 22 17 7 
47 36 45 46 25 31 2a 24 
24 21 20 20 6 2l 17 11 
47 34 44 42 33 32 24 23 
25 22 21 24 9 15 15 15 
45 32 46 43 32 33 23 28 
22 23 22 17 7 21 17 6 
44 22 31 22 20 24 20 21 
19 12 8 22 -4 20 14 5 
. . . . . . .. . . .. 
21 20 20 13 4 16 .. 15 
40 32 35 36 16 27 23 32 
23 16 13 8 -3 13 13 4 
46 43 48 45 25 82 28 3t 
23 26 27 19 9 21 18 9 
44 30 31 32 18 28 21 22 
20 11 11 10 -3 11 7 3 
37 39 27 33 19 2¼ 26 24 
23 14 5 ll 10 11 13 3 
42 82 37 32 20 26 21 26 
22 28 24 18 -1 11 15 3 
39 30 35 34 14 26 . . 36 
22 13 4 7 -5 12 .. 0 
49 32 50 23 24 29 2.5 29 
27 30 28 21 ll 21 1~ 11 
46 40 41 45 31 34 27 26 
25 21 19 23 7 25 19 12 
47 29 43 19 21 28 28 31 
27 26 19 18 2 2 18 ti 
42 30 ao 32 26 30 31 36 
20 14 6 9 -4 1i 6 -1 
44 41 38 39 2'2 29 20 26 
22 22 9 18 3 18 10 7 
43 43 41 !2 19 28 30 34 
21 18 12 10 -2 18 5 5 
42 30 3l 40 24 30 26 30 
2ij 20 14 20 3 23 lf> 8 
50 38 54 51 23 26 28 30 
23 28 28 15 12 2Z 18 11 
47 34 49 32 2,5 30 27 31 
24 2.5 28 18 8 20 16 7 
44 31 39 48 33 30 26 26 
24 20 17 18 8 23 15 15 
42 29 29 39 33 32 26 29 
2! 15 10 10 -1 22 18 8 
42 29 27 37 23 26 25 28 
24 17 9 16 1 21 18 8 
42 34 35 33 22 28 2:l 23 
28 19 14 13 0 20 15 7 
41 40 . . 40 3L 20 28 26 
24 28 15 11 10 21 12 
40 37 31 47 41 32 27 29 
25 23 16 29 13 26 23 18 
44 34 44 25 31 I 26 27140 
22 25 20 4 20 15 7 8 
.. .. .. .. .. . . .. .. 
.. .. .. .. .. . . .. .. 
.. .. .. . . . . . . . . . . 
.. .. . . . . .. .. .. .. 
.. .. . . . . . . . . . . . . 
. . .. . . .. .. .. .. .. 
. . . . .. .. . . .. . . .. 
. . . . .. .. . . .. .. . . 

• 

3L 28 16 21 
7 10 4 1 

39 33 31 31 
5 12 10 4 

35 33 28 24 
5 15 10 1 

44 42 35 34 
20 27 21 18 
37. 37 32 iU 
10 25 17 10 
35 85 27 31 
3 21 15 7 

34 36 33 27 
10 12 15 10 
39 37 3,l 35 
8 22 17 9 

28 24 18 28 
5 13 7 3 

. . . . .. . . 
7 19 12 6 

;-15 35 26 29 
12 9 4 5 
40 41 38 36 
12 26 19 11 
34 27 28 25 
6 13 7 1 

32 3& 2X 23 
7 1., 5 4 

30 28 20 28 
21 16 12 9 
37 38 23 29 
8 11 4 2 

41 45 36 35 
16 19 24 18 
33 33 28 27 
5 12 14 5 

39 34 29 30 
6 16 14 10 

33 22 25 27 
12 ti 12 3 
38 38 32 31 
10 18 12 9 
40 38 32 35 
1 12 0 0 

31 3l 23 28 
5 16 12 4 

43 ,H 85 34 
12 27 23 14 
41 41 35 38 
9 25 18 12 

34 33 26 25 
6 18 12 3 

34 30 23 24 
5 15 9 2 

31 28 17 2-, 
3 15 9 2 

32 31 24 23 
4 15 10 5 

30 28 26 2'2 
4 12 ll 4 

aa 28 27 22 
5 16 11 1 

30 29 32 40 
22 15 8 21 
.. . . .. . . 
. . . . . . . . 
-~ .. . . .. 
. . . . .. .. 
. . .. .. .. 
. . .. . . . . . . I .. .. I .. . . . . . . . . 

3! 32 
16 20 
38 i.!8 
14 16 
37 41 
17 19 
49 49 
28 28 
37 -!7 
20 19 
37 42 
18 15 
33 40 
17 l!l 
37 47 
22 19 
34 36 
13 19 

.. 
19 16 
311 35 
15 20 
46 49 
2i3 20 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 

President-JOHN CowNIE, South Amana, Iowa Co. 
Vice-President-W. F. HARRIMAN, Hampton, Frank

lin Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, -

J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Oo. 

- Osage, Mitchell Co. 
Secretary-P. L . FOWLER, Des Moines, Pvlk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk 0o. J. P. MANATREY, -

J. Vv. WADSWORTH, 
R. J. JOHNSTON, -

GEO. w. FRANKLIN, 
L. H. PICKARD, 

Bloomfield, Davis Co. 
- Fairfield, J e:fferson Go. 

- Algona, Kossut.h Co. 
- Humboldt~ Humboldt Co 

EXECUTIVE COMMITTEE. AtlarrlfC, Cass Co. 
· Barlau, Shelby Co. 

JOHN COWNIE. w. F. HARRIMAN. P. L . FOWLER. C. E. CAMERON, Alta. Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 

Iowa. Olty ................... . .. Prof. A. A. Veblen. r 
Iowa 01ty ............ .. . . ... . ... Mrs. 0. M. Hobby. 
Iowa. Falls ......................... . J. B. Parmelee. I &porttng for tM Wuklt1 BuUettn 
Keokuk .... . ........ .. ..... . • Fred. Z. Gosewtsoh . · 
Keosauqua ............ . ... . ~rot. J. H. Landes Agency .... . ...... ......... . ....... J. H. Van Zant. 
Knoxville..... . . .. .. . . .,asey and Rell,ver Albia W 
Lamont ......... . ................. T. J. Fitzpatrick. · · · · · · · · · · · · · · · · · · •· •· • •· • • .. .. m. Mercer, 
Le Olalre ......................... River Observer. Alta ...... •· . . .... ...... .. .. . . Jonas Cushman. 
Lansing . .............. . . .. .. .. . . . G H. Markley . . Ames ........... . . .. ... .. .............. s B Mills 

- -
WEATHER-CROP OBS.li:RVERS 

Larch wood . . . . . . . . . . . . . . . . . . . . ..... E. W. Stokes . 1 A tti G , . . 
Adair ................................ F. L. Morrison . Larrabee .. . .................... ...... H. B. Strever. ca. · ······· · • · · · • • • • • •.. . . . . 'f?. Menden~ll. 
\.lt-On ............ . . . ............ Hon. N. W. Rowell. Lenox ... . ....... . . . ................. J L. Burley. ):twood ...... . .... .. ............. . .. , J. H. T11,nner. 

6. '>-ii!\ .• •••••.••••••••..•••••.•••••••.•••• Oa.l. Koontz. Le Ma.rs .............................. Dr. T. E. Oole. B~ttle Oreek... A .!,est Ait ... '8. .. .......................... 0. D. Pettibone. Linn Grove (Mt. Vernon P. 0.) Rev.J .W.Hubbard. , e · · · · .. · · .. ' · · · · · · .... ·L· 
0
·~ on. 

Alta ,~., .. •,····· .. · · ··· · ............. D. E. Hadden. Logan . ........................... Mrs. M. B. Stern. Bo,n ........... . ..... . . . . .. ........... ..dorrl■• 
Ama.na ....................... W. J. Mina.rd. Malvern .............. . . .. ............ R. F. Norton. Oen~rville ......... ............ ... Henry O.lley 
Ames . ." . .' .' .' .' .' · .'.' .' .. ::........ . ..... Oonra.d Schadt. l'l1aq uoketa .. .. . . . .. . . .. . . . . . . . Dr. A . .B. Bowen. Obar Pi> QJ'· ~ 'A Tm,. t 
Ames (6 miles s. e.) .... :::: .. ..... . . Exp. Station. Mason 01ty ............. ............... B. F. Gibbs. I . " - .. · .. · · .... · · · · · · • · 
Atlantic ...................... :·.·.· .... Isaac Young. Marshalltown .......................... 0. M On~•, .P-.ca.uton • .. • ...... •· .... •· .......... o. 0. Burr 
Audubon ........................ ... ::b:·~: }f0Jtii1,e. 111Millma.n ... . .... H • • • ~ J. ::inaul. Olarksville . . .. .. . . .. .. ..... . . . . . F. M. Russell. 
Belknaf: A w R· kl · MH)iftice1tu . .. · · · ·· · · · · · · ..... · · .. .. K. Mo.ttblessen. Oorrect1onv1lle ............. Hon. W. B oha~ma.n · · · · · · · · · · · · · · · · · · · • • • • • • • • • • • an n • ooa.r . . . F G Th , C i · · BellePalne ...................... . S.P.Vandike. MountVer~on........ .. ....... p. f.A a°1flfs. 

0
ornnf ............................ Jerome mitb. 

Bonaparte ......................... Hon. B. R. Vale. Mt. Ayr ........ · · · .. · · · · · · · rl. F •Bo n. orwtt .. . .............................. Wm Oxlev 
Britt .. .. .. .. .. .. . .. . .......... G. P. Elardwick. Mt. Plea~a.;i ................... D ... M . E ea.rd. Olermont ........................ Obas. La.rr11.bt:,. 
BurUngton ................ . Prof. H. a. Severn. Neola - ..................... Jr.H Gax 

1
. Witte. Oouncil Blutl's .. ..... . ... .... .... .. ..L. Prout\. 

08,rroll M Si · · · · .. · .. · • .. • • • • • • • ... •. . . a.r a.nd Jr Oreston M V •sbby • ... •........... .. . . .. . .. . . . . oses mon . New Hampton R H G i · · · .... · · · .. · .... · · .. · · ...... · · · · "' · 
Oedar Falls................. . ... Prof. A. o. Page. Newton.... .. · ............ ·· · .... · · A ur ey. Danville .. . . .. .. .. . ... .... Sherman Matthews. 
Cedar Rapids ......... Electric Light & Power Oo Northwood.. .. .. · · .. · · · ........ ·i • :r:,· •Th Lufkin. Emerso'tl.. .. . . .. . . . .. . . . . . .. . . . . lJ. H. NI ms. 
Oenterville ...................... . Gt!O. Goodlander. Udebolt ... .'.:·.:::·.:::·.:·.:·.:::·.::::. · · E ~~pson . Ely .. ............ . .. .. ... Hon. A. J. Fuhrmeister. 
Obariton ....................... Bon. s. H. Mallory. O!lden . a rner. Fulton . .. .......... . ........... Oa.rl S. Frank. 
Oha.rles Oity ..................... . H. 0. Andresen Olin . .................. ... H ..... N .. . h. E. Sayre Ford ......................... . ...... J. O. Richards. 
Cherokee ........................ Hon. L. w. Beal: Oma.ha. .. Net)... ..... . .. .. . . . on. at an Potter . Fort Dodge. . .. . . . .. .. . . .. . . . . . . R. w. Blaine. 
Clarinda. ......................... A. S. Van Sandt. Osceola . . .... . .. .. ............. •L. WA. Weich. Geneva ...... . .......... . ... Wm. H. Thompson. 
Olear Lake ............................. . Wm. Gray. Ovid .. : : : : : : : . : : : : ::: . .".".'.".".'.'.·::.'.'.'." ... ti. • Lewis. Grinnell•......... . . . . . . . . . . .......... . A. O. Price 
Clinton ............................ Luke Roberts. Osage....... . .... G ·n O. Miller . Guthrie Oenter ..................... W.W. Bailey. 
College Springs ..................... . A. M. Finley. Oskaloosa. · · .... · .... • .. •... . , 1att1ngill. Hesper .................... ...... G. E. Dillingham. 
Corning . ... . .................... . .Tohn w. Bixby. Ottumwa..:: ...... . ... . ........... ·n .. j .F OS. Boyd. Hodge .............. ... ................ James Piper. 
Council Blutl's ......... . ................ J. B. Rishel. Pella..... . .. .. · · · · · · · · .... • • r. . . Herrick. R umeston . .. ... .... . . .. .. Hon. S. H. Moore. 
ODresoo ........................... Gregory Marshall Plover .. ···· · · · ···· .... · · · ..... . .. T. W. Cox . Independence . ... .... ......... O.L. l'homas. 

avenport *Ge EB · p · · .. · .... · · · · .. .. • · · · • · · • • ....... J. S Smith Jetferson S M Tablor • • • · .. • • • • • .. • •............ o. . unt. ortsmouth J w . · · · · · · · · · · · · · · .. · .. · · · .. · · · · 
gelaware..... .. ...................... Wm. Ball Primghar .:·::: ........ •·····.. . i::,Dahlhelmer. Larrabee ...... .. .. . ............. H H. Oarna an. 

ecorab.... .. . . . ............... F. H. Baker Red Oak ....... . .... . ...... r-wis Ola rke. LaureIJ s ....... ... .. . .. . ...... Hon. M E. De Wolf. 
Denison.......... . . . . .......... Wm. A. McHenry . Reinbeck ............ . .. . .. "jj ...... Geo. W. Holt. LeMars . .. . . . ..... ... Hon · Henry Schrooten. 
Des Moines ............ . .. •Geo. M. Oba1>_pel, M. D. lt!dgeway·.'.'.'." ................ r. L.B. Hathaway. Lawler...... . ... .. .. ... .. . .. Hon. ,vm. Glattly. 
BeSoto ................................ R. D Mina rd. Rock Rapids :::::::::: .:::::··· .. Arthur Betts . L ockridge . .... . . .. ........... John F .. Farman. 
Dobs .................................. R. E. Fuller . Rockwell Oity ................ ·." ... p.W. 0. Wyckoff . M~rsballtown .... ... . . . . . .. Hon.S. B. Packard. 
Eu u'l¥e · ·· · · .. ·· ........... •· ... • .... *L. M. Tarr. Ruthven · rot. G. B. Rigg. Mason Oity .. ........ .. ... . . .. .... Wm. Nettleton. 
Efile rove. · ...... •• • . .. . . .... Small_page Bros. Sibley : ·.::: .': .':::: :::: ::::: · .... • • 8. • • Ora Taylor Mapleton.. . . . . . . .. . . . . . . . . . . . . . . . . . .. A. Lamb. 

on · .. · · · .. • .. • •..... . ... .. .... . T. Madden. Sidney . . .. .. .. .. · .. · • • • • G. Doollttle. Mt. Pleasant .. .. . .. . .. . .. ..... .. .... w. s. Wright. 
Eldora ... •··· .............. Prof. 0. F. Woodward . Sigourne · .. · ... . · . . . G V. Swear1np;en . Milton .. ........ . .. ...... .. .. Hon. E. o. Holland. 
llk:der .. • • • • • • • .. • • .............. Obas. Reinecke. Sioux Ott~·.~·::.: ·: ........ ·· .. · .. Pro_r. E. lil.. Griffin. Mount Vernon.. .. . .. . . . . . . .. . . . .. Robert Smith. 
Est1 erville • ....... . ...... . .. . ..... M. L. Archer. Sao Olty .. .. .. · .. · · · .... • .. • • • U. G. Purssell. North English ......... ... .. .. ...... J. L. Williams. 

x ra ........................ . . G. W. Guernsey. Spencer ..... . . : . .. .. .. ............. Dr. O. Brown. Nevada .... . . ...... .. ... . ... .. ...... Geo. O. White. 
Ja.irfteld ... • ...... • • ... • ......... Oha.rles J. Fulton. Spirit Lake · · · · · .. · .. · · .. · .. · .. • • • • S. Gillespie. Osage .................. . ......... . ..... E. W. Stacy. 
FtavMettdel ... · · · · • • • • .. • • • • ............. R. Z . .Latimer. Stuart ... . .. .'.'::.': ·· · · · · · .. • .. W. O. Drummond. Orange City.... .. .... .. . . . . . . H. J. Vande Wa.a.. 

· a son ................. Miss L. A. MoOready. Tara . .. .. .. .. .. · .................. H. M. Bartlett. Paton .. ... ..... .. . . ....... . .. ... .... A. B. Ooodit. 
Fonda ........................... .. OhasF. Linnan. Thurman ................ .. . W. E. Humphry. Plttsburp;.. .. ... . . . . . . .... .... G. O. Duffl-,ld. 
F
Forest Oity ........................... J . A. Peters. Toledo .......... . .................. .. 0. R. Paul. Rockford (Oerro Gordo) . ...... Hon. J. W. Bird. 

redericksburg ...................... 0. E. Wright. Vinton·· .... · · · · · · .. · · .... · .. .. .. • . . Obas. Mason Rook Rapids.. . . . . .. . .. . . . . .. L>. E. F. ~1err11I. 
ialda. .. ·o· ............................ Jay Crowley. Villisca:·::::.-::::::· .... .......... :r T . F. McCune Rockwell Olty . .......... . . . ... .. . ... J. G Palmer. 
Gar en rove ......................... . M. Wemple. Wapello .. . ... . ..... •· • F. McOartney. Ross ville . ......... . . . . .... ......... T, B Wiley. 
Gla.dbroodk ......................... Geo. F. Parker. Washington·:.-.-.-· ............ . Geo.JV Schofield. Rowley .. .. . ......... . ................. L. Maxson. 
G enwoo ·· •· .... • .................. J.P. Jackson. Washta. .. · ... · · · ... · · · · · · · · • m. A. Oook Ruthven . .......... ..... . . . .. .. .. ..... F. w. Teed 
Grand Meadow (Postville P. O.) .. F. L. Williams. Waterloo·.:::: ... ::::: .......... ...... M.H L Felter. Sagevil!e .. . ........... . ...... . Hon. F. N Knoll: 
Greene • • ...... •· ...................... . J. L. Cole. Waverly ...... . · · ·· ·· . .. • L. Newton Seymour ............. ... ... . ........... L. B Sager 
Grrenfl1~ld ............................. J. G. Culver. Waukee.: : ::···•• .. . .. . .......... . . . .. H. S. Hoover. Shenandoah ...... .. .... ... . .. Reuben Mullison.' 
Gr nn£ 0 .... ·· .......... •· ........ Prof.S.J. Buck. Webster Olty:·.:: ·:.:: ·:.::·:.:·. · · .. · · ·· ·f · 0. Wragg . South Amana. . .. .. .. .. .. . .. . .. . . John Oownie. 
Grun Y enter• ..................... Geo, F. Ellis. Whitten . . . . . . . . .. .. . ·D· · · F · · outs Frank. Spirit Lake....... . .... . . . ....... ... . . .L. Stowe. 
8 ut brle Oenter ...... •· ......... Oscar Klingman. Wilton Junction ... ·· · · · r. rank P. Butl er. State Center ........... .. .... .. ... E. P. Thompson. 
a!frf~n · · · · · · · · · .. · · · · · · · • • • .. • • • .. E. 0. GreneUe. Winterset .... .. .'.'.'.".' . .".'.'.'.'.' . .'.'.' .'.'w · ·w 'k ltk Rider Sumner... . ...... .. . . . .. . . ... .. .. John Dawson. 
Hawke e ............................. J. T. Brooks. West Bend.... ......... . .... . Phti Do night Tama .. ......................... . ..... W. G. Malin. 

11 ··· ............. ......... Miss I. Whorley. West Union. .. · orweiler Unity . . . . ................. ... .... Edw. Bummer. 
~~~bil~et ...... .. · · .... · · .... · .. · .. · M. T, Ashley. West Branch· · · ...... · · · · · .. ·· .. ···A { %: 1!_0 PP. Van Horne ............. . . .. .. . ...... Spencer Sm 1th. 
Independe··oe ...................... ... H. S. Wells. - ---- . .. . .. .. . .. . . . .. . . . .. . .. . . a son. Willow Or&ek . .. . . . .... ... .. .. . W. S. Nicholson. 
1 di 1 n · · · .. · .. · ...... • • ...... E. F. Wultke. Winterset . .. . . . . . . .. .. . . .. . . . H. A. Kinsman. 
n a.no a ........................ Prot. J. L. Tilton. •u. s. Weather Bureau. ;~11 Lake . .... ........... . .. ..... T. E. Wilcox. 
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NOTE AND COMMENT. 

Peaches have been injured materially by the freezing 
weather of the last decade in March. Freezing temperature 
extended far southward int.o the peach belt of this valley. 

* * * 
While dry weather prevailed in the larger part of Iowa 

large portions of the Ohio valley were deluged by rains. The 
wet weather interfered with plowing and seeding eastward of 

the Mississippi. 

It is vastly better to promote a larger use and increase the 
consumption of corn, than to attempt to restrict the acreage 
and lessen its production. All efforts should be directed 
toward an extension of the range of utilities of this most 
important product. 

* * * 
In respect to temperature, March came in wrong end fore

most, At the central station the daily mean temperature of 
the first decade was 3° higher than the last ten days of the 
month. The second decade was about 4° warmer than,the first, 
and more than 7° per day warmer than the third decade. It 
was a peculiar month, but for that matter all months are more 

or less peculiar. 
* * * 

A most impressive phenomenon seems to have escaped gen
eral notice. It is the earth's shadow in the sky, which, 
according to Prof. W.R. Brooks of Geneva, N. Y., first becomes 
visible about half an hour after sunset, as a dark purplish 
haze on the eastern sky, and gradually rises until lost in the 
gloom of early night. The shadow, which is doubtless usually 
mistaken for cloud or haze, is seen equally well on the western 
sky before sunrise.-Exchange. 

* * * 
Frequent sea disturbances that are sometimes called earth-

quake waves are recorded in New South Wales. H C. Russell, 
the government astronomer, states that these have a period of 
about twenty-six minutes from crest · to crest, which corre· 
aponds to the period of waves from earthquakes, but it has been 
shown that only about 1 per cent have really originated in 
earth movements. About 60 per cent have their origin in 
conft.ned waters fci,r to the south under a low pressure. The 
low barometer is accompanied by a rise in sea level, resulting 
in QUl'rents that meet in Bass' straits, producing waves that are 
transmitted through Tasman sea and are recorded by the Syd
ney a.nd Newcastle tide gauges. Heavy gales orignate at least 
10 per cent more in the Tasman sen.. 'l'he remainder of these 
periodic waves, which somewhat resemble those that have been 
noticed in Lake George are believed t,., be due also to meteoro
logieal causes, although the connectil .. 'l. has not yet been 
traced.-Ezchange. 

Altitudes are calculated from ba1·ometric records according 
to a formula worked out by Laplace. It is impor_t.ant to know 
how accurate this formula really is, and to test it Cailletet has 
devised a photographic camera, to be carried on balloons, for 
recording at the same instant the h eight of the barometer and 
the actual height of the balloon as shown by the distance 
apart on the photographic plate of prominent objects on the 
earth's surface. The apparatus consists of a prismatic box, 
with lenses on the upper and lower faces, between which a 
band of sensitized celluloid is moved by clock-work and exposed 
at regular intervals. One lens gives a picture of the scenery 
below, the other of the needle of the barometer; and in a 
recent aseent to a mile and a half twenty six photographs 
were obtained. -Exchange. 

* * * 
Census reports show that the duration . . f life is greater i.n 

the temperate zone than in semi-tropi(' tl ruuntries. The aTer
age number of persons over 60 year1:1 old in the U nited King
dom, in the German Empire, and in Holland is 77 in 1,000 
inhabitants; in Denmark, 84: in S\v,.:tlen 88, and in Norway, 
90. In Russia longevity is greatest in northern provinces. In 
Austria and Portugal persons over 60 fall to 71 in 1,000; in 
Spain, 58; in GrP.ece, 56; in East India, 40, and in South America 
about 50. I., the United States comparatively few persons live 
to grow old. Duration of life is usually longest in old coun
tries. During 1896 the death 0f 188 p ersons over 90 years of 
age, 14 being over 100, was recorded in Great Britain and Ire
land. Average longevity is greater in Scotland than in Eng
land and greater in Ireland than in Scotland, the birth rate 
being largest in England and least in Ireland. In England the 
average number over 60 years of age is about 7 per cent, in 
Scotland 7. 7, and in Ireland 10.5. In~rance it is 12 7, or 127 to 
each 1,000 population.-Excnange. · 

In a letter to the editor, Mr. William H. Thompson of Geneva, 
Iowa, gives some interesting notes of his observations of cli
matic conditions in Iowa. Wft quote as follows: '' We have 
had a very pleasant winter, the forty-third winter I •have passed 
in Iowa, and the forty-first upon the farm I now occupy. The 
spring of 1858 was something like the preseu t; March was 
warm, open arid dry until the last week, then it began to rain, 
and continued about seven days in every week until September. 
We had the highest water the 19th of July that we have ever 
had, by eighteen inches. The spring of 1857 was by far the 
most cold and backward of any we have bad; there were snow
banks on the open prairie, sloping south, till the 13th of May. 
The wet season of 1858 was remarkable in many ways, and we 
have had nothing like it since that year. The winter and 
spring of 1878 were remarkably mild and open. Plowing was 
begun in the first week in .February and wheat sowing was 
mostly completed the first week in March. Light snows fel l 

, 
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but no serious setbacks occurred, and crops were good. The 
past winter has been remarkable in respect to absence of h~gh 
winds· there has been sea reel y wind enough to turn the wind 
mills ' The ground was seldom drier at this. time of ~he year, 
and the streams are low. I am inclined to think we will have a 
drouth this season, exceeding anything we have ever had; but 
it •may turn out to be the other extreme, like that of 1858. 
Farmers here will sow twice as much wheat as last year." 

** * 
In two crops, alfalfa hay and Kaffi.r corn, the intelligent 

farmer of the west has found drought resisting qualities that 
practically defy nature's withering blas~s, wri.tes Franklin 
Matthews in Hrorper's Weekiy. Alfalfa. of itself, is a most val• 
uable crop for feeding and developing live_ stock, and, besides, 
withstands great heat. It is almost an ideal food. Kaffir corn 
has practically the same nutritive qualities that Indian corn 
possesses, and also withstands great heat. Taken together, 
alfalfa and Kaffi.r corn make the ideal dairy ration, as has been 
found after exhaustive tests-a ration that is bring-ing pros• 
perity to thousands of those engaged in that industry. . 

Alfalfa is not new to the United States. For many years i t 
has been one of the chief crops on the Pacific coast It has 
also been cultivated to some extent in the east, but not by the 
ordinary farmer. The farmer of the middle west knew little of 
it. Professor Flint, who has made a study of grasses, says that 
it was introduced into Europe by Darius, from Media, in Asia, 
about 500 B. C. It was cultivated by the Greeks, Romans and 
Egyptians. When th~ western hemisphere was discovered 
Spanish priests brought it across the Atlantic and planted it 
near their missions. In that way it was introduced into South 
America. In that way it also crept up along the Pacific coast 
and into Central America, aod into what is now the southern 
part of the United States. \-Vherever it has gone it has proved 
a blessing. It. has 1::-sting qualities as a forage plant. It is said 
thn 1, near the Cit,y of Mexico .. here are alfalfa fields more than 
300 years old. One authority says that the plant will live in a 
field 1,000 years, producing bountifully every year. With half 
a cha.nee it defies heat. It even laughs at hail. It enriches the 
soil, and it does probably wha.t no other plant in this country 
can do-it produces three crops a year even abovi.: the frost 
line. After it becomes established in a home it re11u ires only 
the ca.re of the reaper. Its production is cheap, therefore, and 
it is doubtful if nature ever made a more beneficent gift of the 
kind to humanity. 

LOSSES BY LIGHTNING. 

ST.A.TISTICS TO BE GATHERED BY OO·OPEB.A.TION OF INSURANCE 

AD,JUSTERS AND VOLUNTARY ODSEBVERS. 

An attempt will be made this season to procure reliable sta· 
tistics of losses of buildings, live stock and other property from 
the effects of lightning; and to this end the officials of the 
Weather Bureau will solicit the co•operation of the agents and 
adjusters of all insurance companies which carry that class of 
risks. And voluntary observers will also be asked to make 
special reports of losses by lightning that occur within the 
range of their personal observation 

At the annual meeting of thP- Farmers' Mutual Insurance 
associations of this state, held in this city last fall, this matter 
was presented by the director of the Iowa service, and the con• 
vention voted unanimously to report all losses that are 
adjusted by tbei,. agents. The matter was presented to Prof. 
Willis L. ~Ioore, chief of the U. S Weather Bureau, and under 
his direction Professor Garriott, of Chicago, outlined the plan 
and submitted it to the National Association of Mutual Insur· 

. . 

ance companies, at the annual session, held in Chicago in Feb· 
ruary. That body heartily endorsed it, and Chief Moore then 
ordered the issuance of blanks for distribution in all the states 
where losses by lightning are of frequent occurrence. Follow• 
ing i.s the form of blank issued, to be known as'' Form No. 
4039-Mis.": 

Date of storm ...•••..•... ··-··· ·, 189 .. ; hour of day, ...••• M. 
Where loss occurred .. •••. ·-···· .... .• Township .. - ..••...•.••• 

Oounty .. .••...•.•• .... State ··· ~····· ..... 
0 Whosepreml·ses ---·-- ------- --------~- .. ---n .•.•... - -....•. ~ 

Kind of building struck·-······-············ .......•• •-··· ·· 
Of what constructed ( wood, brick or stone) . . . . . . . . . . . . ...•• 
Kind of roof (shingle, slate or metal) ·····-···· ...•......... 
If building burned, how much loss ...•.• ....••........ $ -···· 

Value of contents burned_ ········· ···- -·· ·- ·--·-·· · ..... . 
If struck and not burned, how much damage ·-· --···· .....• 
Was it provided with lightning r .-1ds_ ........... ···--······-· 
If so, what metal was used --·---··· ..•.•..... ·-······-·-·, 
What were the dimensions of the building? Height ....•• ·--

Length ...•. ....• Width --·--·----· 
How many points on the roof. ·---···--·······-- .. ··-··-··· 

LIVE STOCK KILLED IN TIIE FIELD. 

Kl'nd of stock Number_ ...... ·· ·--···-· ----- -----------------
Amount of loss ..... ···- ····-- ... ..... ·--···--···-·--· $ .• :··· 
Was the stock near a wire fence .. - •. - - .. - - ... -.. -.. - . - . .. - . - • 
If near fence, were ground wires used --·-·-·-· ·-- ···-···--· 

Please add details as to character of soil where lightning 
stroke occurred, whether moist or dry , whether upland or low• 
land, and whether timber or trees were near. Note special 
features of the storm, its direction of m -:,vement, etc. 

Name·····-·····-·-·······-··-··-···-·-
Postoffice address···-·--··-·-· ·--···-·· 

To be filled up and returned to Director Climate and Crop 
Service, Weather Bureau, ..•. ---·-- --- ···-····· ··-·· 

LIGHT, HEAT, ELECTRICITY. 

Editor Monthly Review: 

Referring to the letter of Mr. Kegle1· in your January 
REVIEW, this may be said: 

It is not held that light and heat, as such, come to us from 
the sun; but that the vibrations of the ether, which, when 
arrested, produce the light and heat, come from the sun. In 
their passage through space. in which they are not arrested, 
they are no more light and heat than the swinging hammer of 
the smith is a blow. The vibrations, unarrested, are potential 
light and heat in the same manner that the unarrested swing
ing hammer of the smith is a potential, PO'-Sibl I blow. The 
swing of the hammer must be arrested or there will be no 
blow. 

Radiant energy, vibrations, pass through an ice lens, without 
raising the temperature of the lens, aod set fil'e the combusti. 
ble in the focus. The ice permits free pasbage to the waves. 

Vibrations will pass in, across and out of a dark room, filled 
with dust•free air, without lighting the room. The room will 
remain dark till the potential light wave~ are arrested. 

Mr. Kegler thinks it unreasonable to hold that light and 
heat come from the sun. But is it less easy to understand how 
poten l;ial light waves come from the sun, than how " the mag• 
netic force of the sun, affecting the electric reservoir within 
the earth" (as he puts it), reaches the earth? Or how" in turn 
the earth exerts some force upon the sun in the form of light 
and heat" (as he says)'? Or l-.ow, as he supposes , "the sun con• 
centrates electricity upon ',he earth's surface?" 

o. L. F. BRo,vNE . 

• 
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NATIOSAI"' BULLETIN FOR MARCH. 

Following s.re extracts from the Climate and Crop Bulletin 
of the U. S. ,vea.ther Bureau for 1\-1:urch: 

The month averaged colder than usual in the Rocky mountain 
and Pacific coast regions, the ave1·a,:re daily ternperature defi
ciency generally ranging from 1° to 3° along the immediate 
coast, from 3° to 0° over the middle plateau region, and from 6° 
to 11° in )-[onts.oa and ~vestern North Dakota.. Eastward of the 
Rocky mountains the month \.Vas generally milder than usual. 
Throu,rhout the ~iississippi valley and eastward to the Atlantic 
coast the average daily temperature excess ranged above 3°1 

and in the lake region, Ne\v Englanil, the upper Ohio valley, 
and over the greater part of the middle and south Atlantic 
states, the average daily excess ranged from 6° to 9°, while 
over portions of New England, the middle Atlantic states and 

l'lke region it ranged from 9° to 12°. 
Io the lake region, Ohio, upper .i\lississippi and lower Mis-

souri valleys the monthly precipitation was largely in excess 
of the average, the actual fall ranging from i:;ix to ten inches in 
the Ohio a.nd central rtli-,sissippi valleys, including southern 
1'fissouri and northern Arkansas. There was, also, more than 
the usual precipitation in ~lontana, \Vyoming and along the 

i1nmediate Texas coast. 
Upon the whole, the weather conditions during rtiarch were 

favorable to agricultural interests Farm work is exceptionally 
well advanced for the season in the Atla.utic c0ast and gulf 
states, though retarded by excessive rains in the Ohio and 
central r.1is!>issippi valleys and lake region. 

\Vinter wheat has made rapid growth and is generally 
reported as in excellent condition. Spring wheat seeding is 
well adva.nced in Nebraska and Iowa, and some has been sown 
in the southern portions of Wisconsin, Minnesota and South 
Dakota. In California the outlook for wheat is very unpromis-

ing except in irrigated districts 
No corn has been planted northward of Tennessee. A large 

parL or the crop has been planted in the gulf states, and the 
early planted is up ,vith good stands. In •rexa.s corn has sus
tained some injury as a result of low temperatures during the 

latter part of the month. 
1'be following statements are based upon reports from 

climate and crop correspondents collected at state section 
centers of the Climate and Crop Service of the Weather Bureau: 

Iowa-Des il1oincs nlarcn 29th.-Month exceptionally warm 
and favorable for farm work; soil generally dry and in fine 
condition; unusual progress made in plowing and seeding; 
largely increased acreage of spring wheat sown, ,vhich suffered 
no damage from sleet and freezing on the 27th and 28th; good 
start made in sowing oats and barley; fall wheat and rye doing 
well; fruit buds generally uninjured. 

lUbwls -Chic1go, J-Iarch 30th.-Floods generally over south 
half; little work don~ since 10th; rapid progress made previous 
to rains; probably one-third oat crop so"vn in southern district 

• I 

with seeding begun central and northern, also plowing and 
preparation for later seeding, early gardening, etc.; wheat 
much improved, has fine color and good root growth, but small 
in size and acreage; rye in good condition, also grasses; fruits 
blooming in southern district, little damage by late freeze. 
considerable spring wheat to be sown in northern district. ' 

l\!{ssmtrL-Coluntbia, l\larch 29th.-First decade favorable for 
farm work and considerable oats sown, but since work gener
ally a.ta standstill, owing to heavy rains; warm, rainy weather 
up to 22d favorable for wheat, which improved rapidly; cold 
wave 22d-24th killed considera.ble young clover and froze oats 
t~ the ground in places; peaches, pears and plums reported 
killed to a considerable extent in many southern and western 
counties; damage by cold wave of 27th 28th not yet known. 

Nebraska-Lincotn, J!arch ?<Jlh.-Warm, pleasant weather 
first th~ee weeks allowed j rm ,vork to b e pushed rapidly, 
except 10 the northwestern porlion. ,vhere little was done; lo_w 

temperature, with some snow, retarded farm work during thb 
last ten days; winter wheat ma.de good progress and is in 
excellent condition; seeding spring "vhea.t well advanced· oat 
seeding is quite general ' 

IC11nsas-Topekn,, ~Inrr.h 2.9th.-Month mild till 21st, when 
temperatures 14° to 24° below freezing occurred; too wet for 
farm work in eastern portion and slow progress in western 
portion, but well advanced in central section: oats nearly a.11 
sown, much up; wheat growing finely, in excellent condition 
generally. though blackened by freeze in central counties but 
not injured: oats badly injured, necessitating some reseeding; 
much plowing for corn, where not too wet; early fruit, pears, 
peaches and apricots injured; extent not determined. 

EVAPORA'rlON FRO,I TllE OCEAN. 

The mean annual fall of rain on the entire surface of the 
earth is estimated at about five feet. To evaporate water 
enough annually from the ocean to cover the earth, on the 
average, five feet deC'p ,vith rain: lo tra.nsport it from one zone 
to another, and to precipitate it in the right places at suit
able times and in the proportions due, is one of the ~fflces of 
th~ ~rand atmospherical machine. This water is evaporated 
pr1nc1pa.lly from the torrid zone. Supposing it all to come 
thence, we shall have, encircling the earth, a belt of ocean 
3,000 miles in breadth, from which thi<i atmosphere evaporates 
a layer of water annually sixteen feet in depth. And to hoist 
up as high as the clouds and lower down again all the water in 
~ lake sixteen feet_ deep, and 3,000 miles broad and 24,000 long, 
1s the yearly business oC this invisible machinery. What a 
powerful engine is the atmosphere! And how nicely adjusted 
must be all the cogs, and wheels, and springs, and compensa
tions of this exquisite piece of machinery, that it never wears 
out, nor breaks down, nor fails to do its work at the right 
time and in the right way! The abstract logs at the observa
tory in Washington show that the water of the Indian ocean is 
~armer than that of any other sea; therefore it may be 
mferred that the evaporation from it is also greater. The 
north Indian ocean contains about 4,500,000 square miles while 
its Asiat~c watersh~d contains an area of 2,500,000. Sup~osing 
all the rivers of this watershed to discharge annually into the 
~ea four times as much water a.s the Mississippi discha.rg-es 
into the gulf (107 cubic miles or about one-sixth of all the rain 
that falls on its watershed), we shall have a.n average annual 
evaporation from the Indian ocean of 6 inches, or .0165 per 

day. 
The ~ivers of India are fed by the monsoons, which have to 

do their work of distributing their moisture in about three 
months. Thus we obtain .065 inch as the average daily rate 
of effective evaporation from this ocean. If it were all rained 
down upon India, it would give a drainage which ,vould 
require rivers having sixteen times the capacity of the l\Iissis
sippi_ to discharge. Nevertheless, the evaporation from the 
north Indian ocean required for such a flood is only one-six
teenth of an inch daily throughout the year. I estimate the 
total amount of evaporation that annually takes place in the 
trade-wind reg1on generally at sea as not exceeding (our feet. 
-Aiaury's Physicai Geogrnpllv of t11e Sen. 

TlIE GULF STREA?ti. 

l'eople think the Mississippi river a grand river, said John 
E. Pillsbury in the Century, and so it is in truth, so far as land 
1·ivers go, but great as it is it would r equire 2,000 such rivers 
to make one gulf stream. The great ocean river is an ir1·esist
ible flood of water, running all the time, winter and surnmer, 
and year after year. lt is as diflicult for the mind to grasp its 
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immensity as to realize the distance of the nearest stars. At 
its narrowest pa.rt in the straits of Florida., it is thirty-nine 
miles wide, has an average depth of 2,000 feet and has a velocity 
at the a.xis-the point of fastest flow-of from three to more 
than five miles per hour. To say that the volume in one hour's 
fl.ow pa.st Cape Florida. is 90,000,000,000 tons in weight do:s not 
convey much to the mind If we could evaporate this one 
hour's fl.ow of water and distribute the remaining salt to the 
inhabitants of the United States, every man, woman and child 
would receive nearly sixty pounds. 

It is curious to note in the history of the gulf stream how 
great its influence has been on the fortunes of the new wor~d. 
Before the discovery of America strange woods and fruits 
were frequently found on the shores of Europe and off-lying 
islands. sdme of these were seen and examined by Columbus 
and, to his thoughtful mind, they were confirming evidence of 
the fact that strange lands were not far to the westward. 
These woods were carried by the gulf stream and by the pre
vailing winds from the American continent, so that in part the 
gulf stream is responsible for the discovery of the new world. 
Ponce de Leon, while on his famous search for the fountain of 
youth, made the discovery of this most beneficial phenomenon. 
The whalers of New England were the first to gain a fairly 
accurate knowledge of the limits of the current between 
America and Europe by following the haunts of the whales, 
which were found north of one line and south of another, but 
never between the two This, they reasoned, was the gulf 
stream current. Benjamin Franklin received this information 
from the whalers, and published it on a chart for the benefit 
of the mail packets plying between England and the colonies. 
The chart was first issued about 1770, but was not accepted by 
the English captains. Before it came to be generally known 
and usP.d the trouble between England and the colonies had 
begun, and Franklin, knowing the advantage the knowledge 
would be to the British officers, suppressed it all he could until 
hostilities had ceased. 

CAUSES OF RAINFALL. 

It may be not uninteresting to note the three ways that 
exist in the atmosphere of condensing moisture suspended in 
the form of aqueous vapor into rain. The first is the adiabatic 
cooling, which consists in the cooling of the air by expansion 
when it rises from the lower to the higher strata, by which the 
cumulo-nit:nbus and the nimbus clouds of summer are chiefly 
produced, from whose bases the rain falls The second is the 
intimate mixture of two masses of air having different quanti
ties of vapor in them, but it has been shown that only small 
amounts of rain can in this way be produced, although very 
exten~ive fogs may be formed. The third is by far the most 
important, and, although in some respects a complex process, 
it may be called direct cooling by contact. One of the most 
important physical properties of air at different temperatures 
is a reluctance to mingle. Such masses will rather flow along
side each other in distinct strata, like oil and water, with con
tact on the surface. The effect of this is seen in many of the 
cloud forms th~t spread over the sky, showing exactly where 
the currents of different temperature touch each other. In the 
cyclonic circulation of the atmosphere, which is to be referred 
primarily to the counter-flow of currents from two adjacent 
high areas, there is a powerful force that produces a. breaking 
up of the currents into shreds of air, warm and cold in quick 
alternation , in the interfl.ow, especially in the southeastern 
quadrants of the lows Here the direct contact in the air of 
masses having moisture in suspension with the cold masses that 
are partially dry tends to form rapid condensation and hence 

rainfall. The operation of such a principle extending to the 
minute portions of the air will cause the fall of the moisture as 
rain, and thus dry the air thoroughly Since the low is sus
tained between two highs and drifts eastward with them, this 
process of direct cooling between minute masses of air is going 
on continuously in the eastern <111a.drants of a storm where the 
rain falls and the passage of the low is followed by clearing 
and cool weather in the current from the northwest that has 
not yet been able to reach any moisture-la.den air. No doubt 
all these three processes are at work more or less simultane
ously, but it is clear that direct cooling is the most efficient of 
all producing ordinary rainfall in middle latitudes.-Weather 
Bureau Bulletiri No. 1 J.~. 

VITALITY OF THE SOIL 

Not many years ago the soil was regarded by the agricul
turists as dead, inert matter, devoid of all vitality. The theories 
of fertilization of the soil were based upon this idea, and the 
methods of culture were conducted according to the same 
theory. The only vital thing which the farmer considered was 
the growing crop itself, and there \vas no suspicion of the rela
tions existing between the vitality of the crop and the living 
organisms of the field. The reader of the agricultural literature 
of to-day does not need to be told bow all this has been changed 
in the last twenty years The soil is no longer regarded as 
dead and inert matter, but is known to be so permeated with 
living beings as to entitle it to be considered a living mass. 
The parts of the soil which are not endowed with life now 
receive the highest significance as the environment of tbe liv
ing organisms which they contain and which they may help to 
nourish. The plant which forms the growing crop receives its 
nourishment through the media of the air and soil, but this 
nourishment must undergo a pro<'ess of digestion, before it 
becomes available as plant food, similar to that suffered by the 
food which nourishes animals. Indeed. the purely mineral, 
inorganic foods of plants are probably always absorbed as such, 
and must undergo a. decomposition before they are·assimilated. 
A striking instance of this is shown in the .case of silica, an 
important plant food and a type of ioert mineral matter Silica 
is highly insoluble and apparently the lea.st suited of the min
eral constituents of the earth to enter the vital organism of the 
plant. Yet not only do we find it in the tissues of the mature 
plant, but also, strange to say, in the g reatest abundance in 
those parts of the plant organism viz., the leaves, most remote 
from the sources of supply. It is evident from this that the 
highly insoluble i.ilica of the soil must undergo a. complete 
solution in order to be carried by the juices of the plant 
through the network of cellular tissues to be finally redepos
ited in the leaf. 

The same statement ma.y be made with reg-a.rd to the other 
purely mineral foods of plants. It is quite certain that they 
do not become a. part. of the plant organism in the form in 
which they are found in the soil or in applied fertilizers. In 
phosphorus, for instance, is found one of the most important 
mineral foods of plants. This substance exists in the soil 
almost exclusively as mineral phosphates, or is applied a.s 
such in fertilizers. Nevertheless , the phosphorus which is 
found in plants, and especially in the seeds of cereals, exists in 
organic combination, showing that the original mineral phos• 
pba.tes have been entirely decomposed by the process of diges
tion to which they have been subjected. Even the mineral 
phosphates which are found in the plants a.re not those which 
perex:ist in the soil. Soil phosphates a.re chiefly those of lime, 
ron and alumina, while plant phosphates a.re chiefly those of 
potash,-Ye irbook of the United States Deprirt,nent of Agricttlture, 
1895, 
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INVItiIBLE PLANT GROWTH. 

[THE INDEPENDENT.] 

The invisible plant world seems as wonderful as that which 
we see. We are wading through the atmosphere in a sea of 
vegetation possibly as numerous as the fishes in the ocean. 
Mostly existing as spores, they are ever on hand to germinate 
an<l become living plants whenever the conditions are favor
able. It is only when these spores germinate and become per
fect plants that they are beneficial or harmful, as the case may 
be, to organic beings. Mr. Smith Ely Jelliffe took occasion to 
gather some of these and cultivate them during the three early 
mor.ths of the past year, at Columbia university, and succeeded 
in raising no less than twenty-eight well known species from 
these atmospheric spores. We have known for a long time 
past that these spores must be there, :floating around in great 
abundance. No fruit rots on the trees or in our cupboards but 
the peculiar cryptogram that delights to feed on it starts into 
growth. No piece of bread can be placed anywhere but the 
little spore that produces the blue mold finds it out, and starts 
t3 give the little cluster of filaments which, under the micro
scope, we so much admire. It is probable that the spores of 
those minute plants which produ~e our epidemic diseases are 
always with us, and extending wherever the atmospheric cur
rent may go in which they were originally produced. The 
germs of yellow fever, even, may be taken into our lungs with 
every breath, in localities where yellow fever has never been 
known, but do not find the necessary conditions to germinate 
into full-grown plants and then become virulent. We may 
never stamp out the spores by quarantining. The atmosphere 
cannot be quarantined. Quarantining can only be effective 
against the growing plants; and even then they soon die out if 
the proper food in which they delight is not ready to hand for 
them. It is in this line that cleanliness becomes a virtue. It 
does not drive the spores from the atmosphere, but it helps to 
starve out the plants if the spores venture to germinate. 

Being thus prepared for us in all ways, and made beautiful 
and good for food, and for building, and for instruments of our 
own bands, this race of plants deserving boundless affection 
and admiration from us, become, in proportion to their obtain
ing it, a nearly perfect test of our being in right temper of 
mind and way of life; so that no one can be far wrong in either 
who loves the trees enough, and every one is assuredly wrong 
in both, who does not love them, if bis life has brought them 
in his way. It is clearly possible to do without them for the 
great companionship of tbe sea and sky are all that sailors 
need; and many a noble heart bas been taught the best it had 
to learn between dark stone walls. Still if human life be cast 
among trees at all, the love borne to them is a sure test of its 

purity. 

RUSKIN ON TREES. 

In God's daily preparation of the earth for man we find a 
carpet to make it soft, then a colored fantasy of embroidery 
thereon, then tall spreading foliage to shade him from sun
heat, and shade also the fallen rain, that it may not dry 
quickly back into the clouds, but stay to nourish the springs 
among the moss. Stout wood to bear this leafage; easily to be 
cut, yet tough and light, to make houses for him, or instru
ments; useless it had been, if harder; useless, if less fibrous; 
useless, if less elastic. Winter comes, and the shade of leafage 
falls away, to let the sun w,arm the earth; the strong boughs 
remain, breaking the strength of winter winds. The seeds 
which are to prolong the race, innumerable according to the 
need, are made beautiful and palatable , varied into infinitude 
of appeal to the fancy of man, or provision fur his service; cold 
juice, or glowing spice, or balm, or incense, softening oil, pre
serving resin; and all these presented in forms of endless 
change. Fragility or force, softness and strength, in all 
degrees and aspects; unerring uprightness, as of temple pillars, 
or undivided wandering of feeble tendrils on the ground; 
mighty resistances of rigid arm and limb to the storms of ages, 
or wavings to and fro with faintest pulse of summer streamlet. 
Roots clearing the strength of rock, or binding the transciencc 
of the sand; crests basking in sunshine of the desert, or hiding 
by dripping spring and lightless cave; foliage far tossing in 
entangled fields beneath every wave of ocean-clothing· vith 
variegated, everlasting films the peaks of the trackless moun· 
tains, or ministering at cottage doors to every gentlest passi' 1. 

and simplest joy of humanity. 

MARCH WEATHER RECORD. 

The month of March was warmer than usual, the mean tem
perature for the state, as deduced from 107 station records, 
bejng 37.5°. Fort Madison reports the highest mean, 44.6°, and 
Osage the lowest, 32 4°. The maximum temperature registered 
was 72° at College Springs on the 26th, and the minimum was 
2° at Eldora, Neola and Rock Rapids on the 1st, 22d and 23d. 
There was an average monthly range of 54°. 

The average precipitation was 1.94 inches, which is slightly 
above the March average for the state. The eastern counties 
received much the heavier rainfall. Fort Madison reports 6 21 
inches, and Marshalltown only .33 of an inch. The highest 
wind velocity was 60 miles an hour, at Sioux City on the 14th. 

The following table gives the mean temperature and total 
precipitation for the month of March, at the stations named, 
for the years from 1872 to 1898 inclusive. 
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DEGREES. INCHES 

Ill .p • Ul .p 
YEARS. Q) ~ 4) 

I>, Q) lo< 4) 
I>, 

.s 0 .!>l 
~ d 0 . ~ 

p - - p ~ -
0 

::I, 4-4 0 0 Q 4-4 0 
d O' p d O' p 

:a Q) p ~ ..d >< :a Q) p ~ 
,d >< 

<ll ~ ,0 0 <.'I! p <ll ~ ,0 0 = p 

Q) <.'I! p Q) a 0 Q) <.'I! p Q) a 0 

A A A t:d 0 - Q Q A t:d 0 -, 
rn . rn -- ·--- - - - - - -

1872 ............ .... 32 . ... 35 31 . . . . . ..... 1 82 . ..... 2 88 1.61 . .. 
1873 ............ .... 86 . ... 35 38 . . . . .... 1.43 .51 1A4 ...... 
1874 .. ......... 34 3~ 34 . . . . . ... 1 34 1.28 114 1.49 . .... 
1875 ....... .... . ... 30 28 34 31 . . . . .... .88 1.45 1.67 1 24: . .... . 
1876 ..... ..... . ... 32 31 35 ~9 . ... . .... 4.35 4 00 3.15 3.18 . ..... 
1877 ... . . . ... . ... 29 27 32 34 . . . . . ... . 3 91 4 63 3 76 1.26 . .... 
1878 .. . ......... 48 47 50 48 

. 2 21 2 14 3 78 3.09 . . ..... 
1879 ............ 39 40 37 42 41 . : : : I 1.6~ 1 811 1.20 1.71 2 17 ..... 
1880 ............ 38 37 35 40 36 .70 2 68 2.5li 1.83 .50 ..... 
1881. ........... 29 29 31 34: 28 .... l 78 3.33 3 78 2.42 .72 . .... 
188i .•.......... 38 40 38 4~ 40 2 2-1 2.90 1.49 3.30 .79 ...... 
1883 .•.... . ..... 33 35 8L il6 35 .... .57 .73 32 1.07 52 ..... 
1884 ............ 34 36 32 37 35 .... 2 ~4 3.27 3.85 3.37 4.91 . .... 
1885 ...... .. .... 3l 34 31 35 36 .... .04 .17 41 .17 .3J . .... 
1886 ...... ..... 36 83 32 37 32 . .. 1 41 3 08 4.32 2 25 1 at . .... 
1887 ...... ..... 36 3!1 33 40 3i . ... 1.79 .77 1 80 .76 .48 . ...... 
1888 •.. ........ 30 30 26 36 29 .. .. 3.09 2 70 il. ~4 3.45 3 28 ..... 
1889 ............ 42 39 41 4'{ 40 ... .11 1 74 .30 1 Ol 53 . .... 
1890 .... . . .... 30 '30 28 33 3:1 28 . 91 2.3l 1.68 2 41 1.3'i 2 12 

1891. •......... . 29 29 28 31 21 2:'i 2 2'> 1 68 2 ti9 2.27 2.26 2.01 

1892 ............ 3~ 34 31 36 :i4 32 2.47 3 06 1 91 2 91 2.74 1.16 

1893 ...... . ..... 33 3l 32 37 34 29 1.15 2 2-5 2.52 2 6d 1 29 1.43 
1894 ... ......... 43 43 41 46 43 40 1.78 1.88 3.06 2.52 .91 .64 

1895 ...... .... . 36 35 36 38 37 34 .50 1 57 .99 1.05 .99 50 
1896 ............ 32 31 3~ 36 32 27 1.24 .84 .76 .88 1.31 .50 

1897 ............ 35 35 32 39 35 29 2 ,3 2 82 2 97 4 16 1 47 1. 71 
1898 ...... . ..... 40 41 38 43 3J 3tl 1.35 4 85 2.78 5.98 1.15 .90 

- - - - -- - - --
. Means ..... 35 35 38 3~ 35 31. 1 48 2 24 2 26 2 21 1 52 1.22 

SUMMA.'RY OF WEATHER CONDITIONS. 

Barometer.-Mean pressure for the month, 30.08 inches; 
highest observed, 30. 58, at Clarinda and Des Moines, on the 
29th and 30th; lowest observed, 29.43, at Omaha, Neb., on the 
14th; range for the state, 1. 15 inches. 

Tem,perature.-Monthly mean, as deduced from 107 reports, 
was 37. 5°; highest monthly mean, 44.6°, at Ft. Madison; low
est monthly mean, 32.4°, at Osage; the highest temperature 
reported was 72°, at College 8prings, on the 26th; the lowest 
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temperature reported was 2°, at Eldon, Neola and Rock Rap
ids, oo the 1st, 22d, 23d; the average daily maximum was 48.6°; 
the average daily minimum was 26.8°; the average monthly 
maximum was 64.9°; the average monthly minimum was lD 6°; 
the greatest monthly range was 65°, at Greenfield, Humboldt 
and Neola; average monthly range, 54 2°. 

Precipitation -A vera.ge for the state, as determined from the 
reports of 112 observers, i.9i inches; the largest amount 
reported was 6.21 inches, at Ft. Madison; the lea.st amount was 
.33 inches, at Marshalltown; the greatest daily amount 
reported was 2.21 inches, at Mt. Pleasant, on the 19th and 
20th; average number of days on which .01 inch or more of pre
cipitation was reported, 6. 

Winds.-Preva.iling direction, northwest; highest velocity 
reported, 60 miles per hour, from the south, on the 14th, at 
Sioux City. 

Weather-There were 12 clear days, 9 partly cloudy days, 
and 10 cloudy days. 

PRECIPITATION. 

ui ,.,, 
I>,~ PRKOIPTTATION I>, 
"'Q) -::: ,.Q 

IN INOHlllS. o! I>, (ll 
'1:1 s o! ~ '1:1 

- I>, 
I>, ... 1:1 ,.. .,o! "O c,., 8 ft0 oS ~'Cl ::s .E,.. oS STATIONS. Q) 0 ~ .,. - A, I>, - o! 0 dbl - (ll • () 

... "O 
() ,.. . ind ,.Q Q) I>, ._.,.,, ... .i ~,..... .... 0 ::s ..., ..... ., .s- 0 0 ol>. o- o! ,.. d Q) ol 

0 00 
.o! .... ~ ::s 0 ,.."O 0'1:1 oo 0'1:1 :a ~ z z z z...:. E-1 --- --- - - -- -Adair ....... ........... .61 .22 13 18 5 3 4.4 Alta (near) ............. : : : : ·:::: · l.2'i . 60 ... 5 . ... Larchwood ...................... l.30 80 3 18 10 5 2.0 Mtllman. ♦ ••••• • ••••••••••••••••• 1.30 56 . . . ... . ... Washta ................. . . . . . . . . . .53 .19 16 8 7 5 1.6 

ATMOSPHERIC PRESSURE. 

,.. 
Q) .,. 
Q) 

l!lXTREMES . 

• 8 ,.; ,.. 
STATIONS. 0 Q) Q) ,.. . ., 

"O~ ""'1:1 ., "O Q) 

,0~ in 0) 8 t: 8 8 d ::S Q) g 0 
4) Q) ::s 0 4) o!"O ~,.. ., lt"O ,.. +O Q) Q) ..... Q)"" = 0 Q)"" "' :s ,.. tti i-. .0 A ~ ,..,o A - - ---Davenport .................................. 30.06 80.51 29 29.62 27 Des Moines .................................. 30.10 30.58 30 29.61 14 Clarinda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 30.09 30.58 29 29 57 14 gresco ....................................... .... . . 30.56 29 29.76 27 

0 ubuque .................................. 30 07 30.52 30 29.60 27 maba. Neb ........... . ................... 30.06 30.55 30 29.43 14 Keokuk ..................................... 30.09 30.56 29 29.65 22 Sioux Oity.... . . . . . . . . . . . . . . . . . . . . . . .... 80.08 30.56 30 29.60 14 --Means ..... . . -.... ' ..................... 30.0F 30.58 29, 30 29.43 14 

WIND MOVEMENT. 

STATIONS. 

Davenport ............................... . D 1.1 1 ........... . es o nes ........................ . D b ................. . u uque ............................................ . 
Keokuk . . . .......................................... . 
~a Crosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
S1rg::~1fyeb ........................................ · · 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

.... u 0 
8~ d • ,.. . ::s .!:: 0 J 4) a, sg -.0 Q) .,. --a::: -- () 4) >< Q) Q) 

::s 8 a! I> ,.. ., 
z ~ - "" A A -- --6,611 32 w 27 6,882 as SW 15 5,80'J 28 SE 15 6,114 3( w 28 6,256 30 NW 16 6,848 36 SE 14 

18°; normal, 2.9°; mean, 38.6; normal, 33°; warmest day, 65.5°; 
normal, 50.3°; coldest day, 22°; normal, 12.5°: rainfalJ, 4.73 
inches; normal, 2.49 inches. The rain was in excess of any 
con-esponding month during the last twenty years. The 
nearest approach to it was in 1886, when the 1'-Iarch precipita
tion was 4.44 inches. The least precipitation for March during 
my record was .19 of an inch, occurring in 1885. While there 
was much rain there were no damaging storms and the earth 
absorbed a large share of it, supplying a needed want. 

The first storm of the month was snow, which was deposited 
on the 1st, between 6 A. M. and 5 P. :\f , the depth being 6. ve 
inches. Four more inches of snow fell on the 12th, from 3:30 
P. M. to well into the night, loading trees, telegraph wires, 
etc., so that the landscape on the morning of the 13th was a 
beauty to behold. The heat of the day was too much for the 
white cr.vstals and by night there was scarcely a trace to be 
seen. 

On the 10th rain fell to the depth of 1.02 inches. Thunder
storms occurred on the 14th, 18th, 19th, 22d, 26th and 27th. 
There were 14 storm days, 11 cloudy and 12 clear. 

The movement of the wind was 3,890 miles, normal being 
5,150 miles. The maximum velocity was 23 miles an hour, 
occurring on the 27th. The prevailing direction of the wind " 
was sou th and west. 

Solar halos were observed on the 5th and 8th, the former 
furnishing an interesting sundog about 5 o'clock P. M. Lunar 
halos were observed on the 4th, 5th, 6th and 29th. During 
the evening of the 15th a fine aurora was observed . 

The excess of rain will no doubt prove beneficial to pasturage 
and meadows as well as fitLiog the ground for tillage . 

ALGONA-C. D. Pettibone. 5th, ducks and geese going north; 
8th, bluebirds. 

ALTA-Prof. David E. Hadden. Deep crimson sunset on the 
6th. 8now on ground all gone on 8th, after which date roads 
were dry and dusty until 18th . 

AMANA-C. Schadt. The snow which commenced to fall in 
the beginning of December before the ground was frozen to 
any considerable depth, afforded ample protection to fall 
wheat, rye and other plants and shrubs during the whole 
winter. At the close of February and beginning of March it 
melted away without causing much flow of water and perco
lated apparently nearly all into the ground which was a great 
boon to farming. March was unusually mild and warm, so 
that sowin,r and planting (onions) began early. Toward the 
close of the month, however, cold weather set in and caused 
some damage, the extent of which cannot be estimated. 

ATLANTIC-J. W. Love. Quite a blizzard with some snow 
on the 22d. 

BONAPARTE-Hon. B. R. Vale. The 10th and 27th, inclusive, 
gave 5.08 inches rain-an unprecedented rainfall for March. 
Mercury dropped to 17° on 23d, and to 22° on the 28th and 29th. 
No farm or field work done yet. 

BRITT-Geo. P. Hardwick. High wind 1st, 8th, 14th, 15th, 
22d, 25th. Blizzard 27th. Month generally pleasant. 

11,334 60 s 14 

OBSKRVEBS' NOTES. 

CLINTON-Dr. Luke Roberts. March, 1898, took a departure 
from normal on all points. Its maximum temperature, mini
mum temperature, mean temperature mean temperature of 
the warmest day, mean temperature of the coldest day were 
each above normal. The rainfall, range of temperaturP 
number of storm days, number of cloudy, number of ,·IP. · 

days and the per cent of cloudiness were each in e., C(· i; of 
normal. The movement of the wind was much below normal. 

CARROLL-Moses Simon. First robins noticed the 17th. 
0GDEN-B. Sayre. First robins on the 5th. 
◊LIN-Na.than Potter. First robins seen on the 7th. Geese 

and ducks on the 8th. First plowing in the field on the 14th 
Brilliant aurora night of the 14th. · 

The following are the temperatures for the month, followed 
by 1\-larcb normals: Maximum, 66°; normal, 65 .1°; minimum, 

OvrD-H. C. Miller. Very brilliant aurora from 7 P. M to 
11 P. M. on the 15th. 

PLOVER-J. S. Smith Considerable thunder on the morning 
of the 27th; snowing hard at the time, with the temperature 
·11' above. 

SIDNJCY-G. V. Swearingen. There was a drop of 54° on the 2
ls,, and 47° on the 20th, both changes being very severe on 

stock and some people. 

W ASHTA.-H. L. Felter. Some seeding done on the 9th and th
t. Jround in good condition for sowing wheat on the 15ti1, 
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ELKADER-Charles Reinecke. Ice in the Turkey broke up 
and went out at Elkader on March 7th, at 4 P. M. The channel 
was thawed out before. For the first time since September 
the precipitation exeeded the average. 

FOREST CITY-J A. Peters. Severest snowstorm of the sea
son on the 27th. Spring work commenced about the 15th, but 
was delayed on account of the storm of the 27th 

GALVA-Jay M. Crowley. The storm of the 27th left from 
four to five inches of snow on the level. 

GRAND MEADow-F. L. Williams. A wonderfully fine dis
play of auroras on the 14th and 15th. On the 15th work in the 
fields began. The month has been marked by extremes of 
temperature. The early part of the month was warm and 
pleasant, followed by every kincr of weather, delaying farm 
work. Wheat all sown during the month; more sown than 

for years. 
HUMBOLDT-Henry S. Wells. High wind on the 14th. March 

came in like a lamb and went out like a lion. Wheat nearly 
all sown, and thought to be in good condition. Clover sod 
being plowed for corn. 

low.A. CITY-Mrs. C. M. Hobby. Robins plenty on the 7th, 
and bluebirds beard again . Slight hailstorm on the 20th. 
Very good March weather for this climate--neither too hot 
nor too cold. 

KEOSAUQUA-]. H. Landes. The northern light display from 
8 to 9 o'clock Monday night, March 14th, was admired by many 
of our residents. 

LAMONI-T.J. Fitzpatrick. The 6th and 7th were hazy, like 
Indian summer. On the 9th frogs were heard for the first 
time. Thunder and lightning for each rainstorm. 

MAQUOKETA-A B. Bowen. First robin on the 15th. First 
plowing on the 16th 

MABON CITY-B. F. Gibbs. On the 14th wind, nearly a 
hurricane. 

Auroras -Alta, Amana, 14th, 15th; Clinton, 15th; Cresco, 
14th, 15th, 16th; Decorah, 14th 15th; Delaware, 14th, 15th; 

• 

• 

Ft. Madison, 14th, 15th; Grand Meadow, 14th, 15th; Grundy 
Center, 15th; Guthrie Center, 24th; Humboldt, 16th, 17th; 
Indianola, 15th; Keosauqua, 14th; Lansing, 15th, 16th~ Olin, 
14th; Osage, 15th; Oskaloosa, 14th, 15th; Ovid, 15th; Ridge
way, 14th, 15th; Sidney, 15th; Sigourney, 15th; Waterloo, 15th; 
Webster City, 15th. 

Fog-Lansing, 18th; Lenox-, 18th; Ovid, 18th; Sidney, 18th, 

19th. 
Solar Halo.-Alta, 11th; Grundy Center, 29th; Guthrie 

Center, 3d. 
Lunar Ha/o.-Afton, 29th; Alta, 3d, 7th, 30th; Amana., 4th; 

Cresco, 4th; Grundy Center, 3d, 4th, 5th; Guthrie Centere, 3d, 
4th, 30th; Lamoni, 30th; Lenox, 30th; Osceola., 29th, 30th; 
Ovid, 29th, 30th. 

Lunar Coronre.-Amana, 4th. 
Parhelia.-Ames, •th, 14th; Grundy Center, 4th; Guthrie 

Center, 4th; Lamoni, 4th, 5th; Lenox, 4th, 15th; Newton, 4th. 

ERRORS IN FEBRUARY REVIEW. 

Dows: Total precipitation should be 1.65. 
HUMBOLDT: Total precipitation should be 1.29. 
MAQUOKETA.: Total precipitation should be 1 ·52 
MONTICELLO: Maximum temperature should be 46° on 10th. 
THURMAN: Total precipitation should be 1.72, 

LATE FEBRUARY REPORTS. 

KNOXVILLE: Mean temperature, 26.6°; highest temperature, 
49° on the 10th; lowest, 6° below on the 2d; total precipita
tion, 1 04 inch. 

MILLMAN: Total precipitation, . 97 inch . 
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Grand Meadow•........ . ....... 35.0 .. . . .. .. . 58 21 12 27 46 2 35 .80 6 8 .. . .. W ~: 
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2 Greene; .. .. .. .. . .. .. .. .. . . .. . 86.8 48.1 25 6 62 21, 25 10 23 62 1.69 .67 ... T .. · S 
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Greenfield ... .. ..... .. ........... 88.7 51.7 25.7 73 26 8 23 65 1.70 .69 2 3 
Grinnell .. . . .. .. .. .. .. . . .. . .. 38 6 49 1 28 0 61 25 11 23 50 1. 17 4.5 .. .. .. . . 8 16 i 6 , . .. 

1 
Grundy Center. .. .. .. . . . .. .. . .. .. 86 2 47 8 24.9 6i 21 ll 23 53 1.20 .53 2 O .. SE 7 1a 1 5 
GutbrleOenter ................... 872 498 25.1 71 26 !l 28 62 131 56 85 T S 15 7 9 4 1 1 
Hampton. .. .. .. .. . .. .. .. . . . . .. 35.2 45 . 1 25.8 63 26 10 23 53 2 37 84 5 5 . . .. .. . NW 9 15 7 6 . .. .. .. 

6 7 24 3 43 ...... 
Hedrick•;.. . . .. .. .. .. . . .. . . .. 89 9 63 26 4 59 1.a1 . o .. .. .. .. .. .. 
Hopevllle.... ....................... 811. 1 49 9 28 1 67 26 10 23 57 I 48 .63 .. .. .. .. . .. . NW 8 12 11 7 ........ 
Humboldt ........ · .. .. .. .. .. .. 35.3 47.5 23.l 69 26 4 30 65 l 74 .58 10.0 .. . .. . .. SE 16 8 7 7 1 2 
Indep.;ndence ...................... 86.8 47.1 26 4 62 21 13 23 49 1.71 .i;o 1 5 .... . .. NW 17 8 6 6 1 l 
I ..1.dianola. . ................. . ...... 39 4 50 8 28.1 6ti 26 1l 23 6,5 .79 .32 .2 ....... . NW IO 12 9 6 2 1 
Iowa Oity (Veblen) ......... .. 39.1 49 6 28 6 65 21 17 23 48 8.02 .82 4 O .. .. .... S 11 9 8 9 ..... .. 
Iowa Falls.. . .. ... .... .. .... .. 36.8 46.3 25.3 68 21 10 23 63 l 14 .33 3.0 .. . .. NW .. . .. .. .. .. ..... 4 
Keokuk.................. . . .. .. . 42.8 52 I 88 5 65 8, 16 111 !la 46 5 96 2.07 2.0 . . . . . . .. SE 11 o 15 9 1 7 
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Knoxville....... .......... . .. . .. .. 40.6 61. 1 29.9 66 26 13 23 53 1.22 .52 T .. . . .. .. NW 18 2 11 3 ....... . 
Lamont............. ............... 40 2 51 3 29.0 67 26 13 1,22,23 51 2 37 1.03 T .. .. .... NW 16 4 ll 7 .... 1 
Lansing............. .. .... ..... .. 37.6 47.6 27.7 60 27 6 4 54 2 37 .60 .66 .. .. .. .. .. .... .. 16 6 9 8 .... 1 
Le Mars. .. .. .......... . .. .. . 36.3 47.6 25.0 66 14 6 22, 23 60 I 26 .59 7.0 .. .... .. S 16 5 to 8 ....... . 
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Linn Grove (M.t. Vernon>. ......... 37.6 47.l 28 0 62 21 15 4 47 1.99 63 3.5 .. . .. .. NW 14 3 1-i 7 ... ... .. 
Logan. .... .. .. .. .... .... . .. .... 37.0 48.8 25.2 68 J4 7 28 61 2 09 .80 11.0 . .. . .. S 22 4 5 4 1 
Maquoketa. .. .... .. .. .. .. ... as 6 49 2 28.0 65 17 1l 4 54 2.93 .85 4.0 . ... .. SW 16 6 9 9 .... I 
Marshalltown .. .. . . .. . .. .. .. 38 6 50. l 27.0 68 8, 25 12 23 51 .33 .10 .. . .. . . . .. . SE 8 11 12 6 1 1 
·Mason Oity. . . . .... .... ...... . 34.0 44.3 23.7 62 2tl 8 23, 30 " '' .76 '"5 .. .. . . ... .. .. . . .. .. .. 4 ....... . 
Mooar . . . ... . .. . .. .. .. .. . .. .. . .. 40.6 51.4 29 7 67 8 15 24 52 5.33 1:a2 .. .. .. ... : . SE . 10 2 l!l 7 ...... . . 
Monticello.. .... ... .... .... 38.9 48.I 28.9 60 16, 21 11 3 49 2.4! .67 5.0 ... .. .. SE 15 a 18 7 1 . .. 
Mt. Ayr. .... .... .... ... .... .. ... 39.7 51. tl 27.8 67 26 11 23 56 2.15 .70 T ....... NE 8 10 13 'i ...... .. 
l\lt. Pleasant * ..................... 42.2 .... ... 62 26 19 23 43 5 60 2.21 ...... S\V 17 5 9 10 .... .. 
Mt. Vernon*. . ... .. . .. .. .. . .. .. . . 3S.6 . .. .. 63 21 16 4, 2:j 4'l 2.23 .45 .... .. . .... .. . . . .. . .• .. .. .. .. 8 . .. . ... 
Neola.... .. .. . . . .. ... . .. ... 37.9 48.9 26 9 67 14 2 22 6.5 .50 .40 1.0 ...... NW 4 20 7 2 ...... . 
New Hampton...... ... .. .... .... 38 8 50 3 27.2 67 21 II 23 56 1.61 .61 6.0 ....... N\V 13 9 9 4 ....... . 
Newton. .. . .. .. .. . . .. .. . .. .. .. .. 39.0 49.8 28 l 63 26 12 28 51 I 16 .44 .8 .. .. . .. RE 1l 12 8 5 .. . .. . 
Northwood..... . .. . . .. .. .. .. . .. 34.6 45.3 23 9 62 26 9 23 53 l 03 .t18 3 0 . . .... . N \V 23 1 7 2 ... . 
Odebolt ......................... . 86.0 48.4 23.7 65 a 6 23, 28 5!l 2.50 1.83 11 0 .... .... .. ....... 11 10 JO 5 ... 2 
Ogden ........ · .... ... ·..... ... ... 37.3 49 .4 25 2 69 26 9 23 60 2 08 83 4 5 .. . .. .. SE 17 0 14 7 1 
011ne ................. . ..... . ... . ... 372 469 27.4 60 22,27 10 5 50 288 .F5 2.0 ....... • NW ............. 9 .. 2 
Omaha, Neb ........................ 39.2 49.3 29.2 68 8 11 22 57 1.15 .57 7.3 O NW 12 10 9 8 .... .. 
Osage t.. .. . .. .. .. .. .. .. . .. . .. 82 4 2 01 "'," 11 O NW 10 0 12 5 I 4 
Osceol11. ....... ...................... 38.8 49.3 28 4 ... iii' ... 8 "if .. ·21· 50 1 ·u ·5a T ..... .. SW 10 9 12 5 ..... . 
o0 s1<aloosa ......... ..... .. ... .. .. . 39 2 50.7 27 6 65 8 13 23 52 .b'i :35 .8 ...... :: NW 15 3 1::l 6 ..... . 

ttumwa. .. . .. .. . .. . .. .. .. .. .. .. 39.3 49.5 29.1 6b 26 15 2.1 50 I 90 1 20 W 3 19 9 4 1 ...... .. 

l1d:er::::~::: :::::·:::::::::. :::. ~tg !~·! :.~ ~ ig 1
: ~ ~i 2·~g ::i 5:g :::::::: NSW l~ ~ ~1 g .. i' r 

poftsiout ....... ........ .. ...... ~:X ~.~ ~~J 67 8 5 23 62 1.68 .41 7.2 ..... .. NW !l 12 10 6 1 .... 

l~fm~a.~~:::::: :·:: · :·::::::: ... :: -10.0 52.s 215 fo ~~ 1~ 23, ~ g: 1-~ ::~ ~:~ .. :::::: ... ~~ ...... ~ ~. -~• ... ~. g ·i' .::: 
1 1eeway .. · ..... .......... ....... 37.4 47.4 27.3 60 25 11 23 49 8 12 1 24 7 7 S 16 5 10 8 .... 1 

RRockkRalpl10dis ................. 84.2 47 8 20.6 61 7,14 2 22,28 62 .99 :40 4:o .::::::: S u 16 1 4 ...... .. 
oc we ty. . .. . .. .. .. . . .. .. . . 34.2 44 4 24.1 62 8 1-1 6 23 56 1 18 65 7 o 20 3 R a . . . . . .. 

SRutbovtena ........................ 3 344 4tl.O 22.7 63 14:15 5 23 58 1.50 :60 7·5 ::::::: .... Nw"· 13 1 17 6 ....... . 
ac ty.. ........... ... .... ... ... . '1.8 44.2 25.5 61 14 6 23 65 1 8·' 80 10 5 l O NW 9 12 10 5 •. .. . 

is!!1Y~:.;. :· .: H! !! li! il "·:i ~ ,.,,~ ~ fli il :: :i: a; !I / jg 1! !/:::: ... : 
pencer .... ..... .. .... .. ......... 83 4 4/i .5 21 4 61 21,24,25 4 22, 23 57 .74 .46 4 2 T S 1:,

7

, la 6 5 l ... . 
~Etrtt &rke. . .. . . .. .. . .. .. .. . .. .. . 34.5 45 6 23 4 65 ti 3 23 62 .87 .87 5.0 .. . . .. .. N 7 li 4 2 .. .. 
8 oux ty ........................ a5.9 46,o 2.s s 67 14 6 22 61 00 25 4 s . .. s 11

1

, 10 10 s ....... . 
T~Y:J~::·:.-.: ·:::::.: .. :::::::::::: .. ~~ ~ !3 t ~~·~ ~~ ~1 1! ii ~1 f·ig 1::~ 5 ·g .. ::: .. : ~; 18 g u J ... :::: 
Thurman....................... . .. 39.6 51.1 2:! 1 6q 14 11 22 57 1 ·14 ·6) 6 o · ·· .. · NW . o 13 !J 6 I I 
~p11sca ............................ 38 4 49 8 27.l 71 26 11 2:J fiO 1.80 :66 . . ..... :· SW 13 11 7 5 .... . . . 

w :st11:i;t()D .... : : : : : .. : : : . : : : . : : : . ~ ~ 49 4 27 5 g~ 2J f~ ~~5 471 1 · a4-,l .4809 lTO . : : : .. : NN w\V 18 6 i 7 . . . .. . 

W l ~ . .. .. . .. .. ... 7. : 1:::: ... i ~!;~rl~o~ .• ·.·_-:_-:::::·::::::::::::::. :r: :r~ ~J~ ~~ :i ~: [~ ~i }:~9 ::i {~ :::·:: N~ f1 fg 5 9 ... 3 
u,e tstBer dW ................... 86 4 46.4 26 3 67 26 10 23 57 2.95 1.60 10.0 . .. .. .. SE 10 11 10 4 1 .. .. 

w!~t B~~ncb·a" .... ::::::::::::: :ti 47.6 28.4 ~t 14
'~ 1X 22,~ ~g 2·~~ ·~ 4·~ ..... NESNW 1~ 14 1l a ..... .. Whitt 

* 34 8 63 8 11 28 . . •V .. • • • • .. ' " IO II I 7 ... " ... . en .. .. .. . .. .. .. . . .. .. . .. .. . .. 112 45 .ao s 20 
11 

5 2 .. .. 3 

;i~f~;~n.~~~~~.::::: ::::::::::: .. ft: ::.g ~g: g~ : 1i - 21 ;~ J ·ir 1.M_1·:~'.~· :::::::: ... ~~ .. J~-.. ~~ ..... ~ .... ~. g :::: .. :: 
Means. ......... ..... .... .. 37 5 48.6 26.8 64 9 . ... ... 10 6 ....... 64.2 1.94 . .. . 3.7 -~: NVi -, 

12 
--9 10-16 = = 

* Means determined from 7 A. M, 2 P. M. a.nd 9 P. M:. observations, and raaxtmum and minimum a.re ta.ken from , ~dinits tMeans determined 
from 7 A. M. and 7 P. M. observations *Received too late to be comou&ed wttb m!lans n One <lay mlsslnit. b two <l • ~. etc · 

• 



DAILY AND MONTHLY PRECIPITATION F OR MARCH, 1898 

STATI ONS, 
1 2 3 4 6 6 7 8 9 

DATE 

~ 
10 11 12 13 14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ~ 0 

8 ------------ --- ---------------Ada.tr ............... T T . ... . . . . . .. T . .. . . ... . .. .21 . .. . . . . .. . .. . . . . . ... .18. .. . . .. . . . T . .. . . . . . . . .22. ... . . . . .61 
•Atton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47 . . . . . . .. .18 . . . . . . . .31 .50 . . . . . . . T . . . . . . . . . .61 . . . . . . . 2 07 
Albia... . . . . . . . . . . . .02 T . . . . . . . . .. . . . . . . . . . .. .05 .50 .03 T .04 .. . . . . . . . 70 T T .25 . . · · · · . . . . .02 .45 . . . . . . 2.06 
Algona............. . . . .. . . .. . .05 T .. .... . ... .05. .. . ... T .. . ... .... .35 .... T . .. . ... . ... · ... ... .. l 00 ... .... 1 4:5 
Alta (Hadden) ...... 02 ......... 01 .04 ............... 03 .. .03 ... . ..... .47 .... · ·· · · ·· · .. .75 08 01 l.44 
Amana.. .. . . .. . .. . .04: . . . .. . . . .. .. .. .............. T .65 .07 .06 . ... .15 .. .. .. .41 .10 . . .02 .02 ...... · .74 . . . . 2 26 
Ames .................. .... ...... .. ...... .. ........ 14 ........................ 14 .35 ........... . 15 .. .. .78 

Ames (near) 
. . . .30 . . . . . . . . . . . . . . . . .30 . . . . . . T . . . . . . . . . . . .51 . . . . . . . l 13 .. . . . . . .. . . . .. . . . . . . . . . . . . ... 

Atlantic............ . . . . . . . . . . . . . . . . . . . . . . .30 . . . . . . . . .83 . . . . . . . . .. .27 . • T • • • • • • • • • • .62 • • •. . . 2.02 
Audubon........... . . . .. . .. . . . . . . . . .. . . . . . . . . . .40 .. . .. .5G . . . . . .. . . . . . . . .. . .17 . . . . .. . . . . .. .40 . . . ... . . . .. l 53 
Belkn\p,. .. .... .. .. .... .... .... . . . .... . ... .... . . .50 .10 .... 05 .... 15 80. ... . . .25 ............... 65 .15 .. .. . .. 2.65 
Belle Plaine. . .. .. .10 T . . . . . .. . . . . .. . . ... . . .. . .50 .10 . ... . . .25 . . .. .20 . . . .20 .30 • • • • • • .40 • • • • . . 2 05 
Bonaparte. . . . .. . . . . . . . . . . . . . . . . . . . . . 97 . .10 . . .26 . . . .37 l 10 . . 44 . . . . . . . . . .. . . .. .90 . 95 .. • . . 5 08 
Britt ............... T T ... . ... .. . . ... .. . . .. . . .05 .04 ... ... . . . . .43 .03 T . T .28 .. .. . . . . .. . . .10 . . . 93 
Burlington....... .. . . .. . . . . . .. . - . . . . . . 1. 10 . 34 . .. .28 . .. . . .. .49 1.65 . . . 03 .37 . . . . .. . . . . l.70 .17 . . . . 6.13 
Oarroll ............ T . ... . . . . T . . . . . . . . . . . . . . . .65 .. .30 . . T .26 .. .. .25 '£ . . . . ·.. .. .. .. .. .. . .55 .. 2 01 
ueda.r Falls... . . . .. . . . . . . . .. . . . . . . .20 . . .30 . .. . . .. . . . T .20 .. • • .. •· • • •· .44 .20 .. 1 34 
Oeda.r Rapids ....... 12 .. .. . .. . . . . . . . . . . . . . . . . . .52 . . . . .02 . . :23 .... . . .22 .08 .. . .08 . . . . . · .. : . .46... . .. ·· ... l 7l 
,Ohariton ........... T T .................. ......... 30 .18 .04 .... 17 .. .. .30 .05 ... ... .06 · · · ·· · ....... 60 ··· ·· l 60 
Charl t>s Oity. . . . . . .05 .. . . . .. .. . . . .. 02 T . . .20 . . . . . . . .39 T . . .10 .42 .. · · · . . . . . .50 .05 . ·· . . .. l.~3 

•Ola.rinda.. .... . .... .... .. .. .. .. . ... ... .. .65 .. , ... .37 .... .... .. .37 ........... T ..... . .... T .84 .. . . .. 1.73 
Clinton . .. . . ... . . .53 ... . . . . . . . . .. .. ...... 1.02 .28 15 . .. .59 .28 .12 .01 .05 .11 .. . . ... . .. . .75 .84 .. .. . ... 4 73 
College Springs.... . . . . .. . ... . . . .. . . . . .28 . . .. . . . . . . .10 . . .. .6 l ... . . .. . . . .04 . ... .... .. ... .30 . . .. . 1 3'i 

•Corning.... . .. .. .. . . .. . . . .. . ... . . . . .. . .. . . .. . . .. T . . ... . . . .. . .W .... T . . . . . . . . .. .40 .. . . . . .. . . . 80 
Council Bluffs..... .. . . ... .. . . . . . . . . .. .35 . .. .. . . . .40 .. . . . . . . .. .12 . . . .. .. . . . . .. .. .. .80 ..... • • • . . . • I 17 
Cresco. . . . . . . . . . . .07 .. . . . . . . . . . . T . . . . . . . . . . . . . . . .30 08 .. . . . . . . . . .47 . .. . . . 22 . . . • . . . . . . . . .56 . . 1.70 

•Davenport ......... 21 T ... . ... . ... .... .... .. . . .01 93 .10 .27 .. .28 .. .72 .40 T .03 .30 T ........ T l.89 .21 . . .. 4.8.5 
Decorah. . . . . . . . . .24 .. . .. .. . .. . . . . . . . . . . . . . . . .54 . . . . . . . . . . . . . . . . . . .81 . . . . . . . . . . . . .96 .03 . . . . 2 58 
Dela.ware.. .. ...... .07 .. . ... . . . . . . .. .. . . . . . . .44 . .. .10 . .. .20 ... . . . . .61 . . .. .. .23 10 .. . . .. . . . . .37 . . . . . . 2 12 
Denl,on .. . .. . . . . . .. . . . . .. T . . . . . . . . . . . . .20 . . . . .35 . . . . 30 T · · · · . . . . . . . .. .5u . . . l 35 

.Des Moines.. . . . . . T T . . . T . . . . . . .02 .4.1 . . . . . . . . 05 . . . . . . .18 T . . . . T .03 . . . . . . . T .64 .02 . . . T l 3.5 
De Soto.... . .. . .. .. .01 T . . . ... •r . .. . . . . 02 .48 . . . . . .10 . . . . .. .34 .. .03 ... . . .. . .. .66 .. . . . . . ... 1 59 
Dows....... . ..... T T .03. .. . .. . . . .30 . . . . . . . 06 .16 .53 .. . . 20 T . . . . .. . . . . . .28 T .02 1.57 
Duouque.. . . .. .. .35 T T . . .. . . . . . . . .01 . . .6., .01 .16 . . .46 . . . . .. 46 .07 .. .02 .30 ........... T -~1 .08 .. · ........ 2.78 
Eldora....... .. . . .. .05 ... . . . . . . . . . . ... . . . . . . .40 T . .. .. .. ... . .50 . . .. . . . .... 50 .30 ... . ... 1.75 
Elkadex· ........... 24 ......... . . . ............ .40 07 ...... 06 ....... 74 .... 79 ........... 08 29 . . ... .. 2 o7 
Fair field ......... T T . . .. . . . . . . . . . . . . . . . . . . . T .30 .05 .15 . . . .14 . . ... .65 .20 T .. .33 . . . .. . !.00. ... .. 2.82 
Forest Oh;y......... T . . . . . . .. . . . . . . . . . . . .10 . . . . . . . . . .. .. . . .43 . . . T .30 . . ·.. . . . . .. . · · · · .f . . . . . 1 Sj 
Freci r lcksbur g..... .09 . . . . . . . . . . . . . . . . . . .. . . . .26 . . . . . . . . .26 . . . . .40 . . . .38 . .. . . . . . . . . . . . . .1:>. • • • ~.:n 
Ft. Madison .. ...... T T ... . . . . . .. .... . ... . . .. 1.35 . . . 30.... .50 .. .. . .611.0j T . .. .. .. .. 1.16 l.25 . . . .. 6 21 
Galva............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .08 . . . . . . .. 28 T T . . . . . . . . . .. . . . . . .45 T . . . .01 .82 
Glen w:>od ... . . .. . .. . . . . .. . .. T .. . . . . . . . . . . .50 .. .20 . .. . .18 T .. .. T T .. . . .. . . . . .30 . .. . . . . .. . . 1.18 
Grand Meadow.... 22 . .. . . ... . . .. . . . .. . .. . .25 .07 . . . .08 . .. . . . . . . . . . .37 .. . . .. .80 . . . .... . . . . . . .5tl . .. . . . . . . ... 2.35 
Greene... . .. . . . . ... . . .. . .. . .. . .. .. .23 ... . . .. . . . . . .43 . . ... . . . .31 . .. .. . . . .. . .67 .05 .. .. . ... l. 69 

•Greenfield ......... T · T · ::: . . . . .. : .. : . . . . . . . . . .30 . .. . . .31 . . . .. .12 .27 . . . . . . T . . . . . . . . . . . . . . . . .69 . . . . .01 1. 70 
Grundy Center ..... 10 T ... .... ... .. ... . .. . T .20 .. .. . .. . . . . ... .. .10 ... .. .27 .............. 53 .. . .... t.20 
Gutbrie Center... T . . . . . . . . . . . . . . . . . . . . . . . .32 . . . .. . .27 . . . . . .17 . . . . . . . T . . . . . . . . . . . .55 . . . . . . . 1 3\ 
Hampton...... . .... .. . .. . . .. . . .. T . . . . . . . . . . . .42 . . . . ... .07 .. . .18 .68 . . . . . 28.. .. . . .. . . . .. . . .84 . .. . .. . .. 2 37 
Hedrick.. . .. .. ..... ... .... .. ... .... . ... .. .. .. 58 .. .. ............ 70 .. .... .. . ........... 08 .... .. . ... 1.31 

•Bo peville... . . . . . . T T .. . . . . . . . . . .. . . . . 22 .11 .. . . . . . . . . z.:; . . 18 . 08 . . 01 . . . . . . . . . . . . . 63 . . . . . . . . . . I 48 
Humbold t.......... ... . ......... 04 ... ... .20 ... .. .03 .... . . .57 .01 .. .31 ... . . .. . .. 58 .... .. .. . .. 1.i4 
independence ....... 15. ... . . . .. . ... ... .. . ... .. .25 T . . .01 .. . . .40 . . . .. .50 . . . . . . .. . .. . .. . . ... . .40 ... . .. 1 7t 
lndia.nola. . ......... T . . . . . . . . . . . . . . . . .. . . . . . . . .04 .32 T . . . .. .13 . . . . . . .03 . . . . .06 . . . . T T . . . . . . . . . . .21 T . . . . . . . . 79 
Lowa. City........... .12. . .. .. . .. . .. . .. . ... .12 .70 .14 ... . . . . . 48 . . .62. ... . .. . .06 .08.... ... .. . .. . .70. ... . . . ... 3 .0.2 
low!\. Falls......... . . . ...... T . .. . . . . . . . ... .30 . . . .. . . .. T .311 . .. .25 T . . . . . . . .. . . .26 . .. .. .... 1.14 

- Keokuk ...... . ...... T T . . .. . . . . . . . . . .. . . . . T .47 1. 18 .08 .25 . . . . .20 . . . ... 1.09 .28 . . . T .36 . . . . . . . . . .. T 2.07 . .. .. . . . . . . 5 98 
Keosauqua..... .. T T . .. . .. . .. . .. . . . .. .... .40 .54 T .16 . . . . .. . . 1.00 .80 . .. T . . .. .. . .. . . . T 2.10 ... . .. . .. . .. n.00 
Knoxviile.. . ..... T .... . ... ... .. . . . . . .. . .. . .. . . .. 52 T .. . .. . . .. . . .29 . . T 'r . . .. . . . . . . . . ... .4! . . .. . .. .. 1 22 

•Lamoni...... . . . . T . . . . . . . . . . . . . . . . . . .26 .02 . . . . . . . . .30 ........ 1.03 .11 . .. .. .11 . . . . . . . .. . . . . . .55 . . .. . . . . . . .. .. 2.37 
Lansing. .. .... . . .. .29 T .. . . .... ... . . . . . .. . . .. . .53 T .11 .. . . . .22 .05 ... .45. .. . .. . . .. .60 .12 .. ... . . 2.87 
Larch wood... . .... . .......... T T . .. . . . . .. . . . .10 .10 T . ... .80 .25 . .. . .05.... . . .. . . . ... . .. . . ... . .. T ... ... ·· ·. . ··· l. 30 
Le l\la.rs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 . . . . . . . . . . . 30 . . . . . . . , . . 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . 09 . . . . . . . . . . 05 1. 26 
,Lenox ... . ......... T ... .... .... .... ... . ..... 27 .07 ..... 12 .11 .. T .20 ... .. .. .04 . . .... . .. .40 .... .. 1.21 
LinnGr' ve(Mt V.). . ... ... . .... . . .. . . . . .... . . . . . . . . . .63.. .. .21 .. . . ... 23. .. . .. . .40 . . . ... . .05 .04 • •· • . .. . . .. T .43 .. . ... . .. . .. 1.99 
Log an . . . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 . 80 . . . . . . . . . . . . . .19 . . . .. , . . . . . . . . . . . . . 60 . . . . . . . . . . 2 09 
Maquoketa. . . . ..... 50 .. . . ... ... .... ... .. . . .. . .. . .85. .. . .10 .40... .. .. .15 .87 T .02 .24 .. . .. . . . .. . .. .30 . . . . .. 2 93 
Marshalltown ...... 01 .. ... . . .. ... . ... ........ 10 T ..... 02 ..... 08 T ... 02 .OS . ........... 07 T ........ as 
Mason Oity .. . . . . . ... .. . . . .. . . . . . .... .. . ... . . .. .. .20. .. . . .15 . . . . . .. .. . .35 . ... .05 .. .. .. . .. . . .. T . . .. T .75 
Millm an..... . ...... .. .. . . . . . .. . . . . . . . . . . . . . . . . . .45 .. . . . . . . . . . . . . .29 . . . . . . . . . . T . . . . . . . . . . . . .51> . . . . . . . . l 30 
Mooa.r . .... ........ ... .... ... .. . ... . ... .... .. .... 1 .48 . .... 30 ..... 24 .. ... .56 .73 .... . . .40 ............ 1.62 .. .. ... . ..... 5 33 
Mont icello . .". . . .. .20 .. .. . ... ... .. . . .. . . .. . . . . .67 ... .30 . . . . . . .. . 43 .28 . . .17 . . .. .. .... .43. ... .. . .. 2 4~ 

•Mt. A.y r ..... . ...... . .......... . ... ............... 31 .10 . . ... 25 ...... 52 . 12 ....... 15 ..... ...... . 70 .. .. . 2.15 
Mt. Pleasant...... .02 . . . . . . . . . . . . . . . . . . .47 .14 . . . . . . .21 . . . . . .45 2.13 .08 50 . . . . . . . . . .. 1.60 . .. . . . . . . . 5 60 
Mt. Vernon ........ .... ... .. .. . . .. . .... . ... 40 .40 .20 ........ 25 .. .. 45 .08 ... .05 .... .. . . .. ... .40 .... .. . ... 2 23 
Neola.. . ..... .. ..... . .. ... . ... .... .. . .. ......... 10 ........... 40 ..... T T ... ... . ........................ 50 
New H ampton... . . . . . . . .. . ... . . . . . . . . . . . . . . . .40 . . .. . . . . . . . . .. . . . . . . . . .61 . . . . . . . . . . . . . .40 .20 . . . . ...... 1 61 
Newton ............. T .. . .... .. .. .. .. .44 .. .. 10 . .. . .... 20 ............ 09 . . .. ... ......... 33 .... .. . .... 1.16 
Nor t h MeGregor .. .28 .05 T . .. ... . . .. . ... .. . .. . . . .. .13 .05 . ... . . .15 .. . .. .28 .05 .. .50 .08 . ... . ... .. .12 .15 .. . .. . .. l. 84 
Nor thwood .. . . . .. . .. .. . .. . . ... . . . .. . ... .. .. .. ... . . . . .. .. .35 .. .. .. T . . ... . . .. . . . . .68 . . . . . . . .. 1.03 
Od ebolt. . .......... . . . . . .. . . .. T .. . . . .. . . .. . .. . . .83.. .. . . .2b .. . . . . .. .50 .. . . . .. . .06. .. . ... . ...... 1.33 T ... .. 2 50 
Ogden ...... . . . . . .. .... . .. . .. . ... ... . . . .. . .. .20 .. ... .10 .. . .. .. .20 07 . .. . . . .. .83. .. . . . . . ... . . . .65 .03 . . . .. 2.08 
Olin . .. . . .. .. . . .. .. ... ... .. .... .. .... ... .85 .. .11 ..... 35 ........ 22 .35 .. .10 .33 ... . . . ... 07 52 . ... . . . ... 2.88 
Oma.ha(Neb.) ....... 01 ... . .. ... ... .. . . . .... 09 .17 ......... 14 .04 .. ..... 12 .01 .. . . .. . T . ... .... . . . . 67 .. .. . .. T 1. 15 
Osage ..... . ..... . . T T ... . . .... T . . . . . ... .. 50 .. . . . . .12 .. .. ... . . . . .40 . . . .23 ... . . . . . .76 ... ... . . T 2.01 
Osceola .. ............... T . . . . . . . . . . . . . .. . . . . . . . .13 .22 . . . . . . .21 .. . .17 . . . . . . . . . . . . T . . .. . . T .53 . . L 26 
Oskaloosa..... . .. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . .12 T . . . . .05 . . . . . . . . .08 .15 ., . . .. .12 . . . . . . . . .. .35 . . . . . . . 87 
Ott umwa........ .. . . . . .. . . . . . ... .. .. ... . . . .. T T . . . . .. . .. . ... . . .. . .. . 50 .. .. .20 ... . ... .. . . t. 2( ... .. . . . . 1.90 
Ovid ............... T T . . ... . .. ... .. .. .. .. .51 .06 . . .Zl. .. . ... .. .95 .05 .. .. .12 . ... . . .. .01 .63 .. 2 .56 
P lover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . . . . . . . . . . .42 . . . . . . . . . . . . . . . . . . . . 40 .10 . . T 92 
Portsmouth . . . . . . . T . . . . . . T . . . . . . . . . . .20 .12 . . . . . . .41 . . . . . . . . . . . .25 . . 30 T . . . . . . . . . . .40 . . . . . .. T 1.68 
Primghar .......... .... . ... .. .. 10 .... .... . ... .... .. .16 .. .... .. .10 .. .. .40 .05 T T ................... 20 .... 10 . . 10 1.20 
Rel n be~k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 68 
Red Oa.k . . . . . .. . . . . . . . . .. . . . . . . .. . . .47 . . . . . . . . . .25 .. . . .32 .02 . . . . . 1' . . . . . . . . . . . . . . .65 . . . . . . . . . t. 71 
Ridgewa y ......... OB T T ... . ... .. .. T .. .. 1.24 .. . .. .. .27 ... .. .73 .... .... ... 30. ... .. . . ... .4\ 09 ... .. T 3.12 
Rock Ra pids. . ..... . . . . . . . . . . . T . . . . . . . . . .. . . .40 . . . . . . . .35 . . . .. . . 12 . . . . . . . . . . .. . . . T . 12 . . . . . . . . . . . . . .99 
Rock well 0 1 ty... . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .23 . . . . . . . . . . . . . . . . . . 30 . . . . . . . . . . . . . . . . . . . . . . . 65 . . . . . . . 1.18 
Rut hven .... . ...... T . . . . . . . . . T T . . .. . . . . . . . .05 . . . . . . . . . . . . . . .60 . . . . . . . . .15 . . . . . . . . . . . .4.0 .Su . . . . . ... L 50 
Sac uity ...... .. .. .. . . . . .02 .. . . ... .. .25 ... .. ... 50 ... . .... . . .. . . . .. .26 . . ... . ... .. . .. . 80 ... . .. . . . 1.82 
Sibley .............. T . . . . . . . . T . . . . . . . . . . . . . 'l' .30 . . . . . . . T . . . .. . . .. .16 . . T . . . T . . . . . . . . . '~ . . . . . .01 .50 
Sidney .. . . . . . . . . . . . . . . . . . . . . . . . . . T .. . . . . . . . . ... 1.00 .32 . . . . . . .45 04 . . . . . . . . . . . . . . . .. . . . . . . . . .l>!l • • . .50 .. .. 2.65 

- Sigour ney .......... . . . . . . . . . . . . . .. . . . . . . . . . . . . . .62 T .07 . . . . .09 . . . . . . . .85 . . . . . . 10 . . . . .. . . . . . . . . 6t . . . . . . . . . . . . 1 85 
Siou x City .. . . . .. .. .. . . . . .. T .. .. . . . . .11 .24 .... . .25 .07 ... ... .14 01 . . T .. . ... . . . T .07 T ... .01 .90 
Spencer. ........... . . ... . ... .02 T . . . . . .. . .... . . . . .02 .... .... T .. . . . 23 .. . . . . .. . . ... . . . .46 T . . .. . .01 .74 
Spirit Lake . . .. . . .. . . .. .. .. .. ... .. . . .. .10 . . . . T .. .. T .10 . . . . . . .. . .. . . .. . . . . . . .. . .30 . ... . .. . .... 37 87 
Stuart .. .. .. .. .. . . . ... ... .. .. ... .20 .. . . . 1.30 .32 . . . .. . . . . . . .. .30 . . . . ... . . . 2.12 
T oledo.. . .... o~ .... . ... ... .. . .. . ... .. . 41 .. .. .11 .2:S .10 ....................... .40 ... .. . . . . .. 1.30 

...,T h urman ... .. ... . 'f T .... . . T ... .. . . ... .. 60 .20 .... 20 .02 . ... T 30 ... T T ... .. ... .. .42 . ......... . 1.74 
Villisca............ . . . . . . . . . . . . .. . . . . . . . . . .56 .. .. .36 . . . . . . . . . .50 . . . .. .01 . . . . . . . . . . . . . .3i . . . . . . . . . . . .. 1.80 
Vinton .. . . .. .. .. .. . . . .. . . . . .. . .. . . . . .. . . . .. . .. . 36 . . . .15 .18 .. . . .. . . . . .10 .08.. .. .. . 05 ... . . . . . . . . . .!l9 . . .. .. . .. 1.41 
Washington ....... T .. .. . .. .. . . . . . . ... . . . . . . .72. ... .10. .. . .18 .... .. . .69 .. .. ... .18 .. . . . .. . .... 80 . . . ... . . . . 2.67 
Washta...... . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . . .05 .. . . .. . .15 . . . . . . .19 . . . . . . . . . . . . . . . . . . . . . . . 12 . . .02 . . . . T .53 
Waterloo ............ 09 . .. .. . .. , . . . . . . . . .. . .. ... .. . .47 T . . .. .07 . .. . . ... 30 .. . .O<i .44 . .. . . . . . .. . . .. . .38 .10 . . . ... . . l.t-9 
Waverly . .... . ...... 06 .. . ...... .... .' . . . . .. .. ... . .. . . .35 . .. . .15 ....... .. 36 .04 .. .. .04 .24 . .. . . . . . . . . .60 .013 .. t.9L 
Webster City .. .. . . . . . . . . . . . . . ... ''. .. . . . . . . . . . .. . . . 1.50 . . . . . . . .. . . . . . . . .50 T . . . . . . . .10 . .. . . . . . . . . .85 . . T . . . T 2.95 
West Bend......... T T . . . . .05 . . . . . . . . . . . . . . . . . . T . . . . T . . . . .42 . . . . . . . . . . . . . . . . . . .. . . .50 . . . . . . .. . . . . . 97 
West Branch ..... T T ....... ........ , .. . . ' ........ 71 T .16 .41 ..... .... 2B .12 T .15 .... .. T T .91 .. . ... .... .. 2.7t 
Whitten........ . . . . . . . . . . . . . . '!: 

1 

. . . . . . T . . . . . . . . . T . . . . . . . . . .30 .. . T . . . .. . . . . . . . .15 . . . . . . . . . .45 
;nton Junction ... 15 .......... I· ··· .... .. ....... l.04 ... .18 .... . .. . ....... 1.li .... T .17 T .. . .......... 90 .. . ......... 3.58 

lnterset.. . . . . . . .... . . . . . . . . , . . . . . _. . . . . . . . . .45 . . . . . .. . . . . . .15 . . .28 .fl& . . . . . . . . . . . . . .. . . . . . • . . . . . .55 . . . . . . 1 li t 
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b 
j Max 
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23 C),~ --
24 2.; 
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l fi 
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28 
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f' • w 
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36 
21 
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28 
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19 
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a2 
27 
31 

Keokuk ..... { ~H~: 
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24 
36 
13 

60 
Zi 
30 
18 
:H 
2.~ 
36 
18 
33 
24 
3:3 
24 
85 
2-l 
;;O 
ti 
3'> 
25 
:-12 
2:! 
3'i 
2'i 
32 
•)· 
-l 

34 
26 
33 
26 
4-1 
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36 
27 
81 
?'> .,., 
at 
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29 
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31 
19 
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28 
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26 26 
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20 33 
12 I 10 

3 4 

. -
4·1 42 . 
111 21 .. .,~ _, 23 
34 33 
Hi 16 
38 :i2 
27 17 
41 40 
19 20 
46 44 
12 21 
15 ·10 
1:; 18 
45 38 ,,_ 
-· 24 
40 40 
2-'> 20 
37- 8! ..,. 
-l 2"! 
a:-i aa 
16 14 
35 :~, 
27 21 
H JU 
18 16 
39 38 
2.) 14 
37 at 
25 14 
41 311 
2b 2-! 
37 32 
20 13 
48 48 
20 26 
41 47 
10 22 
47 47 
17 2d 
47 48 
20 24 
37 35 
22 12 
31 31 
2l 22 
38 36 
28 8 
a2 38 
20 16 
45 37 
2'2 2o 
45 40 
18 ~o 
36 32 
13 15 
il:i 33 
1a 15 
44 41 
16 19 
io 42 
18 10 
40 35 ,,_ 
#I Zl 
81 35 
15 l 'i 
34 30 
Ii 16 
48 5'i 
21 2i 
37 38 
18 15 
47 43 
17 20 
39 38 
26 20 
a1 31 
18 18 
43 41 
15 17 
37 34 
17 10 
44 42 
l!l 2:1 
36 34 
16 H 
38 39 
23 16 
44 40 
22 21 
37 3'1 
27 10 
37 34 
16 16 
36 3i 
28 24 
35 3g 
25 3-1 
.l!l 40 
ZS 23 
44 44 
20 2,:; 
38 38 
14 6 
34 40 
zo 28 

5 6 7 8 9 10 11 12 

- .. - - - -- -
67 54 62 tll 58 45 as 4-1 
28 2d 30 36 33 2-! 28 31 

. . . . . 
23 27 3i 3'? 30 

,,_ 
3z 33 _, 

45 50 58 ti I 4~ 31i 40 44 
29 29 33 4G .,. 27 2'> 21 
40 •15 5·' 

I ., ' 45 38 40 - !\6 50 
23 33 29 3d I :JS 25 31 32 
47 50 6'.j 61 f !l 45 i·a H 
21 30 29 36 :n 23 28 32 
44 56 O'l I 63 46 42 38 41 
31 27 31 40 27 20 2i 21 
45 51 61 55 50 45 43 43 
25 2i 33 3\l 2\l •)·> 25 21 ... 
45 SI 60 62 50 48 42 .w ,,- :ID :B 3ll la 30 31 3.'l Z;) 

r,z I 58 43 4::1 t5 4·? 4'.? 45 
15 28 25 I 3? 3.'> Ul 28 30 
44 51 6 l 65 47 48 ti 89 
2! 27 28 I 3s 3~ 28 3/S 32 
42 42 57 61 47 4'.) 3~ 4,5 
?" 30 :i2 :n ~ 20 2ii 2, -·'> 
45 5~ 59 o:i 63 49 55 JO 
23 .,~ '?9 42 1 4& 32 

1 
:ill 3t _, 

4·1 54 I 62 61'> 4:i !2 ,t:J 4'l 
19 I ::o 8!i 41) ao 21 2,'> 21 
t~ 47 4G 5~ 58 ! -iS 4! 40 
20 31 a, 40 :n I ~2 31 a; 
43 4~ I 5.i 5H 5:1 4!\ !17 40 
•l·) 30 2i 3;- :u ~l 33 3'? ~-
'" fl!i 60 0:1 r,; J6 39 42 
-r, 29 31 lO 39 29 32 34 
40 45 55 60 50 44 lO 39 
25 3J 2i 3i :JI 21 29 31 
51 59 lH Of! 56 43 40 41 
34 32 31 1:1 J3 28 31 1 30 
48 57 6J 66. 61 4l 39 43 
31 28 31 :io 31 2..5 28 , 27 
47 ;lj 47 66 57 45 89 37 
31 ::Sl aa 41 :H 25 29 29 
50 58 68 69 63 45 39 47 
3ti 33 31 41 31 ..,-

~ 29 27 
39 44 50 55 46 44 36 37 
:rn 30 30 :17 28 24 29 30 
41 49 55 00 il8 4tl si 37 
20 3'2 28 42 42 33 3{ 33 
43 46 5:1 55 52 47 37 42 
,o 30 31 !l9 ,i5 2-J 29 31 
36 55 5l3 60 RS 40 4i 45 
16 15 20 21 28 2! 27 24 
48 51 63 6l 57 46 41 42 
27 3-3 35 ·i2 35 27 32 84 
50 55 t:1 6! 55 45 40 45 
2d 27 31 ao I a2 29 29 35 
4 '? 4!! 58 61 56 44 39 40 
2.5 29 32 :is 30 21 26 26 
39 46 52 6:l 51 44 35 38 
lti 31 27140 !5 27· 31 32 
4-.5 40 as 1s a3 35 34 41 
28 30 26 30 20 t! 24 31 
4'> 49 63 55 51 48 37 39 
1~ 28 26 37 30 21 30 30 
44 5:1 60 ti! 54 48 4-0 40 
2'l 30 .,. _, 35 37 2i 31 31 
42 48 56 65 61 39 3i 39 
24 30 34 :i5 27 25 25 2.5 
45 52 GL 6:1 63 37 40 45 
3t 30 3s I 41 26 I 21 2tl 3; 
4!l 63 6'> 6S fJO 45 3!1 4.5 
3:1 3l 36 u :30 2i 27 26 
46 50 511 61 5! 46 39 42 
21 30 31 :16 3l ~.? 2'1 30 
51 57 63 6fl 52 46 40 4il 
2.➔ 27 ::12 40 2b 21 2~ 19 
42 48 5H uo 60 4i 4.2 41 
•>-> ~- 31 :i! 38 36 2j 30 3~ 
41 5 l 58 61 60 45 37 40 
18 30 29 33 29 2.5 28 30 
48 55 Il l 61 ~7 45 43 44 
2!l 28 3i 38 31 20 28 28 
43 49 67 62 43 46 38 40 
2.'i 31 31 39 30 25 2o 30 
48 54 61 6 3 511 4t 36 .j '3 
2,l 2i 32 ;35 34 27 29 32 
42 47 57 62 55 42 3S 42 
20 29 31 :Js 27 20 26 2'2 
40 4.5 52 55 50 46 4-0 311 
17 30 :?7 33 34 21 30 29 
47 54 62 64 62 I 49 40 41 
26 2ll 3l 4l 33 21 :JO 21 
4,; 49 57 61 53 I .a 3.~ 40 
211 30 2d :14 40 21 3~ I '.!9 
4:1 -18 57 j Ill 50 50 40 4·~ .,. 28 :il I 3':I 28 23 28 29 _., 
47 52 62 65 63 40 I 41 40 
~ 28 :J'? u 44 32 :i7 f' .... 
42 46 U2 1 •• 55 I 48 o ~o 
2.; 2i 26 I •• 42 27 36 :i2 
46 :H 61 16-i 58 I 46 -11 42 
26 :JO 3~ 40 3ti 2; 32 37 
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17 29 2tl 4) 38 2-l 30 32 
41 50 6~ 0} 58 :37 37154 
31 30 30 J1 24 ' ?') 21 ~ t _., 
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28 3tj 3J 33 26 -.. 
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2,i :i7 32 2-5 21 
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63 ti 1 62 54 50 
'...>I) 3;3 34 31 2d 
58 66 55 52 51 
2i JO 31 27 23 
57 6'i 55 50 48 
27 33 27 30 3> 
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62 58 55 53 46 
2::1 a! 30 80 20 
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31 i36 41 J9 29 
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2; 35 30 29 21 
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ao :H 43 35 26 
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25 35 30 28 20 
53 56 59 56 5,i 
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DAILY MA.XIMUM AND MINI MUM TEMPERATURE FOR MARCH, 1898-CONTINUED. 
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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN,· 
J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. 
Secretary-P. L. FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J.P. MANATREY, . 

J. W. WADSWORTH, 
G. S. JOHNSON' 
GEO. W. FRANKLIN, 
L. H. PICKARD, 

Bloomfield, Davis Co. 
- Fairfield, Jefferson Co. 

EXECUTIVE COMMITTEE. 

W. F. HARRIMAN. R. J. JOHNTSON. P. L. FOWLER. C. E. CAMERON, 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

Fr()m the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 
Adair ................................ F. L. Morrison. 
Afton ........................... Hon. N. W. Rowell. 
Albia ...................................... R. Moore. 
Algona ............................ 0. D. Pettibone. 
Alta. .................................. D. E. Hadden. 
Alta (Near) ........................... W. J. Minard. 
Amana. ... ......................... Conrad Sohadt. 
Ames...... . . . . . . . . . . . . . . . . . . . . . ... Exp. Station. 
Ames (6 miles s. e.), ................. . I saao Young. 
Atlantlo ............................... J. W. Love. 
Audubon ............................. F. P. Hooker. 
Belknap ............................ A. W. R ankin. 
Belle Plaine ...................... S. P. Vandike. 
Bonapa.ne ......................... Bon. B. R. Vale. 
Britt... ........... . .... . ...... .... G. P. Hardwick. 
Burlington.. ......... . . . . . . Prof. H. H. Severn. 
Carroll. . . . . . . . . . . . . . . . . . ............. Moses Simon. 
Cedar Falls............... . . . ... Prof. A. 0. Page. 
Cedar Rapids ......... Electric Light & Power Co 
Centerville ..................... .. Geo. Goodlander. 
Charlton ....................... Hon. S. H. Mallory. 
Charles City ...................... H. 0. Andresen. 
Cherokee.... . . . . . . . . . . . . . . . . . . . .. Hon. L. W. Beal. 
Olarlnda. ......................... A. S. Van Sandt. 
Olear Lake .............................. Wm. Gray. 
Clinton ........................... Luke Roberts. 
College Springs ....................... A. M. Finley. 
Oornlng . . . . . . . . . . . . . . . . . . . . . . ...... Tohn W. Bixby. 
Council Bl ufl's .......................... J. B. Rishel. 
Oresoo.. . . . . . . . . . . . . . . . . . . . . . . . . Gregory Marshall. 
Davenport ......................... *J. M. Sherri er. 
Delaware. .... . ....................... Wm. Ball. 
Decorah.... . . . ..... . ........... F. H. Baker 
Denison............ . .. . ........ Wm. A. McHenry. 
Des Moines ............... •Geo. M. Obal>l)el, M. D. 
De Soto ................................ R. D. Mina.rd. 
Dows... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. E. Fuller. 
Dubuque ............................ *E. H. Bowle. 
Eagle Grove........... . ....... . Smalll)age Bros. 
Eldon......... . ............. . . . . . . T. Madden. 
Eldora ..................... Prof. 0. F. Woodward. 
Elkader... . ....................... Obas. Reinecke. 
Estherville. . . . . . . . . . . . . . . . . . .... M. L. Archer. 
Exira....... .. .................... G. W. Guernsey. 
Fairfield ......................... Charles J. Fulton. 
Fayette ............................. R. Z. Latimer. 
Ft. Madison ................. Miss L, A. MoOready. 
Fonda ............... .... .......... Obas F. Linnan. 
Forest Oity ............................ J. A. Peters. 
Fredericksburg ...................... 0. E. Wright. 
Galva ................................. Jti,y Crowley. 
Garden Grove ........................ .. M. Wemple. 
Gladbrook........................ Geo. F. Parker. 
Glenwood .......................... J.P. J ackson. 
Gra.nd Meadow (Postville P. 0.) .. F. L. Wtlllams. 
Greene ................................... J. L. Oole. 
Greenfield ............................. J . G. Oulver. 
Grinnell ............................ Prof. 8. J. Buok. 
Grundy Center ...................... Geo. F. Ellis. 
Gutbrle Oenter ................. Osoa.r KlJngman. 
Hampton ............................ E. 0. GreneHe. 
Hedrick ...... . .................. ...... J. T. Brooks . 
Hawkeye ......................... Miss I. Whorley. 
Hopevtlle.. . . . . . . . . . . . . . . . . . . . . . . . . . . M. T. Ashley. 
'iumboldt............ .... .... .. ..... . .H. S. Wells. 
Independenoe ....................... E. F. Wultke. 
Indianola ........................ Prof. J. L. Tilton. 

a 

Iowa Oity ...................... Prof. A. A. Veblen. 
Iowa Oity ........................ Mrs. 0. M. Hobby. 
Iowa Falls ...... : ................... J.B. Parmelee. 
Keokuk .................... . *Fred. Z. Gosewisoh. 
Keosauqua ................. Prof. J. H. Landes 
Knox ville.. . . . . . . . . . . . Casey and Reaver 
Lamoni ........................... T. J. Fitzpatrick. 
Le Claire... . .... ......... ......... River Observer. 
Lansing ....................... ... . G. H. Markley. 
Laroh wood .......................... F. W. Stokes. 
Larrabee ............................. H. B. Strever. 
Lenox .. . . . .. .. .. .. . . . . . . . . .. . . . .. .. J L. Hurley. 
Le Ma.rs .............................. Dr. T. E. Oole. 
Linn Grove(Mt. Vernon P. 0.) Rev.J .W.Hubbard. 
Logan ............................ Mrs. M. B. Stern. 
Malvern ............................. . R. F. Norton. 
Maquoketa......... . . . . . .... Dr. A. B. Bowen. 
Mason Olty ............................ B. F. Gibbs. 
Marshalltown .......................... 0. I'd Oook. 
Millman ............................... W. H. Sh auJ. 
Monticello .......................... A. Matthiessen. 
Mooar. . . .. .. .. .. . .. . . . ......... F. G. Thomas. 
Mount Veroon. . .. .. . .. . . .. .. . ... . Prof. A. Oollin. 
Mt. Ayr ................ . ... ............ A. F. Beard. 
Mt. Pleasant ..................... Dr. Max E. Witte. 
Neola ........................... J. H. Garland, Jr. 
New Hampton ................. . ..... R.H. Gurley. 
Newton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Lufkin. 
Northwood ....................... A. L. Thompson. 
Odebolt .................................. E. Starner. 
Ogden........................ . .......... E. Sayre 
Olin ........................... Hon. Na than Potter. 
Omaha, Neb ........... . .............. *L. A. Welch. 
Osceola ....... .... ................... A. W. Lewis. 
Ovid ................................... H. O. Miller. 
Osage ............................... G. D. PattingUl. 
Oskaloosa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .T os. Boyd. 
Ottumwa.... .... .. .. . ......... Dr, J. F. Herrick. 
Pella. ........... . .. .................... T. W. Oox. 
Plover.. . . . . ........................... J. S. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Primghar . . . .. .. . .. . . .. . . . .. .. ..... P. R. Bailey. 
Red Oak .............................. Geo. W. Holt. 
Reinbeck ...... ............... Dr. L. B. Hathaway. 
H.idgeway .......................... Arthur Betts. 
Rook Rapids ....................... W. O. Wyckoff. 
Rockwell Oitv ..... ................. 0. W. Randall. 
Ruthven ............................... Ora Taylor 
Sibley ............................ H. G. Doolittle. 
Sidney . . . . .. . . . . . . . . . . . . . . . .G V. Swearingen. 
Sigourney ................... Mrs. 1'. F. Ashbaugh. 
Sioux Olty....... .. .............. *U. G. Purssell. 
Sao Oity ....... . .................... Dr. O. Brown. 
Spencer ....... . ........................ S. Gillespie. 
Spirit Lake . . . . . . . . . ......... W. O. Drummond. 
Stuart ............................... H. M. Bartlett. 
Tara . ............................. W.E.Hum~hry. 
:f:hf~man . . . . . . ......................... O. R. Paul. vf e o. · · · · · • · • •. • • ................ .. Obas. Mason 

nton ............................... T. F. MoOune 
Villisca ............. ... ......... J. F. McCartney. 
Wapello...................... . Geo. W. Schofield. 
Washington ......................... Wm. A. Oook. 
~ashta ................................ H. L. Felter. 

aterloo ............................ M. L. Newton 
Waverly ........... ... ................ H. S. Hoover. 
Waukee ............. .. .............. .. N. O. Wragg. 
Webster City ......................... Louis Frank. 
Whitten ..................... Dr. Frank P. Butler. 
Wilton Junction..... . ...... . .......... J. M. Rider. 
Winterset ................... ..... W.W. McKnight 
West Bend ..................... Phil. Dorweiler 
West Union ........................... J. W. Bopp. 
West Branch ........................ A. A. Madson. 

•u. S. Weather Bureau. 

- Algona, Kossuth Co. 
- Maquoketa, Jackson Co. 

Atlantic, Cass Co. 
- Harlan, Shelby Co. 

Alta, Buena Vista Co. 

WEATHER-CROP OBS.I!.:RVERS. 

&porUna fo-r tJ&e Wukl11 BulleUn. 

Agency ............................. J. H. Van Zant. 
Albia. . . . . . . . . . . . . . . . . . . . . . . . . . . ....... Wm. Meroer. 
All~rton ............................... James Piper. 
Alta............................ . .Jonas Oushman. 
Ames ..................... ............... s. B. Mills. 
Attica .......................... G. W. Mendenhall. 
Atwood. . . . . . . . . . . . . . . . . . . . . . . . . . . ... J. H. Tanner. 
Battle Creek ...... . ..................... A. Preston. 
Boone ......... ......................... L. 0. Morris. 
Centerville............ . . . . . . . ..... Henry Galley. 
Oharles Oity ............... : ......... W. B. Towner. 
Chariton ............................. O. 0. Burr. 
Olarksville............ . . . . . .. . . . . F. M . .Russell. 
Oorrectionvllle ............. Hon. W. B. Chapman. 
Corning.... . . . . .. . . . . . . . . . . . ....... Jerome Smith. 
Oorwltb ..............•................... Wm. Oxley. 
Clermont...... . . . . . . . ............ Obas. Larrabee. 
Oounoil Bluffs .......................... L. Prouty. 
Ores ton .............................. M. V. Ashby. 
Danville . .. .. .. .. .. ......... Sherman Matthews. 
Emerson...... . .. . .. . . . .. . .. . ........ lJ. B. Nims. 
.Ely ........................ Hon. A. J. Fub rmeister. 
Fulton ............................... Oarl S. Frank. 
Ford ................................. J. O. Riohards. 
Fort Dodge ......................... R. W. Blaine. 
Geneva ...................... Wm. H. Thom_pson. 
Grinnell ............................... A. 0. Price. 
Guthrie Oenter ..................... W.W. Bailey. 
Hesper ........................... G. E. Dillingham. 
Humeston ......... .. ........... Hon. S. H. Moore. 
Independence ........................ O.L. Thomas. 
J e1ferson... . . . .. .. .. . . . .. .. . . . .... S. M. Taylor. 
Larr a bee .......................... H. H. Oarn ahan. 
Laurens ........................ Hon. M. E. De Wolt. 
LeMars ... ... ........... Hon· Henl'..Y Sohrooten. 
Lawler ................... . ...... Hon. Wm. Glattly. 
Lookridge. . .................... John F .. Farman. 
Marshalltown ........... .. ... Hon. S. B. Paokard. 
Mason Oity ....................... Wm. Nettleton. 
Mapleton .............. . ................ ... A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........................ Hon. E. 0. Holland. 
Mount Vernon .... .. ............... Robert Smith. 
North English ...................... J. L. Williams. 
Nevada .............................. Geo. 0. White. 
Osage .................................. E.W. Staoy. 
Orange Oity ............. . ....... H.J. VandeWaa. 
Paton.... .. . . . . .. . . .. . . . .. .. , ..... .... A. B. Condit. 
Pittsburg.... . . . .. . .. . . .. . . . . . .. . G. 0. Duffield. 
Rockford (Oerro Gordo) .. ....... Bon. J. W. Bird. 
Rook Raf ids.. .. ................ D . .E. F. Merrill. 
Rockwel Oity ........................ J. G. Palmer. 
Rossville .............................. T. B. Wiley. 
Rowley ..... . ............................ L. Maxson. • 
Ruthven ............................... F. W. Teed. 
Sagevil!e, ......... . .............. Hon. F. N. Knoll. 
Seymour...... . . . . . . . . ................. L. B. Sager. 
Shenandoah. . . .. . . . . . . . . .. . .. Reuben M ulllson. 
South Amana. ......... . ...... . ..... John Oownie. 
Spirit Lake ................................ L. Stowe. 
State Oenter ...................... E. P. Thompson. 
Sumner............. .... . ........... John Dawson. 
Tama .................................. W. G. Malin. 
Unity_ ........................ . ...... Edw. Hummer. 
Van Horne ......................... . Spenoer Smith. 
Willow Oreek .................. W. S. NiohoJson. 
Winterset . . . . . ................... H. A. Kinsman. 
Wall Lake ........................... T. E, Wlloox. 
Wilton ................................. Thoe. Boot. 
Wiota. ......................... . ....... I . S. Ooomes. 
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NOTE AND COMMENT. 

The streets of Brussels are sprinkled with antiseptics, creo
lin being pref erred. 

* * * Editor J. S. Trigg, of the Rockford Register, visited the Iowa 
Agricultural college recently, and reports that it is doing 
better work than ever before in its history. There is progress 
and development, he says, on broad and enduring lines visible 
in all departments. This :flattering statement is confirmed by 
all reports coming to us from that most useful institution. It 
is deserving of patronage by all classes of Iowa people, and 
especially those whose industry it was established to promote. 

*** 
The United States are inhabited by only 5 per cent, or one-

twentieth part of the world, but these 5 per cent of the world,s 
people use one-third of the world's iron, steel and eopper, one
quarter of the world's product of wool and more than one
quarter of its cotton. Texas alone makes as much cotton as 
the entire South did before the war, although less than one
tenth of her area is in cotton lands. Since 1860 the number of 
farm-owning families in the country has increased from 
1 850 000 to 3 392 000 while farm tenants' families are only 

I I ' I I 

2,132,754, against 1,508,750 in 1860. Farm owners are increas-
ing more rapidly than farm tenants, and the two combined 
6,000,000 families are at work on tha farms.-Exchange. 

* * * 
Not only is the temperature of the winds modified by 

passing over and through the shaded and cooler spaces of pro
tecting timber belts disposed toward the windward and alter
nating with the fields, but their velocity is broken and moder
ated and since with reduced velocity the evaporative power of 
the ;inds is very greatly reduced, so more water is left available 
for crops. Every foot in height of forest growth will protect one 
rod in distance, and several belts in succession would probably 
greatly increase the effective distance. By preventing deep 
freezing- of the soil, the winter cold is not so much prolonged, and 
the frequent fogs and mists that hover near forest areas prevent 
many frosts. That stock will thrive better where it can find 
protection from the cold blasts of winter and from the heat of 
the sun in summer is a well established fact.-B. E. Fernow. 

*** 
The New Orleans Times-Democrat says: "The United States 

has by far the best weather service in the world, and it is worth 
millions of dollars to it each year in shipping cargoes and 
crops saved. We, in Louisiana, have been able to appreciate 
the advantages from it, for our chief crop, sugar cane, is one 
that depends largely upon the weather, and the possibility of 
the weather bureau telling the planters of a freeze three 01· 

four days in advance has robbed sugar planting of one of it::; 
greatest dangers. It is a standing joke to laugh at th,· mis
takes, the erroneous predictions of the weather bureau, hut as 

a matter of fact, the mistakes are few, and, as the statistics 
show, getting fewer every day With the improvements hoped 
for by the weather stations we may hope to move closer to 
protection. The science of meteorology has proved a very 
progressive one in America. 

* * * 
Mild winters have been a subject of study in Berlin by Dr. 

G. Hellmann. He defines a mild winter as one in which the 
mean temperature of December and January is at least 2° 
centigrade (3 6° Fahrenheit) above the average; and from the 
accurate records available he finds that since 1720 Berlin has 
had forty-eight winters of this type, which have always 
occurred in groups of two or three years, and especially after a 
long period of cold winters. From nine to twelve years have 
elapsed between two groups of mild winters. After a moder
ately mild winter the chances are 44 per cent that July and 
August will have a higher temperature than usual, and after a 
very mild winter the chances of a warm summer reach 68 per 
per cent. Dry, mild winters, such as the last one, are excep
tional. If such a season is not followed by an abundant rain
fall in the spring, the summer is likely to be wet, and 
consequently cool.-Exchange. 

* * * Can it be possible that the cutting away of forests affects 
the amount of precipitation in any locality? 'l'o many, no 
doubt, this question will seem easy of answer. but we find the 
results of study by no means reassuring . aud recent in?estiga
tions have led to almost diametrically opposite conclusions, 
depending, somewhat at least, upon the feeling of the writer. 
When we reflect that our rainstorms are of very wide extent, 
oftentimes over 1,000 miles in diameter, and may take their 
origin and bring their moisture from distances of 1,000 miles or 
more, the thought that man, by his puny efforts, may change 
their action, or modify it in any manner, seems ridiculous in 
the extreme. It has been well established that forests have a 
most important bearing upon the conservation of rainfall; that 
the forest floor permits a seepage of water to the source of 
springs and thus maintains their steady fl.ow; that they hold 
back the precipitation that falls, especially in the form of 
snow, thus preventing or ameliorating the effects of dangerous 
freshets. Thr !"i· is not the slightest doubt of their great 
importance L,, t~ g ~velfare of man, but all these facts do not 
affect the 9.nust ion of their influence upon precipitation.- Prof. 
HfmR1! .A. I Jnzen. 

* * * I t ih , ::;timated that the tributaries which the Mississippi 
tivcr rf ceives below Memphis increase the volume of its waters 
aho11t, one-eighth, so that its annual average discharge into the 
<>ec:i, may be estimated to be about 107 cubic miles, or about one
sixth of all the rain that falls upon its water-shed. This would 
leave 513 cubic miles of water to be evaporated from this river
basin annually. All the coal that t h e nresent mining force of 
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the country could raise from its coal measuree in a. thousand 
years would not, during its combustion, give o~t as ~uch heat 
as is rendered latent annually in evaporating this water. 
Utterly insignificant are the souroes of man's mec~anical 
powers when compared with those employed by nature 1n mov
ing machinery which brings the seasons around and pr?serves 
the harmonies of creation. The amount of heat required to 
convert these 513 cubic miles of rainwater into vapor and bear 
it away had accumulated in the Mississippi valley faster than 
the ea;th could throw it off b y radiation. Its continuance 
there would have been inconsistent with the terrestrial 
economy. From this standpoin t we see how t he raindrop is 
made to preserve the harmonies of nature, and how water 
from the sea is made to carry off by re-evaporation from the 
plains and valleys of the earth their sur~lusage of he~t, wh.ich 
could not otherwise be gotten rid of withou t first d1sturb1ng 
the terrestrial arrangements, and producing on the land deso. 
lation and a desert. Behold now the offices of clouds an d 
vapor, the adaptations of beat. Clouds and vapor do some
th ing more than brew storms, fetch rain, and send down 
thunderbolts. The benignant vapor cools our climate in sum
mer by rendering latent the excessive heat of the noonday sun; 
and they temper them in winter, by rendering sensible a nd 
r estoring again to the air the equivalen t of that selfsame heat. 
-J,Iau1y's Physical Geography of the Sea. 

TWILIGHT CURVES. 

In the Mareh issue of the Monthly Review of t he Iowa 
Weather and Crop Service is the following extract: 

A most impressive phenomenon seems to have escaped 
gen eral notice. It is the eartb's shadow in the sky, which, 
according to Prof. W.R. Brooks, of Geneva, N. Y , first becomes 
visible about half an hour after sunset, as a dark, purplish 
haze on the eastern sky, and gradually rises until lost in the 
gloom of early night. The shadow, which is doubtless usually 
mistaken for cloud or haze, is seen equally well on the western 
sky before sunrise:-Exchange. 

This phenomenon, which is called the evening twilight 
curve, is often seen to great advantage in the pure, dry air of 
I owa when the weather is cloudless. After the sun sets a seg
ment of dark leaden hue appears on the eastern horizon. Above 
it becomes purplish, and still higher fades away in lessening 
tints of ashes of roses. The earth always casts a conical 
shadow into space on the side opposite the sun, the condition 
of night. Between the earth and the apparent sky the shade 
forms the frustrum of a cone, of which the segment mentioned 
is one circular base. It rises higher and higher, being observ
able as it reaches the zenith, and finally the western horizon, 
when the graduully fading scene is completely closed by dark
ness. The hues and tints noticed are optical effects produced 
by reflection of the sun's yellow rays, traversing horizontal 
layers of the atmosphere of differentdegreesof density, and at 
the same time more or less charged with vapor, and affected 
by different temperatures. 

There is also a morning twilight curve, which is far more 
lively and brilliant, as it appears amid enlarging light instead 
of growing darkness At first in the western horizon is seen 
the ba-se of t he segment colored reddish or orange-hued, shad
ing off into diminishing degrees of yellow, followed by similar 
traces of green. When near sunrise t he curve reaches closely 
to the western horizon, and the enlarged segment becomes 
first yellow, then mainly green, with a purple band in the 
west. All this constitutes the morning glow. As the sun 
actually comes into sight we have the sun-bu rst, and for a. 
short time in the west the curtain becomes rosy, crowned with 
yellow. No doubt the chromatic features of the twilight 
curves are due to the more or less transmission, reflection , 

\ 

I 

refraction , d iffusion and absorpt ion of the rays of light pass ing 
t hroug h atmospheric layers of var ied density. It is a battle of. 
light with d arkness, which the physical observer might elo
q uently use as an a nalogue in the rhetorical figure of a moral 
similitude.-Dubuq_ue Trade Journal. 

T HE EXUDATI O~ OF WATER F ROM LEAVES. 

BY C. 11:. BESSEY, PBOF~SSOR OF BOTANY, UNIVEBSITYOF N EBKA.SKA., 
. 

Observations and experiments made upon ma ny plants in 
the physiological laboratory a nd t he p lant houses of the Uni
versity of Nebraska, show that under cer t ain cond itions water 
may exude in drops from the s urfa'!e or ma rgins of leavee. It 
is well known , of course, that water escapes from living leaves 
in the form of vapor whenever t he air is not saturated with 
moisture. Thus, when a geranium plant is placed upon one of 
the pans of a pair of scales (after wr apping the pot wit h sheet 
r ubber so as to prevent evaporation from the soil) itis found 
that, in a little time the loss of wa ter vapor from the leaves is 
great enough to be readily measured. If t he plant be allowed 
to remain u pon the scale pan for a day or two, the amount of 
water lost will be quite considerable in quantity and weight. 
Th is k ind of water-loss has been well k nown for a long time, 
but there is another lo~s of water with which we have not been 
so familiar. To show this, exper imen ts wer e made as follows : 

First.-I n a box of sandy soil, fifty or more kernels of wheat 
were planted and kept growing vigor ously until the plants 
were two or three inches high. They were kept well watered, 
so that the roots were fully supplied with water. The air of 
the laboratory during the experiment was pretty d ry, req uir
ing the roots to be qu ite active in absorbing water to make 
good the loss e>f water by evaporation from t he lea.Tes. The 
box was then put over a warm r adiator, and t he soil slowly 
warmed to a temperature of 77° to 78° Fahrenheit After an 
hour or so, drops of water were observed u pon the leaves , and 
these continued to increase in spite of t he fact that the 
humidity of the ,air was shown by observation to be only 31 
per cen t. 

Second.-Another box containing vigorously-growing wheat 
plan ts, was treated as follows: Warm water was slowly poured 
upon the soil so as to quite considerably raise t he temperature. 
T he box was then put under a bell-jar and the temperature of 
the air suddenly lowered by sprinkling the bell-jar with water , 
when water was seen to ooze from the leaves, usuallynear the 
tips This was repeated again and again, always with the 
same result. 

Third.-Similar trials were made with small plants of maize 
(Indian corn) with similar results. 

Fourth.- I n the plant houee, small cabbage plants were 
observed to exude drops of water from the projecting points 
on their margins u nder similar conditions. 

Here we have an exudation of water-drops (known ae " gut
tation ") qu ite resembling the dew which so often wets the 
grass. At first we might suppose it to be nothing more than 
dew, but careful test s, which I need not describe here, show it 
to be an actual exudation. It appears that the roots in the 
warm, moist soil become very active in absorbing water to 
supply the water loaa through leaf-evaporation, and when the 
latter is suddenly checked by the cooling of the air , and con
sequent increase in its humidity, the root-pressure forces out 
the water in t he little drops just described. When unusually 
active, the roots may even force out dropa in dry, warm air , as 
in one of the experiments described aboTe. Exudat ion may 
thus take place when t he aoil is moist and warm, especially 
when, with these conditions, the air is quickly changed from a 
hot and dry tc a cooler and more humid condition. 
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GROWING TIMOTHY FOR SEED. 

The systematic cultivation of timothy throughout the west
ern part of the country has developed practically during the 
past few years. Prior to that time there was generally suffi
cient native hay and pasturage to enable the farmer to sup
ply bis sto~k without recourse to scientific cultivation of any 
particular forage crops. For this reason very few farmers 
were sufficiently interested to take the trouble to investigate 
the natura of timothy, or indeed of the soil itself, to enable 
tb~m to uudertake the propagation of timothy intelligently. 
Consequently 1nost of the efforts at growing this crop were 
unsuccessful. As the population increased, however, and the 
natural supply of forage began to be exhausted, the farmers 
were obliged to begin the cultivation of the timothy crop in 
earnest and soon came to understand the needs of the crop 
and soil much better. General cultivation soon produced a 
change in conditions more favorable for the development of 
the crop, and to·day, despite the early predictions to the con
trary, timothy is one of the most commonl-y cultivated forage 
plants throughout a large portion of the great prairie region 
of the Mississippi and Missouri valleys. 

Owing to climatic and soil conditions, it has been ascer
tained that the timothy grown in the west is preferable to 
that grown in the eastern portion of the country, owing chiefly 
to its greater vitality, and hence the growing of timothy for 
seed has become quite an industry in certain localities. The 
heads always fill out well; and even when quite thin on the 
ground the yield is sufficient to render the business a profitablo 
one on account of the relatively low price of land and the 
small amount of labor and expense necessary to grow and 
market the crop. While the vitality of western seed is high, it 
requires a great deal of care to harvest it in such a manner as 
to get a high grade in color. An excessively bright sun is 
very likely to bleach out the seed and thus injure its selling 
qualities. On the other hand, the ease with which timothy 
can usually be cured and the seed saved in the west are points 
in its favor. 

As a rule, timothy is cut at about the time the early matur
ing heads are beginning to be overripe. When the seed in 
most of the heads is ripe enough to cut, the leaves are still 
quite green, and hence the straw makes fairly good feed after 
threshing. The cutting is usually done with a self-binder and 
the bundles are made rather small and bound somewhat 
loosely. They are shocked two and two, and the timothy is 
usually threshed, without stacking, as soon as it is thoroughly 
dry. The hauling is done, if possible, in racks with t ight 
bottoms, so that the shattered seed may be saved. In this 
way, though a small amount of seed is often lost because some 
of the heads are not well ripened, the loss is more than made 
good by the better quality of the straw, and the farmer gets a 
yield of from six to twelve bushels per acre of first-class seed 
in addition to a large amount of forage of a fair quality, which 
can be used to good ad vantage as horse feed or as ' ' roughness '' 
for fattening cattle or other stock. 

If the timothy is allowed to stand too long, there is danger. 
of as much loss from shattering as there is gain from the later 
ripening heads, and then the forage is rapidly deteriorating 
all the time. The shocking must be carefully done and the 
bundles handled as little as possible in getting them to the 
threshing machine. The timothy must not be allowed to 
stand too long in the shock, as again there may be consider
able loss from shattering, and the que.lity of the seed may be 
injured by bleaching through exposure to sun and rains. 

There is little doubt that timothy will continue for many 
years to come to be the principal grass sown for hay, for 1 

though it lacks some of the characteristics that a perfect for
age plant should possess, it is certainly the best hay grass f .... r 
average farm conditions that is at present available -Extract 
fr<Ym Yearbook, U. S. De-partment of Agriculture. 

WHEAT SEEDING IN THE NORTHWEST. 

The week has been so favorable in weather conditions that 
seeding is well done through nearly all portions of the north
west. The season has been dry, and teams were enabled to 
get on to mosh of the lowlands. With the exception of 1895, 
perhaps, this is the earliest seeding and under the best condi· 
tions of any late year. A few of the earlier fields had to be 
resown in a few portions of the south, but, with the exception 
of waste of first seed and additional work, no serious loss 
resulted, for the resowing was sufficiently early to justify 
most favorable expectations for the outcome. Farmers have 
been making preparations in the south for putting in other 
small grains, with more or less of such sowings begun. 

Various opinions are heard from different sections as to the 
increase of acreage, and there is a further difference of opinion 
in the same sections. It is generally put at an increase of 10 
to 20 per cent, with 12 to 15 per cent about an average of opin
ions so far expressed. The actual results are somewhat diffi
cult to determine and will never accurately be known, for 
there is no general census of acreage taken this season. This 
increase in acreage calls for an additional amount of seed, 
reaching pr-obably 2,500,000 bushels above the quantity of seed 
consumed last year. 

Another condition this year, that requires additional quan
tities of wheat for sowing, is that of the low quality for germi
nation of the seed used. Experimental stations throughout 
the northwest have taken much pains to disseminate advice to 
farmers to test their seed grain before sowing, and add an 
additional quantity equal to the amount found that will not 
grow Allowing such amount to be 20 per cent, than that 
much more grain would require to be put in, which would take 
some 3,000,000 bushels more, suggesting that an extra quantity 
of seed will be used this year, in the northwest, of no less than 
5,000,000 bushels. That would make a further reduction of 
wheat for shipment and grinding, addiag to the scarcity 
already existing from smaller production than was needed for 
the year's uses. The scarcity that has been indicated, and fre
quently pointed out, is already beginning to be manifested 
somewhat painfully to those who are short of it, to fill their 
contracts for future delivery, and prices obtained for these 
futures are already well advanced.-Mtnneapolis Market Record. 

THE ALMANACS AND THE WEATHER BUREA.U. 

During the past few months the editor has noticed a num
ber of newspaper para.graphs discussing the relative merits 
of the weather predictions published daily by the officials of 
the weather bureau for one or two days in advance, and those 
published by the numerous '' farmers almanacs" published 
several months, or even a year, in advance, and sold-in large 
numbers throu~hout the country. The predictions of the 
weather, as made by the weather bureau, are based entirely 
upon the daily maps that show the actual condition of the 
atmosphere, as reported by reliable observers throughout the 
country. On the other hand, the predichions in the various 
almanacs are found• d upon a variety of principles among 
which are the fo1l,,.7iog; · 

1. The mo~t eon!5orvative and rational almanacs are those 
that compil(:' froin the records of many past years a table 
showing- ,, 1..at :,ort of weather has prevailed most frequently 

fhe resptJctive days of the year. 
The least rational almanacs are those that pretend that 

f:1e \Veather is controlled by planetary combinations and stel
lar influences, therefor, such predictions are properly said to 
be baserl upon astrology. 

3. An intermediate class publishes predictions based upon 
the probability of spots upon the sun, thereby assuming it to 
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have been demonstrated that the solar spots control terrestrial 
weather. 

4. The least scientific system of preparing the almanac 
predictions was explained to the editor many years ago by a 
gentleman whose almanac made the greatest pretentions to 
high scientific accuracy. This gentleman stated that oncer
tain days he felt endowed with a certain ability or inspiration. 
These were his weather makinv days, on which he sat down, 
and with the most abso1ute con 6. ience in the accuracy of his 
work, \Vrote up the weather for the coming year, continuing 
at the work for a considerable time until the inspiration seemed 
to leave him, whereupon be necessarily stopped and delayed 
resuming the work until again filled with the spirit of divina
tion. 

Doubtless some almanac makers adopt a combination of the 
four pre.!eding methods, but, in general, these seem to be the 
principles most widely recognized in the long-range predic
tions of tbe almanacs, except only that in all cases the authors 
make free use of a system of general and rather indefinite 
terms that will apply just as well to a thunderstorm, a hurri
cane, or an earthquake. The warning "Look out for some 
thing very unusual about this time" is, of course, not a 
meteoroloj2"ical prediction, and not nearly as definite as 1 he 
railroad signboard "Look out for the engine when tlie bell 
rings. "-JionthLy lVwther Review, Junnury, 1898. 

DESTRUCTTVE STORMS, APRIL 30TH. 

On the afternoon of April 30th a number of localities in the 
northwest district were swept by severe windstorms, that dis
played some of the characteristics of tornadoes at various 
points in their pathway. The reports indicate that the effects 
of torna.dic action were visible, and funnel -shaped clouds were 
described by numerous observers. 

The princip.11 storm originated in northeastern Nebraska and 
moved in a northeast di.rection, passing through the south
east corner of South Dakota, causing some damage and loss c.,f 
life in the latter state. A report from Newcastle, Neb., states 
that two tornadoes were observed near that place about 4 P. 

~r., creating much havoc to property in that section. Passing 
thence near Elk Point, S. D. , the storm entered Iowa near 
Chatsworth, in Plymouth county, and moved apparently up 
Indian creek. The town of Maurice, in Sioux county, at the cross
ing of the ~ioux City & Northern and Chicago & North-West
ern railways, was directly in the pathway of this branch of the 
storm, and the place suffered severely, though happiLyno lives 
were lost A special from that place to the Sioux City Joiirn11l 
says: 

"This town was visited by a destructive tornado at 4:45 last 
evening, but no fatalities resulted, The funnel-sha.ped cl , ,ud 
approached from the southwest. Its fearful roaring gave the 
citizens ample warning, and most of them had sought refuge 
in storm caves or cellars when the storm broke in its fury In 
the northwestern part of town the most important structures 
leveled to the ground and totalJy destroyed are the following: 
Sioux City & Northern depot; St. Paul & Kansas City Grain com
pany's elevators, valued at about $2,000, insured. The eleva
tors contained about 1,500 bushels of wheat and the same 
a.mount of corn and oats, ,vhich will be saved with but little 
loss. Three cars containing- nearly 2,000 bushels of wheat had 
been loaded and were billed for shipment. These cars we,·p 
overturned, but the wheat will all be saved, with probab-1 · 

loss of 100 bushels. The elevator is owned by the :Sioux • , 
& Northern railroad and leased by A. D. Thompson & Co. Tl,. 
building is ruined. It contained no grain, as it was not being 

operated. The dwelling house of J. Nicolay we.s destroyed 
with its contents. The residence of C. Van Gorkam, with con
ten ts, is a total loss." 

The storm moved in a northeasterly course, passing through 
the southern portion of 8ioux and diagonally through O'Brien 
county, expending its force at Hartley and vicinity. In O"Brien 
county, a few miles south of Sheldon, two children were 
killed, and numerous homes were wrecked. Heavy datnage to 
buildings resulted in Hartley. The central line of this storm 
covered a distance of oTer eighty 1niles. 

There were evidently a small group of tornadoes, m'>ving 
on 1,1arallel lines, some distance apart, within the belt of dis
turbance. The little town o( Carnes was struck about 4:50 r. 
M., and badly shattered buildings mark the path way of the 
destroyer. 

While the storm above described was sweeping through the 
counties of Plyr1outh, Sioux and O'Brien , a similar dii;,turbance 
passed on a par J.llel line, ~outhwest t9 northP.a-,t, through the 
nor.thern part of Monona (near Whiting), the southeastern pa.rt 
of \iVoodbury, across a corner of Ida and through a portion of 
Buena Vista county. 1Iuch damage was wrought by this 
branch of the same general storm. A special from Oto to the 
Sioux City Journnl, said: "The storm bP1?an about 4:45 r M., 

with a terrific rain and hail, and at 5:15 the dreaded funnel 
cloud was seen to be forming about a mile southeast of here, 
causing much alarm, carrying away small houses and over
throwing those somewhat larger, and moving even the largest 
buildings in its path " 

The following dee.cription of the storm in BuPna Vista 
county is furnished hy David E Hadden, voluntary observer at 
Alta Mr. Hadden writes: 

•• A severe windstorm, which assumed some of the character
ist:cs of a tornado passed through a portion of ~Iaple Valley 
and Nokomis townships, Buena Vista county, in the late after
noon of Ap1i.l 30th, which resulted in consideral,le damage to 
barns, sheds and other farm buildings. The sk:v was nearly 
overcast all forenoon, and partly cloudy in the afternoon of 
the 30th, with a brisk sc.,uth to SJuthwest wind. A bout 4:30 r. 
M., heavy clouds were observed in the southwest, with occa
sional murmurings of thunder. About 5 P. M. raiu began, 
with some hail. This continued until 5:40 r '.\I., when rain and 
wind momentarily ceased, and heavy bail from one half to two 
inches in diameter began falling, lasting about five or six 
minutes. Just at this moment I observed the l louds, which 
were rather low, about two miles south of town, revJlving quite 
rapidly (horizontally), and at intervals the suggestion of a 
funnel cloud would form about half way from the cloud to the 
ground, then quickly disperse, and ug-ain form and di,-perse. 
This was repeated several times, but at no time could the 
cloud be seen to reach to the ground. I r1•1narked to neighbors 
at the time, tbat in all probability a tornado had just pa!,sed 
south of us. At 5:45 r. M. the wind su<ldeuly Ct:'ase<l , but in a 
few minutes changed to northeast, then north and bri-.k north
west, accompanied by a very heavy raiu \vhich continued until 
about 6:30 P. l\!. 

"No lives were lost, or persons injun::d. But little electric 
disturbance was noted. About three-fourLhs of the hailstones 
were of the size of large marbles, and the rest were one to 
two inches in diameter. The location uf debris at each farm 
proves that the storm was of the torna1lo type." 

Mr. Hadden accompanied his d1 scr-ip1 ion b,v photographs 
and a sectional map showiog the patlnvay •Jf the :,,lorw through 
that portion of the county, but it js not cooveniPnt to repro
duce them in this issue. 

It seems providential that so fe\'V c.1sua]tips resulted from 
the numerous tornadic storms that swept, across our state on 
·!,at closing afternoon in April. 
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' 
APRIL WEATHER RECORD. 

The average weather conditions for the month were about 
normal for April, as shown by the records of Iowa stations. 

The mean daily temperature, as deduced from the reports 
of 11·1 &tations, was 48.1°. The highest mean, 53 2°, was 
reported from Fort Madison; the lowest, 43.8°, at Osage. The 
extremes of temperature were as follows: Highest, 91° on 
the 16t,h at Carroll, Logan, Glenwood, Port~mouth and Ogden; 
lowest, 14° on the 5th at Rock Rapids. 

The average precipitation, as shown by reports from 114 sta
tions, was 2.56 inches, which is about the normal for April in 
this state. The largest amount was recorded at Mooar, viz., 
4.82 inches. Larchwood reported the least amount, being only 
.27 of an inch. 

There were 13 clear days, 8 cloudy, and 9 partly cloudy. 

'fhe following table gives the mean temperature and total 
prtcipitation for the month of April, at the stations named, 
for the years from 1872 to 1898, inclusive: 
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SUl\1~1.A.RY OF WE.A.TIIEB CONDITIONS . 

J:arorncter.-Mean pressure for the month, 30 08 inches; 
highei,;t observed, 30.54 inches at Clarinda and Sioux City on 
the 6th; lowest observed, 29.51 inches at Davenport and Keo
kuk on the 13th; range for the state, 1 03 inches. 

Tcn1perature.-l\.1onthly mean, as deduced from 114 reports, 
was 48.1°; highest monthly mean, 53.2° at Fort 1'-!adjson; low
est monthly mean, 43.8° at Osage; the highest temperature 
reported was 91 ° at Carroll, Glen .vood, JJogan, Ogden and 
l-'orts1nouth on tbe 16th ; the lowest temperature reported was 
14° at Rock Rapids on the 5th; the average daily maximum was 
Ho0

; the average daily minimum \Vas 36 1°; the average monthly 
maximum was 83.8°; the average monthly minimum was 20.7°; 
the greatest monthly range was 75° at Portsmouth; average 
1nonthly range, 63. ~0 • 

J>rl'cipitntl-011.-A verage for the state, as determined from 
the reports of 114 observers, 2.56 inches; the largest amount 
reported was 4.82 inches at 1\-1ooar; the leai,;t amount was .:!7 

of au inch at Larchwood; the greatest daily amn11T\t reported 
was :.!.Ho inches at Indianola on the 18th; average L&Un er o{ 
days on which .01 of an inch or more of precipitatio..i \Vas 
reporteu, 8. 

Wind.-Prevailing direction, northwest; highest velocity 
r eported, 44 miles per hour from the northwest, on the 27th, at 
Sioux City. 

1Ve, ther.-Tbere was an average of 13 clear days, 9 partly 
cloudy days and 8 clowdy days. 
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CLINTON-Dr. Luke Roberts. April, 1898, was nearly normal 
in all meteorological conditions except the movement of the 
wind, which made a radical departure. The number of miles 
movement was 3,590, being 2,150 miles less than normal, and 
the least of any April wind movement in the last 17 years. In 
April, 1883, the wind movement was 7,380 miles, being the 
greatest I have a record of, and 3,790 miles greater than in 1808. 
The maximum velocity was 22 miles an hour, occurring on the 
13th. The prevailing direction was from the northeast. 

The number of storm days was 11, being 2 more than nor
mal, and furnished rain to the depth of 3 53 inches, or one-half 
inch above normal. The greatest precipitation during any 24 
consecutive hours, was 1.40 inches, occurring on the 13th. The 
only thunder and lightning for the month accompanied the 
storm on the evening of the 8th. During the afternoon of the 
25th, much thonder prevailed to the east of the oity, but no 
visible flashes of lightning. The rain was only .22 of an inch. 

Th., ruaximum temperature was 83°, occurring on tae 
16th. The mean maximum for the month was 60.1 °. The 
minimum temperature was 23°, occurring on the 5th, 6th and 
7th. The mean minimum was 36.6°. The minimum was below 
frePzing from the 2d to the 7th, inclusive, and at freezing ooint 
on the 11th and 21st. 
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On the 16th a hot wind from the southwest prevailed, mov
ing at a speed of 9 to 16 miles per hour, stirring up all the 
loose dust in its track. This was the hottest day of the month. 
The coldest day was the 5th, giving a mean temperature of 29°. 

On the 20th, a meteor was observed, low down, moving 
to the south, at 10:10 r. llf. 

Lunar halos were observed on the evenings of the 3d, 29th 
and 30th, and a solar halo at noon on the 4th. 

The storme of the month made no serious hindrance to agri
culture, and, although vegetation made slow growth, grass 
and oats were in fine condition at the close of the month. 
Cherry and plum trees were blossoming the last days of the 
month. 

SIOUX CITY-U. G. Purssell. The mean temperature for April 
during the nine years that observations have been taken here 
is 51°, but last month it reached only 50°. The highest was on 
the 16th, when the mercury got up to 88°, and the lowest was 
on the 5th and 6th, when it went down to 19°. On the 15th 
there was a spread of 37° between the highest and lowest, and 
on the 12th there was a variation of only 7° throughout the 
twenty-four hours. Notwithstanding the month was below 
the average in temperature, thare is a large excess since New 
Years, the accumulation being 483°, or an average daily sur
plus of 4° since the beginning of the year. But most of this 
was piled up in January and February and early in March, when 
it couldn't do much good so far as crop-growing is concerned 

The total precipitation during April was only 1.37 inches, 
whereas the average for the month during the past nine years 
is 3.26 inches, so it will be seen we have had only about 52 per 
cent of what we had a right to expect. There has been only 
one year since the station was established here that there has 
been less precipitation in April, and that was 1890, when it 
reached but 1. 32 inches. In 1896, it reached 6.16 inches, and 
last year it was 4.03 inches, both being much above the aver
age. The total deficiency for the first third of the year is 2.94 
inches. During the month there were 12 clear days, 8 partly 
cloudy days and 10 cloudy days. There were 7 days on which 
the precipitation was more than .01 of an inch. 

AMA.NA-Conrad Schadt. The weather, although very cool, 
was favorable for farming, with moisture enough for good 
prospects. 

BELKN A.P-A. W. Rankin. A cold, wet and backward month. 
Grass short at close of month, and fruit not in full bloom. 

BONAPARTE-Hon. B. R. Vale. The frequency Lf rains, 
amounting to 3. 71 inches, falling at ten different times, almost 
precluded seeding and farm work; grass doing well; fall grain 
backward, but improving. 

CENTERVILLJi:-Geo. Goodlander. Season has been quite fav
orable for putting in crops. A severe wind on 13th damaged 
fences and small outhouses. 

7 

Fo&EBT CITY-J. A. Peters. Small ~rain an in before close 
of month; season about ten days ahead of last year. 

G.A&DEN Gnov.E-Hoa M. Wemple. A good month for all 
kinds of farm work Grass backward on account of cold and 
dry weather. All orchards burdened with bloom, giving fair 
prospect for fruit. 

GREENFIELD-]. G. Culver. On April 30th plums, peaches 
and cherries were beginning to bloom; no damage by frost. 

LoGA.N-Mrs. M. B. Stern. Quite a thunderstorm on 30th 
west of us, with considerable hail. 

PLOVER-]. S. Smith. On the 30th, a tornado passed seven 
miles west of this station, in a northeasterly dir~ction. A 
number of buildings were destroyed, and a man and his eight
year-old son were killed. The storm passed about 7 p M 

PRIMGJIA.R-Lewis Clarke. On the 30th, a small "cyclone" 
passed throug-h the west part of O'Brien county, damaging 
property to some extent. 

RIDGmWA.Y-Arthur Betts. At close of the month grass is 
green; wheat is up; willows and lilacs are leavt:.d out; early 
garden vegetables are comine- up 

W A.BHTA.-H. L. Pelter. The month has been quite cool 
with drying winds; plull.l trees almost ready to bloom. 

WEST BEND-Ph. Dorweiler. First half quite cool, but on 
the whole favorable for farm work; small grain looks well. 

ERRATA. FOR MARCI! REVIEW 

LOGAN: Precipitation should be 1.59. 
MONTICELLO: Mean temperature should be 38.5°. 
STUART: Minimum temperature of 3° on 14th, not used; 

minimum temperature should be 10° on 23d; mean of the mini
mum temperature should be 25.8°; mean temperature should 
be 37. 7°. 

WnITTKN: Precipitation should be omitted. 
H&DRICK: Minimum temperature of 4° on 6th; should be 

19° on 23d; mean temperature should be 40.3°. 

LATE MARCH REPORTS. 

ESTHERVILLE: Mean temperature, 34°; total precipitation, 
.48 inch. 

HA. WKEYE: Total precipitation, 1. 34 inches. 
LA.RR.A.BEE: Mean temperature, 34.4°; total precipitation, 

1.09 inches. 

FA. YETTE: Mean temperature, 35. 8°; tote.I precipitation, 
2.42 inches. 

• 
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62.6 37.6 86 16 22 7 64 2.38 .69 . . .. . SW 4 ~ li 12 6 ...... . Afton . . ...... .. . ........................ . 

Algona •. . . . . . . . . . . . . . . . ..... . .. . ......... . 
Alta. ....................................... . 
Amana.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ames ..................... . . . • • .... ... .... . 
Atlantic ................................... . 
Audubon .................................. . 
Belknap ........... . ....................... . 

50.1 
(7 2 
47.2 
48.2 
49 2 
46 .7 
47.8 
50.2 

Belle Plaine ....... .... .... .... .... ....... . . .... 
Britt ......... . ............................. . 
Bona.pa.rte . . . . . . . . . . . . . . . . . . . . . ... . . ..... . 
Burlington..... . . . . . . . . . . . . . . . . . . . . . ..... . 
Carroll ............................ • ....... . 
Ueda.r Falls.. . . . . . . . . . . . . . . . . . . . . . . . . 
Cedar Ra. pid s . ............................. . 
Oen terville . . . . . . . . . . . . . . . . . . . . .. .. . . . . . 
Ohariton ...... ........... .... . . : ... • ....... . 
Oharles Oit.y.. . ................. · ........ . 
Ola.rinda. .... ............ . .......... .. ..... . 
Olear Lake..... . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Olin ton .................................... . 
Oollege Springs .................... . .... . 
Oorning:1:.. . . . ............................. . 
Oouncil Bl u:tfs . . . . . . . . . . . . . . ........... . . . 
Cresco . . . . . ............... • • • • • • • • • .. . .... . 
Davenport.... . . . . . ........................ . 
Decorah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Denison .................................... . 
Delaware t................ . . . . . . . . . . . . . . . 
Des Moines ................. . ............. . 
De Soto . . . . . . . . . . . . . . . . . . -• • • . . .. ....... . 
Dows. . . ................. • • • • • • • - • · · . . .... • 
Dubuque........... . ................. . ... . 
Eldon. . . . . . . . . . . . . . . . ...... . ......... . ... . 
Eldora. . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ... . 
Elkader ..................... . ... . ...... . ... . 
Estherville . . . . . .......... . ............. . 
Fairfield.. . . . ......... ... . ............... . 
Fayette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Forest 01ty. . . . . . . . . . ........... . . . ...... . 
Ft. Madison *t .. . . . . . . . . . . . . . . . . . . . . . . . .. . 
Galva .......................................... . 
Garden Grove ............................. . 
Glenwood....... . ...... . .... . ... . ...... . 
Grand Meadow •t ................. . ....... . 
Greene e.. . . . . ... . .................... ... . . 
Greenfield .................. . .............. . 
Grinnell a. . . . . . . . . . . . . . . .... • • • ....... . 
Grundy Oenter ...... . ................... . . 
Guthrie Oenter ......................... . 
Hampton . . . . . .. ................... . .. . ... . 
Hedrick a.... . . . . . . . . . . . . . . . . . . . • ......... . 
Hopeville .......... .. ..... .. ............... . 
Humboldt ............. . .... . ........... . 
Iowa. Oity (Veblen) . ... .......... . ....... . 
Iowa. Falls.. . .............. .... ......... . 
Independence .... . ........................ . 
Indianola. ..... . ............................ . 
Keokuk. . . . . . . . . . . . . . . . . . . . . . . .......... . 
Knoxville . . . . . . . . . . . . . . . . . . .............. . 
Lamoni ................. . ..... ............. . 
Lansing ........................... . ... .... . 
Larrabee.. . . . . . . . . . ................ . ...... . 
Le Mars ............... .. ................. . 
Lenox . . . . . . . .................... . 
Linn Grove (M.t. Vernon) ................. . 
Log a.n. . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Maquoketa. . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Marshalltown ..... ............. .......... . 
Ma.son Oity. . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Mooar ..... . .................. ............. . 
Monticello d . . . . . . . . . . . ............... . 
Mt. Ayr...... .. ... . . . . . ................... . 
Mt. Pleasant *t ........................ . ... . 
Mt. Vernon*t ..................... ....... . 
New Hampton. . . . . . . . . . .................. . 
Newton.. ... . .......... ...... ............. . 
North wood. . . . . . . . . . . . . . . . . . . . . ....... . .. . 
Odebolt .. . . . ............................. . 
Ogden . ...... ...... . . ....................... . 
0 lin ................ .. ...................... . 
Omaha, Neb .............................. . 
Osage t.... . . . . . . . . . . ........... . .......... . 
OsceolS\. ....... ........ . .................... . 
us.1ealoosa ...... . . . ... .. . .................. . 
Ottumwa .................................. . 
Ovid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Plover .............. . .............. . ....... . 
Portsmouth j . •••••••••••..••••.•.•...•••.•. 
Primghar. . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Red Oak ....... . .... .. .............. , ...... . 
Ridgeway ..... . ........................... . 
Rock Rapids ......... . . ........ . .. . ...... . 
Rockwell Oity ........................... . 
Rutbvenb ................................. . 
Sac Oity ..•................................ . 
Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sidney . ................. . .................. . 
Spencer a. . . . . . . . . . . . . . . ............ . ..... . 
BE1rit Lake ......................... .... ... . 
~ oux City ................................. . 
Ttuart ............................ . ....... . . 
Tara.. . . . . .. . ............. . ......... ... .... . 

oledo.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
thurman ......... . ........ . ............. . . . 

lllisca. .................................. . . . 
~inton *t. ... .. .... .. .. .. ... . .. . . . . .... . 

ashlngton... . . . . . . . . . . . . . . . . . . . . .... . 
Waterloo....... . .... . . . . . . . . . . . .. . . . ..... . 
; aver ly . . . . . . . . . . . . . ........... ..... . .. .. . 
Webster Olty ....................... .. .... . 
West Bend *t. . . . . . . . . . . . . . . . . . . . . . . . .. ... . 

est Branch . . . . . . . . . . . . . . . . . . 
Whitten *t..... . . . . . . . . .... . 
Wilton Junction ....... .. .. . 
Winterset .................. . 

Means . . ..... ...... .. .. . 

* Means detet'llined fro 
from 7 A. 11. and ' P. ». obst 

45.4 
49 4 
51.4 
48 .8 
48 4 
48 .8 
49 .8 
50.0 
45.4 
51.8 
46.( 
48 4 
50.8 
50.4 
51.6 
44.8 
49 4 
45.7 
47 .2 
« .6 
50.2 
49 2 
47 2 
47 6 
50.0 
45 .0 
46.1 
«.8 
48.6 
44 .7 
45 4 
53.2 
48 .6 
48 .8 
51.0 
44 6 
46 .7 
48 8 
48 4 
46 8 
49.1 
47 .1 
52.2 
49 .0 
47 .6 
48.4 
46 5 
46 .0 
50.2 
51 8 
50 0 
49.4 
47.0 
46. 5 
48.8 
49.6 
47.4 
47 .8 
48.0 
47 .6 
45.7 
48 .8 
«.7 
49.7 
51.2 
48.8 
50.7 
49.4 
«.4 
48.6 
48.6 
46.0 
51.2 
48.8 
48.8 
48.4 
49 .6 
48.8 
48.5 
(5 .2 
47.7 
49. 8 
46.4 
46 .3 
46.0 
47.4 
46.6 
46.0 
50.6 
45.4 
46.5 
49.6 
47.8 
47.8 
47.7 
50.5 
49.4 
47.1 
48.2 
47.0 
47.2 
47.8 
45.2 
48.1 

59 1 
60.0 
61.5 
58.8 
59.6 
61.9 
55.9 
68.1 
60 2 
6t.0 
60.9 
61.0 
59.6 
60.1 
60.5 
56 .6 
62.8 
57.1 
60.l 
63.5 
62.7 
64.4 
56 1 
58.5 
58.4 
63.9 

61.0 
61. 7 
60.3 
57.2 
62 1 
57.8 
59 3 
59.7 
60 5 
56 .6 
56.6 

61.8 
61.0 
63 .6 

60 1 
61.4 
59 .4 
59.'& 
61.9 
58 .6 
58 .0 
60.3 
61.0 
60 3 
59 5 
58.2 
61.4 
60.5 
1\1.0 
60.4 
59.a 
60 0 
62.4 
61 8 
58.3 
61.8 
59 .9 
58.9 
57.7 
59.6 
58.5 
61.9 

64.4 
60.8 
56.6 
61.9 
61.3 
57.1 
61.2 

35 .3 
36.5 
37.0 
34 .6 
36.1 
38.4 

32.8 
38.5 
41.8 
35.8 
35.8 
37.9 
39 6 
39.6 
34 2 
40.8 
35 7 
36 6 
oS.1 
o8 0 
38 9 
113.6 
40 2 
33.0 
30.4 

. . 
39 .1 
86.6 
34 2 
37 9 
38 .0 
3~.1 
32.9 
30.0 
36.8 
82.8 
34.1 

85.1 
36.7 
38.4 

33 3 
36 .2 
37 .5 
:u 3 
36.3 
35 6 
46 3 
37 6 
34.1 
36.1 
3a.5 
33.7 
39.0 
43.0 
38 .9 
37.9 
34 .8 
a3 o 
3-l 8 
a7.9 
36 4 
33.9 
86.2 
36 .3 
33.7 
37.9 
30.!l 
37.5 

37.0 
38.0 
32.1 
35.3 
35 .9 
34.8 
41.3 

76 15, 6 23 5 53 2 .42 1. 50 . . .. . N W 9 16 5 6 .. 2 
82 16 20 5 tS2 3.02 1 35 . . .. . . NW 14 11 5 8 1 1 
84 16 20 6 64 3.24 1.47 N 15 6 9 9 1 2 
90 16 22 6, 7 68 1.52 .50 .. . . . . . .. .. . . 15 10 6 7 . .. . .. . 
88 16 19 2 69 2.42 .61 .... NW 11 5 14 7 . .. . .. . 
8ts 16 21 6 65 . 83 . 35 .. NW 2 13 15 3 . . .. . 
80 16 23 5 57 2.95 1.25 . .. . . NW 11 13 6 11 . . . .. 
74 16 .. . . .. .. .. .. . 3.89 1 50 SE 8 13 9 12 l ... 
79 16 18 5, 6 61 2 . 79 1 . 55 .. . NE 8 20 2 9 .. .. 1 
82 16 22 6 60 3 . 71 1.10 . .. . .. . .. . . . . .. . . .. . . 8 . . •.• 
82 16 23 5 69 2 79 .58 .. . .. . .. . . 14 7 9 9 . . . .. . 
91 16 20 2, 6 71 1. 73 . 70 . .. .. . . .. .. . . . 18 7 10 6 . . .. 1 
87 16 20 6 67 2 15 . 90 . . . . NW 16 6 8 6 . .. . . .. 
87 16 21 5 66 247 .50 · :::·NE,.;-W 17 4 9 12 .... 1 

~❖ }; ~: 5
'~ ~g t~ :: ..... N,S ft 1~ ig 1: ::::!·::: 

78 16 19 6 69 1. 72 .49 .. . .. N 18 5 7 9 . . .. . .. 
86 16 26 2 60 3. 70 1 53 NW 16 7 7 8 . . . ... 
77 16 21 6 56 2.46 .96 T SE 18 9 8 8 1 1 
8a 16 23 5, 6. 7 60 8.53 1.~ .. . . .. 11 10 9 11 ...... .. 
87 16 25 2, 5 62 2 56 1.05 . . . NW 14 11 5 5 ... . 
87 17 22 2 . 115 1.68 .115 . BE 15 6 9 4 .. ... . . 
90 17 24 5 66 2 .85 .68 .. .. S 3 18 9 9 ...... .. 
79 16 18 5 61 2 .80 1.00 T NE 13 8 9 10 . . . 2 
80 16 24 5 56 3.01 1.27 . . . . NE 10 6 14 9 .. . . 2 
80 16 18 5 62 £ 81 . 78 . . . .. . .. . . .. . . .. .. 9 . . . • 
84 16 20 4, 7 64 3 25 1. 63 . . . . N 22 . . . . . 8 7 . . . .. 
86 16 20 5 66 2 37 . 75 . . . . NE 9 14 7 .. .. . ... 
90 16 25 5 65 2 64 . 92 . .. NE 16 7 7 11 .. 1 
89 16 24 2, 4, 5 65 1. 86 . 64 . . . . . S W 15 9 6 7 . . . ... 
83 16 20 6, 7 63 1 88 1.03 .. . S 14 8 8 7 . . . . 1 
82 16 22 5 60 4 .06 2 07 ... . NW 16 7 7 10 . .. . 2 
84 16 20 7 64 2 83 1 66 . .. .. 8, N W 18 7 5 7 .. . . . .. 
90 16 18 1, 5 72 2 40 . 75 .. . NE 1 28 1 6 .. . ... 
8-1 16 17 fl 67 2 64 1.37 N 11 13 6 10 . . .. 3 
76 16 17 5 59 1.38 1.10 1 .0 NW .. . ... ... . .. . . 3 ....... . 
81 l 6 21 5, 6 60 3 2.2 l. 52 . .. . . . .. . 14 11 6 11 .. . . .. .. 
81 16 16 6 65 3 85 1.29 .. . NE, NW 16 5 9 10 .. . . 2 
711 15 20 5 58 2 50 1 06 . . . .. NE 16 4 10 9 . . . .. . 
81 17 26 6 56 ( .25 1 65 T S\V 6 11 13 7 2 
88 16 20 5 68 1. 90 1. 02 . . . . N 12 9 9 5 1 .. . . 
85 16 21 6 64 2.31 .67 . SW 11 5 14 7 ...... . 
91 16 24 2 67 2. 97 . 85 .. NW 6 17 7 6 . . . . . . 
76 16 18 5 59 2 .78 1.04 . .. NE 12 7 11 8 1 .. .. 
84 lo 20 6 64 1 62 . 64 .. . N, NE 12 14 4 9 1 .. .. 
89 16 20 5 69 1 97 .40 . . . N 16 10 4 10 .. . . . .. . 
83 16 18 5 65 4 31 1.05 .. . N 13 10 7 7 ..... .. 
88 16 19 5 69 1 94 .45 . . . . N 13 7 10 7 .. . . .. . 
89 16 19 13 70 . 78 .31 .. . SE 19 2 9 5 .. .. .. 
83 16 20 6 6:3 2 29 .80 . . . . NE 13 13 4 11 . . .. . 
86 16 27 5 59 3 21 1 2.5 .. . . .... .... 17 4 9 5 ..... . 
86 16 22 5 6! 2.22 .68 .. S 6 16 8 10 . .. . .. . 
8 J 16 20 5 62 1 58 . 73 . . . .. NW . 14 10 6 8 .. . 2 
82 16 21 5, 6 61 2.89 .92 .. . N, S 12 10 8 7 .. .. .. 
86 16 18 6, 7 68 1. 84 . 85 . .. . NE .. 6 ...... . 
84 16 16 5 68 1.85 .80 . .. N 18 6 6 6 1 ... . 
87 16 20 5 67 4 . 7J 2.60 .. .. . NE,,SW 13 5 12 13 . . . . 1 
80 16 25 5 52 4 .80 1.82 .. . . NW 11 10 9 14 .. . . 4 
86 16 22 5 64 2 18 . 63 . . . . .. NW 13 7 10 7 1 .. . . 
85 16 25 5 60 1.95 .43 .... . NW 16 5 9 11 . , .. _ ... , 
81 16 19 5 62 3 03 1.44 T .. . . 11 11 8 S ....... . 
86 15 16 5 70 1.82 1.11 .. . NW . .. .. .. .. . . . 5 t .. .. 
84 15, 16 17 6 67 1. 96 1. 00 . . S 13 10 7 8 ..... .. . 
86 16 23 5 63 2 s9 .811 s 12 11 7 1a 1 1 
83 16 19 5 64 3.02 1 20 .. . . . NW 13 1 16 10 .. . . ... 
91 16 20 2, 4, 6 71 2.82 1.25 . . . . S 11 12 7 6 2 1 
82 16 23 5, 6, 7 59 2 . 95 1 60 . . NW 15 6 9 8 . . .. .. .. 
90 10 19 7 71 1. 87 .48 . .. . SE 8 13 9 10 1 t 
77 18 20 6 57 l. 85 . 75 . .. . . . .. .. . .. .. .. . . . . 5 .. .. . .. . 
83 16 18 6 65 4.8J 1.44 . . . NW 9 13 8 18 . . .. . 
83 16 19 5 6t 2.40 .72 . .. . NW .. . .. . .. . 7 .. . .. . 
87 16 24 5, 13 63 2.45 .51 . . .. . SE 9 11 10 13 . . .. . . 
74 17 26 6 48 4.02 1.55 .. . W, SW 7 14 9 7 ...... . . 
81 16 20 5 61 2.68 1.00 . . . . . .. .. .. . . . . .. .. .. . 7 . . .. .. 
87 16 20 5 67 2.04 .50 .. .. . NW 13 7 10 10 . . .. . .. 
87 16 22 5 65 2.23 .53 . . .. SE 10 14 6 10 1 ... . 
78 16 21 5 67 2.49 .90 .. NW 23 0 7 7 . . . .. . 
90 16 20 5, 6 70 2.15 1.25 ....... 16 10 4 5 .. . .. . 
91 16 21 2, 5, 6 70 l 48 .42 .. . NW 17 0 13 9 . ... . .. . 
81 17 19 5 62 2.32 .86 . .. . NW 13 9 8 8 .. .. 2 
88 16 26 5 62 2. 74 .85 N 14 6 10 12 . . .. .. . 

3.02 . 94 . . . . . . N 9 10 U 6 .. . . 3 
1.44 .27 . . .. . SE . . . . .. .. . . 11 ... . . · · 

• • • • • • • • • • • • • ♦ 

59.8 
61.l 
61.2 
60.9 
61.8 
61.1 
61.0 
62.5 
58.6 
62.4 
57.7 
61.1 
58.4 
59.7 
61.1 
59.2 
59.6 
61.1 
60 .6 
63.3 
60.7 
62. 2 
61.8 

60.7 
59.4 
58.9 
59.5 

59.8 

37.7 
35.7 
37.9 
36.6 
35.2 
29.4 
84.4 
37.1 
34.3 
30.0 
34.3 
47.4 
34.7 
32.2 
40.0 
31.7 
83.4 
38.2 
35.1 
32.4 
34.7 
38.8 
31 .0 

35.8 
34.6 
85 .5 
36.2 

87 
84 
84 
75 
82 
91 
82 
78 
85 
84 
82 
81 
88 
86 
85 
74 
84 
88 
85 
86 
86 
86 
68 
85 
84 
86 
84 
82 
'78 

16 2? 
16 19 
16 22 
16 23 
15 20 

8. 16 16 
15 18 
17 23 
16 18 
15 14 
16 20 
16 19 
15 20 
15 15 
16 27 
15 18 
15 18 
16 19 
17 28 
ltS 18 
16 17 
16 20 
16 21 
16 22 
16 18 
16 19 
16 21 
16 24 
16 21 

30 .~ ·l ~g 1~ : 
" ~·• 16 20 
1 d8 16 20 
·-

5 
7 
5 

2, 5 
4, 5 
1, 2 

5 
5 
5 
5 

5, 6 
5 
8 

2, 5 
5 
6 
5 

5, 6 
4 
3 
5 
2 
2 
5 
5 
5 
5 

5,7 
5 
6 
5 
5 
5 

65 
65 
62 
52 
62 

2. 04 . 95 .. .. N W 16 1 13 7 . . . . . .. 
2.65 1.10 . .. . . W 0 18 12 5 .. . .... . 
2.84 .'i5 . . . .. NW 14 1 15 12 ... . .. . 
1. 75 1.10 . . .. S 17 7 6 4 .. . . .. 

75 . . . . . . · · ..... . 
N, 8 

• • ♦ • ♦ ♦ • • • • 

14 4 8 1 ... 12 64 
55 
67 
70 
62 
62 
68 
71 
58 
56 
66 
69 
57 
68 
69 
66 
67 
63 
66 
67 
6a 
68 
67 
62 
61 
62 
68 

2.19 
2.69 
3.09 
1.45 
2.23 
3.01 
2.40 
1.44 
4.49 
3.12 
2.3! 
1.37 
1.76 
1. 70 
2.27 
a.79 
8.05 
2.53 
2.88 
2.09 
2.03 
1.21 
2.49 
3.08 
1.73 
a.38 
2.88 

1.15 
.72 . .. 
.88 .2 NE 

N 
· .. i2 · · ·ii· · .. ;,- l! ·:: · 2 

.65 T 20 6 4 3 . . • •• 

.66 
2.00 

.60 

.78 
1.55 
l.80 

.94 

.81 

.52 

.60 

. 77 

. 90 

.76 
1.06 
1.18 

.75 

.5i 

.45 

.77 

.96 

.58 
1.06 
1.15 

. . . . . . . . . .. . 15 10 5 7 . . .. . 

T 
1.0 

NW 
N, S 
NW 
NE 
N 
8 
N 

9 
11 
16 
12 
15 
12 

....... NE.. " io 

.. .. NW 17 
...... NE 9 
. ... NE 13 

...... NW 18 
. . NW 

.... NW 
... NW 

..... NW 
...... NW 
. .. . NE, SE 

... .. . N 
.... s 

14 
9 
8 
9 

15 
14 
16 

. .. . ... . 5 ...... . . 
9 12 6 ....... . 

15 4 10 .. .. ·. 
10 4 9 . . 1 
14 4 7 1 ... . 
7 8 6 ..... .. 
8 10 7 .. ... .. 

. • • . . • . • . • 5 . . . • ••• 
14 6 5 . . 1 
0 13 5 . . ... 

12 9 11 . . . . 
12 5 8 ..... .. 
5 7 6 .. . 

. .. . . . . . . .. 8 .. . . 2 
10 6 11 .. . . 
13 8 11 1 .. . 
14 8 5 ....... . 
10 11 5 .. . .. 
6 9 8 1 ... 

10 6 7 1 l 
9 5 7 . 1 

. . . • • . . . . . . 9 . . . . ... 
----1------ - ---1---1--- -- -------

1~..:.83:..:·.::.8...!...:..· ·:..:..· :..:· ·:..:..· :..:..· .:...::.20:..:·:..:..7 ~ .. ..:..· ·:...:.·..:..· ·:..:..· !....;..63:..:..·..:.2 ...!..-:..:..2:..:..·:..:..56'--._. _._ . ...:.· _. _. ·....:...._N~W_...c.. __ l:..:..3....:....__;9:..:...!...___:.8....:.......:.8.....:.....:..:..· ..:..· _ . . _ .. 
'ttirvations, and maximum and minimum a.re ta.ken from eye readings. tMeans determ1uec1 
3 t-o be comout.ed with means. a One day missing, b two days, etc. 
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10 MONTHLY REVIEW OF THE 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR APRIL, 1898. 

DATE, 

STATlONB, 
---,---.,.----;-----;------;--~:-----;---,---;---,--,---,--,---;---,---,--,---,· ---;--:----:--:-----;---,-------,-,-----,-,-,-----,-,----:---,-----:--,-----;--,------:---:--------,-----

1 2 3 4 5 6 7 8 9 10 11 12 li:1 14 15 16 17 18 19 20 21 

--------1-M-a.x- 51 -53- 48 -46 -4-'i · 52 67 67 e6 01 (9 e2 f ;- eo 75 rse 1s 0·1- 55 ao as 69 02 -,18- -6-o -6-5 11 -7-a -1-6 -1-1 1;2 6 
Afton ......... · 1 Mio 34 26 !!5 a-i 38 27 22 37 40 32 82 40 35 3•1 ::16 I 46 li6 43 86 3.5 45 49 10 :jg 39 34 41 40 40 52 ;,7.6 

J 'Max. 43 61 54 42 42 ( 0 66 t:6 61 I 2 69 50 fl! 6!l tO &2 63 89 53 !78 68 h:J 59 63 61 f:jfj 68 68 ~•i ll4 59.1 
Alta ............ I M lo . 80 25 30 211 20 24 29 37 32 37 ~2 f18 82 :-,2 a1:1 60 43 il5 32 3~ 44 42 39 44 34 34 45 41 42 41 a5.3 

J Ma. r,2 to il7 48 41 48 f>& 61 62 61 16 19 53 61 69 I 84 70 59 48 /i9 61 58 6 1 61 56 1:j 06 06 72 69 60 o 
A m1tna. ...... ·.. ) 1\1it. 311 28 ~6 32 21 20 21 40 a4 39 31 39 36 35 31 47 56 41 37 ;35 36 51 42 35 :J.'> :.6 311 45 :n 53 36.5 

I 1\l ax 4 5 f 5 59 I O 4 2 t 6 53 63 64 I 2 'i O 68 rg 62 73 90 70 4 5 51 61 64 60 61 I 2 ti() IJU 70 'it 75 'iO IH 5 
A mes.......... ·11'lin . 33 83 37 31 25 2'2 22 41 34 38 31 38 ari B3 ao 48 55 42 3."> 35 45 41l 36 32 40 ea 39 ::111 40 1w ,n.o 

J Max. 38 58 42 (5 as 48 56 65 6b 61 68 50 f.6 62 76 ti! 73 41, 50 49 69 50 61) • 0 f.11 /Iii . t I i i ll; 'i'· ,,; ;,b 
Atlantic ........ 1 Mlo. 25 19 32 a1 20 22 26 oO 29 t9 l:'6 H 34 27 :.6 co 65 39 ,1.'5 82 45 45 38t t.,! It 34,1:. :: 1 44 

1 
H · 5f 'U 6 

J Max. 41 50 46 45 40 48 54 68 6-i 60 65 65 55 to ';'5 ~6 1 8 fB 65 57 65 63 Ill ., ., , a • tl.M , n1. . -;a 1 

Audubon ... • 1 Mln . 28 '¼ 33 30 21 25 24 33 36 29 c5 40 1'4 81 32 47 51 37 35 3:-J 45 48 40 42 40 ~ ?, 41 1 a.i wt Ja 1 
J M 60 60 60 6ll 49 64 60 li2 64 65 70 1\7 44 b2 70 ~(J 75 !i3 52 f 8 02 69 63 n2 56 66 . 6.5 69 ~3 75 61 9 

Belknap ..... 1 Mf;: 30 28 34 36 23 f5 28 82 1'4 37 ~9 40 37 35 39 411 1,7 ,(6 40 30 44 50 44 41 40 37 36 49 HI 41! a11 4 

Bell e Plaine .. { ~j~'<- 53 4.7 57 44 38 45 ~~ ~~ •-~ ~~ 58 65 ~~ ~~ :: 74 ~~ ~6 ~8 ~6 ~ 15 ~~ ~6 ~~ ~~ ~~ ~~ '.~ '.~ ~~-~ 
I Max . 54 52 51 47 39 48 68 51 1\5 61 65 69 48 61 69 82 79 06 411 61 00 C,9 62 61 58 bO 67 61 'i3 7~ ti0.2 

Booa.pa1 te .... 1 Min. 35 27 34 34 22 24 25 40 39 38 38 40 36 36 b5 4'1 55 45 40 ~ 41 51 47 41 36 ;i7 41 49 41 52 as.5 
- J Max 53 51 54 49 40 48 67 I f>2 f5 60 65 68 62 62 69 82 78 l6 51 lil 50 60 tO LO 60 t2 68 65 •rn 'rt 61 o 

Burlington... ) Min 39 29 31 36 23 26 27 42 42 40 86 46 42 87 40 lO 66 46 41 3111 40 1 f>l 60 40, 39. 3!! 4:! 56 5i 6C 41.8 
j M1,x. ~2 49 !6 40 41 42 56 62 60 60 67 61 67 5P 71 , 79 61 44 4(i 56 60 57 58 60 64 64 l9 67 7!\ tU 58.1 

Britt .......... 1 Min. 31 21 ~s 25 18 1s 24 aa 27 30 a1 40 28 21 io 46 41 34 3::J ;;o as ◄2 44 39 ll4 Hi 42 41 3 1 :'H at.a 

O:i.rr oU ........ j ~f;· l~ ig ~: ~~ :g ~6 ;~ ~~ f~ ~~ ~~ ~~ 1~ :: ~ g! ~~ •!~ ~~ ~~ :g ~?g t~ 1t ~l : ~: J~ ~i g: : : 
1\1!1 x 48 56 60 56 47 54 60 66 64 tl4 68 65 •H 69 73 87 68 48 411 CO li5 t5 b4 I 2 ti3 65 6b 68 72 6!> Of 0 

Oed:i.r Falls .·· Min . 30 ~5 25 24 ro 22 49 38 :,2 31! 28 45 38 35 cO f.8 42 40 36 35 33 35 31 35 36 ll5 45 3-'> 45 o5 3.5.8 
J Max fO 49 58 45 40 49 69 61 61 61 66 t8 ~9 61 70 / ~7 72 58 48 57 ~I 18 68 6J 61 6a l6 L5 71 ,0 59 6 

Cedar Rapids .. l l\lln 37 29 211 b l 21 24 r6 41 !!4 41 ll4 40 37 36 i-5 51 62 40 38 36 37 50 43 87 38 37 43 ◄8 41 5a 37 9 
J Max 52 54 47 47 40 50 1>5 t2 65 110 64 67 48 62 71 82 77 62 54 tO 60 f.7 62 63 50 58 66 68 ,2 'i4 60 5 

Oba.ritoo ....... l Min as :?6 38 84 24 28 rO ,2 40 35 40 4(, 311 85 06 49 56 44 ~8 ; 7 47 so 40 39 41 35 43 ,6 43 5a 39 6 
J Max 44 47 63 46 39 46 57 62 58 59 64 f5 f5 10 ,2 · 78 62 4H 45 56 5b N! f-5 59 !'iO f;~ 14 64 ~O 65 6U.6 

una.rles City · 1 l\lln 30 21 26 20 22 J9 20 31:1 31 33 28 40 19 t3 18 fO 44 3, 35 a2 40 fO a, :i2 l)'; 36 41 44 :J2 48 34 2 
J Max 54 57 48 46 4 I 62 56 70 71 ti2 68 59 58 • 63 76 86 'i9 59 68 61 t!7 62 l 6 62 !>7 65 71 'jl 72 73 Iii 8 

Olar11 da. ...... 1 Min 32 26 <O 82 27 31 82 42 43 36 37 43 40 35 87 I! 52 69 41 JS 40 50 50 J5 46 41 as 40 ~ 43 r 7 40 8 
1 Mllo 54 .g FB 44 oil 50 69 56 63 eo b7 10 49 64 70 83 70 49 47 , 0 59 EO u1 ti4 58 oo 68 67 ,a 68 60 1 

Ollnlion ........ l Mio 36 28 26 29 :a 23 23 34 15 4a b2 35 45 38 85 41 t9 41 40 ;4 32 51 4'i 35 34 as :-J, 49 :J-; 41l au 6 
ll !. l g - ) l\Jax. 54 !5 46 47 40 51 12 7(1 'iO 68 60 57 58 62 76 187 <- 60 bl 61 t.4 lli! 66 lO to bi 7a 72 'i6 76 tiJ.5 

Oo e:ge .. pr O s I Min 02 ~6 :,7 3j ~5 ~6 l:9 ; 8 35 31 37 41 as a2 3\l f 49 ! O 42 85 ;,2 -13 56 41 42 39 3d ~2 ,a ~!I 53 38.1 
Jl\Jax 54 53 52 48 43 48 55 62 C6 CO A6 66 49 62 71 81 i3 64 f 4 6, fill 68 63 60 ;g tO 68 60 72 7:; 00.1 

Oente1 ville .. · .. I Min. a4 ~6 38 35 25 ~8 2! 40 40 ~5 38 46 39 l:8 40 48 6l3 ~4 1:8 37 •4 · : 0 42 119 38 36 41 4r, 43 ;;, a11.l:i 
M 48 55 43 51 46 62 68 ~8 70 64 '10 54 12 6 ' i9 '88 90 f3 62 65 72 l8 6.5 0;1 61 t ts 6b 74 ,;:i 71 li4.4 

Oouocll Bluffs. ~ l\Jf~'< ~8 25 ;3 H, 24 25 30 40 39 33 40 4~ 37 iJ3 39 ! 51 50 88 o7 ::14 40 ; 3 46 43 44 ~ 48 -6 ,O 55 ll8.9 
J Max ~4 47 5l<' 42 41 60 5? 47 60 59 f6 67 42 61 73 · 'i9 54 a7 42 59 f>3 fO f.6 59 52 1;4 65 66 "10 b2 · 56 1 

Cresco .... · --·· 1 Min 28 r2 25 }.3 JS 21 22 l:8 81 ,3 l/9 86 87 ll5 ~9 48 42 ~5 ii3 34 :a 40 34 85 37 a4 42 42 35 51 3J 5 
J Max 43 40 54 42 40 47 57 f9 58 58 t6 61 f4 59 H 77 'iO 44 45 55 f(j f6 51 59 5a 6i:l 65 65 70 62 57.1 

Clear Lake.· .. 1 Min b2 i'4 25 , 5 ;:4 21 ~7 c6 ll4 32 36 40 :i6 31 55 51 42 34 82 aa ;;g 46 il5 ag :,11 31 ~o 45 38 51 as. 7 
J Nax 51 48 ft! 46 b7 48 58 52 62 61 64 l6 f>l 62 (9 80 'i l ~8 ~8 58 5; 511 .56 to 68 60 f4 65 'j] f8 1 58. 5 

Davenport .... 1 J\'10 ::16 30 32 26 24 26 ao 42 38 44 f8 46 48 39 40 51 48 43 40 38 41 1,2 ~7 41 41 :,s ;1a 51 45 54 j 40.2 
b J Max. 47 46 f4 48 48 50 62 f2 68 60 rn 1x 45 1!2 '12 1

' 111 62 44 44 58 ft3 59 ss g2 &J 67 64 65 ~2 n 
1 

5>< 4 
Dccora ... · · · · 11\llD . 32 24 32 i1 18 l::.l 21 38 38 ;.7 28 42 c8 34 ~8 60 43 (6 ~5 06 32 8a 32 32 a8 33 4-0 43 3b l!4 33 0 

J Max 61 67 47 45 47 57 56 52 63 74 11 ~o ~2 'i3 76 84 ~2 ea 64 65 67 t.2 t6 64 eo ti5 6i 74 'i3 7 1 I 63.9 
Denison ...... 1 Mln 28 21 Hi ~O 19 21 20 25 ~6 ::8 ~6 80 ~6 !2 30 ~7 4f> 84 81 32 30 45 38 31! ;;2 30 ,6 41 a5 57 · 3-0 4 

J Max f,1 64 fO 46 42 50 56 t4 t5 61 67 es 53 63 ~6 110 '15 53 53 to 62 f6 6:t u 04 61 tts 68 ~2 ,2 61.0 
D es Moi nes .... 1 Mlo h5 ~5 311 32 Hi i7 17 .42 39 34 31 40 37 au 35 54 fa 4.J 87 39 46 50 41 19 42 39 44 47 40 .55 a9 1 

J Max 50 53 52 46 41 51 57 ti9 67 61 69 63 55 61 75 69 77 47 55 60 65 57 6~ ra ta 63 71 69 77 ~3 1H 7 
De Soto. · · · · · · 1 Mln . ::6 24 ~2 24 ~4 27 ~9 42 36 32 36 40 r6 32 35 1 5a 43 43 36 85 44 46 ll'i 89 38 a2 42 44 3ti 55 ;jtl.6 

J M .. x. 45 51 56 t.o 40 47 58 61 13 60 cs 12 57 61 76 t3 64 46 49 67 61 1 o to 61 ts 64 67 1\7 n 6S , oo a 
Dows ......... 11',, In. 31 re, ~o t6 ~2 ~o 20 38 ao 112 . 2 39 !l4 29 27 ~a 42 36 a3 a2 40 46 t4 ;5 ~a ~9 39 43 at 51 a1.2 

Dubuque ...... 1 ~r:· f~ !~ ~~ t~ :g t~ r~ ~~ ~~ ~l ~i ?~ :~ ~: ~~ I ~i ~r ti it f+ ~~ ~g ~! ~? ~~I~ ~ :~ Jg ~~ ~1, ~ 
J .Mix 6q ii4 fl 50 41 10 18 fl to 18 (8 69 ta 12 ~2 H fO e5 611 1!2 co t:0 64 l3 58 62 ti8 70 ,6 7ll till. I 

Eldon·· .. · · .. l M lu a2 27 ;J4 06 l:o ~l H ~9 1!4 38 [O 39 37 35 32 '44 69 46 40 3\l 38 51 46 40 ; 9 3i 41 47 47 5;1 :-Jb.O 
E J l\lax t6 49 5b 51 46 60 60 ta 56 68 50 46 to (7 75 I PO r,o ~5 55 51 15 (9 li7 ',O 5b 55 fO 68 65 60 57.8 

ldora .... · .. · j II In . 18 20 24 23 H, IO 28 29 ; 4 c5 l'4 ; 3 ~6 24 ~8 43 42 c5 36 oO 31 45 40 37 , 3 ao 34 40 38 ll6 ;J.l! l 
J l\111x. 48 fJO 68 46 45 56 (2 fO 12 13 t.O f11 43 t4 j3 84 66 45 44 60 54 61 t7 t6 f5 t,7 t,2 61! ?5 60 59 3 

Elkader .... ·· .. 1 Min. ~9 23 20 27 19 17 ~O 40 37 40 29 i'3 37 32 ~ 7 44 ~a i/5 32 29 34 44 84 27 :u 19 40 42 3,j 54 :i2.9 
J M1tx . 45 56 56 4, 4L f-3 58 t8 60 60 71 !6 52 65 65 ~6 68 44 49 60 69 57 tll 64 54 l9 70 t 9 'i3 66 59.7 

E
st

hervJJle ... I I\lin. t6 19 22 ~2 17 l:3 19 1:6 3J 27 hl 4U 31 25 ~5 24 40 :iO 30 31 1l9 37 35 ll7 33 25 42 39 32 32 80 0 
F i fl Id J l\la~ · 54 52 b3 41S 41 49 57 53 66 61 66 C4 54 61 70 81 77 10 51 59 t:O 60 62 to 56 bl 67 1!7 ~2 74 10.5 

a 
1 

e .. · .. ··· l Min 34 26 f2 34 21 21 ~3 37 o7 : 6 ,2 38 36 35 c.J 43 so 44 39 37 37 5c, 44 38 as a:; ~8 ~• 38 52 :iti.8 
F tt I l\1ax. 47 38 50 46 42 65 6:.! 52 57 6i:I 65 16 40 61 'il 81 65 45 46 50 5t 57 50 ('0 l l 66 tO 61 71 61 56 6 

aye e ...... · ·, MJJJ 2r, ~o 22 24 19 6 18 33 31 3b 20 '6 36 o4 27 50 45 o7 33 o4 ;;o 40 39 29 34 aa 38 45 82 51 3:!.8 
F st City J Max 43 47 f5 41 ,3 47 66 E6 t> l f9 f6 60 ~5 60 'i& ',7 49 45 47 56 . 65 t6 67 10 55 f4 b6 66 70 6!1 fi6.6 10

r e .... !Min 31 23 t6 ~6 20 22 ~5 37 ~1 :2 ~5 38 ~2 ~o ll4 51 41 33 lJa 33 39 44 3;- u a; :i2 .u 43 35 ;>J 84 1 
G l J II- ax. 44 t2 54 51 40 r,2 16 t& t3 63 to 61 s-; t<6 s1 88 r,5 41 r,5 so 69 64 tJO 63 o7 co 1\7 69 74 67 liJ. 8 

a va.... .. .. I l\lin. a~ 24 32 18 20 l:2 27 39 31 l:'7 34 43 83 28 37 61 45 115 33 32 46 f 3 40 4-1 :i4 30 ,o 41 34 42 3i,.1 
j M bX 45 40 56 f>7 4'1 44 50 64 66 60 65 66 13 5\l 72 e5 £0 55 56 60 t.0 f7 58 61 55 b2 ~u b!i 75 75 t,;1.0 

Gai
d

cn Grove. t Mh,. ;,2 3~ ~6 l>l ~1 22 ;,7 t.7 31 30 :JI! 36 34 84 44 51 42 34 34 43 44 37 ;:15 i:l.5 32 lJ8 J2 37 50 5:J 36 7 
GI d J Ma.>.. 4b f8 49 46 4b 12 f6 '13 (9 65 (,9 6a 58 68 i9 91 71 64 62 01 70 6J IH co f,8 l)lj I r,3 71 13 id 63.6 

enwo( · .. · 1 M111 . 32 24 37 is2 ao t5 a1 38 ;,, 32 34 41 :cu 24 33 54 61 41 a6 ;,5 45 52 : 3 43 / 41 31 45 46 aD sa I as .4 
J lbax ,5 6J 6U .,g 45 61 6~ f6 63 61 71 64 47 62 76 i'4 69 46 46 t8 EB 5B tO !i2 fi-1 'iO 6!l 67 76 64 tO. I 

Gre, ne • • .. · · · 1 M In 30 ilO ~5 26 23 20 21 37 31 i:2 f9 41 87 " I 2" 50 44 r 6 ?' .,., 3" : 8 3·' I ·,., '·' :'" 3 
G fl ]d j ?i-Ja> 54 44 47 47 40 52 4b 48 63 18 69 60 to 63 ~:; 89 79 51 58 62 68 !8 I!~ j.j b7 lff :a ti8 66 7~ 61.:4 

reen e ..... lMio i:1 ~2 a1 ao :.o :5 ao to ~9 34 37 43 l:8 :,9 :-n 49 56 40 34 o4 45 44 ,9 11!1 .;11 ;,2 4d 42 43 52 :ifl.2 

Gri nnell. ...... { t!; · i~ fg ~~ ~~ i: ti ~g ~~ ~f ~~ :i ~ t~ ~: ~z !~ A~ ~g ri ~: ~~ ~ii i: :g I ~g ~: ~t ~?i ~ l~ ~~J 
n 1un dy Cen er J Max. 46 51 5

~ f4 4
19
1 

2,
9
02 t19 3556 ~

4 
~~ 67 67 45 CO 73 lj8 l6 49 48 f8 !8 57 58, 6t ;,2 00 Ill! 1:itl 71 61J n1.2 

"' · 1 M ,n £9 ~5 2, 4 8 u D-ic 30 06 l:9 :13 30 47 46 &7 34 a4 l:6 41 1:5 31 ,6 43 i.ll 43 :J4 f:l I ;µ,3 
J M· .>. 88 53 48 45 41 49 52 67 65 t,2 ,o 59 58 (;2 ~2 89 76 ff> f4 10 66 61 03 j 1,167 fill/ '•O ~4 77 'itl til.9 

G1.tt-rie Center 1 :MiD: 34 2a 3;, 28 ~1 24 26 1:18 t5 30 32 41 19 :ill 33 i2 58 33 ~9 113 43 47 48 [O 31 :Ja tZ 

1 

,o ;_4 fi3 ao.3 

ll1111,ptoo ...... j Rlr; ~~ : ~~ :~ i: ;~ ~~ ~~ ~!I~~ 67 fa 51 02 ,5 Sa 65 41 47 f,7 10 !!I 6U I {3 j, a 15 07 65 72 ti6 5~.6 
l " 33 :,9 38 aa 35 49 51 37 24 33 ts 45 06 40 aw ::s!! 12 4~ ~-9 r.2 at; 6 

80 t\ llle j Mu>. 49 53 45 46 2i0 50 54 65 64 60 18 64 58 61 ~l f6 74 59 f5 f9 69 56 Ila li3 !i5 Oil 16!1 t.!l 7:! .~ LO.a 
1- .... • · I MIL . 31 :,,4 36 a2 2 26 29 40 39 32 34 • 0 i!6 33 118 48 57 43 36 34 46 411 40 t!l 3!1 o-l 4 l 14 41 f>2 o7. 6 

Hedrick . ....... ) ~I lll'DX •• t8
6 e6

8 ~2
3 ~

5
3 2

3
~, c~OO ~~ ~OO 49 56 56 72 42 '.2 71) 86 69 59 4ii t2 63 5b 63 . • f O 4!1 5{1 60 79 U'i 58.0 

1 u _ u , u = , 46 47 51 49 40 59 44 59 47 42 411 53 54 49 4; ,n ,il r.o ui t 11 4ti .a 
J hJ&>. 42 50 f6 50 40 48 r,7 60 63 62 68 6b 57 68 '.9 L2 75 46,' 0 "-9 ~• "0 "1 ,r, b" 6-, I" (ln -r.. ,,_ ( O 

Humboldt ..... 1 Zuln . 30 22 29 28 l.O 22 23 1:8 ;,a 80 ~b 40 3a 27 29 52 43 36 34 aa 42 :;4 33 ar ll7 2~ 44 .. ~ :t, :21 ~4. 1 
{ J',j a.>. 48 47 57 5o 4a 49 58 l6 01 eo 65 £5 43 1 1 I Ddep ,,nd ence . ,.110 • .,1 24 24 26 16 22 21 113 6 69 84 67 49 40 n6 55 57 57 60 r1 ua 64 •~i 011 dS 58 2 

, " ., ao 3,1 ao ;:5 36 aa 34 41 52 38 34 ; a :ca 4, i•': :r, :ia a2 : tt -1a aG 51 / 3" 7 
( a· l J l\lax . 51 /i4 51 48 4a 50 55 t5 65 6) 1'6 64 50 t, 75 b7 76 59 52 10 62 /7 6 U2 ui t.U 67 t,7 7;

1 
,a l:i'j 4 

o !.:tDO a ... ... . I Mlo. 85 26 38 32 20 li.7 ~8 46 47 82 :,7 4il 36 85 38 51 64 42 3ti ~5 46 !O il7 au ~o IJ4 ~1 -hi 46 5a ;J9 O 
Iowa City ..... J MMal·D.11. ~63 5261 2761 4362' i41 t91 go2 ~68 ~.:23 ~23 68 68 45 62 60 82 70 41'.1 LB 69 t3 60 6Z (i2 fi'i t5 tj'j' ti•, ,4 71 tiO 3 

1 u " " 32 a7 37 3i:I 86 46 rs 41 a9 ilff (6 FO 4< a;-: 'lH au 31 42 30 5:i ae 1 
J .Max 44 59 57 44 42 49 68 59 63 62 67 65 61 61 75 l-6 68 46 47 69 58 58 61 •1,a , 1 06 6'i ox 76 68 59 5 

I owa Falls .. ·· · l ~Lo . 27 22 27 26 22 18 18 37 31 33 30 39 38 82 28 47 44 87 36 3i:1 36 42 35 " 30 40 H vO 64 I Ba.6 

l 



IOWA WEATHER AND CROP SERVICE. 11 

DAIT..JY MAXIMUM AND MINIMUM TEMPERATURE F'OR. i\PR[L, 1898-CoNTINCED 

DATE. 

6'.rATJONB. 
2 5 6 7 8 9 10 11 t2 13 15 I 10 I n 18 19 :!9 I ao 

01d o 

SI 

• lt, Ve rnon. 



STATI ONS, 

DAILY AND MONTHLY PRECIPITATION FOR APRIL, 1898. 

DATE 
l----,--.,-----:----:-----,--~-.-,----;---,------,---,,--,---;--,11-,~ --- -:---:----:---:---c----1 ...: 

l 2 3 4 5 6 7 8 9 oS 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 c;; 
F-➔ --------1---- ---- - - - -- - - --- --------- ----- -----

Adair T T .. .. .. .. T .46 .. .. .. .. .. · .. .. .. . · .35 · .... · ...... · · ·.. .. ··.. .. .. T .. .. .. .. .55 1.35 
A .. . . . . . . . . . . . . . . . . . . . . T .. .. . . .. . . .. . .. . .. .. .. . .69 .14 .. . . . . .. . . .48 .61 .. . . .. . . .. .. . 18 .. . . . .. . .. . . .. .. T .. .. 28 2.38 
- rton.............. ... ... .... .. .. ... :::. :::· _08 ......... . .. 20 ............. 1 50 .... . ... .40 .. .... .. .... . . . 02 .. . . .... . 222.42 

Algona ............ · .. ··· .. .. · · -·.. .. .. 3 10 1 15 05 02 1 85 3 02 Alta. (Hadden) .. .. .02 .oa . .. .. . . . . .. . o . .. . . .. .. .. .. .. . . .. . .. .. . . .. . . .. . .. . . .. . . .. .. . . . . . . . . .. .. . .. . . . . .. . .. . .. .. • . 86 09 1 02 86 2 i:15 Alta (near)............ .. .. . . . . . .. .. .. .. . •... .02 .. · · .. .. .. .. - .. .. .. • · ·.. • · -•.. .. .. .. .. • • .. .. . . . . .. . . .. .. .. . . . . 
A ana .. . . .01 .31 .... . ... 1. 47 ... . ........... 16 .10 .... 1' .10 .. ....... 10 .. . .. . 21 ..... 12 s.24 m .. · · .. · · · · · · · · .. · .. · · .. .. .. o "a 50 47 01 03 14 1 52 Ames. . . . .. .. .. .. .. .. . . . .. .. .. . . .. .. .. .. .. . .. . I • • .. .. • .. .. ..,., .. • .. .. .. • • • • . • .. • •• • .. • - . .. . • • • . .. • • • .. .. • • .. • • 
Ames(near) ................ .. . ·a·9 .......... .03 .... .. ..... 2420· ................... 63~1, .. 20 08 . . . 25 .... ... T .. .. .... , .5101 2·~~ 
Atlantic.. ............. .... . . .. ...... T ....... ··· .... · ........ ·· ...... · ......... 18 ... • ... ... . .. . .. . . ·= 
A d b -. .. . . - . .18 .. .. ....... ·.. . . .. .35 .. . .. .. -. . . .. .. . . .. .80 .ea 
B~lk':ie.oyn............... · . :: ·:20·:::· :: .. .... 10 ... 1. 25 .05 .... . ...... 1~ O~ .... 

01 
-gg .05 .... 

25 
. IO ... . gg .. . . 402.115 

Belle P a .. l·n·e· .. .. .. .. ... T .. .. .. .. .. .25 .60 .01 -. .02 l 50.... . . .. .OS .2J .0 .. .. . . , .... .... . ... . .. . .... 8 .89 
. • · .. • .. .. . .. .. .. • . . .. 1 10 26 "" 73 1r:: T 62 3 71 'Bonaparte.. .. . .. . .. . .. .. . .. .. .14 . • .. . .. . . .. .. .. . 18 .. . .. . .. . .. . . .. . .. .. . . . . . ..,., .. .. . . . .. .. . o . . . : .. . . 

Burlington............. .. .. .. .. .... ... 10 .09 .. . ... 1.10 .. .. ....... 06 .41 .82 .... ... .58 ......... .... 11 .03 ... . ... 2.79 

~i~~~ii::::::::::::::.:: ·rr .:: . :: ·: :::·, :: :: .. :g~ .02 .:: .. ::. :: :: .. : : .::. j5 T.20 1:75580 :::: . ::. :3~501 .:~~ ·:·: · :::: ·10·06 :::: .: : : ::: . :: : :las3072tl~5: 
0 d Falls .. -· . . . . . ... • . . . . 18 T . . . . . . . 90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
o!d!: Rap1ds.:::.:::::: .02:::· :: .. . ..... .. ... 31 .. T ... 0620 46 .......... TT ·ol ~ ·o·, .... 60 '3042 ... 08 .16 .. . . ,16 .... 08 .022.47 
Oenter vllle ........... • T .. .. .38 .. .. .. . ..... · · J0 .. .... ·

25 
·9: ·.. ... .... oo ·

0
~ · .. ... ·24 .. · .. .. ·· · · · · ·~ :-.sd 

8~!~l!~noity·.::::::::· .. J5 
.:: .. Oi :

27 
::· : ::: :: . :~! .36 :::: .:: .. 28 ;p .. :: :::. ·rr· :£i :i~ ~~ .::. ;pz :25 ·:g~ ·: : T .. ::: J1 Too: :: . :~ 1:~ 

8l!!~ne:ke: .. ::::·:::. T ::: ':: ~.~~ .:: . :::: T .3! T :::: T :!~ ... ::. :::· ::: .29 :08 T :::: :~I :is :.'. :::: .06 .... ~ .. :: .. :: : :31 tJg 
8~1Y!~!sp~·1ngs·.:::::::· .oo ·:: 1:05 :: :: · :: :· :~

1 
:::· ·

03 
.. :48

1
:
40 

... :::: ·::: :4i ::t :: .. ::: ·: .. '48 
·: : : .20 ·22 · ::· : :: · .:°!. ·::: ·22 ::: 

Oouncll Bluffs.......... .08 .. .55 . . . .. . .. . . .O! .. · ·.. .. .6B .. .. · .. · .84 .34 · ·.. . . . .10 .. . . .. .. .. · .20 . . . . . . .. . . . . . . . .52 2.85 

ODra.evsecnop<o·r·t· ............ T.OB ... .. .. T :: · : ::: Jg _g~ rr· :: :: i:t~ ::: :::: :~1 T l jg :ii-0 :::: J5 :42 ·::. T :Z8 T .... :gg :::: :t::·: 
Decor ah .. :::::: ·::·:::: .... :: ... :::: .............. 06 .. .. .. .78 ... .... .... ... .6~ .19 .. .43 .22 ....... 29 .. ... 12 .. ..... . 102.81 
Delaware ............ • . .. . ....... • .. • .. .. . .. • .. · .. .. .. .. • • .. .. • - ...... · • • • .. .. • • .. . . .. . . . . . . . .. .. 2.37 
Denison..... .. ......... .. .. .. .. .. .. . .. .. .. .. .. . . . .. . .50 .. .. . .. .12 1.63 .08 .33 .00 . . .. . .. .. . . . _ . FO 3.25 
Des :l\1ot nes...... . ...... .01 .. .. .. . .. .... .... 07.... .. .. ... .ao .16 . .. ... . .. .81 .81 04 T . . . 7f! .. . .. . T .10 .oa .. .. .03 2.64 

g~:~~~::: : : . : : : : : : : : : : : : . : ~~ ~. ~. . : : . . . .. . : : : . : : : : ~~ .. . 01 : : : : . ~ . . . . : : : : : : : : : ~ ( ~~ : : . : : . ;: . ~. . : : : : : . T : : : l,! : : : : . : ~~ : 20 f:: 
Dubuque ..... . ........ T . T ... 01 .23 .59 .... 2 07 ... ... .. T .28 .42 .... .23 .... .. .06 ..•. ... .10 ... .08 4 .06 
Eldon ................... T .... ... T .. .. .... T .12 .... T 1.66 .......... T .19 T .. .07 .47 .. . ...... oa ...... .... ... . 29 2.83 
Eldor a .. .... .. .. ....... .... . ... .. .. . . ... .. .50 .25 T .. .20 .... ... T .75 ........ 10 .. . ......... . .. ... 50 T . ....... 2.40 
Elkader .. .. .. .. ...... .. .... .. . ............. 14... .. . . .. 1.37 ... .. T .11 .58 .... . .12 .14 ........ . 05 . ... . 08 .... .05 2.64 
:bistbPrvllle.. .. .. ...... ... . .... ... . .. . .. .. . . . T ... . . .. .15 .. .. .. .. . . .181.10 T .... .. . . ... .. .. .. . ... . .. T 1.38 
Fair field.... ............ .... ... ... .. . . .. .... 08 .23 ........ T 1.52 ............ T .20 .05 .. .06 .61 ...... . 15 .01 .. . . oa .. • . 28 a.22 
Fayette.. .. .. .. ......... .... .. .. .. .. .. . .15 ................ 1.29 .............. - .21 .67 .. . .. .33 ... . .. .40 ..... 80 .... .... 8.85 
Forest Otty...... ...... . T .. .. ... .. . .. .. .02 .12 .. .. .. . . .25 .. . . .. .04 22 1.06.... .. .14 .41 .. ... . .. . . .. . .. . ... .. . .24 2.50 
F r edrlcksburg.... .... .. . . . .. .. .. .. .. .. .32 .. . . .. . .. .. .10 .51 .. .. .. .. .. .. .13 .85 .31 .08 .. .. .. . . .. . . .. . . .. .07 .. . . .18 2.05 
F t . Madison ............ T . . .26 . . . .. .. . . .. .. .25 . . .. ......... . 1.05 .. .. .. .. .. .. 17 T . . . .. .. .. . . 1. 24 .. .81 . . .. . . . ... . .37 4.25 
Galva................... T . . . . .. . .. . . .. T . . .. .. . . .. . ..25 .. • . .. .. . .. . .. l 02 .01 .. . . .. .. .. .. . .02 .. . . . . . . .. .60 1.90 
Garden Grove.......... .. 57 .. .. 1, ... T .. . .. . .. .. .55 .. .. .. .12 .20 T . . . . .48 .. .. . . . . . . T .. .o, . . . 34 T 2.31 
Glenw:>od . .. .. .. . .. . T .. .85 .. .. .. T .. .. .. .. .. . . . . .37 . .. .. .. .. .r,;-:,.-. I. . . .. .40 .. .. .. . .._ .. . . r . . . . ... .48 2.97 
Grand Meadow. .. . .. . . .. .. .. .. . .. . .. .. .. .. . . .. .. . 21 . .. . 1. O.J .. . . • . . .. .. . . .. .. • 88 .. . . . . . 80 . .. .. . . 12 . . .. .. . . .. .. .. . . .18 2. 78 
Greene. .. . . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .17 . . .U! . . T .20 .. .. . . . . .. T .6i .06 .. .. .13 .08 . . . .. . . T . . .05 . . .. .. . . .15 1 .52 
Grinnell................ ... .... .. . ....... -.~J ............. 75 ...... ......... 08 .85 .. . .. 1.05 .. .. .. . . . 1 05 .. .. . .. . . 23 4.31 
GrundyOenter........... .. .. .. .,.-.v . . 12 ............ . 40 .36 ............ T .30 ........ T ....... . 12 . .. .. 20 .... . . .. . 45 1. 94 
Guthrie Oenter.... .. .. .07 ... · .. ,.... .. .... _

02 
.01 .. .. .2a ... ... .. .. .31 .... .... ... ... ... .. .. .. .. . ... 16 .78 

Ha mpton................ ... .. .. ~.--:: . .. ... _ .17 .02 .. .... 30 .. . ... ... .i!6 .80 .. .03 24 ....... 04 . . .. ..... 06 .. . ... 2.5 2.29 
Hawke.Ye .... .. ;.:...:-:-.• ..... - .":' ... .. ... .... .30 ... . ......... 85 .. .. .. .... ... .86 ................. . . Oi .. . . .. . ........ 152.20 

_,---- tte<1ri<.,"Jl .. :-:-:-:-:-: ......... .... .. ......... 15 .. . ... .... .85 .. .... .... .It .... .. .85 .... . . .... ... . ... .. . .. 1.25 3.21 
B opevi \le .. ............. T ... .27 .16 ... .. .13 ....... . .... 36 .. . .. .68 ·11 T .08 .12 .. .• .. .. .oa ... . .. ,2Q 2 .2.2 
Humboldt............... ... ... .. .. ...... ,· .. .07 . .. . .. .18 T .. ... .07 .7:-J .... 01 .08 .14 .... .. .. .. ..... 80 1.58 
Independence........... . .................... ·.· .25 T ............. 80 ....... T 42 ... 12 .. .. . ... 2.5 ... .01 .. .... T 1.85 
I nd ianola................ .01 . . .. T .02 .. .. .. .. .. .24 .26 T .. .. . . .11 2.60 .02 .02 T .82 .01 . . . . . . .10 .02 . .. . .46 ,.71 
Iowa.Oity... ............. .... .... .. .. .... .. .28 .. . ... :-~

7
- .92 .... .... .. .31 .......... 48 . .. .... 34 .. .19 .... 842.89 

Iowa Falls...... .. ...... .. . .... .. . ...... .. - ..__13 .... .. ., ... .... ... .. T .85 ... . T .29 ... .. T ..... 04 .16 1.8' 
Keokuk.. .. .. ............ .06 06 .O'J .30 .... ... . .. 06 .34 .. .. .. 1 82 .. . ... .04 .32 .04 .... T l.16 . .. . .to .04 . .. . T .... .44 4.80 
K uoxv111., ............ , . .. I .. .. . . . . . .. .. .. . . 10 .. . . .. . . T .63 . . . .. .. .. . .16 . IO . .. .. . . .84 . . . . T T .. . .. .14 . . . .21 2.18 
La mont -. . ... • .. • , .. •·1 . l 'i ..... as1 .4:l ... ... .... .. . ..... 19 .10 ... . . . . .06 .04 .01 ... .10 .10 .... .. .. .. .. .. .. . . ........ 87 1.95 
Lansing ... ...... .. ..... C,51 .. l • .. ......... j T T .. .... 1. '.l4 ......... 06 .28 .53 T .47 .. .17 . .. T .. ....... 03 3.03 

_;;,...- -J ' ~lWOOd ...... .. ..... ,.-. .. ,... .. .. ·•••.• •. T :,· ........ 02 . .... .. .. T .20 .... .... .. .. .. T .05 .. . .. . ...... T -~ 
Larl'a.l:...:e .. .. · · · · •··•··•·I··· .... •·· ... I ., ...... 3i ........... 151.11 T _ 10 '" .. .. .. . . .. . ...... 12 J.82 
L0Clal1A .............. . 02 ... '.. ', .. , .. . .... .. ! 1.29........ .07 .87 ...... . 31 ........ 40 ..... 09 . ..... 3.28 
Le Mu.rs.. . . . .. . .. . .. . . .. . .. ,· .v, .. .28 . .. . .. . . . . .40 1.00 .02 .03 . .. .. . . . .. . J5 .. .. .. . . .. . .011. 96 
Lenox..... .. ........ 1 O.i .. •·, " • •.. , .•. •. . . . .. ......... 48 .01 ............ 89 .29 .05 ..... 03 .14 .... 08 1' . . . . 01 . .. . .. . . 20 2.89 
L in n Gr ov!'.I. llft.Y.) . ,.._ 1: I ... .. . .. .. .. .. .20 .. . . .01 .. .. . 15 l 05 . .. .. .. . . .. .3fi .07 .. .37 .. .. .32 . . . .17 . . . . .13 3.02 
~fl<!!(', •• . . .. . ........ • • .. • • 53 .. ... .. .. ........... 56 .... .. .80 .. 1.25 ..... 06 ..... 13 .... .... . . .. ... 2.82 
Maquoketa .. .. ..... .. .... .... .. . .. . .... .... .05 .15 ....... T 1.60 .. .. .. .. . . .22 .48 .. T T .. .. .... .16 .. . . . .10 .... .24 2.95 
Marshalltown . .. .. . .... T .. .. .. .. . . . . .. . . . . .. 19 .02 .. . .. . .30 .36 ........ '' .. . .. .48 .18 T .25 .. . . . . . .. . . . .. . .10 .02 . . .. .02 1.87 
l'l1a.son Otty . ... .. .. .. ... .. .. ..... 35 T .... . ... .. .... .. .... .. ....... 75 .10 .40 ....... . . . ...... T .. . .... . 26 1.85 
Millman lDes Moines) .08 .. .. . . .. .. .. .. T .. . .. . . .. . .63 .. .... .. .. . .06 .32 .. .. .. .68 . . . . . .. . 13 .. .. .. .. .03 2.48 
Mooar ................ 04 .. .10 .28 .. .... .. .20 .8~ .. .... 1 36 ..... ....... 06 .80 .12 ........ 1.44 ......... 09 .07 .... T ..... 40 4.82 
Monticello.......... . ... . ................ 08 .05 ........... 75 ............... .46 ... ... .36 . . . .......... .20 .... 502.40 
Mt. Ayr .. ................ 10 .. .51 .49 .. . ... ... .. .... .... 37 .07 .......... 13 .12 .03 ..... 11 .10 . . .. .. .... .. .. . 03 .01 .• .it'32.46 
Mt. Pleasant...... .. . .. . . .. . . . .. . . . . .. . .. .15 ............... 1.55 .. . .. 1. 20 . . . . . . . . . .45 . . .. .. .. .25 . .. . . .. . .oa .. .311 4.02 
Mt. Vernon ........ . •... .. . .. ...... • •.. . .. .. . .. .. .33 . . . . .. .. . . 1.00 .. .. . .. . .. . . .43 .. .. . .. .37 .. . . .25 . . .15 .. . . .. . . . l Cl,2.68 
New R ampton.......... . .. . ... .... .... .. .. .. . .05 .25 .. .. .50 ... .. .. .. .05 .45 .29 .. .. .. .16 . .. .... .. .. .. .. .10 • . . .15 .05 2.04 
Newton .................. T .. .. ... .... .... .25 .. .. . 37 .29 . ... .. .12 .36 .01 .. . . .53 T .. .. .... .07 . ... .15 . . . .... .08 3.23 
North McGregor..... .. • • • .. •.. .. . . .. .. .. . .. .13 .. .. .. . .. LOO .47 . .. .. .. T .10 .90 .. '.. . . .25 .04 .. .. .03 .. .. .. . .05 ....... z ,97 
North wood........ . ... .... .. .... .. . .... .... .. . .20 .... .. .. .10 ... .... .. .35 .90 ... .50 .20 .... .. . .... .............. 24 2.4{1 
Odebolt ................. T .. .. . .. .. .... , ... .. .. .... .. .. .. . .26. .. . ... .. . .... .17 1.25 T .. .07 . .. .. .. .. .... . ... .. . .... .. . . ... .40 2. l b 
Ofiden .................... 02 ....... · ... .... .. .. .. .. .18 20 42 03 26 T 03 03 26 l ' " ... . .... .... ... ... .... . . .... .... . ... .... . . ... .... . ·-0 in .. . ........... •·.... .. .. • .. .. . .. .. .. .. .16 .05 86 • 0 T 81 07 20 20 2 .,.. 

.. .. • .. • .. . .. .. • .. ,,.., .. • .. • . • • • • .. .. • . • .. • .. .. .. .. . .o.,; 
Oma.ha{Neb.) ............ 08 ..... 20 .17 ....... T .02 .... .... .. .6(.l .03 ............ 20 .85 ....... T .13 ..... 07 .01 .. . . T .. . T .38 2. 74 
Osage .. . .. .. ....... • • • • • . . • • •. • . . . . . . . .51 . . 24 35 9! 74 24 3 02 
Osceola ............ .. .... T .. .13 .25 ............ t .. .. .:: 21 :10 ·::: ·::· ·::: :01 :25 ::: 'rr• T ·:oi ·:oa :::· T ~: : : ·:02 ·:01 :::: :~ 1:41 
Oskaloosa . ... . ... •... T .. •... .. .. .. . . . .. .. . .. .. .08 .&1 .. .. . . . . .. .. .12 .10 .. .. .. .05 .. .. .. .. .. . . T .. .. .05 .. .. . .. . .20 2.0, 
Ottumwa ....... .. · .... · .. · .. · 26 · · · ·... ·.. .2S · · . .. . . .. T 1.10 .. .. .. .. .. .. .. . T .. . .. T .60 .. .. . . .10 .. . . T .. . . . .60 2.65 
Ovid .. ........... . . ...... 24 ..... 19 · .. . ·· .. .07 .. . . 71 14 75 48 2 o , 
Plover......................... ······· ········TT ...... :: :i5. ···· · ······· ·20··1·10 T ..... T ................. ... . . .. .... .. .. ·ao 1·~ 

0 .... .... .. . .. .. . . . ... .... .. .. .. .. .. . ... .. . ... . .. .. . . " 
PrlmJh ar .. ........ . .... "i' .5!>. ........... 0a ·rr· ........ 27 ... .. .. . ..... 851 15 .08 ... .17 .04 T .... ... .... .. ...... . 10

1
2.19 

Red ak .. ..... ......... 13 .. · 3 · ,., .... .... ... •
1
1 ........ .49 .. .... . ... .. 15 .72 ....... 02 .06 ... .14 T .. . T .. . . .... 30,269 

Rockwell Oity... . ...... ... .. .. .. .. .. • ... .. ... .27 ............. 23 .66 .. . . .... 50 ..... 02 ...... .. .. . . ... , , . .. ,44 :2.23 
Ruthven ................ .. .. . . . . . .. . . .. .. . . .. .. . .. . .. .22 .02 .. .. .. .. 2.00 . .. .10 ........................ .. .... .. .. _ .67 :i_ 01 
SacOity . . .. ...................................... 20 .......... ,50 ................. 60 .60 .... . .. ... .10 ..... . . ........ . ooj ... :2 40 
Sibley .... .. .. .. .... . .... .... .... .. ...... -....... 04 ... . ...... 14 ................ 17 .78 .03 ..... 14 .OJ ..... oa .02 .... .. ..... _(l'j 1.44 
Sid ney . .. .. .. .. . . .. .. . • ...... l.55 .. .. .. .. .. .05 .. .. •.. ·.. •.. .69 .. . .. •.. 0 "1 39 03 16 02 T / T · '5 4 49 .. .. . ·- . .. . . . . ... . . .. .. . . . . . .. .. _._. . Sioux Olty.. .. .. . . ... .. . .. .. . . . . · .. · · ..... , .. .. .01 · .. · ·.. . . .25 . .. .. . .. 02 81 05 T 05 17 1 87 . .. .. . . . . .... .. . . .. . . .. .. .. .. . . . .. . . Snencer ........ ·...... .. .. .. .. .. · .. · ·.. .. .. · · .. '£ -· · · .... ·... · 28 .. . . .. . . . 22 1 69 0" 07 18 T 65 3 12 ... L I . .. .... . . . ., .. . . ... , .... ... .. . ... ... . Spirit ake .. . . .. .... .. .. . .. .. .. . .. .. .. .. . .. .. . . .. . . . .. .. .30 .. . . .. .. .. . .. . . .30 .9i .. . . .. .28 .04 ............... , . .. : . .. .. . .48 2.34 
Stuart ................... 43 .. .05 ... .... .. ... . ............... 52 .... .. .... .... .40 ............ 35 .... .... .... ... . .•• ... 1.'15 
Ta r a .. ..... .. . ... ... .. .. - ... .. ... ... . .. . .. .. .. .. . .. .. ... . .20... . . . .. . ... 20 .60 .20.... .... .... .... .. . . .... .... .. . .. ... .50 1.70 
Toledo................... ... ... . .. ............ 64 .... .... .77 ... ... .... . .. .47 .. .. ..... 27 .. .. ... .12 . .. . . . 2.27 
Thurman ................ T .... 70 .~~J ::· ·:: T .04 .. .. .... •:>g .03 .... .... .. .10 .90 .... T I .04 T .15 .18 .. " ..... . .. ... . . :15 3.79 
Villisca .................. 03 .. . . 7ti T .. ... .... .• .o 

1
... .. .. . .. .46 .45 .......... 42 . . ... 21 .. , ......... .... 33 3.05 

Vinton.................. . . .. ... . .. . . . .. . .. .. .. .61 .. . .. , .. .06 .. .. .. .. . 88 28 , , 13 T 2 53 
W l I t 11 1" 1 18 . . • .. . . .. .. . . . .. .. .. . .. . ' .. .. ' ~ a•'l ng on.. ...... .. . .. .. .. .. .. .. . .. . .. .. .. .. .. . . •> .. .. .. .. • . - .. .. • • .18 .85 . - .. .. .. .. .45 .u . j . . .. .38 2.83 

'v·,.,-,11~ ........ .. ....... .. ................... ··2·0· .. 09 .... T.33 .. 7.5 .......... T.03 .70 .10 ... T T T .... '. ·::: .. r_r · .46 1.61 
,.-a,_ ·r <> .. • .. • .. • • .... • • .. .. .. .. ·.. • • .. .. .. .. • .. .. • .. .. • .. • .. • .. .. .21 20 --. . .11 .27 .. .. .. .. .07

1 
.<M j T .06 .. .. .09 2.09 

,.,,·. <'t., .......................... . ............ 200' ... 03 .. ·214 .42 ........ T.04 .84 .20 .... l .11 .14. .... .. ........ 05 ..... ... 152.03 
S, r - Y ....................... .. ........ · ... . .... .. · 5 ·.. .... .... .... .46 T ... T .15 .... .... .... . . T .... ..... 301.21 
~Vest l:t'ld.. .......... .. .. .... . , ...... T ........ 20 ... ... .... .... .'17 .55 ...... 66 . ... . ....... T .. . .... 812.49 
~est Branch .......... T .. .. .. .. .. .... .. .g2 ·:!,6 T .. . .96 .. . ... ... . .. T .26 .12 ., ... T .20 ......... 152 T • . T .. . .155 3 .08 
.Vhitt e.u.. .. .. .. . ...... .. .. .. ... . .. .. ,;W ~3 ... ... .10 .58 .... .. . .. T .31 T ...... 22 .... .... T . .o: .. . .. .. T 1.73 
,vnton J t1··" t lon .. .... T .. ... . . . .. . . .. . 30 ............... 1.06 ............ T .67 ·< .. , .... T ........ l.7'1 .. ., .ilJI ... .. .. . 483.38 
Winterset .. . .... :.:... .18 .. . . .. .. .21 .. . .. .. .. .. T .07 . . • .. .. . .S4 ...... . ........ t 15 ;.111 .. .. .. . . .27 . . . . . . .. .. . .., • . ,14 . ... .18 2.88 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIREUTORS. 
Presidentr-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-Presidentr-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN,. 
J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. 
Secretary-P. L. FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J.P. MANATREY, -

J. W. WADSWORTH, 
G. S. JOHNSON, 
GEO. w. FRANKLIN, 
L. H. PICKARD, 

Bloomfield, Davis Co. 
- Fairfield, Jefferson Co. 

- Algona, Kossuth Co. 
- Maquoketa, Jackson Co. 

EXECUTI"iE COMMITTEE. Atlantic, Cass Co. 

W. F. HARRIMAN. R:'" J. JOHNSTON. P. L. FOWLER. C. E. CAMERON, 
- Harlan, Shelby Co. 

Al ta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 

Adair .. .............................. F. L. Morrison. 
' Afton ........................... Hon. N. W. Rowell . 
Albia. ............................... . ...... R. Moore. 
Algona. ............................ 0. D. Pettibone. 
Alta .................................. D. E. Hadden. 
Alta. (Near) ............ ... ............ W. J. Minard. 
Aman a ............................ Conrad Schadt. 
Ames ... ...... . . . . . . . . . . . . . . .. . . ... Exp. Station. 
Ames (6 miles s. e.) ..... . ............. Isaac Young. 
Atlantic ................................ J. W. Love 
Audubon ................. . .......... F. P. Hooker. 
Belknap ............................ A. W. Rankin. 
Belle Plaine ....................... s. P. Vandike. 
Bonaparte ......................... Hon. B. R. Vale. 
Britt.. . . . . . . . . . .. . . . . . . . ......... . G. P. B:ard wick. 
Burlington............ ... . . . . Prof. H. H. Severn. 
Carroll.. . . . . . . . . . . . . . . . . ............. Moses Simon. 
Oeda.r Falls ........ ,........ . . .. Prof. A. 0. Page. 
Cedar Rapids ......... Electric Light & Power Co. 
Centerville.............. ..... .. Geo. Good lander. 
Chariton ...................... Bon. S. a. Mallory. 
Charles Oity ................. . .... H. 0. Andresen. 
Cherokee ......... ................ Hon. L. W. Beal. 
Clarinda ......................... A. S. Van Sandt. 
Clear Lake ....... .. ................. . .. . Wm. Gray. 
Ollnton........ . . . . . . . . . . . . . . . . . . . Luke Roberts 
College Springs . .. ............. ... ... . A. M. Finley. 
Corning ..................... . .... John W. Bixby. 
Oouncn Bluffs ......... . ................ J.B. Rishel. 
Oresoo ................... . .... ... Gregory Marshall. 
Davenport ... ..................... . *J . .M. Sherrier. 
Delaware..... . ....................... Wm. Ball. 
Decorah.... . .. . • ................. F. H. Baker 
Denison .............. .... ...... Wm.A. McHenry. 
Des Moines ............... •Geo. M. Obappel, M. D. 
De Soto ................................ R. D. Minard. 
Dows...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. E. Fuller. 
Dubuque . .... .. ...................... *E. H. Bowie. 
Eagle Grove ........... .. .. ....... Smallpage Bros. 
Eldon........................ ...... . T. Madden. 
Eldora ..................... Prof. 0. F. Woodward. 
1illkader ................ .. ......... Obas. Reinecke. 
Estherville. . . . . . . . . . . . . . . . . . . . . ... M.. L. Arch er. 
Exira...... .. . . . .. . . . . . . . . . . . . . . G. W. Guernsey. 
Fa.Ir.field ......................... Charles J. Fulton. 
Fayette ............................ R. Z. Latimer. 
Ft. Madison ................. M isa L. A. MoOready. 
Fonda ...... . ............ . .......... Obas F. Linnan. 
Forest 01 ty ........................... . J. A. Peters. 
Fredericksburg ...................... 0. E. Wright. 
Galva .................................. Jay Crowley. 
Garden Grove ................... : .... .. M. Wem_ple. 
Gladbrook ........................ . Geo. F. Parker. 
Glenwood .......................... J. P. J aokson. 
Grand Meadow (Postville P. O.) .. F. L. WllUams. 
Greene... . . . . . . . . . . . . .. . . . . . . . . . . . . . . .... J. L. Cole. 
Greenfield .................. .. ......... J. G. Culver. 
Grinnell ............................ Prof. S. J. Buok. 
Grundy Oenter .................... . Geo. F. Ellis. 
Guthrie Center ................ Osoar Klingman. 
Hampton ............................ E. 0. Greneile. 
B edrick . . .. . . . ....................... J. T. Brooks. 
Hawkeye ........................ Mies I. Whorley. 
Hopeville .......................... M. T. Ashley. 
Humboldt .............................. H. S. Welle. 
Independence ....................... E. F. Wultke. 

Indianola ........................ Pro!. J. L. Ttlton. 
[owa Olty ...................... Prof. A. A. Veblen. WEATHER-CROP OBS£RVERS 
lowa Falls .......................... J. B. Parmelee. 
Keokuk .................... *Fred. Z. Gosewisch. Reportino for the Weexl11 Bullettn, 
Keosauqua.. .. . .. . . . . ...... Prof. J. H. Landes 
Knoxville..... . .. . . . . Casey and Reaver 
Lamont ........................... T. J. Fitzpatrick. 
Le Ola.ire... . ...................... River Observer. 

Agency .......... .. ................. J. H. Van Zaut. 
Albia. .. . .. . . . . . . . . .. . . . . . . .. . . ....... Wm. Mercer. 

Lansing............... . .. .. . . . .. .G. H. Markley. 
Larch wood .................. : ....... F. W. Stokes. 
Larrabee ..... . ....................... H. B. Strever. 

All~rton........ .. . . . . . . . . . . . . . .. .... J a.mes Piper. 
Alta... .. . . . . . . . . . .. . . . . . . . . . . . Jonas Cushman. 
Ames .................................... S. B. Mllls. 

Lenox ............................... J L. Hurley. 
Le Mars .............................. Dr. T. E. Cole. Attica ......................... G. W. Menden.hall. 
Linn Grove(Mt. VernonP.0.)Rev.J.W.Hubbard. 
Logan.............. . . .. .......... Mrs. M. B. Stern. 
Malvern ............................. R. F. Norton. 
Maquoketa. . ..... . . . . . . . . . . . Dr. A. B. Bowen. 
Mason Oity ........................... B. F. Gibbs. 
Marshalltown ....... . .................. 0. 1'd Cook. 
Millman .............................. W. H. Shaul. 
MonticeUo ....................... .. A. Matthiessen. 
Mooar. . . . . . . . .. . .. .. .. ........ F. G. Thomas. 
Mount Ver.non............... . .... Prof. A. Collin. 
Mt. Ayr ................ .. .............. A. F. Beard. 
Mt. Pleasant ..................... Dr. Max E. Witte. 
Neola. .. . . .. ........ . .... . .... J. B. Garland, Jr. 
New Hampton ....................... R.H. Gurley. 
Newto.a ...... .... ....................... A. Lufkin. 
Northwood ....................... A. L. Thompson. 
Odebolt .................................. E. Starn er. 
Ogden. . . . . . . .. . .. . . . . . .. . . . . . . .. .. .. . .. E. Sayre 
Olin.... .. . . . .. . . . .. . . .. . . . . .. Hon. Na than Potter. 
Omaha. Neb .......................... *L. A. Welch. 
Osceola ....... .... .... ................ A. W. Lewis. 
Ovid ................................... H. 0. Miller. 
Osage .............................. G. D. Pattinglll. 
Oskaloosa.... ...... . .. . . . .. . . . . . . .... .Jos. Boyd. 
Ottumwa.... . . .... . . ......... Dr. J. F. Herrick. 
Pella............ . . ................... T. W. Cox. 
Plover ................................. J. S. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Primghar . . . . . .. . . . .. .. . .. . .. ..... P. R. Batley. 
Red Oak.................... . . ..... Geo. W. Holt. 
Reinbeck ..................... Dr. L.B. Hathaway. 
1'1dgewa.y.......... .. .. .. . . . . .. . . . Arthur Betts. 
Rook Rapids ........ ............... W. 0. Wyckoff. 
Rockwell Oltv..... .. . . . .......... 0. W. Randall. 
Ruthven.................. . . . . . .. .. . Ora Taylor 
Sibley . ........................... H. G. Doolittle. 
Sidney . . .. . . .. . .. . . .. . . . . . . .G V. Swea.rt ngen. 
Sigourney ................... Mrs. :k. F. Ashba.ugh. 
Sioux Olty...... . . ............... *U. G. Purssell. 
Sao Oity....... .. .................. Dr. O. Brown. 
Spencer..................... . . . ....... . S. Gillespie. 
Spirit Lake . . . . . . . . . ......... W. o. Drummond. 
Stuart ............................... H. M. Bartlett. 
Tara ...... ... .... ...... . . .. ...... W. E. Humphry. 
Thurman ..... ............. . ............ C. R. Paul. 
Toledo.. . . . . . . . . . . . . . . . . . . . . .. . ..... Obas . .Mason 
Vint<>n........... .... . . ............. T. F. MoOune 
Villisca ......................... J. F. McCartney. 
Wapello............ ......... . .. Geo. W Schofield. 
Washington ......... . ............. Wm. A. Oook 
Washta ............................... H L Felter. 
Waterloo.... . .. .. . . . . . . . . . ...... M. L. Newton 
Waverly .............................. H. S. Hoover. 
Waukee .................. .......... N. O. Wragg. 

Atwood ............................. J. H. Tanner. 
Battle Creek ...... . ....... . ............ A. Preston. 
Boone .......... .............. ........ L. 0. Morris. 
Oen terv11le.... .. . . . . . . . . . . . . . ... : . Henry Galley· 
Charles Oity ........................ W. B. Towne.r· 
Charlton ............................ O. O. Burr. 
Olarksvllle................... . ... F. M. Russell 
Correctionville ... . . .... : ... !Ion. W. B. Obapman. 
Corning ............................ Jerome Smith. 
Oorwtth ........ . ....... .. .... . .......... Wm. Oxley. 
Clermont ...... . .................. Obas. Larrabee. 
Oounoil Blutfe.. .. ...... . ... . ... . . ..L. Prouty 
Creston ............................ M. V. Ashby. 
Dan ville .. .. .. .. . . ......... Sherman :Matthews. 
Emerson .. .. . . . . . . . . .. . . . . . . . . . . . lJ. B. Nims 
Ely ....................... Hon. A. J. Fuhrmeister. 
Fulton .. . . . . ...... .. . . .. . ... Oarl S. Frank. 
Fontanelle ........ ... ...... Ilon. L. M. Kilburn. 
Ford ...... ... ................ ........ J. O. Richards 
Fort Dodge .................. ..... . R. W. Blaine. 
Geneva.. . .. .. . . . . . . . . . ..... Wm. H. Tbom_J)son. 
Grinnell......... . . . . . ............... A. 0. Price. 
Guthrie Center .................... W. W. Balley. 
Hesper ......................... . G. E. D1111ngham. 
Humeston .................. Hon. S. H. Moore. 
Independence ...................... O.L. Thoma9. 
J etferson... . . . . . . . . .. . . . . . . . . . .... 8. M. Taylor. 
Larrabee ............ . ............. H. H. Oaroahan. 
Laurens ............. . .......... Hon. !'ti. E. De Wolf. 
LaMars. . .. . ... . ...... Hon· Henry Scbrooten. 
Lockridge ......... ............ John F .. Farman. 
Mar1ohalltown . ........... . ... Hon. 8. B. Packard. 
Mason City ............... . ....... Wm. Nettleton. 
Mapleton ..... . ...................... .. ... A. Lamb. 
Mt. Pleasant... ........... ... . . .... W. S. Wright. 
Milton ........................ Hon. E. 0. HoJland. 
Mount Vernon .................... Robert Smith. 
Nevada ............................. Geo. 0. White. 
Osage...... . . . . . . ....... ........... .... E. W. Stacy. 
Orange Olty .... ................ H . J. VandeWaa. 
Paton . . . . .. . .. .. . . . . . . .. . . ........ A. B. Condit. 
Pittsburg...... ... . . .. . .. . . . G. 0. Duffield. 
Rockford (Cerro Gordo) .. . ..... Bon. J. W. Bird. 
Rook Raf ids.. . . . . . ... .. ....... D. E. F. Merrlll. 
Rockwel City .. ....... ........... .... J. G Palmer. 
Rossville ............................... T. B. Wiley. 
Rowley .......................... . . . .... L. M1t.xson. 
Sagevil!e ....................... Hon. F. N. Knoll. 
Seymour........ .. . . . . ................. L. B. Sager. 
Shenandoah............ ... .. .Reuben Mullison . 

Webster Olty ... .. ........ .......... Louis Frank. 
Whitten ..................... Dr. Frank P. Butler. 
Wilton Jun~tlon ...................... J. M. Rider 

Spirit La.ke ........................ .. ..... L. Stowe. 
State Center ................... ... E. P. Thompson. 
Sumner........... . ... .. . . , . . ....... John Dawson. 

Winterset ........................ W. W. McKnight 
West Bend.... . . . . . . . . . . . . . . . . . Phil. Dorweiler 
West Union.. . . ... . . . . . .. . . . . . . . . . J. W. Bopp. 
West Branch ...... ..... ..... . .... .. A. A. Madson. 

•u. S. Weather Bureau. 

Tama ................................. W. G. Malin. 
CTolty_ .... ... ... : . ................... Edw. Hummer. 
Van Horne ............ .............. Spencer Smith. 
Willow Ore.ek . .. . . . . .. . . . ...... W. S. Nicholson. 
Winterset ......... ... ............ B. A. Kinsman. 
Wall Lake ........................... T. E. Wilcox. 
Wilt.on ... . . . . . . . .. .. TboR Boot. 
Wiota ............ . .................... f . S. Coomes. 
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NOTE AND COMMENT. 

Sing ho for the good old da.iry cow, 
Sing hi for the little brown hen; 

Such e. couple was never on earth below 
1.'o feather the nests of men. 

With the golden product• of good Queen Bess 
No II udder " can compare, 

While the snowy fruit of the cackling "bute '' 
Brings a solace for every care. 

Men risk their lives for the shining ore 
Deep laid in a frozen clime, 

When thelile peaceful servants bring them more, 
And peace at the self same time. 

With pas ture in plenty and bugs galore1 

They never lack for feed; 
Their stock is at par at the qrocery store 

For things that the farmers nee1. 

Then three t imes three for the bovine" she,'' 
And three for the female fowl; 

At the farmer 's door which they feed before 
No wolf ha.s a cha.nee to howl. 

No poet's dream ever hatched a theme 
More worthy a poet's pen, 

Than the kindl:r queen of the pl'airiea green, 
And the busy, cackling hen. 

• • * 

-Sioux City Journ al. 

Rockford Register: "Cyclone caves differ from lightning rods 
in this, that you know when the cave fulfills its mission, but 
with the rod you don't." 

In the northern half of this state raspberries and blackber
ries require some protection in winter. Reports indicate con
siderable damage by winter-killing. lt pays to lay them down 
in the late autumn. *. * 

At Rockwell City, on the evening of May 20th, a heavy 
shower occurred, the government ga.uge showing a fall of one 
1.-.~h of water within twenty minutes . This item is gleaned 
from the Rod-t well City .Advocate. 

Section Director H. B. Hersey, of the New M~J-, C}i, ·11.te 
and Crop Service, has been granted a two years' leave ,._f 
absence from the Department of Agriculture, and bas gone to 
the front with a major's commission in the First United Sta tea 
Volunteer Cavalry, known as "Roosevelt's Brownies." That 
regiment will be heard from if actual fighting is done in Cuba. 
R. M. Bardinge is now serving as director at Santa Fe. 

A newspaper special from Atlantic1 dated May 26th, says, 
during a thunderstor,n on that da;te, lightning struck close to 
the residence of Mrs. Maude Troupe, near Lewis, and the 
shock caused the lady to become temporarily insane. 

*•* 
The men who predicted a very dry season were not saying 

anything during the latter half of May, and those who pre· 
dieted a wet spell ,vere remarking , "I told you so" These 
long-range prophets are .most vociferous when they chance to 
make a correct guess. 

• • * Prof. S. P. Langtry has no"'w carried his delicate heat-meas-
uring apparatus, the bolometer, to such a degree of perfection 
that it will register a ten-millionetb of a degree, Centigrade. 
In a recent description of this device he says that for a certain 
part of it, the dampening mechanism of the galvanometer, be 
uses a dragon-fly 'swing, on aceount of its lightness and rigidity. 

*•* 
A curious tornado freak is reported from Sabula, this state. 

When the late destructive storm Wa.s about three miles south 
of the place the iron roof of a large warehouse in town was 
lifted and thrown into the street. The tornado came no nearer 
t.own, and scarcely a breath of ,vind was stirring at the time: 
Those near the damaged building report that the air grew 
hot - SLoux City Journat. 

• * • 
A well-informed writer says: "Secretary Wil:,,on does well 

• 
to push the project for tb.e g rowing of beets for the purpose of 
supplying the United States with sugar produced at. home, 
rather than sending abroad for it as is done at present. A 
glance at the following figures will show the extent to which 
we are annually indebted to foreign countries for tbis staple 
article of diet. During 1896 it required the total amount of 
wheat and fl.our exported from this country to pay for the 
sugar imported. During the past year the total value of the 
live and dressed bee_f, products and 13.rd exported, was barely 
sufficient to offset that of the sugar imported Our enormous 
exports of cotton, which practically supplies t.be world, are 
about only twice in value our imports of sugar. Our vast 
exports of tobacco are equivalent to only one-third the value 
of our sugar imports . Las t year it took our total exports of 
barley, rye, fruits and nuts, vegetable e>il, oleomargarine1 but
ter and chdese, pork and hams-all taken togetbe"r-to pay for 
our sugar importations." • * * 

An unusually severe electrical storm visited Fort Dodge on 
the night of May 20th and the morning- of the 21st, A special 
to the lllarshaUtown Tl:mes-RepubUcun says 1,here were several 
na.· ... 'lw escapes, and considerable damage was done by light
ning. '' The electrical coil in the striking tower on the court 
house was ,,, · id. out by lightning. The home of William Pol
lock, in the~, part of the city, was struck by lightning and 
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badly damaged. Mr. Pollock was standing in the door at the 
time, atJ.d the shock prostrated him on the floor. The most ser
ious damage occurred Saturday morning. While the rain was 
descending in torrents, a vivid flash of lightning, accompanied 
by a crash like a broadside from a battleship, struck the steeple 
of Corpus Christi church. The upper half was torn into frag
ments, the street being littered with debris for many rods 
about. The lofty eminence was an attractive target for the 
thunderbolt. The top of the cross is 188 feet above the ground 
and was not protected by a lightning rod. Investigation 
shows that the electric current followed the iron braces down 
the steeple until the ceiling was reached, where, after some 
slight damage was done, it is supposed the gas pipe served as a 
conductor to harmlessly convey it into the ground. · 

* * * 
This season has been unusually wet in the larger part of 

the state, and in the extreme southeastern counties the soil 
has been saturated, rendering field work well-nigh impossible 
on all flat or undrained lands. In all districts the rainfall has 
been excessive a.t times, and yet the larger streams have not 
given evidence of an unusual amount of rainfall. The rains 
came mederateJy, for the most part, and the soil greedily 
absorbed the largar portion of the water. Year by year the 
work of man has been effectively decreasing the annual flow
age of our streams by making the earth more receptive and 
retentive of the water that falls upon its surface. By deep til
lage and tile drainage the soil of our prairies has been made as 
porous and receptive as is the vegetable mould accumulated 
under the dense forests in the hilly and rocky sections of the 
east. In fact, deep cultivation and under-drainage on our 
western prairies have been as effective as fore1>ts in conserving 
the rainfall of this valley. With judicious culture and drain
age we do not need exten.sive forests to conserve moisture in 
the rich, mellow lands of this midland region. The chief 
economic value of timber belts in this section is in breaking 
the force of :!Old winds of winter, and the evaporative effects 
of dry, hot winds in summer. For this mechanical effect we 
need shelter belts and wind-breaks, but we do not need forests 
to serve as reservoirs for our surplus moisture. By deep cul
ture and tile drainage we may accomplish that purpose more 
satisfactorily. 

* * * 
The Fruitmcin, a monthly journal of horticulture, edited by 

M. E. Hinkley, of Marcus, Iowa, is an unusually bright and 
interesting little publication, especially valuable to Iowa fruit 
growers. Every number has been well ripened, juicy, and 
pleasantly flavored. No windfalls or worm eaten fruit are 
likely to come from that tree. It is worth sampling. 

*** 
W. A. Drake, of Bloomfield township, Polk county, reports 

a heavy shower on Sunday, May :t9th, about 2:05 P. M. It 
poured down eight minutes, with some hail, an.d during that 
brief time over an inch of water fell, according to Mr. Drake's 
measurement. It caused some damage by washing out coru. 

*** 
The farmers of the United States in marketing the produce 

of their farms haul 500,000,000 tons of freiR"ht yearly over 
1,500,000 miles of public rc,ads. As a rule the roads a.re bad 
roads. Gen. Roy Stone estimates that the loss bec3.use of the 
difficulty of transportation is not less than $600,00i·.ooo per 
year, and that this yearly loss would pay the interest ut ~l per 
cent upon an outlay of money sufficient to rebuild all the barl 
roads and maintain them in proper repair afterwards. General 
Stone is an expert, and his calculations are probably very net rlv 
correct. But suppose that they are only half correct; can t ,) 
farmers, and the people not farmers, who traverse the rvd.d:-
afford to go on from year to year throwing away enough 
money to carry on the federal government, and thus 11eedlessly 
double their burdens?-Phil.adel!ph,i,a, Re.cord. 

IOWA CROP REPORT, JUNE 1, 18~8. 

SUM:M:!.RY OF REPORT€ FROM CORRESPONDENTS, SHOWING ACRE

AGE AND CONDITION OF STAPLE CROPS, 

From reports of correspondents of this service, June 1, 1898, 
the following summary is ma.de, relative to the acreage and 
condition of the staple crops for the current season. The 
acreage is obtained from careful estimates of increase or 
decrease, compared with the number of acres harvested in 1897. 
The condition is estimated in form of percentage, compared 
with the average or normal of the several crops 

Wbeat.-Of winter wheat the number of acres planted last 
fall and not abandoned appears to be 191,•51, a decrease of 
3,015 acres compared with last year. 

Of spring wheat the acreage is 1,293,231, an increase of 
216,394 acres compared with 1897. The total acreage of winter 
and spr ing wheat for this harvest is 1,484,682 acres, as against 
1,271,303 acres last year. The condition, June 1st, of winter 
wheat was 101 per cent and of spring wheat, 104 per cent• 
Last year on the corresponding date winter wheat was 67 per 
cent and spring wheat was ra.ted 91 per cent. 

Corn. -The acreage of corn planted this year is reported to 
be 8,396,286 acres-a decrease of 213,859 acres compared with 
1897, or an average decrease of a littl e less than 2½ per cent. 
The condition of the crop June 1st was rated at 101 per cent; 
last year at the corresponding date it was 79 per cent. 

Oats.-The total acreage of oats for the state is 4,2fl9,243 
acres, and the condition ,June 1st was 105 per cent. Last year 
the area sown was 4,405,782 acres, and the condition June 1st, 
88 per cent. This shows a net decrease of 106,539 acres. 

Rye.-Total area. sown, 210,309 acres; cond~tion June 1st, 100 
per cent La.st year the acreage was 226,198, and the condition 
was 90 per cent. 

Barley. -Area seeded,509,589; condition June 1st, 102 per cent. 
Last year the area was 551,867 acres; condition 86 per cent. 

F/ax.-Area seeded, 225,014 a.cres; condition, 100 per cent; 
area in 1897, 249,882 acres; condition, 89 per cent. 

Caltivated Hay.-Total number of acres, 2,230,455. Last 
year the area. was 2,159,334 acres; an increase for this season of 
71,121 acres. The condition of new seeding of timothy is 105 
per cent, and of clover, 107; millet is rated 98 per cent. This 
has been a very favorable season for the grasses. 

Potatoes.-The condition of common pots.toes is 101 per 
cent. The area planted is 164,456 acres. Last year the area 
was 163,248 acres; condition June 1st, 92 per cent. 

Condition of other crops are as follows: lilroom corn, 91; 
sweet potatoes, 98; sorghum, 96; apples, 98; puars. · · plums, 
80; peaches, 96; grapes, 99; blackberries, 95; raspberries, 9•; 
strawberries, 100; currants, 97; cherries, 97 per cent. 

Live Stock.-Condition, cattle, 104; sheep, 101; hogs, 98; 
spring pig crop, 76; horses, 99; foals, 91 per cent. 

Meadows are rated 105, and pastures 106 per cent. 

NoTE.-The fact should be borne in mind that eatimates of 
the condition of corn, wheat, oats, rye, and barley were made 
about June 1st, at which time the grain crops were at their 
best. Since that date the weather has been very warm and 
wet, causing l:I. rank growth of small grains, rendering them 
liahle to dao:1'age by falling or rust. With normal weather con
ditions following June 1st, tb.ese cereals would have brought 
forth extraordinary harvests. The excessive moisture has ren
dered the output quite uncertain. And this furnishes a new 
ilh1stration of the faot that more damag e to small grain crops 
in this state has resulted from an excess than from a deftcien-cy 
of rainfall. 

• 
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IOWA CROPS, 1898-NUMBER OF ACRES BY COUNTIES. 

COUNTIES. 
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A da.lr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589 11,079 106,226 62,320 

21,823 
43,690 
10,258 
42,296 
72,365 
66,623 
47,039 
51.707 
59,020 
61,050 
77,175 
64.876 
61,931 
50,34.1 
42.781 
68.859 
37,118 
63,028 
19,564. 
56,609 
65,791 
61,550 
57.390 
43,115 
22,167 
18,603 
46,077 
35,716 
28,.113 
61,767 
25 526 
73,795 
62,896 
86,422 
11,430 
60,270 
b8,tl20 
55,600 
47,140 
60.820 
62,710 
23,900 
37,410 
55,670 
35,330 
36,813 
50,520 
43,620 
43,850 
24,610 
42,318 
31,6i4 
46,348 
80,085 
18,269 
45,t167 
23,1!71 
18,641 
38,013 
28,259 
28,825 
30.269 
42,204 
17.929 
52,531 
25,944 
12,118 
21.315 
2'.662 
50,665 
33,266 
21,513 
58,710 
02,703 
52,443 
36.334 
48,239 
48,469 
26,848 
57,492 
30,625 
35,071 
64,896 
58.26\l 
60,658 
24,967 
22,785 
14,352 
]/i,570 
27,682 
36,894 
21,336 
59,723 
82,353 
68,276 
36,424 
51,650 

693 
212 

7,635 
1,185 

480 
214 

3,591 

23.900 
22,070 
Ba,150 
43,650 
13,210 
3<&.S50 
33,570 
12,250 
18,210 
32,790 

♦ •••••••• 2,078 
680 

1;t118 Ada.ms.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,980 6,933 74,310 
Allamakee...... . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,295 2, 100 39,97,J 
Appanoose............................ . .............. . ...... . . . . . . . . . . . . . . . 3,382 69 46,351 
Audubon......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 25,582 76.913 
Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392 728 103,610 
Black Hawk................... .. .. .. . .. . .. .. . .. .. . . . . . .. . . . .. .. .. . .. .. . . 299 go 97,520 
Boone............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 3,2!4 97,705 
Bremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 18 l 56. 794 
Bu cha.nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 84.167 
Buena Vista................................................................. . . . . . . . . . 18,652 104,978 
Butler.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 50 J,661 103,207 
Ualboun........ . . . . . . . . . . . .. . .. .. . .. . . .. .. .. . . .. .. .. . . . . . .. . .. .. . . .. . .. .. 33 8,044 101.557 
0a.rroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 17,910 116,772 
Oass..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,099 18,906 112,110 
0eda.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,751 383 103,537 
O.irro Gordo.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 2,173 77,167 
Cherokee............................. . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 164 108,425 
0bick~saw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 994 61,246 
Clarke..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,11::6 24.6 59,970 
Olay............................... . .... . .......... . .... . . . . . . . . . . . . . . . . . . . . . . . . . . 25,476 82.359 
0layton..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,691 2,202 74,706 
0linton.................................... ......... . . . . .................... 1,944 5fil 117,192 
0rawford .................................................. . ... .. ............ . 57 50,775 143,8i!3 
Dallas.................................... . ..... . .... ............ . . .. . . .. .. . . . 3,361 4,970 104,460 
Da.vi11..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,697 99 64,669 
Decatur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,741 150 77,560 
Dela. ware..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 424 92,195 
Des .\lotnes... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,246 138 54,04.8 
Dickinson... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,834 27,898 
Du bug ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567 52a 70,775 
Emmet........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 34,111 37,418 
Fayette..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692 1,558 81,828 
Floyd.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 2,637 72,4.40 
li"ranklln . . . .. . . .. . . .. .. .. . .. . .. .. .. . . .. . .. . .. . . . . . . . . .. . . .. . .. . . .. . . . . . . .. . 37 4,496 101.618 
Fremont....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,348 o,710 96,8'10 
Greene.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 3,225 104,295 
Grundy... . ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 4,912 90,686 
Guthrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,090 11,760 118,260 
Hamilton. ..................................... . ............. . . . . . . . . . . . . . . . . . . . .. . . . . 3,090 94..4 .0 
llancock.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,275 66,870 
Hardin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o,825 9~,510 
Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280 39,06<i 92,490 
Ben ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 765 220 73,518 
How a.rd.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 8,5!!4 45,190 
Humboldt........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :U,390 60,402 
Ida. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 8,387 92,710 
Iowa.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826 670 \i7, 7.20 
Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,880 937 77,185 
Jamer ........................ : ......... ·················· ·· · ·· · ······· · ······ 1,2701 9,116902 120, 180 
J e erson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,803 59,340 
Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,280 725 92,665 
Jones. .. ....... . ...... ...................... . ........... . .... .. ..... . . . ....... 102 18T 82,719 
Keokuk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,035 336 49,144 
Kossuth..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 58,327 105,370 
Lee.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,465 4.!i 46,002 
Linn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266 825 103,841 
Louisa . .. . . . . .. .. . . . . .. . . .. . . . . . . . .. . . . .. .. . . .. . .. .. . .. .. . . .. . .. . . . . .. .. .. 3,626 205 66,293 
Lucas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 183 4.5 66,8~ 
~on .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97,843 55,034 

adison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,994 8,893 92,484 
ri-tahaska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,292 1,028 87,338 
l'ila.rlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,270 3,886 06,164 
1\la.rsha.11.. ........................................ . ... . . . . . . . . . . . . . . . . . . . . . 221 8,018 71,447 
.Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,560 18,395 76,061 
Mitchell........ . . . . . .... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 5,894. 49,166 
:Monona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 17,089 llb,168 
1\1onroe....... .. . .. .. .. .. .. . .. .. .. .. .. . .. .. . .. . .. .. .. .. .. .. . . . . . .. . . .. .. .. . 3,675 75 47,263 
1\lontgomery........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,294 17,643 101,154 
Musca.tine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,638 1,159 67,184 
0' Brien. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 41,338 78,740 
O11ceol a. . . : ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50,612 36,230 
Pair;!,) • .• . • • .. • • • . • .. . . • .. • • .. .. .. • .. .. • • • .. .. • .. .. .. .. • .. .. • .. .. .. .. • .. . 11,342 13,052 129,694. 
l'a1'-- ~ 1+ ~ ••• , . • • • • • • • • • • . • • . • • • • • • • • • • • • . • • • • • • • • • • • • . . • • • • • • • • • 15 11,537 61,686 
Plymouth . .. .. . . .. . .. . . .. .. .. . . . . .. .. .. .. . .. .. .. .. .. .. .. . .. . . . . 77 101,860 124,614 
~o~honta.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,741 74,644 

ol . .. . .. . .. .. .. .. . . .. .. . . . . . . .. . . .. .. . .. .. .. .. .. . . .. . .. .. . . .. . .. .. .. 806 7,188 98.344 
Potta.watt&mie....... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,259 57,853 205,941 
Poweshiek.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613 1,028 94,222 
H.lnggold . . . . . . . . . . . . . . . . . . . . . ....... ·..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,354. 185 93,921 
Sa.c...................... .. .. .. .. .. .. . . . .. . .. . .. .. .. . . .. .. . . .. . .. .. .. . .. .. . . . . . . 17,325 114,705 
Scott.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,048 3,559 59,4.05 
8.belby........... . .. .. .. .. . .. .. .. .. .. . .. . .. .. . . . . .. . .. . . . .. . .. . . .. . .. . .. 350 34,3b8 110,776 
11oux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,581 114,369 

tory.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 3. 920 110,963 
Tama...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518 5,978 97,870 
Taylor.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,863 689 95,650 I 
Union........................... . .. .. .. . .. .. .. . .. . .. . .. .. .. .. .. . .. . .. . .. .. . 548 377 71,854 
Van Buren. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 8,,HO 145 41,575 
\V a.pello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,i42 70 61,670 
Warren.................................................. . . . . . . . . . . . . . . . . . . . . 914 li,551 85.929 
~a.Rbington .... . ........................................ . ................... 2,957 95 90,360 • 
W :i:t~-· · · · · · · · · • · · · · · · · · · · · · . · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,17.4 . . . . . . . . 1:3--_ 047360 

r ..... . .... , .. ... .............................................................. d,fil 
;1nnebago.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.t.~ • 2:~ll 
W lnneshiek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477 6,00 • b !17 
Woodbur y .. .... ..... .. .......... .... .. .... .. .. .. . ... ...... ... .... ... . . .. .. 151 53,02i JC1.459 
Worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 7 o, 79., ,, 4R2 

60,831 

523 
2,695 
6,177 
1,462 
2,2.i1 
3,384. 

951 
4,737 
1,104 
1,804 

937 
1,288 
2,9.U 

614 
1,50! 
2, 19il 
3,327 
9,534 
7,319 
2,65 1 
1,482 
1,701 
1,:.!65 
5,845 
1,420 

814 
4,684 
1,076 
4,6!0 
2,199 
1,070 

740 
1,370 
1,190 
1,605 

465 
790 
710 

2,060 
1,830 

490 
5IO 
920 

5,390 
10,150 

1,980 
2,210 
4.,450 
4,238 
3,34.9 

508 
2,0 16 
5,192 
1,512 
2,002 

594 
1,683 
2,872 
3,328 
1,448 

«7 
2,466 
1,703 
2,703 

795 
3,015 

820 
430 
723 
703 

1,303 
950 

1.431 
1,942 
2, ,51 
1,535 
1,593 
2,271 
1,560 

600 
2,461 
2,755 

494 
782 

1,304 
2,239 
2,8l2 
2,664 
l,8i4 
1,241 

116 
1,782 
2,a86 

758 
318 

2,0t3 
10,035 
3,010 

480 
1,597 
1.798 
5 993 
2,881 
3,095 
7,282 
1.117 
4,324 
6,485 
9,421 
4.0~ 

90 
21.367 

4,266 
915 

8,478 
270 

70 
2,523 

10,336 
1,015 

t0,654 
5,000 
3,692 
3,200 

120 
1,440 
8,050 

790 
1,130 

12,4.64 
2,110 

710 

9,010 
2,029 
5,407 
1,880 

693 
678 

890 
1,338 

286 
lt,240 
....... 

790 

225 
61,057 

256 
506 
399 

1,570 
220 

19,366 
2,898 

..... .... 

......... 
4,170 

40,018 
28,673 

196 
5,114 

10,397 
5.33·~ 

90 
2,928 
1.026 

297 
7,018 

20,067 
9,117 

32,715 
806 

22,2 12 
273 

......... 

. . . . . . .. 

..... .... 

......... 
5,614 

14.306 
3,927 

10,831:! 
4,192 

9,210 
15,270 

9,330 
12 470 
15,240 
47,020 

5. 170 
15,730 
18,311) 
26,550 
11,260 
32.830 
50,2ij0 
20,~10 
21,650 
34,580 
34,890 
39,650 
18,180 

1,650 
40,2.50 
1, ilO 

44.,870 
20,820 
16,300 
11,080 
14,250 
17,580 
21,250 
15,476 
8,650 
s, ·:40 
8 603 

21. 190 
15.54.0 
16,050 
13,980 
37,6ij0 
35.190 
2 ), 730 
24, L04 

. 3 l,020 
35,490 
36,118 
10,785 
31.220 
46,780 
15.450 
21,430 

4,2-50 
27,830 
30, 7LO 
23 8~0 
25,560 
14,480 
22,150 
31,130 
30,360 
13,360 
28,220 
10,380 

4,450 
28,390 
6,460 

10.570 
5,750 

22 350 
25.029 
38,540 
38,990 
19,490 
27,4.30 
20,790 
8,280 

19,560 
32,260 
36,420 
26,970 
18,110 
31,450 
30,310 
41,14.0 
47,420 

9,190 
4,110 

83,480 
9,330 

ll,110 
12,870 

17 
351 
90 

85 
130 
177 

1,887 
351 

8,197 
1.678 
4,297 
1,18~ 

. . . . . . 
6,695 
1,509 
8,010 

30 
8,088 

167 
22 

130 

1.7 

6,065 

7,300 
3,187 
4, 128 
7,5tiO• 

1,510 
1,090 

260 
3,1 io 

15,500 
2, 141) 

11,410 
2,940 

126 

. . .. . 
2.5,176 

170 

••• ♦ ••• • 

2,730 

147 
. . . . . . 

14,314 
620 

5,168 
5,346 

......... 
7,947 
2,090 
7,il42 

280 

• • • • ••• ♦ 

3,741 

1,610 
360 

. . . . . . . 
..... .. . 

.... ..... 

48 
2,225 

11), 175 
11,254 

1,410 
10,258 
7,9i0 

517 
1.346 
2.050 
1,866 
1,160 
1,345 
1,278 
2,279 
1,382 
1,450 
2,208 
5,063 
1,465 
1,408 
1,620 
1,438 
1,039 
1,361 
2,463 
1,9 ,3 
2,015 
1,175 

540 
1,239 
1,.S4 
1,456 

670 
2,497 

621 
1,938 
2,926 
1,482 

760 
1.160 
1,940 
1,810 
1.015 

960 
1.485 
1,256 
1,040 
1,160 
1,203 
1,:.!65 
1,525 
1,660 
8,673 

547 
1,630, 
r,009 
1,156 
1,550 
1,463 
2,31,0 

604 
528 

1,359 
8&3 

1,848 
2,205 
1,3{7 
2,058 
1,335 
1,231 

600 
1,802 
1,676 
1.396 
1,1-t0 
1,832 
1,1116 
2,907 
1.7dl 
4 636 
4,240 
1,217 

795 
1,523 
6,34-~ 
2,419 
1,!14-5 
1,171 
1,738 
3,347 

099 
430 

1,290 
2,126 

806 
1,720 
1,730 

628 
1,327 
2,838 

842 
960 -right .. .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,U'.' 82,873 ------ --- - _____ , __ --- ----

Totals .. . . . . . . . . . . . . . . . . ....................... . . ....... ...... . 191,451 1 , 203,za 1 _!,31l0_,2!16 . ....!-.;..;' •:;..:.29.:..9:.:.;,2<1.:.....:..a_!_:.:1:_1 o.:.!'.::...30:...:9_:_50;;..;..;:..9;._•t.:..s9;_.!__2 :...' 2.30_· ...:..•_465 __ 2_!6_.'-01_4-'-_1_64_,_45_6 
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RUBBER FROM CORN OIL. WEATHER OBSERVATIONS ON HIGH. 

What promises to be one of the most important discoveries 
of recent years is to be credited to Chicago chemists in the 
employ of the Glucose Sugar Refining company. This is the 
production of rubber or similar substance, in some respects 
superior to rubber, from corn oil. The value of this disco..-ery 
is evident, especially if, as is claimed, t he rubber so produced 
is much cheaper than the present product. 

E. L. Wemple, the New York agent for the Glucose Sugar 
Refining company, said yesterday to a reporter of the Oom
mercLai, that, although the process is still in an experimental 
stage, its success is confidently expected, as thi$ rubber is 
derived from vulcanizing- the oil of corn, and will prove par· 
ticularly valuable in the manufacture of ma.c"kintoshes, sinee 
it is not liable to crack or degenerate with time. Mr. Wemple 
alao said that the new process will be particularly valuable in 
the manufacture of bicycle tires, as it is thin, durable and cap
able of withstanding much more pressure than the kinds now 
in use. 

'' The process," added Mr. Wemple, "was accidentally dis
covered several months ago, by one of the chemists in the 
employ of the company, and five chemists have since been 
working on it. The glucose company anticipate that the man
ufacture of rubber under this new process will become a very 
important branch of their business. I expect to have samples 
and specimens in New York in a short time. Perhaps it would 
not be too much to say that the discovery will revolutionize 
the rubber trade. If the oil of corn, properly treated and vul
canized, will economically produce a superior article to the 
product of the South American rubber tree, great changes in 
many departments of the rubber industry may be foreseen." 
-N,w York OommercLal. 

BACTERIA ON THE FARM. 

[FROM IOWA STATE REGISTER.] 

Some interesting experiments in the way of making weather 
observations in midair are being conducted at Dubuque, and 
the indications are that valuable results will be attained. The 
weather bureau is a greatly abused department of government 
service, but, notwithstanding that fact, it is a most useful 
institution, and the benefits derived by the people are invalu
able The most valuable service performed by the department 
is, 0£ course, on the sea.coast, where its warnings to the mer
chant marine of coming storms have saved much more than 
the ma.int(:flance of the department has cost, besides saving 
thousands of lives. These warnings have also been 9f great 
value to the people of the interior, and the forecasts made by 
the department influence many a business transaction and the 
work of many a. farmer. Statistics show that the weather 
predictions are correct more than 90 per cent of the time, but 
the people do not realize this fa.ct. When the weather bureau 
predicts a shower and the sun shines, the people say, "That is 
a.bout as close as the weather predictions usually come to it," 
but, when the weather predicted comes, the people do not 
think of giving the department due credit. 

The experiments at Dubuque are being carried on by means 
of the newly-invented, scientific" box-kite," a. peculiar-shaped 
affair, which has the faculty of rising in the air to a great 
distance. One of these kites was recently sent up at the ball 
park in this city, and it a.rose to the height of over half a mile, 
and had the strength to support a large American flag in mid
air. The kites at Dubuque a.re being sent up by the govern
ment, and a corps of government officials has charge of all the 
experiments. The kite is six feet three inches in length, six 
feet two inches in breadth and four feet two inches in depth; 
is made of cambric cloth laced to strips of thin maple wood, 
and looks like d-h ordini.ry box with portions of the sides 
knocked out. A piano wire, with a. tensile strength of 210 
pounds and some two miles long, is used to control the kite. 
An instrument is attached to the kite w.bich is a. self-recorder 
of temperature, wind velocity, humidity of the atmosphere and 
barometric preiisure. Observation& a.re made from the differ
ent heights, ranging from a quarter of a mile to two and 
three miles. 

That the experiments are proving of value is evidenced by 
the fact that several hours before the destructive cyclone 
passed acro~s ea.stern Iowa and oauaed a great loss of life, Mr. 
J. H. Kimball, who has charge of the government kite station 
at Dubuque, predicted that a terrible cyclone was on its way 
across eastern Iowa in a northeasterly direction. It is stated 
that the experiments have proven so successful that the gov
ernment has a.bout decided to equip a.11 the leading weather 
stations in the country as kite stations, and that, by means of 
observations made with the kite, big storms can be predicted 
some eight or ten hours sooner than by the present :::u,i;hou of 
obaervation. 

CORN AND ITP PRODUCTS. 

The resources of bacteriology are simp'l'y inexhaustible, and 
its beneficent complications are as varied as they a.re compre
hensive, while investigations of theoretical interest are daily 
assuming a practical importance hardly dreamed of by their 
original discoverers. Little did Hellriegel, Wilfa.rth and 
Beyerinch imagine that when they announced that certain 
leguminous crops, such as peas, beans, lentils, etc., are able, by 
means of root nodules, to absorb the free nitrogen of the 
atmosphere, and that this was accomplished by the a.id of a. 
particular bacteria contained in certain nodules, little did they 
anticipate that a. few yea.rs later the g reat firm of color manu
facturers, Messrs. Meisk, Lucius & Bruning, a.t Hochstam
Main, would undertake to deliver as an article of commerce 
cultivations of such bacteria under the name of " nitragin," 
wherewith to inoculate and so supply the maintenance of 
various leguminous crops. This is, however, what Dr. Nobbe, 
a distinguished follower in the footsteps of Heilriegel, has 
rendered by his brilliant researches an accomplished fact, 
Pure cultivations of nodule organisms suitable to the growth 
of no less than seventeen different varieties of leguminous field 
crops may now be purchased from this enterprisuig firm. 
Each bottle bears a different colored la.be!, according to the 
crop for which it is destined, while the German, as well as the 
botanical name of the plant, is also affixed. About one-half 
an acre of land may be inoculated for half a crown, which 
represents the price for a single culture bottle. The cultiva
tions are prepared at the Horchst works, upder the direction 
of the former assistant of Dr. Nobbe, and the result ,1 this 
latest development of practical bacteriology will be a·vaited 
with intereiit.-London Nature. 

Corn has long beep .:-eferred to as the American cereal king, 
and, '.,n truth, that is the case. Corn is a crop of wonderful 
ma.gnitud,o and g reat value, and its uses, though varied in the 
~a,:. c., a.re annually becoming more numerous. The earliest use 
of corn was for bread and only when plentiful was it, in its 
early history, used as a feedstuff. In America it has found 
many usea, until its commercial products number a half score 
or more. 

The high price of wheat flour has ca.used a largely increased 
consumption of eorn meal, which is both cheap and healthful. 

l 

After its use as a bread and feedstuff comes its importance 
as an alcohol producer. This product amounts annually to 
enormous value. The starch product of corn is also a.n impor
tant article of commerce. Extensive factori.es are engaged in 
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extracting this property, which is marketed in several forms. 
Corn flour is a widely known product which enters into the 
manufact-qre of fine confections, is sought for its ca.kemaking 
qualities and is extensively used by adulterators of wheat :fl.onr. 
Corn starch is al&o utilized by some millers to adulterate :fl.ours 

marketed in the south. 
1\s a. fuel corn has been extensivelv utilized in the far west, w 

especially in the prairie country, where wood is not to be had 
and where coal is more expensive than the gra.in mentioned. 

The syrup product of corn is not inconsiderable. It finds a 
market among the people of mod~rate means, its cheapness 

recommending it. 
Then comes the corncob pipe, or the Missouri meerschaum, 

industry. Corncob pipes are smoked throughout the Uni.ted 
States and their sale abroad has become an important item in 
the calculations of manufacturers. Their nicotine absorbing 
qualities give them standing popularity with pipe smokers; 
their chea.pness places them within the reach of all who desire 
them, a.nd their destructibility renders a continuous demand 

certain. 
Corn husks find many uses. Among these may be men-

tioned the cigarette wrapper, the tamale husk and the mat
tress filler. The two uses first mentioned do not require a 
large output, but owing to the selection necessary, the product 
acceptable is quite valuable. The third use is extensive. For 
this also the husk must be selected, on which account quite an 
industry is thus produced. 

Cellulose is another new but very important corn product. 
At this time several extensive factories are en~aged in extract
ing this property from corn growth, and judging from the 
accounts given out, it is a most profitable enterprise. 

Corn also gives up a valuable fiber which is contributing its 
share to the cordage product of the la.nd, constituting an indus
try considered impossible but a short time since. 

Nor a.re theae all of the uses to which corn in the stalk, 
huak, or grain is pui. It is indeed a wonderful cereal and ie 
certainly entitled to the high position given it in the agricul
tural world. At the low value of 25 cents per bushel the aver
age corn crop of the United Sta.tea (2,000,000,000 bushels) is 
worth $500,000,000. This is for the grain alone, in addition to 
which the value of stalks, husks, and their products must be 
computed. No other crop yields such value, and it is not 
thought likely that corn will soon yield first place to any otCter 

product of the soil. 
The area of the earth on which corn is profitably produced 

is wide. It grows in the United States, Mexico, Central and 
South Amerioa, in the We1Stern hemisphere, and in Russia, 
Roumania., Italy, Egypt, and, to a limited extent, in some 
other countries of the Eastern hemisphere. But in the United 
States only is corn king.-H. E. S., in Modern Miller. 

MAY'S DESTRUCTIVE STORMS. 

Though the elements were generally propitious throughout 
the state, yet the month of May brought its full quota of · 
destructive windstorms; but, happily, their desolating effects 
were limited to a marrow pathway through four or five coun
ties. The most severe storms of the month occurred on the 
17th and 18th. 

A wind and hailstorm on the evening of the 17th swept 
through a portion of Ringgold county, and reports indicate 
that it assumed the form and force of a tornado in Clinton, 
Denton e.nd Rice townships. The storm was undoubtedly a 

. continuation of the torn die disturbance that swept through 
the southeastern cnunti•~s of Nebraska, earlier in the after
noon of the same day. It passccl near Maloy, a station on 
the Chicago Great Western railway: but fortunately it was 
deflected before reaching that place, and no lives were lost, 

though the destruction of farm property amounted to several 
thousand dollars. Three persons were injured, one of them 
quite seriously. 

The Mt. Ayr Nws says it was a genuine tornado, its revolv
ing motion being observed by large nul;)lbers of people. 

It started in Missouri, about 5:30 P. 1,1., at a point about 
four miles south of Blockton, moving thence northeast, in the 
direction of Maloy. The path of the tornado, according to tbe 
Record, was over ten miles long and twe hundred yards wide. 

Though it did not strike Maloy, yet it passed sufficiently 
close to lift a portion of the roof of the rail way depot and to 
move buildings from their foundations, turning them partly 
around. Farm residences, barns, sheds, outhouses and timber 
lots suffered considerably. Fortunately a. considerable portion 
of the loss of buildings will be covered by insurance. The 
storm may be classed among the minor disturbances. In Mt. 
Ayr there was a heavy shower accompanied by hail and a 
strong wind. On the same date there were heavy local 
showers in the south central counties. 

TORNA.DO MAY 18. 

On the evening of the 18th a very destructive tornado 
originated near Stanwood, between 3 and 4 o'clock P. M , and 
moved in a direction north of east, traversing the northern 
portion of Cedar county, the northwestern part of Clinton 
county and the southeastern part of Jackson county, crossing 
the Mississippi river near Sabula, and thence sweepin1.r through 
a portion of Illinois, in which state there was heavy damage 
and some loss of life. It was altogether the worst storm of the 
kind that has visited Iowa since the Pomeroy tornado on July 
6, 1893. Its entire course was through prosper9us farming 
districts; but fortunately it missed the populous towns in that 
section, else the loss of life would have been fearfully large. 
The fatalities reported in this state were nineteen, and more 
than double that number were injured more or less severely. 
The loss of property was very heavy, being variously estimated 
at three to four hundred thousand dollars. 

The day was warm, and the weather conditions were 
threatening. A well defined cyclone was passing through the 
upper Mississippi valley, the storm center being near St. Paul' 
at 7 P. M. The morning forecast for Iowa gave warning of 
"showers and probably severe thunderstorms in the east 
portion in th~ afternoon or night." The day has been 
described by weather observers as'' a regular tornado breeder." 

The first appearance of the tornado was observed in the 
vicinity of Stanwood, and Jas. G. McKerron of that place gives 
the following report. He says: " On the 18th the air seemed 
oppressive up to about 2 P. :r.L , and then a heavy thunderstorm 
came from the southeast About 3 o 'clock it began to hail, 
the stones varying in size from size of hickory nuts to walnuts, 
and two miles north and west the hailstones were much larger. 
At 3:20 P. :r.r., a heavy cloud was noticed coming from the south
west, the lower part of the mass appearing to be 200 to 300 
feet above the earth. When it reached a point one mile south, 
it formed a funnel, and a part of the cloud shaped like an 
elephant's trunk darted downward, striking the buildings of 
Jas. K. Davidson. 'rhe m,~in cloud seemed to move in a north
easterly direction, buL the part that struck the ground would 
swing around. ma.11ng a zigzag track. The funnel united with 
the thunderstorm ,vhen it was about two miles east of this 
place, becoming very black, und showing a rotary motion, the 
whirling beiag from right to left. It followed very closely the 
track of tornadoes .,.cp<-, t·"d to have passed through this sec
tion several vear,;: 1;1,µ-0. There was no loss of life near this 
place, but s<.·;~•1 a. LUiles east a number of people were killed . 
Much damat e V\'&S done to buildings and stock that happened 
to be in its path. The amount cannot now be estimated." 
Newspaper reports accord with Mr. McKerron's description of 
the storm a.sit a!>peared. nea,r Stanwood. 

• 
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The storm crossed the track of the Chicago & North-West
ern railway between Stanwood a.nd Clarence, and swept 
through the townships of Dayton and Massillon in Cedar 
county. It missed the town of Clarence by about eighty rods. 
Crossing- the Davenport branch of the Chicago, Milwaukee & 
8t. Paul railway about half way between Massillon station 
and Oxford Junction, the storm swept eastward through the 
corners of Clinton and Jackson counties. In its course it 
closely brushed the towns of Lost Nation, Elwood, Delmar, 
Riggs, Brown, Preston, Miles, and Sabula. It seems miracu
lous that it did not hit some of these places when passing so 
near to their outskirts 

Mr. J. E. Gilroy of Lost Nation, describes the storm as it 
appeared in that vicinity: "Tbe storm appeared at 3:40 r M 

and was small when first seen in the southwest. lt was mov
ing in a direct line towards this town, nearly due east. It 
destroyed the residence of F. P. Welch and a schoolhouse sixty 
rods north of his place The Welsh family saved their lives by 
fleeing to the cellar, and other families near there were saved 
in the same way. In Sharon township it destroyed the homes 
and property of Peter McAndrews and Maurice Wolf. No lives 
were lost in this vicinity, but destruction of live stock was 
large. Further ea.st the people suffered more, and many were 
killed. Many curious incidents could be related, such as pick
ing chickens and wrapping barbed wire around stock No rain 
came with the tornado, but a heavy shower fell about three 
hours later.>• 

The storm reached the vicinity of Elwood, five miles east of 
Lost Nation, a.t about 4 P. M. S. H. Clark, postmaster of that 
place, sends a description from which we make the following 
extr acts: "A funnel-shaped cloud appeared in the southwest 
a. few minutes before 4 o'clock, and passed El wood at 4. It 
struck Brookfield township near the southwest corner, and 
moved east by north, crossing the east line near the center. 
For want of a name we call it a 'Kansas twister.' In its track 
there was not much left worth picking up. Io this township 
there were three hundred hea.d of cattle killed, also four to 
five hundred hogs, mostly pigs. William Ruggles was cleared 
of everything in shape of buildings, a.nd his loss is estimated 
a.t 87,000. Gl3orge Teskey's buildings, fences, a.nd moat of his 
stock were swept away. Among the heavy losers wer e C. C. 
Ruus, R. Claus, H. H. Ricks, John Severine, J. A. Hiner, B. A. 
Coverdale, and William Cook. Every tree in the track of the 
storm appears to be twisted from the roots, the bark all gone. 
Lumber, building•, and fences were broken into kindling 
wood." 

George G. Holcomb, postmaster of Riggs, Waterford town
ship, writes that the tornado reached that vicinity at 4:30 P. 

M, and destroyed everything in its pathway in the farming dis
t r ict, except the crops, which were slightly damaged. When 
the funnel appeared it seemed to draw every cloud near by 
in to the core of the storm. It appeared very black and clouds 
twisted in every direction. There was some hail about ten or 
fifteen minutes before it came, with but little rain. 

The storm passed a.bout a mile and a half south of Preston 
I 

J ackson county, sweeping eastward nearly on the Clinton 
county line. Postmaster J. W. Campbell, of that plaoe, in his 
repor t kindly furnished this office, says the storm could be 
seen for more than an hour in the southwest before it reached 
the vicinity of Preston. Its general appearance was funnel
shaped, and from the cloud there was an appendage of a long 
point or tail, which was swayin g with a. whirling motion. Five 
lives were lost, ?t1r. and Mrs. Charles Flora and three children 

' comprising their whole family, a.t a. 1>la.ce about two miles 
south of Preston. In the vicinity of P reston, within five 
miles ea.ch way, the property loss will amount t o near ly, if not 
quite, $50,000. 

The Preston Tlm'-8 says the storm passed that pla ce about 
4:30 P. bf. To this it adds: 

"The afternoon had heen sultry and a storm was expected 
to result, but an idea of the deva~tating effects which followed 
was hardly thought of. When the darkening clouds first 
appeared many hurried to their ho1nes expecting only a heavy 
rain, but the heavy black, Rwirliag- mass of cloud which 
appeared in the southwest, quickly warned the citizens what 
to expect, and the direction in which it was moving, when first 
seen, made many feol that Preston was to feel the devastating 
effects of a tornado. A short time previous to its approach a 
message from Lost Nation stated that a cyclone had passed 
over that place going eh.stwa.rd, and the time taken in travel
ing the dista.nce bPtween the two places waa about an hour 
and twenty minutes There was little or no rainfall within 
the scope of the cloud, but after the storm immense hailstones 
were picked up is Preston, 1:,ome 1neasuriog twelve to fourteen 
inches in circumference." 

Albert Durant, of Preston, sends the following report of the 
storm in that section: 

The first appearance of the storm was a. narrow strip of 
black cloud reaching from the clouds above to the horizon, 
slightly to the south\vest; but it did not reach this vicinity for 
over an hour after. The distance near here that the destruc
tion was complete is about seven miles; trees, buildings, fences 
and stock were eatirely destroyed or killed in its track Most 
of that distance is in Clinton county, just south of our cou nty 
line, but came into Van Buren townbhip for about on e mile. 
It passed about one a.ad one-half miles south of Preston. 
Fourt~en farm places lay in its track. The damage is not less 
than $50,000 It was the most severe storm that bas ever passed 
through here. Considerable hail follo\.ved the tornado. The 
cloud a.s it approached was fnnnel-shaped, and had a whirling 
motion, and traveled in its course ra.ther slowly. Very little 
ra.in fell with the storm. It struck the ground about five miles 
west of Preston and did not raise again until a.bout two miles 
east 

The storm was observed at the city of ~faquoketa, about six 
miles north of its track. The E:rcel.<1lor of that place says: 

This terrible instrument of destruction was seen by many 
in the south part of this city and is described as the usual fun
nel-shaped cloud, but not moving very fast. Its course was 
from west to cast,, and it, apparently followed the line of the 
Chicago, Milwaukee & St. Paul railway, going alon~ about a 
mile south of it. The power of this death-dealing twister was 
tremendous. Trees were uprooted, large groves of them were 
stripped down to nothing but their trunks, horses, cattle a.ad 
hogscarried like straw for three-quarters of a. mile or so much 
further that their owners cannot tind them; houses, barns, ou t
buildings blown no one knows where; green trees stripped of 
their foliage and even bark, fences gone, people killed or seri
ously injured, others with their faces driven full of dir t, tell par 
tially of the immense amount of damage done in a. strip about 
a quarter of a mile in width. One of the most remarkable fea
tures of the storm was the:slo\vness with which it t r aveled. It 
was an hour and twenty minutes traveling from Lost Nation 
to Preston, a. distance of about twenty-five or thirty miles. 
From Elwood to Delmar a freight train easily ran a.head of it. 

Beyond Preston the path way of the storm was not well 
defined, but it is known that it crossed the Mississippi river 
between Sabula and Elk Junction, and reports indicate consid
erable loss of life and destruction of property in Illinois. The 
distance traversed in Iowa. was about fifty miles, but in that 
distance there were considerable intervals wherein the da.ma.ge 
was relatively slight It appears to have skipped and swayed 
from side to side, making a zigzag pathway, but its general 
course was about as direct as the flight of an arrow. The 
track varied in width from a hundred yards to a.bout a quarter 
of a mile. 

Though it 11evolved swiftly on its axis, its progressive move
ment to the eastward was remarkably slow \Varnings were 
sent on ahead from town to town near its track, furnishing a 
new basis for the theory that it is possible to establish a sys
tem of signals whereby the people may be warned of the 
approach of that class of destroyers. 

The following list of names of persons killed by the stor m 
is copied from a press special, and is probably correct: 

Near Riggs' Junction: Michael Hines, Maggie Maloney, 
,James Maloney, Ros~ 1\1aloney, Mary Call. 

I 
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Near Delmar: Oba Allison, Pat Hines, Sauren Clemensen, 
two children of Francis Allison, A. D. Hildebrand, William 

Grieme. 
Near Preston: Charles Flora, Mrs. Charles Flora, three 

Flora children. 
Near Quigley: William O'Meara, child of John Clark. 
It is wholly impracticable to compile a list of the persons 

injured and the losses of property. 
The following paragraph is clipped from the Clinton Herald: 
The steamer Saturn, which was going down the river with 

a raft, had a very narrow escape. The storm struck her about 
two miles below Sabula. · 

Capt. W. A. Krotka was seen by a Herald reporter this after
noon, and told the experience of the Saturn. He said the boat 
was anchored near Sabula when he saw the storm coming. 
He moved down the .stream in order to keep from being blown 
into the bridge. He says he watched the elouds closely and 
saw one from the southeast approaching one from the north
west. They met just over the hill near Sabula and took aa 
easterly direction. Captain Krotka said there was no whirl
ing motion until the clouds came in contact. He saw the 
storm coming directly toward him, and thought the boat would 
surely be lost. When the cyclone was within a few rods of the 
Saturn, Mr. Krotka. says a fierce wind from the south struck 
the approaching storm and turned its course enough so that 
the full force just missed the boat. However, it did not fully 
escape, and when struck by the wind turned nearly over. He 
sa.ys the engine-room had a foot of water in it when the boat 
righted itself. During this time Captain Krotka was struck on 
the head with a board from the pilot-house, and Mate Eugene 
Clark was injured by a line breaking. 

While the storm was passing over, the crew say they saw 
some animal, either a cow or horse, in the cloud 

George Nevitt, who came down the river last evening on 
the steamer Cyclone with a raft, and was near Sabula when 
the storm passed, gave a vivid description of what he wit
nessed He iays that they were in the wake of the storm aud 
bad a fine view of it as it passed over the river. The air was 
filled with timbers and trees. Large limbs would float through 
the air like parachutes and gradually settle to the ground. 
One boa.rd, ten feet long, fell upon the forecastle of the boat 
and penetrated through the floor. Bail fell in great quanti
ties, chunks being found as large as a man's fist. The barrels 
on deck Wt"re filled with the ice. 

Mr. Nevitt says that an island opposite what is known as 
Dark Schute was completely stripped of its growth of timber. 
On the banks of the river, where the storm crossed the timber 
was torn down to a width of at least 700 feet. ' 

A SMALL TORN.A.DO MAY 31ST. 

The Grinnell l![e,rald, in its issue of June 2d, under the 
caption "Wild Wind," reported a small tornado dropping down 
in Washington and Grinnell townships, Poweshiek county, on 
the evening of May 31st. The Herald said: 

A number of people about half-past six Tuesday night 
observed a. funnel•shaped cloud plowing its way through the 
air in a northeasterly direction, southeast of town. The roar
ing was distinctly heard a distance of two miles and a good 
many cool heads along the track of the storm took to cellars 
for safety. It seemed to be above the ground and to most 
people who saw it, it meant nothing but an aerial tornado 
ugly enough look!ng, but ~oo high in the air to be dangerous'. 
It was a more serious matter, however to two families along 
its track, whePe i~ settled to the gro~nd and performed the 
"!1s~al pranks attri1:>uted to such stoJ:ms, destroying- everything 
in its path, uprooting trees, and crushing in its mighty force 
large buildings to the ground. 

The ~nfortunate homes in the path of the storm were L. P. 
Spooner sand C. A. Ra.tcliffe's, the one south and the other 
east of Maple Grove schoolhouse. 

Mr. Spooner had just risen from supper and chancing to 
step to th~ so-uth door, he saw a funnel-shaped cloud in the air 
a.bout a mile and~ half to the southwest. He quickly closed 
the house and with the other members of the family went to 
the cellar. The storm seemed to come slowly, striking first 
the north end of G. F. Hyde's grove a few rods south of Mr 
Spooner's resid~nce. It then swept through Mr. Spooner'~ 
orchard, up~ooting large trees, overturning hisapiary, striking 
the house with such force as to unshingle a portion of it, knock 
out ne~rly tt:11 the windows, and fill it with dirt and water. 
~he wu~dm1ll was demolished, corncribs unroofed, whole sec
t10!3s .being torn from the cribs, and the large barn and other 
bu1ld1ngs were crushed, and i-cattered in piles on the ground. 

The center of the storm here seems to have been just east 
of the house, with the west swirl of the wind going southward. 
Seven horses were in the barn and strange to say none were 
injured, although the timbers fell all around them and on them. 
Only three small pigs were killed for Mr. Spooner. Mr. Spoener 
at once came from the cellar and watched the storm swing n orth
easterly, but as it stopped in English bottom and·seemect to be 
turning back. he wisely took to the cellar again. 

At C. A. Ratcliffe's, one-half mile north of Mr. Spooner's, 
Mr. R's attention was first called to the storm by the slam
ming of his barn door, where he was at work. He- at once 
noted the cloud at Mr. Hyde's grove, and so smoky and fiery 
did it appear, that he thought Mr. Hyde's house was on fire 
He started to give orders to go down to help Mr. Hyde, but 
the onward sweep of the storm and the flying of the timbers 
at Mr. 8pooner's sh6wed him a cyclone wu.s coming, and with 
his family he went to the cellar. The center of the storm 
seemed east of the house, on the east uprooting trees at Mr. 
F. F Lee's, a few rods from Mr. Ratcliffe's, and unroofing his 
corn crib At Mr R's his windmill, stables, large bay barn, 108 
feet by 64, went down, in fact everything but his house and 
one smaller building. Windows in the house were broken and 
the roof unshingled. Though there were eight horses in the 
stable and a dozen head of cattle close by, none were injured, 
except one calf was killed. Here, too, the west side of the storm 
carried debris south, and ruins of the hay barn northeast of 
the house, ,vere left in the yard by the house. Mr. Ratcliffe 
came 01.1.t of the cellar as soon as the storm was passed, but had 
the same experience as Mr. Spooner when he saw the cloud 
stop and appear about to take a backward swing. 

It is hardly necessary to describe to Grinnell people the 
fury and destruction of such a storm. Everything in its path 
was crushed, and the debris was scattered in all conceivable 
directions. 

CLIMATE AND CROP REVIEW. 

Farming operations were begun in the iarger part of the 
state somewhat P-arlier than usual, with generally favorable 
conditions of soil, temperature and moisture for plowing, seed
ing spring grains and preparation of ground for planting corn 
and potatoes. The excep\ion to this was noted in some of the 
counties in the southeast district, where farm work was 
greatly del~yed by excessive rains in Mareh, April and the 
larger part of May. But the season was unusually late in 
respect to germination of seed, growth of vegetation and _the 
blooming of fruit trees and vines, which were retarded by the 
recurrence of cold rains and periods of low temperature. On 
the whole, however, the temperature has been about normal 
for the months of April and May, and the condition of all 
crops on the first of June was fairly satisfactory in fully four
fifths of the state. The first half of May was cooler than 
usual, and the last half warmer, giving an average of about 
the normal temperature for the month. With ample moisture 
in all sections, there was a rapid growth of all vegetation dur
ing the period of warm we~ther in the latter part of May. 

The season has been especially favorable for the growth of 
grass and small grain crops. Pastures have afforded ample 
forage for stock for the past month, and they were unusually 
fine at its close. Meadows are generally heavy, giving promise 
of a large hay crop. Wheat, rye, oats and barley have made 
phenomenal advancement, and the chief drawback in the con
dition of these crops is the danger of injury from excessive 
growth of straw. 

The bulk of the corn area was planted between the 10th and 
25th of May, with the soil in excellent tilth. In the extreme 
southeast part of the state, the work of planting was delayed 
by excess;.,.e moisture, and much of it remained to be com-, 
pleted after J 11ne 1st. 

The seed proved to be unusually sound, and germination 
was generally satisfactory. There has been less than the 
usual amount of replanting necessitated on account of defect
iv& seed, and the condition of that crop on June 1st was much 
better than it ,vas rated on the corresponding date in 1897. In 
fa.ct, in a large portion of the state, the condition of corn was 
above the average of recent years. 
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10 MONTHLY REYIEW OF THE 

LIGHT AND HEAT, AGAIN. 

Editor of il-lonthly Review: 
BXLLEVUE, Iowa., May 24, 1898. 

On account 0£ unavoidable delay I am rather late in answer
ing Mr. O. L. F. Browne's comment in the March REVIE,v on 
my article in tbe February REVlliW. . . 

The following table gives the mean temperature and total 
precipitation for the month of May, at the stations named for 
the years from 1872 to 1898 inclusive: 

MEAN TEMPERATURE- PRECIPITATION-
DJ!lGRl!lES. INCHES 

. .p ai I .p rn 
c,'., 

I>, 
YEA.RS. 4> ... 4> ... d d) ~ d 0 4> ~ 

0 .!d .... ::, ~ .... .... 0. ::, 
~ 0 - 0. .; 0 

0 o' ::, 0 
C' ::, d ::a d 

,.1:1 ~ 4> ::, .!:4 ,.1:1 >< 4> ::, .!,j 

"' 
>l I> ,0 0 Oil ::, I> ,0 0 ::, <ll a 11) a 0 

a, o:l ::, 4> 0 4> al ::, 4> -A A A ::d 0 - 0 Q A ~ 0 U). 
U). - - - - - -1872 ............ . . . . 62 . . . . 64 81 . . . . . . . . .. 4.46 . . . . 3.70 6.35 •••• ♦ • 1873 .. .. .. ...... . . . . 59 61 59 . . . . . . . 6.37 ...... 3.42 5.59 • •••• ♦ 1874 .. . . . . . . . . . 64 68 67 66 ... . . . . 3 45 1.08 1.75 1.24 . ..... 1875 ....... ... ' .... 60 60 62 63 . . . . . . . . 2.01 3.62 6.70 4.25 . ... . 1876 ............ . . . . 62 61 63 63 . . . . . . . . . 6.70 5.96 5 28 2.07 . ..... 1877 ... .. . • ♦ •• . ... 62 62 62 60 . . . . . . 2 82 3.84 5.55 8.62 ..... 1878 .. 58 56 59 68 . . 5 14 4.61 3.47 5.77 . ... 

. . . . . . . . . 
1879 ............ 64 64 63 65 67 . . . . 4.74 5.83 2.94 2.27 5.53 . ... .. 1880 ........... · 68 67 67 69 69 . . . 5.84 5.09 3 72 5 92 3.40 ... 1881 ............ 68 60 cl9 70 68 . . . . 3 82 1.3t 2 90 1.35 7.94 . ..... 

While Mr. Browne's theory is based on what 1s called sci
ence, it does not prove that such is correct; in £a.ct, it can be 
proven to be ineorrect by his own illustrations. Mr. Browne 
sa.ya: "It is not held that light and heat, as such, come t~ us 
from the aun; but that the vibrations of the ether, which, 
when arrested, produce the light and heat, come from the sun. 
In their passage through spa<.-e in which they a.re not arrested, 
they are no more light and heat than the swinging hammer of 
the smith is a blow." Then a.gain he says: "Radiant energy, 
vibrations, pass through an ice lens without raising the tem
perature of the lens, and set fire the combustibles in the 
focus .. , 4,1 

Here is one of the points I make. Is not the ice lens an iJ 
obstruction? Especially when surrounded by air. But the 
sun has a different effect on ice from any other heat. Take 
any piece of ice, lay it in reach of any a!'tificial heat, or in fact 

1882 ............ 
1883 ............ 
188•i. •.......... 
188.5 ............ 

56 56 
57 57 
61 61 
60 58 

54 57 57 
55 6() 57 
60 62 62 
58 61 60 

. . 8.53 5 49 4 16 7.11 4.llt ♦ •••• .. 9.76 5.46 7.13 4 87 11.29 . .. . 
. . . . 4.84 3.79 4.88 3.16 1.45 . ..... 1. 70 1.94 2.62 2.59 

in boiling water, and you will find the ice will melt on the 
outside, a.nd as long as there is a piece left it is solid. But lay 
the ice in the sun, on the ground or in water that has connec
tions with the ground, and you will find a different result. 
The ice will melt as much in the center as on the outside, if not 
more so. One day's sunshine on strong ice has more effect 
than a week's warm rain. While ice two feet thick will 
become honey-co~bed in the sun, in water or out of water if 
on the ground, in one day, a week's rain will have but little 
effect, except a slight melting on the surface, and will retain 
it.s strength in the center. This shows that there is a current 
that passes through the ice, and it \is the electric current I 
speak of. 

Mr. Browne further says, ''Vibrations will pass in, a.cross, 
and out of a· dark room, filled with dust-free air, without 
lighting the room." ThiA may be true, but not if free circula
tion of electric currents are allowed to pass through the room. 
It is an established fact that electricity is light and heat if 
properly concentrated and developed. The sun bas this power; 
she extracts it from the earth, develops it, and produces light 
and heat, and when the atmosphere is overcharged, the sur
plus is·returned to the earth, in a condensed form, by light
ning, and so the work goes on. 

Without electricity, no life could exist; our Arch Mechanic, 
constructor of heaven and earth, placed iron in our veins, as it 
is one of the strongest conductors, in order to be well supplied 
with electricity, and the magnetic power of the sun is abso
lutely n ecessary for its development, regardless of any old 
scientific theory. A. G. KEGLER. 

MAY WEATHER RECORD. 

The mean temperature for the month of May, a.s deduced 
from the records at 114 stations, was 59.6°, which is about the 
normal for the state. Keokuk reports the highest monthly 
mean, 64°; and Rock Rapids reports the lowest, 55°. The 
highest temperature reported was 92°, at Odebolt and College 
Springs, on the 24th and 25th; the lowest was 26° at Rock 
Rapids, on the 6th. _ 

The average rainfall for the state, as deduced from records 
of 114 stations, wal!I 4.67 inches, which is !I. little above the ata.te 
normal for May. Fort Madison reports the heaviest measure
ment for the month, 7. 82 inches. The least a.mount waa 2.22 
inches, at Estherville. Clear Lake reports a fall of 3.73 inches 
on the 21st. For the state there were 9 clear days, 12 cloudy 
and 10 partly cloudy . 

6.34 . .... 1886 ............ an 62 62 65 65 .... 4.01 3.73 4.17 4.49 4.IS8 • ♦ ••• ♦ 1887 ............ 66 67 66 67 66 . . . 2.31 1. 76 2. 5.'3 2.54 1.30 ...... 1888 ........... 55 55 54 58 5n . . . . 7.8' 9.23 6.8' 5.06 4.38 . ...... 1880 ............ 61 59 50 62 62 4.84 6 34 4.00 5.72 2.67 . .. 1890 .... 58 58 56 60 tlO 58 3.00 4.33 5 36 3.34 2.7.2 2.29 
....... 

2.56 4.94 2.41 
1891. ........... 58 58 58 60 59 59 3.29 2.74 2 54 1892 ............ 55 56 IS5 5S 54 5·3 8 77 8.84 9 18 6.34 8.43 8.56 1893 ... 57 58 57 60 59 57 2.84 2 67 3 Oti 4 36 3.84 3.17 

. ....... 
1894 ............ 62 61 62 63 65 62 1.41 1 93 1. 75 3 06 .61 1.91 1895 ........... 63 63 62 64 64 62 2.86 2.28 2.63 3.15 1.11 2.15 1896 .. 66 68 n8 70 67 64 6.50 4.03 7.63 4.40 9 51 6.39 

. ... ..... 
1 8612.16 1.24 

1897 .. t!O 60 59 61 62 59 2 31 1.91 2.09 . ........ 
6. 70 4 33 4.69 

1808 ............ 61 61 60 64 61 60 4.23 6.73 4.47 - - - - - - ·-- --Means ..... 61 61 60 611 62 59 4 65 4 31 4.11 4 00 4.54 3 65 

SUNMARY OF ,vE.A.TlIER CONDITIONS. 

Barometer.-Mean pressure for the month, 29.92 inches; 
highest observed, 30.30, at Cresco on the 4th; lowest observed, 
29.49, at Davenport and Dubuque on the 27th; range for the 
state, . 81 inches. 

Tempcrature.-Monthly mean, as deduced from 114 reports, 
was 59.6°; highest monthly mean, 64°, ai Keokuk; lowest 
monthly mean, 55°, at Rock Rapids; the highest temperature 
reported was 92°, at Odebolt and College Springs on the 24th 
and 25th, respectively; the lowest temperature reported was 
26°, at ~ock Rapids on the 6th; the average daily maximum 
was 70.4°; the average daily minimum was 86.8°; the average 
monthly minimum was 34.8°; the greatest monthly range was 
60°, at Atlantic, Odebolt, and Rook Rapids; average monthly 
range, 52°. 

Precipitation. -Average for the state, as determined from 
the reports of 114 observers, 4.67 inches; the largest amount 
reported was 7.82 inches, at Fort Madison; the least amount 
reported was 2. 22 inches, at Estherville; the greatest daily 
amount reported waa 3. 73 inches, at Clear Lake on the 21st; 
aTerage number of da.ya on which .01 inch or more of precipi
tation was reported, 12. 

Wind.- Prevailing direction northeast; highest velocity 
reported, 53 miles per hour from the sou th west, on the 17th, 
at Sioux City. • 

Weather.-There were 9 clear days; 10 oa.rtly cloudy days, 
and 12 cloudy days. 

PRECIPITATION. 

a5 .. 
I>,,.; PRECIPITATION I>, ., 4> 

IN INCHES, 
., 

I>, Ill 't:1~ 't:1 
- I>, 

I>, 
~ ... al 't:1 I>, a 
"' ~'t:1 ::, .s ~ STATIONS. Cl) 0 I>, ~ ..... 0.1>, - <'10 Ill 0 0 ... - a, I>, .... 'C1 

""'4 ui 1 ... 'Md 
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0 0 ::J 0 I>, 0 ..... d "'";;, 0 • cd ..... f 't:1 0 ·-0 00 0'0 0~ ~ C!) z z z z~ -- --- - - --Adair .................... . ............. 6.74 2.48 7 14 8 10 Alta. (near) ............................. 4.97 1.41 . 1 · ... 12 Le Ola.ire ........ 
•••••••••••••• ♦ •••••• 3.78 .60 14 Larchwood .. . .......................... 5.38 1.311 

I \ '.' 
11 10 Millman .. .. ........................... . 5.14 1.31 . ... 14 North McGregor ....................... 2.-U .60 . ... 13 Hawkeye .................. . . ......... 4 76 1.38 ··a· ... ii. 10 W a.sh ta. ................ ... ....... .. ... 4.29 1 25 12 11 
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ATMOSPHERIC PRESSURE. 
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Daven port .................................. 29.91 30.23 4 29.49 27 
Des Moines .................................. 29.9i 30.24 3 29.53 18 
Ola.rlnda. ............................ . . .... 29.92 30.22 3 29.55 18 
Oresco ....................................... . . . . - ... 30.30 4 Z9.54 18 
Dubuque ....................... . .......... 29.ll2 30.27 4 29.49 27 
Omaha. Neb ............................... 29.91 30.27 6 29.51 18 
Keokuk ..................................... 29.92 30.21 3 29.56 27 

t31oux Oity .............. ......... . .. . .... 29.94 30.29 6 29.50 18 
-- -- -

Means ...... . ........... . .............. 29.92 30.28 29.52 . ... 

WIND MOVEMENT. 
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Cl) en so -.0 Cl) ~ 
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--- -
Davenport ........................................... 5,680 41 NW 18 
Des Moines. . . . . . . . ................................. . 5,882 37 SW 21 
Dubuque ................. . ............................ 5,436 28 SE 21 
Keokuk . . . ................ ....... ............ .. ...... 5,565 48 w 18 
La. Orosse, Wis. . . . .. .. . . .. . . . . . . . . . . .. . . . . . . . . . .... 5,053 28 s 1 
Omaha., Neb .......................................... 5,705 38 SE 20 
Sloux Oity . ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 8,826 53 SW 17 

OBSERVERS' NOTES. 

AMA.NA-Conrad Schadt. The weather during the month 
was very favorable for all crops and for farming generally. 
There is as fine a prospect as there ever was. 

BELKNAP-A. W. Rankin. An unusual amount of hail, 
thunder and lightning has characterized the month of May. 

BONAPABTE-B. R. Vale. Sixteen rainy days, giving 6.11 
inches. Not to exceed a week's work in fields during month; 
14.80 inches rain since March 1st; exceeds any year since 1892, 
which gave 15 90 in same time. 

CARROLL-Moses Simon. A fine month; no frosts; plenty 
of moisture and very favorable for outdoor work and the grow
ing crops. Small fruit will be plenty. 

CENTERVILLE - George Go1Jdlaader. Crops doing well. All 
kinds of fruit coming nicely. 

CLINTON-Luke Roberts. No damage from frost. No da.m
a.ge from storms, except the destructive tornado on the 18th, 
which passed through a. portion of the north pa.rt o1 the county; 
that was very destructive. On the whole, May was a very fine 
month. 

GRAND MEADow-F. L Williams. May 7th, corn planting 
begun. Plums and apples in bloom, 10th to 13th. 

RoJ:>EVILLE-M. L . Ashley. During thunderstorm on 20th, 
lightning killed two horses a.nd struck poles along telephone 
line, at one place melting the wire some distance. It also 
struck J. S. Claypool's house, burning some clothing and doing 
considerable damage otherwise. 

Bu:r,moLDT- H. S. Wells. Wheat and small grain good; 
very little repianting corn; grass unusually good; fruit pros
pect never better. 

low.A. CITY-Mrs C. M. Hobby. Heavy rain and hailstorm 
on 19th. Cat birds and golden robins announced their presence 
May 1st. 

LAMONI-T. J. Fitzpatrick. On evening of the 18th hail fell 
in quantity, many stones measuring over half an inch. 

LARCHWOOD - F. W. Stokes. First thunderstorm of the 
season on 17th; a severe windstorm passed just east of town at 
4 P. M. of that day, doing some damage to small buildings . 

LoGAN-.1\!rs. M . B . Stern. Bad three thunderstorms dur
ing month; one on 19th quite severe; one woman in Logan 
badly shocked but has recovered; weather cloudy and damp; 
not much damage from heavy rains. 

MAQUOKETA- Dr. A . B. Bowen. On afternoon of the 18th a 
tornado passed about five miles south of this city, causing 
much destruction to life and property . 

MARBHALLTOWN-C. M. Cook. Bail fell from 1:15 to 1:20 P. 

M. on the 18th; largest stones 1 inch, and average size· half 

inch in diameter. 
MASON CITY-B. F. Gibbs. In half a century of farm life 

have never seen crops look better than at the close of May. 
MT. AYR-A. P. Beard. Hail on 18th broke quite a number 

of window glass in town; a windstorm struck the fair grounds 
on the 20th, wrecking some of the buildings there 

OLIN-Hon. Nathan Potter. On 18th, at 3 P. M., hailstones 
fell 9 inches in circumference, the largest weighing 4 ounces; 
no wind accompanying the storm. 

RIDGEWAY-Arthur Betts. A good month; vegetation won
derful1y advanced; some pretty mirages on four dates, elevat
ing distances and making queer deceptions; gale on the 27th 
and a cloudburst two miles away, an awful downpour. 

TARA-W. E. Humphrey. On the 4th, about 4:30 P. M, a 
light sleet with rain a.nd snow fell. On the 7th frogs were 
beard the first time this year. 

THURMAN-C. R. Paul. A strong wind on night of 20th 
blew down empty corncribs and a few windmills; only eight 
days in month that rain did not fall . 

VILLISCA-]. F. McCartney. On the 26th a barn in town 
was struck by lightnin@' e.nd partially burned; on 31st, house 
of Mrs. Goodwin, in town, was struok and Mrs. 6. was shocked 
by the electric bolt. 

WEST BEND-Ph. Dorweiler. Rain interfered with farm 
work the latter pa.rt of the month; everything looks well; no 
killing frost in Ma.y. 

ERRATA, APRIL REVIEW. 

Make maximum temperature at Chariton 82° on 16th. 
Make mean maximum temperature at Monticello 58 6°. 
Ma.ke mean minimum temperature at Monticello 34.8°. 
Make mean temperature a.t Monticello 46 7°. 
Make maximum temperature at Red Oak 88° on 16th. 
Add .03 inch rain on 13th a.t Ogden, total, 1.46 inches. 
Add .25 inch on 22d at Maquoketa., total, 3.20 inches. 



STATIONS. 

.n.L.c..L.civ.nvDvul.VAL JJA'l.'A ~'UH. MAY, 1898. 

TEKP'&RATURE 01!' TB.Jll AIR (IN DEGREJIB 
FAHRENHEIT). 

EXTREMES. 
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PREOlPITATION, IN 
INOBES. 
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.Cl 
·"' A 
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::a -------------------,---,--1--1--1--- ------,----__ , ____ - -
Arton . .......... ........................... 61.4 72.9 50.0 00 24 a7 5, 6 53 4.2.-5 1.04 ..... NF} 4 13 14 11 ..... .. 
Algona.•............... .. . . .. .. . .. . . .. .. .. 59.4 .. . . 87 26 40 2 47 6 09 2. 12 . . .. .. NE 5 20 6 10 1 4 
Alta ...................................... 58.5 68.9 48.1 b9 2i 34 6 55 4 86 1.55 . ... . S 9 12 10 15 .... 5 

--- ---
Amana ................................... 60.4 70 4 t>0.4 86 24 85 6, 12 51 4.14 87 .. .... NE 10 9 12 15 ... . 10 
Ame,,; .................................... 59.5 70.5 48.6 00 24 35 6 55 3.88 1.61 ..... SE 9 15 7 12 ... • ... . 
Atlantic ................... ... .............. 58.0 68 6 47 3 90 23, 24 30 12 60 4 61 1.72 .... . NE 9 4 18 11 .... 5 
Audubon .................................... 58.5 68.8 48.2 b5 24 36 6 49 4.90 1.50 .. .. '3W 14 17 7 ....... . 
Belknap .... .. .. . . .. . .. .. . . .. . .. . .. .. .. . .. . 61.4 70.1 52. 7 86 24 as 6 48 5 78 1.05 .. .. .. SE . . .. . .. .. . 15 ...... .. 
Belle Plaine ............................. 56.6 68.9 '4.3 85 27 29 7 56 5.48 1 15 SNEJ..S 9 JO 12 18 ...... .. 
Britt........................................ 58.4 70.0 46 8 8& 23 30 6 58 4.43 2.09 . .. lj; 3 25 3 16 .. . 2 
Bonaparte. .. . . .. .. .. . .. . .. . . .. . .. .. .. .. . . 61.0 70.6 51.5 88 24 87 6 51 6 11 . 94 .. . . .. . . .. .. . . . . . . .. . . . .. 16 ... 
Burlington ................................ 630 71.7 544 87 24 40 5,6 47 5.36 2.15 ............ 10 11 10 u ..... .. 
Oarrolf... .. .. .. .. . .. .. . . .. . .. . .. . . . . .. . .. 58.0 69.4 46.6 88 24 a4 6 63 4 72 1.38 . . .. . .. .. 11 5 15 12 . . . 4 
Uedar Falls ......... . ......... ....... ... 61.0 72.8 49.2 86 24 37 12 49 7.16 2 60 .... . NW 12 10 9 8 . .. 4 
Oedar Rapids.................. . . . .. .. .. .. . 60.8 70.6 51.1 85 23, 24 87 6 48 3.41 1 03 . . . . N,v 13 6 Ia 19 . .. . 1 
Centerville ............................. 61.2 70.7 51.7 87 2i 36 6 51 4.44 1.71 ... ... .... 14 .... .. 17 13 ... a 
Uhli.rlesCity .............................. 57.8 686 46.9 82 24 83 . 6 49 4.38 120 .... N 22 l 8 16 2 2 
Chariton .................................... 6L.1 70.8 61.9 84 24: 06 6 48 5.17 l.35 .. NE 7 11 1-i 19 1 .. . 
Ularioda................................... 62.2 71 .4 63. l 88 24, 25 40 5, 6 48 5.15 2.44 . . .. . SE 12 7 12 11 ... . 
ulear Lake....................... ........ 58.2 68 4 48.0 82 24, 26 84 6 50 6.51 3. 73 . .. .. N JlJ 13 9 9 13 . . . . a 
Clinton.................................... 6(1 6 71.8 49.4 86 :U 35 6 51 4.47 1.06 . .. \V 8 7 16 14 . . .. . .. 
Oollege Springs ......... ............... 62.8 78.9 49.6 92 25 35 t! 57 4.87 1 71 .. S 8 13 10 6 1 .. .. 
Oorn1ng..... ... .... .... .. .. .. .... .. .... ... 60.8 71.0 50.6 87 27 37 5, 7 50 4.11 l.30 .. t,E 12 5 14 9 ...... .. 
Oouncll Bluffs..... ..... ... .... . . . .. .. . . .. 60.6 70.8 50 4 90 25 36 7, 8 54 2.44 .46 . .. . S, SE 4 21 6 11 ...... . 
Cresco.. . ................................ 57.9 68 9 46.9 82 24 34 6 48 2.84 .74 .. . SE ll 8 12 7 ... . 5 
Da.venJ)Ort ................................. 61.2 69.4 52.9 84 24 39 5 45 6.73 1 85 . .. . NE 8 8 15 17 1 9 
Decorah .................................. 59.2 71.3 47.2 83 24 i!6 6 47 3.67 .70 .... ... ... ..... ... 10 ...... .. 
Denison ..................................... 56.8 69.9 43 8 88 24 32 6 56 4.13 .68 .. 8 7 7 17 10 10 .. 
Delaware t................ ... . .. . .. .. .. 58.6 .. .. . . .. . . . .. . .. . . . .. . .. .. .. .. . .. . . 2.69 .89 S 9 ltl 6 9 .... 
Des Moines................................ 60.7 69.9 51.5 87 24 38 6 49 4.22 .97 ... . SE II 11 11 12 1 8 
DeSoto ... .......... .... ...... . ......... 61.0 71.4 50.5 90 24 86 6 54 5.39 .78 . .. . NE, SE 7 12 12 13 a 2 
Dows ...................................... 68.0 69.8 46.3 84 24 31 6 53 7.2-l 1 8'5 . .. .. SW 10 9 12 15 1 6 
Dubuque........... .. .. .. .. .. .. . . .. . . . .. .. 59.8 69 2 50.6 83 24 37 6 46 4 47 1.34 .. .. . NE 11 11 9 14 . . .. 6 
b:ldon. . .. . . .. .. .. .. . .. . . .. . .. .. .. .. . .. . . .. . 62 2 72.6 51.5 90 24 35 6 65 6.49 1.69 .. . . NE 17 5 9 15 .. . 4 
Eldora+...................... .. .. .. . .. 69.0 74.6 '3.4 00 2.i 32 6 58 4.11 . 90 SE .. .. . . .. . . . 8 . . .. I 
Elkader ..................................... 60.5 78.l 47 9 89 24 33 6,12,13 56 3.~3 .85 ... N 14 11 6 12 .. 6 
Estherville .... .. .. .. .... ..... ... .... .. . 56.6 69 .7 43.4. 88 26 32 6 56 2.22 00 .... NW 9 11 11 7 ... 3 
l~a.lrfield .. . ............................. 60.2 70.2 50.3 88 24 34 6 64 6.21 2.03 . .. . .. . ... 6 18 7 16 ..... .. 
Forest Olty ............................... 57.8 68.4 47.3 sa 26 34 6 49 4.06 1 99 .... NE 15 2 14 11 .. . 
11~t. Madison•+. .. .. ... .. . . .. . .. . . .. .. .. . . 65.4 . . . .. 84 24 43 5 41 7.82 2.9i . .. . . NE 6 10 16 · 16 . . .. 6 
Galvab ..................................... 59.0 71.3 46.8 89 23, 24 a3 6 56 5.49 1.65 ... . NE .. .. 12 .. .. . 
Glenwood....... .. .. . .. . .. . .. .. . .. . .. .. . .. 60 4 71.3 49.5 88 25 36 6, 12 52 4.87 .80 . .. . .. SE 2 18 11 12 ....... . 
Grand .Meadow• ........................... 67.9 84 24 36 6 48 4. 7tl 1.12 ..... NE, NW 8 15 8 11 .. . 2 
Greenee .................................. 59.6 72.7 46.5 89 23 32 6 57 5.70 200 ..... W U 10 10 12 ... 4 
Greenfield................................. 61.0 73.0 49.1 90 26 34 6 56 5.82 1.98 . . .. . .. . .. . . .. 11 10 10 16 3 5 
Grlnnt,ll........ . . .. . .. . . . .. .. .. .. . .. . .. . 60.4 70. 1 50. 7 85 24 34 6 51 4.36 1.10 .. . . NE 3 18 10 11 ... 
Grundy Oenter ............................. 58.4 69.3 47.5 85 24 32 6 53 5.59 .78 ... SE 14 6 11 14 l 4 
Guthrie Center.......................... 59.8 71.5 48.0 110 24 32 12 68 4 96 .81 . .. .. S, SW 8 3 20 14 1 .. .. 
Hampton. .. . .. .. .. . .. .. .. .. .. .. . . .. .. . . 511.1 70.0 48.2 87 24 35 6 52 4.25 1.02 . .. . NE 5 11 9 1;1 ..... .. 
Hedrick d,•.................... .. . . . .. .. . .. . 60. 7 84 23 45 3 39 4.29 . 90 .. .. . . .. .. 20 . . .. . . 11 11 .. . . . . 
Hopevllle ................................... 60.2 69.8 51.1 84 24 ;15 6 49 5.90 1.65 . .. SE 3 16 12 14 .... 1 
Humboldt.................................. 69.8 71.3 48.2 88 24, 25 82 6 66 6.28 2.16 . .. .. N\V 14 6 11 11 .. . 4 
Independence .............................. 58.3 69 5 47.1 84 24 32 6 52 4.14 2.10 ... .. SW 12 g 10 10 ... . 
Indianola c...................... ... .. .. . .. . 60 2 '10.2 50.1 86 24 34 6 52 4 17 1.11 . .. . SE .. . .. . .. . . . .. . .. 13 . .. 5 
Iowa Oity . ... ................... ....... ... 60.7 71 6 49.8 89 24 3:; 6 54 ,.so 1.90 . .. . E, S 7 14 10 13 1 .. . 
Iowa. Falls.................................. 59.0 71 5 46.4 88 23, 24 82 8, 11 65 3.40 .84 .. .. NlpJESW, 7 11 18 11 . . . . . . 
Keokuk. ................. . .. .. .. .. . . . . .. . 64.0 72 4 55.6 87 24 42 6 45 6. 70 3.10 .. . N 7 14 10 14 .. . 8 
Keosauqua.................................. 63.3 72.8 53.8 89 23, 24 87 6 52 5.56 2.68 .. . .. . . ... . . .. .. . . . . . 14 .. . . .. . 
Knoxville ................................. 61.6 72.2 50.9 89 24 36 5 5.i 5.28 1.62 ... .. NE 10 6 16 12 .. . 
Lamoni..................................... 61.3 70 8 51.8 90 25 35 6 55 6.15 1.68 .. . .. NE 12 5 U 18 2 ... . 
Lansing .................................... t>l.3 72.8 478 89 24 36 12 53 2.38 .75 ... 12 11 8 7 .... 4 
Larrabee.......... . .. .. .. . .. . .. . .. .. .. .. .. . 56.4 67 6 45.2 89 24 31 6 68 8.54 79 .. .. .. NE 4 18 9 10 . . .. .. 
Le Mars. .. .. .. . .. .. .. . .. .. . .. .. . .. .. . .. .. . 68.0 69.6 46.4 87 24 31 12 56 3. 71 .80 .. . .. E 10 12 9 11 . .. . .. . 
Lflnox ................................... 60 .2 69.5 60.9 84 2i 36 6 48 4.97 1.01 ..... N,v 12 7 12 17 2 8 
Linn GroTe (M.t. Vernon) .................. 59.4 61l.9 48.9 85 24 35 6 50 4.50 1.07 . . . E 8 8 20 16 ....... . 
Logan ........ · ... ....... ...... .... ....... 60.2 72.2 48.1 00 26 il5 6 65 4.91 1.15 .... .. NE 10 I 15 11 ... 3 
Maquoketa ................................. 59.3 70.1 48 5 84 24 34 6 50 3.61 1.18 ...... SW 13 6 12 12 1 ... 
Marshalltown...... . .. . .. . .. .. . .. .. .. . .. .. 59.5 70.8 48. 7 8S 24 35 6 53 4.26 1.10 . ... 9\V d 11 17 14 1 .... 
111ason City.. . .. .. . .. .. .. . .. . .. .. . . .. . . .. 57.8 69 2 46.5 84 24 32 tl 52 5.30 2.50 .. .. . .. .. . .. . .. . .. .. .. .. 8 .. . .. . 
~ooar. .. .. • .. •.......................... 61.4 71.5 51. 2 88 24 38 12 60 6.87 2.40 .. . SE 8 6 17 13 . .. . . 
M ontlcello ·· ...... · .. · · ...... ·........... 69.8 73.3 46.4 85 24 30 7 5S 3.46 1 05 . .. . N \V 10 11 10 10 ....... . 

t. AfEr ..... ·· · · ........................... 62.0 7!.0 49 9 89 24 37 5, 6 52 7.:l9 2.82 .. El 8 17 11 18 1 ... . ~ft. PV easant• .............................. 62.7 .. .... . ... 84 U 42 5 42 5.50 1.40 ... :. SW 7 10 14 11 ..... .. 
mt. ernon• .............. • • • ............. 60.9 . . . . . . 87 2' "7 6 60 4 43 1 25 12 
N H · ,. 0 

· • .. • • • • .. .. .. • .. • .. • .. .. .. .... . ,._ew amptona .......................... 60.1 71.2 49 .0 82 24 35 6 47 8.41 1 32 ...... SE. NW ... ... ..... .... 12 ...... .. 
"ewton. · · · · · · · · · · · · · · · · · · · · · · · · · .. · ·..... 60 7 70 8 50 6 89 2' <>a 6 53 4 n, 68 SE " 1n 6 17 
Northwood ................................ 57:2 68:1 46·2 83 2.1,26 34 6 49 8.95 t:95 ··:::: NW 12 4 15 7 ::. 'a 
Odebolt. .. . .. .. .. .. .. . .. . . .. .. .. .. .. .. . .. 59. 7 71.l 48.3 92 24 32 6 60 4. 79 . 74 .. .. 10 8 13 l;J . . .. •. 
Ogden ... • .. • ............. • .. •............... 59.2 69.5 49.0 87 2, 33 6 54 4. 73 1 Ol ...... ·SE .. · 14 . . 17 18 .. . 1 
Olin ........ · .. · .......... ··· .. · .. ··.·· ...... 58.9 69.0 48.8 83 25 33 6 50 4 70 1 00 SE 8 I R 5 14 1 7 

00°:;~1~·-~-~~:::::::·:::::::::::::::::::::::. gt~ 10
:~. ~~:

4 
.. 

87 
·- -~ --~~- ...... ~ .... ~~- fg~ {ig ::::: : ~ ft f; l~ ::: ... 5 

sceo >\ ..................................... 60.0 69.0 51. 1 85 24 35 6 50 5.30 1.20 . .... NE 1 16 14 10 .. 4 
VSAaloosa.................................. 60.I 71.0 49.2 88 24 a5 6 12 53 3 10 74 SW 9 8 19 14 
00 tt1udmwa. ................................... 61.0 71.t 50.8 88 24 36 ' 6 52 1:80 2:ao ::::: SE 2 13 111 15 ::· :::: 

v .. · ................................... 60.5 70.6 50.4 86 24 32 6 54 4 23 1 27 .. .. SW 6 ;JI 14 12 ...... .. 
Pella a .. .. . .. . .. ... . .. . . .... .. . . .. . .. 58.1 65.4 50.8 84 24 34 6 50 4 00 1 10 SW 11 6 14 11 
PP1o1 verb ... ··.· .. · ........ · · ................. 59.2 71.2 47 .2 00 24 35 12 65 4:85 1:46 .. : · SE 11 15 5 11 . : : . : : '.: 

rm~ ar .................................. 5Q.O 70.8 47.1 88 28 35 6 53 4 49 1 30 NE 11 4 16 10 
Rl<edd ak ...................... .............. 61.1 73.2 49.0 90 24,25 33 6 57 3:79 )o ::::: ..... . ................ 14 .::: ·::: 

l ~eway .. .. .. . . .. .. . .. . . . .. .. . .. .. .. .. .. . 69.!l 71.3 47.6 84 24, 26 32 6 52 8 30 1 03 W 11 11 9 13 4 
toe~ Rapids.......... ................... 55.0 67.4 42.7 86 2a 26 6 60 6:ois 1:go .. :::· N 11 14 6 11 · · · ... . 
L oc wel Oity ............................ 58.9 69.6 48.2 89 24 82 6 57 5.29 1.54 .... .. . .. .. . ... 15 6 u 11 ...... .. 
nutbven a .................................. 57.2 68.3 46.1 8tl 23, 26 80 6 56 4 70 1.60 .. . .. NW .. . . .. .. . . . . . 10 . .. .. 
Sac City.................................... 68.6 70.3 46 8 85 23 36 12, 14 49 4 63 1 25 NE 8 9 14 11 
Ssibley ........................... ........ 56.5 68.1 44.9 88 2.1 33 6 55 5:42 1:30 ·--::: NE a 21 7 15 :::: . ::: 
ldney ......................... .... ......... 60.6 68.0 52.4 85 25 88 6 47 3 94 .92 ...... NW,NE 6 18 8 16 .. 4 

Sigourney ....... ,........................... 88 24 .. . . . . .. . ... . .. . .. ll.64 .60 .. .. .. . . . . . . . .. ,. ... 10 .. .... 
Spencer................ .. .. .. . .. . .. . .. .. .. . 57 .4 70.0 44. 9 89 23 30 4, 6 59 5.00 1. 76 . .. . .. E 13 12 o 13 . . .. .. . 
Spirit Lake................................. 57.a 68.4 40 2 88 2i 82 6, 12 56 3.28 .95 .. . .. SE 10 15 ti 8 ..... .. 
Sioux Olty.................................. 59.5 68.3 50. 7 86 25 85 6 51 4.69 1.31 . .. .. . N \V 11 8 17 13 . . . .. . 
Stua1·t ..................................... 59.2 69.2 49.2 89 24 32 6 67 6.01 1.10 . . .. . . N . .. .. . . .. . .. . 9 . . . .. 
Ta.ra ....................................... 58.8 72.4 45.1 89 24 83 11 56 5 10 1 80 .. .. . N 10 U• 7 7 ..... .. 
Toledo.................................... .. 60.0 70.4 49. 7 88 23, 24 32 6 66 8.68 1.00 . .. .. NW 6 .. . .. 25 9 .... .. .. 
Thurman................................ . .. 61.0 72 0 49.9 87 26 36 7, 12 51 6.01 .Q5 . .. .. NE 6 g 16 J6 .... . .. 
Vllllsca ..................................... 60.1 71.2 49.0 87 24, 25 38 6, 12 54 4 .52 1.116 .. . . .. SE 9 11 11 13 . . . . 2 
Vinton *t.... .. . .. . .. . .. .. .. .. .. .. .. .. . .. .. 60.0 . . .. .. 85 24 39 6 46 8 021 .82 . . . . .. NW 11 8 12 10 . . .. 2 
Washington .............................. 58.7 70.5 46.9 88 2! 33 6 55 4. .50 1.47 . .... SW .. .. .. . . .. ... 13 ...... .. 
Waterloo ................................... 59.4 70.8 47.9 86 24 aa 6 o3 4.22 .94 .... .. s 8 16 7 12 ... 1 
\Vaverly .................................. 59.7 70.5 48.9 8' 24 34 6 60 6.18 1.59 ..... NE 8 13 10 14 ...... .. 
Webster City .............................. 59.9 70.2 49.6 86 23 3i 12 51 4.00 .75 ...... SE 6 13 12 8 ... 6 
West Bend• ............................... 68.2 .. .... . .. 86 24 39 6 47 4.85 2.22 .. .. .. NE 6 9 16 11 ...... .. 
West Branch .. . ... .. . .. .. .. . .. . . .. .. . .. .. . 57.4 67.2 47.6 83 24 32 6 51 a.30 1.27 .. .. . . SW 8 13 10 10 2 1 
Whitten• .................................. 65.8 ..... 87 24 88

1 

6,6 40 4.40 1.00 ...... SW 111 10 10 12 . ·1 5 
Wilton Junotion..... ........ ... .. . .. . .. .. 60.0 71.6 48.S 85 2i a4 6 51 4.51 J l.20 .. . . . . NW 7 9 HI 17 1 1 
Win teraet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _00 __ .1_

1
_1_1_.4_

1 
_4_8_. 8_ 1 __ ss_

1 
__ 2_,_

1 
__ 34_ -~

1 
__ 64_

1 
__ 4_._112_ 1. 27 

1 

:._,:_-.:..: .:.:..:..:. • .. • .. .. • .. .. .. .. ~ = .:.:..:.:. 
Means................................. 59.6 70., 49.0 86.8 . . .. . .. . 34.8 .. . .. . .. 62 i.67 ........ , . .. . N'E 9 10 l! 12 ...... .. ---------------'----'-------..;....:.-___ _ 

• Means determined trom 7 A, K., 2 P. :u. and 9 P. M:. obse. ·,.u.tions, and maximum a.od mlnlmum are taken from eye rea.dlnas. tMeaos determioe<l 
froDJ 7 A • .11. and 7 P. M. observations. t Received too late t, 'l>e com1>uted with means. a One day missing. 1., two days, etc. 
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DAJTJY MAXIMUM AND MINIMUM TEMPERATURE FOR MAY, 1898. 
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DAILY AND MONTHLY PRECIPIT AT ION .lf U.t<. MA Y, l ?j~?;. 

DA.TB 

STATIONS, 
l 2 3 4 5 7 8 9 

------- - - - - - - - - - - -· - - -· - ·-- - - - - - - - - - - - - - -
Adair 

.10 . .. .45 .65 T . . . . .. .15 . . . . . . ... .... .60 . .. . ... T ..... 30 .31 .76 .... .. ... 2.48 .95 ............... 6.7 
.. . . . . . . . . . . . . . . . . T Afton............... . ... .. . .. .. .43 .41 .. . . ... . .. . .18 .. .. . .. .. .. . .. . .12 .... 1.04 .17 .. .25 .16. ... .. ..... 61 .76.... .... ... . .12 4.!4 

Algona.............. . .. .20 .10 .16 .. . T .. .. . . . . . . . . .. . . .. .( 6 . . . .. . . .18 . .. . .05 .... 2.12 . . .. .. 1.80 .. . . .67 . . .. .. . . .35 6.05 
Alta (Hadden)...... .. .51 .. .21 .60 .... .05 ... . . . .. . .. .. .. . .70 .. . . ... .23 .... .331.55 .11 .08 .... .. . .. . T .1-4. ... .20. ... .15 4.89 
Alta (near)......... .. .46 ..... 72 .. .. .07 ... . . .. ........ 78 ... . .. .37 .... .431.il .09 .02 .. .. .. ...... 31 ..... 115 ..... 16 4.96 
Amana.............. .10 .23 .. .08 .49 .. .. .. . .. . .20 T .. . . . . . . .31 .O¼ . . .. .. .,s .12 .36 .14 .. . . .. . . .06 .. . . . . . .69 .. .. .87 .. .02 4.!! 
Ames ............ ... 01 .to ... .61 .. .. .. . .13.... ... .. .63 . ... .... .12 .... ... .18 .al ...... ........ 1.61 .09.... .. .08 .013 . .,. 
Ao

1
es (near)... ... .. ... .05 .55 .05 .. .. .16 .. .. ... .57 .. .. .. .. .17 . .. ... .26 .:ffi ... . ... . .. .. ....... 63 .07 .. .. .05 2.88 

Atlantic ......................... 90 .03 ............ 27 .. .... .. .. .22 ....... 12 ..... (0 .06 .69 .............. 1.3t .41 T ......... 204.60 
Audubon............ .. . .. .. . .85 .... . . . .. . ... . . . .. .. .55 .25 . .. .75 .25 . . .. ........ 1.50 .. . ... . . . .. .84 (.91 
Belknap .............. 30.... ... . .. .50. ... .. .... .60 .20 .40 ... . . .85 .40 .20 .. . . .801.05 .40 .40 ... .. .... . .. .05 .10 .03 ... .. . 5.79 
Belle Plaine........ .. .. . . ... .15 .60 T .. .15 .02 T .. .75 T .... . . 1.15 .20 1.00 .50 ... . .20.. .. .. .. .20 .. .50 .. .06 5.48 
Ront\.parte. . ....... ... .51 .. .. .. .32 .16 .11 ..... 03 .45 .72 .. . .38 .75 .94 .30 .18 .. .. ... .... ... .10 .11 .15 ... .90 6.18 
Britt................. T .13 T .19 .11 . . . . .. .02 T .03 ..... , . .67 .02 .. T .16 . . . .06 2.09 .03 .. .. . .. .. . . .15 .40 .01 .09 .. .. .27 4.41 
Burlington ........... 64 .... .. .06 .62 .. ... .23 .10 ............. 45 .55 .... .. ... 15 .15 .05 ......................... 37 ....... 5 33 
Oa.rroll. ....... ..... . . .. . .Z... . .40 02 .09 .. .. .. .... .... .83 ... . .. .20 .(0 1.38 .. . . ... . .... .. .. .2i .09 T .25 .. .40 4.76 
oeda.r Fa.Us. .. . . . . .05 . .22 . . .. . . ... . . .. . . .83 . . . ... . .70 ... 2 60 .45 . . . .. .. . . . .30 T .. 2.00 7.12 
Oedar Ru.pids... .. .. .03 ..... 03 .85 .01 . .. 02 .08 .01 T ..•. T T .. 38 ... .54 .58 .Of\ .11 .02 T .10 T . . .OZ 1.03 .03 .08 .. .03 3.45 
Oontervllle .......... 20 ... T .24 T ......... 36 .10 05 .. .36 .28 .10 .... 1.71 .17 .04 ... ... .... .. .10 .784.41 
Oba.rlton ..... .. . .... .12 .02 .40 .42 .o~ .. . .35 .09 ........ T .09 .10 ........ 1.35 .74 .77 .35 .. .. .. . . .05 .21 .02 .03 .02 .015.14 
Oharles Oity.. . ... . .02 35 T .05 .12 06 .... .. ..... ~.. .. ....... 70 .14 . .39 ... . .501.20 .02.... .17 . . . . 55 .02 .07... .02 4.37 
Ola.rlnda..... .. .. .. . . .. 03 .05 .63 .. . . .. T .. . . . . .. ... 23 00 T T .08 .14 1.20 . . .. .... 2 44 .05 . ... . .. . 5.18 
Ollnton .............. 31 .34 . . .. .. .Oi .10 .03. .. .. ... 56 .06 . . ... . 85 .28 .30 .12 ... . .. .. . . .42 .... 1.06 ... 4.45 
Olea.rLake ....... T .15 T .13 24 .... .. T .. ......... 59 .Oi T .20 ..... 15 .243.73 05 .. .. . .19 .63 ... T .... 176.57 
College Springs..... .68 . . . . . . . . . . . . . . . . . .. .. .25 . . . . .. . . .43 .. . 1.80 . .. . . . . . 61 1.10 . . . . .. . . .. (. 81 
Oorning .. .. .. .. . .. . T T T .62.... . . T ... . .. .. . . . . .. .22 ..... 28 .... .18 .10 .95 ... T .. .. .36 1.30 .. . . . .. . . .. .10 4.17 
Oouncll Bluffs...... .07 .05 .. . . ... .. .20 . . .. . . .. .... .. . .36 . .. .... .08 . . .57 07 .'lJ'/ .... . . ... . ••. .46 .10 . . ... . . ... .212 41 
Oresco. .. . . .. . .. . . . . .38 . . . . .20 . . . . . .. . . . . . . . . .. .36 .. .37 . . . . 74 .06 . .. . . .. . . . . . . 73 . . T T 2 84 
Davenport, ........... 18 . . .. 01 .35 . . . . . . .. .09 .04 T . . .. .. . .5! .17 T ... .25 1.43 .42 .40 .03... .63 T .. .33 .181.70 .03 6.74 
Decorah........ .. .32 .. . ... .11 .16 . ... . . . . . . . . . ... .. . . . .6'? .. . . . .. . .40 . . . .30 .70. ... .. .. .. . ... .66 .02. ... . ... .38 3 63 
Dela.ware........... . . .10 ..... 28 ... ... .. ... . .. 05 . . .. ..... 75 .. .. .89 .02 .07 .. ... .... .... ... .. .. .40 .18 ... . 2.67 
Denison . ...... ... . .40 .87 . . . .. . .80 ... . . .. . . . . .20 T .60 .68 .... . . . .. . . .66 .13 .22. .. . .07 4.19 
Des Moines .......... 22 .01 .. . .45 .28 T .39 T T .. T .29 T . . T .4/i T .28 .33 .. . . .... .. 41 .60 T .45 T T 4.23 
De Soto ............... 01 T .. .60 .16 T T .45 T T . ... T .71 .01 .... .%3 .30 T .45 78 . .. . .. .42 .62 .. .65 . .. T 5 32 
Dows............... . .25 .08 .12 .. . . T . . . . . . . . .. . . . . . . . . .67 . . . .11 . 1.24 .20 1.41 .02 .02 .68 . . . . .341.85 . . . .16 . . . .07 7 29 
Dnbuque .......... . 04 .13 05 .04 .. . .03 T . ... . . . . .50 .54 . . . . . . .91 .38 l.09 .35 T . . . . . .. .. .26 .02 .ta .. T 4 42 
Eldon.. . . . . .. .. .... .24 .07 16 .... . . .. .58 .26 .10 .. T .41 .83 .03 .501.69 .06 .30 . . . . . . .. . . .24 .. .02 .. T 5.47 
Eldora...... .. .. ... . . T 01 .50 .. T ... T .... T ........... 80 T .. .,o T .90 .50 .25 .... .... .. .75 ... .. .... 4.19 
Elkader............ .12.. .08 . . . . . T .18 .. ... ... .45 .. . .. .50 .18 .46 .22 .09 .. .. .... . . .85 ..... 05 .05 3.21 
.H:stbPrville .. . . . ... T .12 T . . T . . .. . .18 ... . ... T .!'>O •. . • . .Q0 .13. .. . ... .. T .24 .... T .. .20 2.23 
Fairfield ............. 22 

1

.12 .28 . . .. . .43 .13 .06 .. ,.. .42 .89 .01 ., .49 2.03 .11 .37 . .. . .. ... . . ... . . .41 .. . . .23 .01 6.22 
Forest Oity .. , . . . . . .. . . .10 T 12 20 . . . . .. . .. . . .24 .. .05 .17 . . . .04 1.95 .. . . . . . . .40 .57 . .. . . . .. 22 4 01 
:Fredericksburg.... 05 . .. .09 . . .. · .. .. . . . . .. . .. . .32. .. . .. .22 . . .23 .27 .02.... . .. . . .. ... .16 •. • • .. 1.3412.76 
Ft. Mo.dlson .......... 41 T T .95 T . . . .36 .25 .09 ... .19 .60 .62 .. .. .. .42 2.97 .23. .. . .. .. ........ T . . . . .7:i 7.80 
Galva.......... .... 50 .45 .18 . . . . .. .07 T . .. . .55 .33 . . . . .611.65 .40 .. . . . . . . . . . . . . . . 28 . . . . .27 . . .20 5.42 
Glenwood.... . . .. . . T .10 T . 76 T T . . . . 15 . . . . . .. . . .. . T .16 T . .. .58 . . .57 .11 .50 . . . . . . . . . . .45 .57 . . .80 . . .12 4 89 
Grand Meadow..... . . .10 08 ... .03 .... . .. . ... .. . .54 ... . . . . .a. .. . .09 .78 .03 .. . . .. . .. l.12 .. .15 .. 1 00 4.77 
Greene... ... .. .. ... .74 .... 02 08 .03 .. .. . .. .. . ... 1 00 0.2 .... . .37 .60 .66 .04 ... . ... .. 2.00 .14 .... 5 76 
Greenfield......... T 03 T .71 lt! .04 .01 .40 . . .. . .. T T .07 ..... 59 .06 .01 .521.02 .. . ..... l 26 .72 T 08 .. 12 5.80 
Grinnell............ 1.10 .23 05 .02 .. . . .31 .. . .. . . . 1.10 T .50 .22 . . .. . . . .2.5 . . . .34 . .. . .24 4.32 
GrundyOenter.... j5 .23 .46 ..... UI ........... 76 .. .42 .26 .66 .46 T .03 ..... 78 .18 .... 20 ..... 775.56 
Guthrie Oenter..... . . . .03 .6~ .21 .O:! .29 . . . . . . . . . .!4 T T .24 .40 .22 .81 . . . . . . . . . .57 .51 . . .67 .IS 4.99 
Hampton ............ T .70 .09 13 ... .. T .02 .... .. 1.02 .20 .... .46 .68 .16 .. .... .. .. . .20 .44 .. .11 ... .04 4.2G 
Hawkeye.... . . . .. .12 .13 . . . .. T . . . . .. .... . . .. ... 56 .. .. .65... 1.38 .. . .. T . . . . .43... .20 .... 1.80 4.75 
Hedrick................. ... .17 .. St .15 ............ 32 .43 ........ 73 .90 .07 .37 ... .. .... .... . ....... 33 ·· · .514.26 
Hopeville . ...... .. .. . . .04 .4'~ .14 ... . .. T .34 . .. .. .. .22 .20 ..... 93 .33 851.65 .37. .. . .... .. .42 .4.5 .. ... .04 5 99 
Humboldt...... . .35 .11 .28 .. ... .... .. .. .73 ...... ..... 06 2.16 .72 ......... 30 21 ..... 11 .. .255.20 
Independence...... .20 .18 . . .. .. T .22 T .. .... 50 . . .... 2.10 .01 .. .01 T .72 .... .10 .... 10 ... T 4.18 
Indianola ........ :'. .25 .03 .49 .24 T . . . .... 18 T . . . . . :, .13 .04 T .79 .12 .15 .1 1 . . .. . ... . .. . T .86 T .28 . . T 4.14 
IowaOity............ .. . ... 29 .. .12 .08 .04 ......... 88 T ..... .46 1.90 .05 .05 ... 06 .... .45 ... 60 .324.87 
Towa Fa.Us.......... . . .21 T .18 T T .. T T . . . ..... . 65 .. . . 16 .. .74 .84 T . 07 . . .08 .29 .15 ... .03 8.40 
Keokuk .. ............ ·52 T .04 .46 .. . .2B .31 T .01 T , .72 .20 .20 .« 3.08 .02 ,.21 T , .... .23 .... .. T .. T 6.70 
l(eosauqua.... ... .45 .. .15 .06 ... .48 .11 T .. . T .41 .50 T .10 .612.07 .15 .40 .... .. . . . ... 10 ...... . 02 ..... 5.50 
Knoxville .......... T T . .. . .21 .31 T .24 .10... ... .12 T 1.62 .44 .61 .31 . ... . ... . . .. .43 .. .69 · · · .15 5.26 
Lamont ............. 10 .... as .14 .. .. . 18 .14. .... .01 .18 .28 .01 .531.381.68 .22 .26 ........ 27 .85 .01 T .0:16.18 
Lansing. . . .. .. .. ... .13 T . . .. . .. . . .. .. 87 . . . .. . ... .75 ..... 03 .45 T . . . .. .. . . .. .18 .52 T ... T 2.35 
Larchwood ......... T .09 T .ll .......... T .... . . . .. . ... T ...... 1.00 .60 ..... 4.5 .46 .. .18 ........ 1.36 .43 T .7! 5.36 
Larrabee ............ T .21 . .. . .81 0l T . . .. .49 ... . .. .23 .. .17 .79 . . T . . .. . . .. . .85 . .23 · .25 3 58 
Le Ola.ire....... .. .. 49 . .22 .01 .. .01 02 T ....... 60 .08 ....... 14 .55 .43 .07 .... 02 ........... 18 .. 1.01 ... 3.74 
Le l\1ars.. ... .. .. . . . .62 .3!i .2!l . .. T T ... . .. .23 .80 .40. .. .12 .35 ... . . .. . .. 15 .. . . .. .20 . .20 3.78 
Lenox....... .. .. ... .02 .49 .16 T .04. .13 T .. T .06 .24 .02 1.01 .09 .15 .22 .75 .. . . . . .. 64 .86 .. ... 02 . . .07 4.91 
Linn Grove (Mt V.) .26 -~ . . .12 .15 . . . . . . . .10 T T . ... . .25 07 .. . . .25 .49 .18 .01 .03 T ... . .90 . .. . 1.07 . . . .35 . . .. .03 4 57 
Logan ................ 16 .... 68 .13 . . . . .. 28. ... ... . .. ... . .56 ... . ... .09 1.15 .75 .19. .. . .. .. . .... 51 .40 ... .. . ... 4 90 
Maquoketa . . . . . . . . .04 .40 .21 . . . . . . . . .05 .10 . .. . .. . . 2ft .16 . . . . 1.18 . . . . .42 .03 . . . . .. . .07 . . .. .69 . . . ... 3.61 
Marshalltown...... . . .02 . . .52 .17 .02 . . .29 T . . . . . . . . . . .37 .01 T 'f .89 .23 1.10 T .20 . . . .35 .08 . .01 4.24 
rile.son City ....... T .20 40 . . . . .. .. . .. ... .. . . .. .60 .. . .. . .10 .85 2.50 T . . . . ... 1.00 T T .l!'i 5 86 
Millman........ . . .29 .02 . . . . .54 .35 . . . . .41 T . . .. .25 .03 . . .. T .68 T •.16 .21 . . . . . . . . . .49 . 79 T 1.31 . .. . .02 5 50 
Mooar ................ 46 ..... 06 .67.. . .. .30 i2 .10 ... . T .90 .50 .. .. .30 2.40 .36 .20 . . . .. . ... .20 .. . .. . . 6.84 
Mon ticello........ . .11 ... . .. .27 ... T T .. . .. .. . . . .. . . . .78 .14 .za .10 .. . . .. . . . . 1.05 .. .... . ... 3 47 
Mt. Ayr ............. . 02 . ... .47 .15 T .. . ... .48 02 . . . . ... .41 .16 .02 .30 .80 .32 2.85 .28 .. . . . . . T .48 .49 ... 02 .01 .09 7.26 
.Mt. Pleasant ........ 18 . . . . ... .50 .. . . .. .29 .10 ............... 1.17 .. . ... .451.40 .25. ... . . .. . . . . ....... 05 . . .38 .715.59 
Mt. Vernon......... 10 .25 .. .1.5 .40 .. .. ... 15 .. .. . ...... 33 .... . . ..53 .25 .25 ... .... .... 27 ....... 1 25 .... .50 ... 4 40 
New Hampton..... .22 ... 09 .oa . .. . . . . . . .. . ... ... . .69 . . . .... .27 .85 1.32 . ... .. .03 . . 28 .02 .10 .. .01 8.48 
Newton ..... . .. ... .... 12 .05 .. .57 .06 .. . . . .. . 28 T .04. .. .. .89 ... . .. .10 .68 .02 .27 .35.... . . . .87 .2-i .03 25 .22 4 01 
North McGregor .... 08 .06 .05 .07 . . .. . .. T . . .06 . . . . .. .. ... 50 ... . . .60 ... . 22 .25 .20 .02 .. ... . . . . . . .26 07 ... 2 44 
Northwood .. ._..... . . . . .25 . . . . ... .. ... .. . ... .. . .... .... .. . .08 . . .20 1.95 .07 . . . . . 1.30 .. .10 3.94 
Odebolt ... . ... :..... . . .St .41 .10 . . . . .. . .. ... . .. .74.. .. .... .07 .75 .72 .60 .02 .... .42 .16 . . . . .30.... .16 4 75 
Ofiden........ .. .. ... .16 .. 30 .15 T .. .. 22 T ......... 65 .. . .... T .09 .. .81 .45 ... 1.01 .56 .08 .14 ... :U 4.79 
0 in ................. . 05 .16 .50 .... 08 .48 .02 ........ .45 T .... . 68 .231.()0 12 .. . .... 14 ... .i .15 .. .64 · 4.73 
gmaha (Neb.)....... T .12 T .62 .03 T . . T .2l . . .. . .05 .69 T . .. . .06 . . . . .« .92 .64 . . . .. . . . . . . . . . 0 .85 T T .10 4.30 

sage .. . . .. .. . . . . . . .13 .11 24 T . . . . . . . . . . . . . . 52 . . . .. . 28 . 28 1. 05 . .. . . . . . 05 . .. . . . . . 8B . 05 04 . . . . . 04 3 6:1 
Osceola. .............. T T ..... 30 .15 .20 .... T .60 T T .... T T .27 .... 1.00 .71 .10 1.20 .19 .... .. . ... .. . ... .58 T T .. o 37 
Oskaloosa., ....... 12 .. . .. 03 .10 ... .25 .35 T .. .. .24 .05 .. .08 .74 .22 .ISO 20 .. .... . ... .... .... ... T 10 .123.10 
Ottumwa........... 30 ........ 23 .24 T . . .56 .40 .80 . . T .38 .45 ...... 1.25 2 80 .15 .45 ... ... ... . .. . ... . .40 .25 .15 7 80 
Ovid..... . ... .. . .... 28 .05 .21 .13 ... . . . . . . . . .88 83 ... .... .. ............. 1.27 .99 .17 .10 . .. . . . . .. . .80 .02 .. 14.20 
Pella................ ... ... .20 .09 , ... .... . .15 .28 ......... 16 ... . .. .. 1.10 .31 .41 .29 .... ... .. ... .. .75 ... .26 ... .. 4.03 
Plover..... . ........ .10 .80 .40 . . . . . . .. . . .. .. . . .. . .98. .. . ... . .18 . . . .. .68 1.46 . . . . . . . .. .04 .38 . .. . .08 .30 4 80 
trtm~ba.r ............ 10 .30 .57 . . .. . .. . .... . . . ... . ... .17 1.30 .. .50 .. . 1.00 .. . . . . 10 ..... 2.5 .20 4.4.5 

ed ak.......... ... .04 T 70 .26 T .. .. .. 04 .. .. .02 .02 .05 .04 T .03 T .26 .70 ... . .......... 70 .71 .. .22 · .. 3.79 
Rldiway.... . . . .... .14 .27 .08 24.... . . .. . . . . .02 . .. . . .. . .. . .58.. . . .. .a" . .. 1.oa .04 . . . . . .. . .. . . .53. .. . .03 .02 a 39 
fock Rapids....... . . .01 'F .44 . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .04 .. .. . 1.25 .24 L OO . . . . .. . .. .05 . .. • 1 90 .47 .43 . . .22 .... 6 00 
Roe well Oity..... .36 .22 .. . . ... . . . ... ... . ... . . . 96 .. . . . .04 .07 . .. 1.54 .50 .. ... . .. .. .60 .2.5... .37 .... 39 !;.26 
S uthven. . . .. .. .. ... . . . 30 .10 .50 . . .. . .. . . .. . . .. . .20 . . . . .. . .20 . . . . .30 l.50 ....... 1.00 . . . .. 34 . . . . • • .20 •· 79 

8
ac Uity.......... ... .75 .60 .25 .25. .. . . .. . . . . .. .. . . .75 ........ 50 . .. . . .. . . . . .50 .25... .50.. .38 4.60 

Sibley.... .. ......... 38 ·15 .19 .20 .. . . T .01 . . .. . . . . . . . . .16 .. . . .48 .82 .25 .88 .0-4 • .. . .15 .... 1 30 . . . . .51 . . . .40 5 43 
s!dney........... ... T T .24 .80 .08 . T .02 . . . .. .05 .22 ... . .35 .11 .08 .92 .08 .. . . .. . .... . . . 76 .08 .02 .16 .02 3.92 

1gonrney........... . . . .. . .. . .60 . . . . . . T .06 .. ~ . . . .26 .09 .. . . . . . . .40 . 12 .20 .22 . . . . .. .. . . .ao . . . . • · • • .40 2 64 
Siou x Oity ........... T .22 T .47 .10. . .. .01 .. .. . .. 

1

, T .61 . . . ... .25 .24 .121 81 .76 .... .. T . . . . .80. .. . .11 .19 4.64 
Spence1· ................. 25 .... 31 .22 ... . . T .. .. .. .... .. . ........ 3\J .54. ..... 661.76 ....... 30 .01 .02 .34 .03 ..... 17609 
~pirit Lake . . . . ..... T .10 . . . .. T .. . .. . .. .... T . . .. .. . . . 68 .55 .. .80 .98 . .. . .. . . ..... T .27 T .05 ... .36 8.20 

tua.rt.. .. ........ .. .... ... . 1.10 .38 . .. .01 ... .. ... . .. . .. 25 ....... 02 ....... 1.00 .70 .40 ......... .. 1.05 .............. 5.08 
Ta.ra. .. .. . . .. .. . .. . . . .80 .40 .20 . . . . . . • . . 1.00 . .. . . .. . .. . . . 1.00 1.80 . . . . . . .. .. . . . .. . .40 ................ 5.11 
Toledo ...... . ............ 04 ... .78 .... ... . .. .15 ·· · :::: \ · .51 .... t.00 .08 .43 .34 .... .. .... ... ... 25 ....... 3.50 
Tburma.n ............ T .10 .08 . 70 .20 T . . . . T . .. T .. . . .as .15 T .95 .02 .10 .08 .45 .... . .. . . . .. .. .62 .88 .04 T, .02 .18 5 08 
Villisca. ............. T .02 T 53 .18 ......... 10 . ... ... I .01 .13 ..... 03 .03 .10 T 1.19 ........... . .... 901 06 'l' T ... .29 ~.51 
Vinton.............. . .. . . . . . . .. .4:0 . . . . . . . .. .15 .10 T . . . . .. , .60 . . . .82 .17 .07 .12 .52 .. . .. .. . . .. .. . . . . .17 .. • .. • ..... 3.02 
;ashington ...... ... 16 .. . . 12 . .. .. .19 .12. . . . .. . .. .27 .45 ... .. .471.47 .66 .26. ... ... . ... ... . .. .03 .37 .13 ....... 4.~2 
Washta ..... .. ...... T .33 .... 57 .17 T . T .06 T ............ 2ll ........ 50 .. . . 1.25 .25 ................... ,70 ..... 02 ..... 16 4.~ 

aterloo... . ........ T .04: . . .. - .13 .oa . .. . . . . . .. .. T T .08 . .. .. . ,62 .. .. . .. . .94 .69 .61 .43 . .. . .09 .. .. .. . . .1~ . . .. .13 • •· • .30 4.:?~ 
Waverly............ .05 .1( .. . . . . .03 . . .. . . .08 ... . .. .. . . 65 .06 . ... .45 .... 1.80 .29 1 42 .oa . . . . . . .. . . . . . . .26 .. . . .16 . • • .26 6.1" 
;ebster Oity ....... T .55 ..... 80 T T .... . ... T .. ·[ ·· , .65 ........ T .... .75 .65 .... T ..... ,5 .80 .35 .... T 4.o;.. 
West Bend ............... 22 T .14 .20 T ... T . T ..... I 4}8 ..... 21 . . .02 .. 2.22 T ... T ..... 73 .06 T .08 ..... 344.80 
West Bra nch ........ 14 T .... T .i7 ............ T T T .... ,. .. .,t'I .06 .... ... .« .061.'lJ'/ .07 ... . .. . ....... 42 ..... 10 ........ 8.35 

bitten............. . . .20 .20 .08 .12 .10 . ... ... . ..... 

1 

)IOI .... T (0 .. 1.00 .90 T ..... 10 .. .. .. .RO .. 30 .... T ' -'
0 

;flton Junction . . . T ... [··· T .32 ........... . 07 .10 .12 .... ···VJ 1' 
1
,... .55 T 1 20 ... , 'I' T ,

1 
.. u5 • ••• -31 I 1, 

n terset ........... 05 .ot ... . 18 .72 .01 .06 ..... ,8 '. ... . ... • , ,' ,',11 .. , .48 .06 .02, .ul . , ... 1 ... ,1.,;, )' 
- - * ,__---., -- ~--- -- --- --- - -- -- . --
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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, -
J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. 
Secretary-P. L. FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J. P. MANATREY, . 

J. W. WADSWORTH, 
G. S. JOHNSON, 
GEO. W. FRANKLIN, 
L. H. PICKARD, 

Bloomfield, Davis Co. 
- Fairfield, J e:fferson Co. 

• Algona, Kossuth Co. 
- Maquoketa, Jackson Co. 

EXECUTIVE COMMITTEE. Atlantic, Cass Co. 

W. F. HARRIMAN. R. J. JOHNSTON. P. L. FOWLER. C. E. CAMERON, 
· Harlan, Shelby Co. 

Al ta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 
Adair ................................ F. L. Morrison. 
Afton ........................... Hon. N. W. Rowell. 
Albia. ...................................... R. Moore. 
Algona ............................ 0. D. Pettibone. 
Alta .................................. D. E. Hadden . 
Alta (Near) ........................... W. J. Minard. 
Amana ............................ Oonrad Schadt. 
Ames .............................. Exp. Station. 
A.mes (6 miles s. e.) ................... Isaac Young. 
Atlantic ............................... J . W. Love. 
Audubon ............................ F. P. Hooker. 
Belknap ............................ A. W. Rankin. 
Belle Plaine ....................... S. P. Vandlke. 
Bona.pa.rte ................... ...... Bon. B. R. Vale. 
Britt................... .. ......... G. P. Hardwick. 
Burlington .................. Prof. H. H . Severn. 
Carroll.. . . . . . . . . . . . . . . . . ........... .. Moses Simon. 
Cedar Falls................. . ... Prof. A. 0. Page. 
Cedar Rapids ......... Electric Light & Power Oo . 
Centerville..................... Geo. Goodlander. 
Obariton ....................... Bon. S. H. Mallory. 
Oba.rles Oity ..................... ..... Ida Scholtz. 
Cherokee ......................... Hon. L. W. Beal. 
Clarinda ......................... A. S. Van Sandt. 
Clear Lake ........................... A . S. Hawley. 
Olin ton ............................ Luke Roberts . 
College Springs . ...................... A. M. Finley . 
Corning ............ .............. .John W. Bixby . 
Oouncll Bl ufl's .......................... J. B. Rishel. 
Oresoo ........................... Gregory Marsha.II. 
Davenport ......................... *J. M. Sherrier. 
Dela.ware..... .. ...................... Wm. Ball. 
Decorah. . . . . . . ................. F. B. Baker 
Denison............ . .. ......... Wm. A. McHenry. 
Des Moines ............... •Geo. M. Obamiel, M. D. 
De Soto ................................ R. D. Minard. 
Dows ........... ....................... R. E. Fuller. 
Dubuque ........................... *E. H . Bowle. 
Eagle Grove ................ ...... Smallpage Bros. 
Eldon.. ....... .. .. .. .. .. .. .. .. .. .. . T. Madden. 
Eldora ..................... Prof. 0. F. Woodward. 
Elkader ......................... .. Obas. Reinecke. 
Estherville. . . . . . .......... .... . .... M. L. Archer. 
Exira...... . .. . .. .. . .. ........... G. W. Guernsey. 
Fairfl.eld ......................... Charles J. Fulton. 
Favette .............................. R .Z. Latimer. 
Ft. Madison ................. Miss L. A. MoOready. 
Fonda. .............................. Obas F. Linn an. 
Forest Oity ............................ J . A. Peters. 
Fredericksburg ...................... 0. E. Wright. 
Galva ........................... . ...... J a.y Orow l ey. 
Garden Grove .......................... M. Wemple. 
Gladbrook ........................ . Geo. F. Parker. 
Glenwood .......................... J.P. Jackson. 
Grand Meadow (Postville P. O.) .. F. L. W1l11ams. 
Greene ................................... J. L OoJe. 
Greenfl.eid ............................. J. G. Culver. 
Grinnell ............................ Prof. S. J. Buck. 
Grundy Oenter ...................... Geo. F. EllJs. 
Guthrie Oenter... . ............. . Oscar Kllngman. 
Hampton ............................ E. 0. Grenelle . 

Indianola ........................ Prof. J. L. Tilton 
Iowa City ...................... Prof. A. A. Veblen. 
Iowa Fans ......................... . J. B. Parmelee. 
Keokuk ............ .. .... .. . •Fred. Z. Gosewisch 
Keosauqua ................. Prof. J. H . Landes 
Knoxville..... .. .. .. . .Oase:l and Reaver 
Lamoni ........................... T. J. Fitzpatrick. 
Le Olatre... . ...................... River Observer. 
Lansing ........ ...... ............ G. H. Markley. 
La.rob wood .......................... R. F. Walker . 
Larraoee .. . .......................... H, B. Strever. 
Lenox .. ........ ...... .... ............ J L. Burley. 
Le Mars .............................. Dr. T. E. Oole. 
Linn Grove(Mt. Vernon P. 0.) Rev.J.W.Hubbard. 
Logan.. .. .. . . . . .. .. . . . ........... Mrs. M B. Stern. 
Malvern ............... . ......... .... . R. F. Norton . 
Maquoketa .................... Dr. A. B. Bowen . 
Mason 01ty ..... ........ .. ............. B. F. Gibbs. 
Marshalltown .......................... 0. I'd Cook. 
Millman ............................... W. H. Shaul. 
Monticello ......................... . A. Matthlessen. 
Mooar . .. .. .. .. .. . . .. . . ........ . F. G. Thomas. 
Mount Vernon............... .. ... Prof. A. Collin. 
Mt. Ayr .............................. .. A. F. Bea.rd. 
Mt. Pleasant ..................... Dr. Max E. Witte. 
Neola ........................... J . H . Garland, Jr. 
New Hampton ....................... R.H. Gurley. 
Newton ............................... .. A . Lufkin . 
Northwood ..................... .. A.. L. Thompson. 
Odebolt .................................. E. Starner. 
Ogden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E . Sayre 
Olin .............. ...... ....... Hon. Nathan Potter. 
Omaha. Neb ........................ .. *L. A. Welch. 
Osceola. . . . . . . . ....................... A. W. Lewis. 
Ovid ................................... H . O. Miller. 
Osage .. ............................. G. D. Pattlnglll. 
Oskaloosa ............................... . Jos. Boyd. 
Ottumwa ............ .. .......... Dr. J. F. Herrick. 
Pella .................................. . T. W. Oox. 
Pioneer ........... .... ....... ....... A. W. Hawley. 
Plover ................................. J. S. Smith. 
Portsmouth .... .. .............. J. W. Dahlheimer. 
Primghar . . . . . . . . . . . . . . . . . . . . ...... P. R. B11.1ley. 
Red Oak .............................. Geo. W. Holt. 
Reinbeck ..................... Dr. L.B. Hathaway. 
H.ldgeway.. ........... ..... . . . . . . . . . Arthur Betts. 
Rook Rapids ....................... W. 0. Wyokolf . 
Rockwell Oltv ...................... 0. M. Randall. 
Ruthven ............................... Ora Taylor 
Sibley ............................ H. G. Doolittle. 
Sidney ........................ G V. Swearingen. 
Sigourney ........ .. ......... Mrs . R. F. Ashbaugh . 
Sioux Oity.. . . .. . . ................ •u. G. Purssell. 
Sao Oity ............................. Dr. O. Brown. 
Spencer ................................ S. Gillespie. 
Spirit Lake .. . .. .. . .. ........ W. O. Drummond. 
Stuart ............................... H. M. Bartlett. 
Tara ............................. W. E. Humphry. 
Thurman ............................... O. R. Paul. 
Toledo.. . . . . . . . . . . . . . . . . . . . . . ........ Obas. Mason 
Vinoon .. ............ . ................ T. F. MoOune 
Vllllsoa ....................... . .. J. F. McCartney. 
Wapello .......................... Geo. W Schofield. 
~ashington ......................... Wm. A . Oook. 

ashta ................................ H . L. Felter. 
Waterloo ..... . ....................... M. L. Newton 
Waverly .............................. H. S. Hoover. 
Waukee ............................. .. N. O. Wragg. 
Webster City ......................... Louis Frank. 
Whitten ..................... Dr. Frank P. Butler. 
Wilt-on Junction .................. ..... J. M. Rider . 

WEATHER-CROP OBSERVERS. 

&porUno for the Weekl11 Bul.lettn. 

Agency ............................. J. H. Van Zant. 
Albia . . . . . . . . . . . . . . . . . . . . . . . . ....... Wm. Mercer. 
Al)(lrton ............................... James Piper. 
Alta........... ... .............. ..Jonas Cushman. 
Ames .. .................................. S. B. Mills. 
Attica ......................... G. W. Mendenhall. 
Atwood . ......................... .. .. . J. H. Tanner. 
Battle Oreek ............................ A. Preston. 
Boone .................................. L. O. Morria. 
Oen terville.. .. . .. .. . . . . . .. . . .. .... Henry Galley· 
Charles Olty ......................... W. B. Towner· 
Charlton .............................. o. 0. Burr. 
Clarksville................... . .... F. M. &ussell 
Correctionville ............. Hon. W. B. Chapman. 
Corning ............................ Jerome Smith. 
Corwith ................................. Ww. Oxley. 
Olermont ......................... Obas. Larrabee. 
Oounoil Bluffs ........................... L. Prouty. 
Creston . ............................. M. V. Ashby. 
Dan ville ..................... Sherman Matthews. 
Emerson ............................ 1.J. B. Nims. 
Ely ........................ Hon. A. J . Fuhrmeister. 
Fulton ... ........................... Oarl 8. Frank. 
Fontanelle ........ .......... Bon. L. M. Kilburn. 
Ford ................................. J. O. Richards 
Fort Dodge ......................... R. W. Blaine. 
Geneva ...................... Wm. H. 'J;'}Jom.J)son. 
Grinnell. .............................. A. 0. Price. 
Guthrie Center ..................... W.W. Balley. 
Hesper ...................... ..... G. E. Dillingham. 
Humeston ...................... Hon. S. H. Moore. 
Independence ........................ O.L. Thomas. 
Jefferson .......................... S. M. Taylor. 
Larrabee .......................... H. H. Oarna.han. 
Laurens ........................ Hon. M. E . De Wolf. 
LaMars . ........ . ....... Hon· Henry Sohrooten. 
Lockridge ................ ....... John F .. Farme.n. 
Marshalltown ................ Hon. S. B. Packard. 
Mason City ....................... Wm. Nettleton. 
Mapleton .............................. .... A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........................ Hon. E. 0. Holland. 
Mount Vernon ........ ............. Robert Smith. 
Nevada .................. ............ Geo. 0. White. 
Osage...... . . . . . . ...................... E. W. Stacy. 
Orange Olty ...................... H.J. VandeWaa. 
Paton.... . . . . . . . . . . . . . . . . ............. A. B. Oondit. 
Pittsburg.. . . . . . . . . . . . .. .... ....... G. 0. Duffield. 
Rockford (Oerro Gordo). . . . . . . . . Hon. J. W. Bird. 
Rook Raptt!e.. .. .. .............. D. E. F. Merrlll. 
Rockwel Oity ........................ J. G. Palmer. 
Rossville ...... ... ...................... T. B. Wiley. 
Rowley ........ ... ....................... L. Maxson. 
Sagevll!e ................. ... .. .. Hon. F. N. Knoll. 
Seymour........ .. .. . . ................. L. B. Sager. 
Shenandoah............ . . . . .. Reuben Mullison. 
Spirit Lake ............................. ... L. Stowe. 
State Oenter ...................... E . .P. Thompson. 
Sumner................ . . ........... J oho Dawson. 
Tama ............................. ..... W. G. Ma.Un. 

Hedrick .............................. J. T. Brooks. 
Hawkeye ......................... Miss I. Whorley. 
Hopevllle ............................ M. T. Ashley. 

Winterset ........................ W. W. McKnight 
West Bend. . . . . . . . . . . . . . . . . . . . . Phil. Dorweiler 
West Union ......................... .. J. w. Bopp. 

Unity .. ....... . ..................... Edw. Hummer. 
Van Horne .......................... Spencer Smith. 
Willow Creek .................. W. S. Nicholson. 

t<umboldt .............................. H. S. Wells. 
Independence ............. ... ....... E. F. Wultke. 

West Branch .................... .... A. A. Madson. 

•u. S. Weather Bureau. 

Winterset .... . .................. .. H . A. Kinsman. 
Wall Lake ........................... T. E. Wilcox. 
WUton ............................. ... Thoe. Boot. 
Wiota ...... .... ...................... . r. S. Coomes. 
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IOWA CROP REPORT, JULY 1, 1898. 

The reports of county and township correspondents of the 
low A WEA. THER AND CROP SERVICE made a flattering showing 
of the condition of the crops, on July 1, 1898, as will be seen by 
the following summary of averages for t½.e state: Winter 
wheat, 97 per cent; spring wheat, 99; corn, 102; oats, 98; rye, 
g7; barley, 100; millet, 98; :flax, 98; broom corn, 93; potatoes, 
102; sweet potatoes, 97; sorghum, 99; meadows, 108; pastures, 
105; apples, 79; pears, 71; plums, 70; peaches, 88; grapes, 99 

On the 1st of July, 18971 the same correspondents reported 
the average condition of the staple crops at much lower figures, 
as follows: Winter wheat, 61 per cent; spring wheat, 88; corn, 
'/6; oats, 83; barley, 93; rye, 87; flax, 88; millet, 100; broom 
corn, 82; potatoes, 92; sweet potatoes, 92; sorghum, 85; apples, 
84; plums, 72; grapes, 80; timothy and clover, 89. 

A COMPARATIVE EXHIBIT. 

AVERAGE CONDITION OF IOWA CROPS ON JULY 1ST FOR FOUR 
SEASONS. 

OROPB. 1898. 1897, 1896. 1895. 

Wlnter wheat ...... . . . . . . . . . . . . ...................... 97 61 91 83 
Spring wheat ......................................... 99 PS 87 96 
Corn . .. . . . . . . . . . . . ........ • .. . ...... • . • • • • • • • • • • • •J. • • • 102 76 92 101 
Oats . ............................... .................... 98 83 91 102 
Rye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 87 93 82 
Barley . . . . . . . . . . . . . ...... • • • • • • • • • • • • • • • • · · · · · · · · · · · · · 100 93 97 96 
1t1Ulet ................................................. 98 100 95 93 
li1Jax .................................................... 98 88 94 96 
Broom corn ..................... . ..................... 93 82 91 96 
Potatoes .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• ♦ •• ♦ •• 102 92 100 103 
Sweet potatoes ........................................ 97 92 95 93 
Sorghum..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 85 92 96 
Apples ......•.............. . ........... ............... 79 84 83 62 
Grapes ................................. ............. 99 80 92 42 

CLIMATE AND CROP REVIEW. 

The month of June was characterized by more than usual 
warmth and moisture, and all the weather conditions were 
favorable for the production of an enormous mass of vegeta
tion. In fact it may be stated that the output of vegetable life 
in a.ll its varied forms at the close of this month has seldom 
been equaled, and certainly was never exceeded in this state 
since its settlement by civilized people. In all sections the 
grasses and small grain crops have made so heavy a growth as 

' to cause apprehension of damage by lodging and rust. 
The :first and second weeks were unusually warm and exces

sively wet in nearly all parts of the state, and in all districts 
the soil was too wet for field work for a number of days in 
succession. Under these conditions as to warmth and mois
ture the weeds as well as crops responded to the quickening 
influence, and more than the usual amount of trouble wa.s 
experienced in the cultivation of corn. 

In the latter half of the month the showers were less fre
quent, and under normal conditions as to sunshine and mois
ture good progress has been ma.de in subduing the weeds, and 
at the close of the month the corn crop was generally clean. 
The stand was quite uniform, indicating an extra quality of 
seed as well as a good condition of soil. 

At the close of the month the general condition of the corn 
crop was rated by crop reporters as somewhat above the aver
age The work of cultivation was practically completed 
except within limited areas where planting and plowing had 
been retarded by excessive rains. 

In the last week of the month the work of harvesting 
winter wheat, rye and clover was in progress, and some :fields 
of early sown barley were ready to be cut. 

The drier and cooler weather that prevailed during the last 
week was favorable for spring wheat and oats, and making 
due allowance for all damage by lodging and rust these crops 
gave promise of a full average yield. ') n t Ii'-' .•· ho l,, it " ,.._... ,.. 

most propitious month for the farmer. 

A COMPLIMENTARY NOTE. 

The following letter from Prof. Lorin Blodget, of Philadel
phia, the eminent and well-known author of '' Climatology of 
the United States," is copied as a matter of interest to the peo
ple of this state, as well as a source of gratification to the offi
cials of the Iowa service: 

PHILADELPHIA, June 23, 1898. 
Hon. J'. R. Sage: 

DEAR SIR-I write to thank you with special emphasis for 
your valuable report on the climate and crop service of Iowa 
for 1897. It is a complete census of the state as to all that 
relates to the products of agriculture, and I have been able to 
make the most practical a 1d direct uses of your results. I 
wish very much the state weather bureaus generally would 
give like practical statements. This would add greatly to their 
value, and relieve the weather service generally of much of 
the criticism now directed against it for confining its work to 
noting- mere changes of the weather. 

I believe you have a state appropriation-I hope an ample 
one. I can assure your state authorities that no better service 
can be done your state, and, indeed, the whole country, than 
in the preparation and wide distribution of such reports of its 
products, their grand totals and values. 

Very respectfully, LORIN BLODGET. 

CONVENTION OF WEATHER BUREAU OFFICIALS. 

Announcement has been made, by authority of the chief of 
the Weather Bureau, that a convention of Weather Bureau 
officials will be held at Omaha, Neb, on Thursday and Friday, 
October 20 and 21, 1898. The sessions of the convention will 
be held in the rooms of the Commercial club, in the Board of 
Trade building, which have been kindly tendered for that pur
pose. Special rates ha.Te been conceded at hotels. 

I 

l 
I 
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Replies to the circular letter announcing the convention 
indicate that there will be seventy-five or more of the promi
nent officials of the bureau in attenda.11ce, which assures a large, 
enthusiastic and successful meeting. The chief of the 
Weather Bureau will be there, and there is a probability that 
the honorable Secretary of Agricul t~re will favor the convention 
by his presence. 

All voluntary observers of the weather service in this and 
other states will be accorded seats as honorary members, and 
we hope to see Iowa fully represented at that meeting. 

NOTE AND COMl\'t:ENT. 

After a service of over two years in the Des Moines Weather 
Bureau office, as first assistant observer, Mr. Walcott L. Day 
has been transferred to the east at his own request, on account 
of family interests, and is now in charge at Block Island, R. I., 
a station of much commercial importance. Mr. Day is one of 
the most faithfnl and efficient officials in the corps uf Weather 
Bureau observers, and his removal was a matter of sincere 
regret to all connected with this office We hope be will at 
some future time again turn his steps toward the setting sun. 
He is especially well quallified for work in the climate and 
crop division of the service. 

* * * 
The war has affected the climate and crop service, as well 

as other branches of public business. Three of the voluntary 
observers in Iowa are now serving as volunteers in the armies 
of their country, viz : H. C Andresen, of Charles City; F W. 
Stokes, of Larchwood; and Jay M. Crowley, of Galva We sin. 
cerely hope they will return to their homes in due time, as 
sound in bodily vigor as when they departed to defend the 
national honor. Miss Ida Schott is serving as observer at 
Charles ('tty, and R. F. Walker at Larchwood. 

*** 
The Anamosa Journal, June 9th, said: "A flock of wild 

pigeons were observed the other day flying westward. This is 
the second bunch seen this year. We read recently that the 
wild pigeon is extinct " 

* * * 
Hon. John Cownie, in a recent agricultural address, said: 

'' All education is not derived from books, valuable as they are 
as aids; and practical experience that has won success is just 
as valuable an education as that secured in a college or uni
versity. To become a successful farmer requires natural abil
ity of a high order, supplemented with wide knowledge and 
painstaking •application; for agriculture to-day is no longer a 
haphazard occupation, opening wide her doors to those who 
could not succeed or have failed in other occupations; but 
requires a high order of intellect, and that of a kind not to be 
had without money and without price, but usually the knowl
edgA acquired is dearly bought and duly paid for, by many 
severe losses, hard to be borne at the time, but proving in the 
end a most valuable education when properly applied and the 
lesson duly heeded in the future." 

Ra.dishes, lettuce, cabbage, cauliflower, asparagus, and 
onions have been at their best for table use during the recent 
moist period. And the wet weather has been also favorable 
for small fruits, of which there has Leen a great abundance 
this season. All forms of Tegetation have grown vigorously. 

*** 
Terrific thunderstorms, accompanied by hail and heavy rain

fall, ca.used great destruction of crops and other property in 
,he northwest and north districts of Hungary during the latter 

part of June.. The estimated loss is about 88,000,ooo. The dis• 
turbance extended into portions of Austria., and numerou1 live, 
were lost in bot.b sections of the empire. 

* * * 
Vermont pays its volunteer soldiers $7 per month in addition 

to the stipend paid by the government. The hills of that state 
are steep and its soil is sterile, but as of old it produces a stal
wart form of patriotism. 

* * * 
The Fruitman estimates the Iowa strawberry crop for the 

season to be 50,000 bushels, or 1,600,000 boxes. A moderate 
estimate of its market value would be about $5,000,000. 

* * * 
The Iowa exhibit in the agricultural building at the Trans-

Mississippi exposition easily excels all others that were installed 
in June. The artistic display of cereals and grasses is exceed
ingly beautiful. 

The Iowa fruit exhibit at the Trans Mississippi exposition, 
under the general management of A F. Collman, is highly 
creditable to the state, and will be enhanced greatly later in 
the season. 

* * * There will be a geat quantity of ''roughness'' for stock this 
season, but wise and thrifty farmers will cut their corn and 
utilize the fodder just as carefully as in yea.rs of shortage. 
The fodder of the maize plant is among the best products of 
the farm for cattle and Rheep, and there is no reason why it 
should be cast out or burned as refuse or garbage. If the 
farmer has a surplus of forage stuffs he should sell the hay and 
feed his corn fodder. 

* * * The exportation of corn for the pa.st fiscal year will exceed 
200,000,000 bushels. This is a stupendous figure in view of the 
fact that in the previous years in our history there have been 
but three years wherein the exports of that cereal exceeded 
100,000,000 bushels. 

* * * A rainfall of 31. 76 inches in twenty-four hours is reported to 
have occurred last December at Nedunkeni, in the northern 
province of Ceylon, where the total fall for 1897 was 121.85 
inches, although the average yearly rain is but 64. 70. Other 
great rainfalls on record a.re 31.17 inches in twenty-two hours 
at Joyeuse, France; 30 inches in twenty-six hours at Genoa; 33 
inches in twenty,six hours at Gibraltar; 24 inches in one night 
near Bombay; and 30 inches on each of five successive days on 
the Kha.sis. hills, India. The greatest annual fall is 600 inches 
the record of the Kha.sis. hills.-Ex. 

* * * A local magnetic pole-a point where a dipping needle 
stands vertical-is reported by Professor Llist to exist at 
K otchetovka, in the Russian province of Kursk. It is necessary 
to move twenty yards from this spot to change the direction of 
the needle one degree. At the point of this interesting anomaly, 
the ordinary compass needle swings freely, stopping indiffer
ently in any direction.-Ex. 

* * * 
So-called wireless telegraphy, it is pointed out, cannot 

become practicable for long distances until the energy now 
scattered profusely in all directions can be concentrated in one 
narrow path. Eventually, though probably not at once, it may 
become possible to focus the electro-magnetic waves, like the 
rays of a searohlight, upon a. point a great distance away. 
Under present conditions, it is calculated that at a distance of 
one mile the fraction of the total energy received on one square 
foot ia less than 1-350,000,000 of the total energy radiated.-Ex. 

• 
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A photograph of a landscape by the light of the a.urora 
borealis, with an exposure of only two minutes, is a unique 
achievement reported from Scotland.- Ex. 

* * * 
Vesuvius presented a rare sight recently, real flames issuing 

from the summit. Part of th, south wall of the crater fell in, 
blocking up the vents from which the gases had escaped. A 
few days later, on April 15th, this mass having become red hot, a 
s purt of flame 200 feet high was sent out, accompanied by a 
tremendous roar. The column of fire was yellow, with flashes 
of red , violet and intense blue. Professor Matteucci, who saw 
it, says that it was the only jet of incandescent gas ever 
observed on Vesuvius, the light which people usually mistake 
for flames being merely the reflection of the lava below on the 
smoke that rises from the crater.- E x. 

* * * 
Payer, leader of the Austrian expedition to the north pole 

in 1874, has left remarkable observations about cold It was 
impossible to smoke because his pipe became cov~red with ice. 
Every metallic object caused a severe burn at the slightest 
contact. The dryness of the air produced abuncant perspira
tion. Although suffering from thirst he might as well have 
poured molten lead in his mouth as to have touched the frozen 
snow. The marching men were enveloped in thick clouds from 
the perspiration which escaped through their furs. It then 
froze in smail crystals, which fell rattling to the ground. 
Sound could be heard at great distances "Meat was split like 
wood and mercury could have been used for bullets. " Intense 
cold paralyzed the mental faculties-movement, speech, taste 
and smell. Contact with a solid body could not be endured in 
a temperature where the cold of the atmosphere caused no 
great inconvenience, because the latter is a bad conductor of 
heat. Metal, being a good conductor, dra.vs off the heat rap
•dly, and tends to bring the flesh to its own tempera.ture.-Ex . 

HOT WAVES. 

lExtract from an a.rticle in The National Geogra phical Mag:i.zine, tor 
March, 1897, by Prof Willis L Moore, Ohiet of the Weather Bureau ] 

"From July 28 to August 10, inclusive, 1896, there was a 
remarkable hot wave in the United States, extending from the 
Rocky mountains to the Atlantic ocean. The mortality from 
this ca.use a.mounted to many thousands. The hottest region 
was in the middle Mississippi and Ohio valleys and the Lake 
region, where the temperature averaged from 6° to 9° above the 
normal for each one of the fourteen days. During this same 
period, strange as it may seem, the temperature over the vast 
Rocky mountain plateau was markedly below the normal, and 
the cold was not due to altitude, for often we find these condi
tions geographically reversed. 

"For some unexplained reason there ca.me, in summer, 
periods of almost absolute stagnation in the drift of the highs 
and lows. At such times if a high rest over the southeastern 
part of the country and a low over the northern Rocky moun
tain region, there will result what is popularly known as a 
warm wave, for the air, on account of its slightly greater 
specific gravity, will slowly and steadily flow from the south
east, where the pressure is greater, toward the northwest, 
where the pressure is less, and receiving constant accretions of 
heat from the hot, radiating surface of the earth, without any 
whirls or eddies to mix the upper and lower strata, will finally 
attain a temperature almost unbearable to animal life. This 
superheated condition of the lower stratum in which we live 
continues until the low-pressure area in the northwest beg ins 
to actively gyrate as an eddy and move eastward, mixing in 
its course strata of unequal temperatures and precipitating the 
cool and welcome thunder-shower. 

"It is a pertinent inquiry whether such adjacent areas of 
abnormal heat and abnormal cold can possibly be due to cosmic 
influences. The only cosmic inauences that meteorology is 
sure of are the radiation of beat from the sun to the earth and 
the reception, by space, of the heat that is radiated back by 
the earth and at,mosphere. In the long run, these two balance 
each other. It is inconceivable that solar insolation, passing 
outward from the sun alon g true radial lines, could fall so 
unequally upon the United States as to cause excessive heat on 
one side and extreme cold on the other. It follows from the 
preceding that we must be slow to ascribe any of the local 
peculiarities that are observed in terrestrial weather to cosmic 
influences. Weather variations, irregular, annual and diurnal, 
all probably have their causes at the earth's surface or in the 
earth's atmosphere, and depend w holly on the mechanics of 
the latter. The problem, however, is so complex that it would 
be hazardous to undertake to explain the great difference in 
temperature during this period of July and August , 1896 

"Think of the atmosphere as a mass of air about fifty miles 
deep, whose upper surface maintains nearly the same config
uration and temperature and is almos t entirely without motion 
relative to the earth 's surface The solar radiation and the 
terrestrial radiation penetrate this upper region without appre
ciable absorption, and the ascending and descending currents 
of air rarely or never disturb this region, but cease b efore they 
reach it. Our weather and climate d&pend on the changes 
going on in the middle and lower atmospheres, and among 
these changes that whiah affects our surface temperature most 
is the motion of the atmosphere. The great contrast in tem
perature between two regions lying close together is, therefore, 
probably not due to any special cosmic influence, but to the 
flow of air a s determined by the distribution of air pressure 
day by day. 

WIND- BAROMEMER TABLE. 

-
B Y PBOF, E. B. GA.BRIOTT, IN UNITED STA.TES WEA.T.HER REVIEW. 

The following table presents, in form for ready reference, 
atmospheric signs ,vhich have been found to presage certain 
weather changes and conditions over the Middle and Upper 
Mississippi and Lower Missouri valleys, the great lakes, the 
Ohio valley, and the Middle Atlantic and New England s tates: 

BAROMETER ( REDUOKD TO SEA WIND DI· OBARAOTER OJ' WEATHER 
Lt-.VEL) REOT10N. INDIOAT .l!ID, 

30.00 to 30.20, and steady. Wes t erly. 

30.00 to 30.20, and rising rapidly . .. . . Westerly . 

30 00 to 30 20, and talliti g rapidly.. . . S. to E . 

30.20 or above, and falling r a pidly . S. to E ... . 

30.20 or above, and falling rapidly . W. to N .. . 

30 20, or above, and steady Variable .. 
30.00, or below, and falling slowly . . S. to E ... 

30.00, or below, and f alling rapidly . SE to NE 

30.00, or below, au d r is in g . . . . . .. .. . . S. to W .. . 

29.80, or below, and f t\lling rapidly. SE. t o NE 

29.80 or below, and falling rapidly . E. t o N ... 

Fair, with slig ht changes 
in teml)erature, tor one 
to two days. 

Fair, follow"'d within two 
days by warmer and r"in. 

Warmer, and rain within 
24 hours. 

Wa.rmi>r , a nd rain witbtn 
36 hours 

Oold a.ndclear, quickly fol
lowed by warmer and 
rain. 

No early ch an ge. 
Ra.in within 18 hours tha t 

will continue a d ay or 
two. 

Rain, with high wind, fol
lowed within t wo d ays 
by clear ing, colder. 

Olearing,a.ndcolder , wi t hin 
12 h ou rs. 

Severe storm of wind and 
ra in immine nt. In win
t e r . snow and cold wave, 
withi n 24 hours. 

Severe northe ast gales and 
h eavy rain or snow, fol
lowed in winter by cold 
wave. 

29.80, or b elow, and ris ing rapidly .. Going to W...... . Olea.ring a.nd colder. 

I 
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The ch&.racter of the precipitation, whether rain or snow, 
is governed by the temperature. * * * 

In weather calculations the barometer is the pulse and the 
wiod is the breath of storms, and the thermometer registers 
the variation of the vital fuoction heat. A consideration of 
these elements, or symptoms, in their various phases consti
tutes a diagnosis by means of which weather chaoges of the 
near future may, as a rule, be approximately determined . 
Rapid oscillations or changes in the barometer indicate early 
and marked changes io the weather. When ba.rometric changes 
of this character occur during fair weather, and are downward, 
and the wind and temperature respond and co-operate in 
accordance with recognized rules and laws, foul weather may 
be expected; when the barometer has a decided upward incli
nation, and is supported by certain winds and thermal condi
tions, fair weather, or a return to fair weather, is indicated. 

The contents of the table herewith a.re a key for the deter
mination of weather changes indicated by the barometer and 
the directioo and shifts of the wind. In sections of the 
United States named at the head of the table the advance of 
an area of low barometer, or a general storm area, is indicated 
by the wind going to points between south aod east, and when 
the storm center is approaching from the southwest the wiods 
will change to east or northeast. The shift of wind, if accom· 
panied by falling barometer, will be attended by increasing 
cloudiness, and the southerly winds will bring the warmth c,f 
lower latitudes; and, as warm air has a greater capacity for 
moisture than cool air, the amount of moisture in tbe atmos
phere will increase. The amount and rapidity of the fall in 
the barometer wili usually indicate the nearness and intensity 
of the approaching storm. When the center of the low barom
eter has passed over a given locality the barometer will begin 
to rise, the wind, still blowing and circulating toward the cen
ter of the atmospheric whirl, will shift to west and northwest. 
the temperature brought from colder latitudes by the winds 
west of the centel", will be lower, and the weather will clear 
under the influence of an arP-a of high pressure, which always 
follows in the wake of an area of low atmospheric pressure. 

WEATHER CYCLES. 

FROM DA VIS' "ELEMENTARY METEOROLOGY." 

Many efforts hft.ve been made in this country and abroad to 
discover a periodic recurrence of weather changes of longer and 
more regular intervals than those between successive cyclonic 
centers. A weekly recurrence of similar conditions has long 
been known in a general way, but the conditions which deter
mine its duration and its variations from perfect periodicity 
have not been discovered and it has seldom been made practi
cally useful. It appears to depend on a double cyclonic period. 
The control of the weather by the moon has long been&. favor
ite idea, but it has not been found to bear the test of accurate 
comparisons of weather and lunar phases , except in a very 
faint and imperfect manner. Whatever slight excess of one 
weather element or another there may be at certain times of 
the lunation, they have no sufficient value for use in weather 
prediction. Thunderstorms in Europe have been found slightly 
more frequent at the time of new moon and first quarter, 
but not to a sufficient degree to warrant the use of these poorly• 
marked cycles in forecasting. A period corresponding to that 
of the sun's rotation, or 26. 7 days has been found to accord 
with a faint variation in the intensity of various weather ele
ments, and it is argued that this indicates an effect on the 
atmosphere produced by solar magnetism as well as by solar 
heat. Besides these periods of an astronomical nature, there 
are others of an apparently arbitrary duration. These have 

been sufficiently studied to know how far they may be usefu 
or to determine their cause, but they appear to be deserving 
of study. 

The control of the weather by the moon or the planets 
still occasionally finds enough believers to support the publi
cation of elaborate long-range weather predictions. As these 
are couched in general language and intended to be applicable 
to large areas of the country, it is not at all difficult to gather 
a number of verifications for them, but they are no better than 
the forgotten predictions of astrology of centuries a.go. 

ADVANTAGE OF THOROUGH TILLAGE. 

Prof. C. F. Curtiss, writing to the Breeders Gazette, says: 
The rainy season through which we have just been passing 

in this locality has afforded some practical object lessons. One 
of the most striking of th~se is the advantage of thorough till
age of cornfields before planting, Successful corn growers are 
rapidly coming to realize that the time to do effective work in 
the field is before the crop is planted This also applies to 
small grains and all other crops. 

Two fields of corn have come under my observation this 
season, one of which was planted quite early under unusually 
favorable conditions as to moisture and temperature of the 
soil, with little or no tillage previous to planting; the other 
was planted ten days later, and disked once, cultivated once, 
and harrowed twice before planting. The se<'ond piece of 
corn is to-day fully a third larger than the first, and entirely free 
from weeds and the soil in perfect condition. The other piece, 
though on well drained land, is uneven, weedy and stunted. 

The tillage in preparing the seed bed for the second field 
may seem excessive, but it began soon after the frost went out 
of the ground, and continued at suitable intervals until time 
for planting. In this way a good many weeds were effectnally 
disposed of, and the soil put in the best mechanical condition 
for growing the crop. It has also been demonstrated by care
ful experiments that frequent tillage increases the rate of soil 
nitrification, and thereby results in the larger supply of plant 
food for the crop. The advantages, then, of this system are 
three-fold: first, destruction of weeds; second, a good seed bed, 
insuring rapid and even germination; third, an increased sup
ply of plant food. 

The rainy period that followed soon after the corn planting 
season in Iowa this year permitted the weeds to take possession 
of many cornfields before the cultivator could be started, and 
the crop on these lands will not recover from the backset thus 
given 

JUNE WEATHER RECORD. 

The month of June was slightly warmer than usual, with 
an excess of moisture. The mean temperature for the state 
was 71 4°. which is about one degree above the normal. The 
average of the north sect.ion (a belt three counties in width 
across the state east and west) , was 69 7°; central section, 71. 3°; 
southern section, 72. 9°. Fort ~fadison recorded the hig-hest 
mean, 76 1°, and the lowest, 67.6°, was recorded at Cresco and 
Grand Meadow. The maximum reported was 99°, at Belle 

·Plaine, on the 30th. 

The average rainfall for the state was 4, 72 inches, which is 
slightly above the normal for June. The averages by sections 
were as follows: Northern section, 4.36 inches; central section, 
4.47 inches; southern section, 5.29 inches. The maximum 
amount recorded for the month was 12.48 inches at Greenfield, 
Adair county; minimum amount, 1.90 inches, at Olin, Jones 
county. At Greenfield 7.21 inches fell on the gth. The greater 
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amount of the rainfall ca.me in the first half of the month; the 
latter half being generally dry and favorable for farm work, 
There were 13 clear days, 10 partly cloudy and 7 cloudy. 

The following table gives the mean temperature and total 
rainfall for the month of June, at the stations named, for the 

years from 1872 to 1898 inclusive: 

-
MEAN TEMPERATURE- PREOIPITATION-
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1872 .......... . . . . 72 . . . . 75 73 . . . . . . . . 3.78 . . . . . 5.81 3.91 . . . . . 
1873 .. • • • • ♦ • .. 78 78 7l .. . 2.16 . . . . . . 1.21 5.86 . ..... 
1874 .. . . . . . . . . 73 72 76 73 ... . . . . 5.37 3.30 4.0l 6.93 . .. ... 
1875 ... . ... . . . . 68 66 71 71 . . . . . . 4.Sll 4.75 8.33 10.95 . .... . . . 7.83 6.73 3 47 18'i6 ......... · . . . . 69 68 70 68 . . . . . ... 4.25 ...... 
1877 ... ... . . . . . . . . 69 68 72 69 . . . . . . . . 5 80 6.75 7.82 8.36 . ..... 
1878 .. 68 68 70 67 .. 4 36 4.85 8 93 8.48 . .... . . . . . . . . . 

71 6.69 4.57 4.99 2.ff3 4.09 18711 ........... 70 70 69 7d . . . . ...... 
1880 ..... · ...... 72 72 'i2 74 73 .... 4.11 7.20 6.02 3.06 3 14 . ..... 
1881. ........... 72 70 tl9 72 75 . . . . 15.79 7 .9! 7.56 8.70 5.56 ...... 
188'l ........... 69 69 66 'il 71 .. . 12.16 8.48 6.26 ".4S 12.05 ...... 
1883 ........... f\9 68 61 69 69 .. 7.75 4 3q 5.34 5.88 12 70 .... . 
1884 . ......... 'il 70 70 71 '12 ••• ♦ 8.84 3 07 4.89 4.03 6.11 ...... 
1885 .......... 71 68 68 70 71 . 5 03 2 08 6.16 6.97 2.67 . .... 
1886 .. 73 70 68 71 70 ♦ ••• 1.21 .49 .71 2 86 1.50 . ..... . . . . . . . . 
1887 .. .... . .... 72 73 72 73 72 .. . 2.25 1.66 1.32 1.55 4.56 . ... .. 
1888 ......... . 69 ~o 69 71 70 . . . . 2 3i 3 86 5 28 4.52 3.86 ...... 
1889 ...... ...... 68 67 66 68 69 4 39 5 59 3 87 2.97 5.4.4 ... 
1h00 ... 1a I 74 7t 76 74 72 4.91 4.51 0 59 3.41 5.04 3.61 . . . . . 

5. 611 3.66 2 3! 3.66 6.66 7.6~ 1891. 69 71 70 72 69 6~ . . . . . . . . . 
78 3 41 10.70 14 16 2.65 1.51 1.50 1892 ........... 69 70 68 71 69 

11!93 . 71 72 72 13 73 72 4.69 3 85 5.49 2 37 7.11 1.63 . ...... 
1894 .. 74 7!'i 73 76 74 72 1.67 2 16 2.25 2 85 4.74 2.74 ........ 

68 5 26 1 2t 1.05 2.61 4.31 4.95 1895 ......... 70 73 73 73 70 
1896 ............ 70 71 71 72 72 70 2.69 2 28 3 11 2 18 1 9J 2.91 
1897 .. 70 70 68 73 72 61i a l!'i 1.37 2.36 3.43 1.43 2.13 ....... . 

71 3 53 4.36 4.77 5 16 6.6L 71 76 73 6.85 1898 .......... 72 73 
-- - --- -

101519 
·-

Means ... 71 71 70 72 72 4.17 4.97 4.48 5.36 3 75 

SUMMA.RY OF WEATHER CONDITIONS. 
Barometer.-Mean pressure for the month, 29.93 inches; high

est observed, 30.28, at Cresco and Dubuque on the 15th; lowest 
observed, 29.47, at Cresco aod _Dubuque on the 24th and 25th; 

range for the state, ,81 inches. 
TemperatHre.-Monthly meao, as deduced from 110 reports, 

was 71,4°; highest monthly mean, 76.1°. at Fort Madison; low
est monthly mean, 67.6°, at Cresco and Grand Meadow; the 
highest temperature reported was 99°, at Belle Plaine, on the 
30th; the lowest temperature reported was 42°, at Forest City, 
on the 27th; the ave1 age daily maximum was 81.8°; the aver· 
age daily minimum was 60.8°; the average monthly ma}!..imum 
was 92.8°; the average monthly minimum was 50. 3; the great· 
est monthly range was 54°, at Estherville; average monthly 

range, 42 6° . 
Precipitation.-Average for the state, as determined from 

the reports of 109 observers, 4.72 inches; the largest amount 
reported was 12.48 inches, at Green field; the least amount 
was 1.90 inches, at Olin; the greatest daily amount reported 
was 7.21 inches, at Greenfield on the 9th; average number of 
days on which .Ol inch or more of prdcipiLation was reported, 9 

Wind.-Prevailing direction, southwest; highest velocity 
reported, 66 miles per hour from the northwest, on the 24th, at 

Sioux City. 
Weather.-There was an average of 13 clear days; 10 partly 

cloudy days, and 7 cloudy days. 
PRECIPITATION. 
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Ada.tr ...... .............. 8.72 3 18 21 8 1 5 . ............. 

1.d9 9 A I ta (near). . ...................... · 3 10 ... 
Fredericksburg ................... . .. • 3 30 . .81 . . . . . ... . ... 9 
Hawkeye ................... ••••••• • • • • 3.73 1.40 . . . . .. 6 
La.rch wood.. . ..................... • • • • 4 23 1.20 12 17 1 7 
North McGregor ....................... I 2.40 .77 . . . . ... .. .. . 8 
Le Ula.ire... . . . . . . ................ • . • • 2.53 .81 . . . . . . . . . .. . 9 
Washta ..... ........................... 4.67 1 65 16 2 2 7 

• 

ATMOSPHERIC PRESSURE. 
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Davenport. .. .. .. .. .. .. ......... .. .. . ... 29.94 ao.22 15 29.50 25 
Des Moines.. . . . . . . . .. ... .. ... .............. 29.95 30.20 15 29.53 24 
Clarinda. ............. . .............. . ..... 29.94 30.13 11 29 f>7 24 
Cresco. •••••••• ♦ •••••••••••••••••••••••••••• ... 30.28 15 29.47 24 
Dubuque .......... .... .................... 29 .00 30.28 15 29.47 25 
Omaha, Neb ........... . ................... 29.91 30 .14 15 29.51 24 
Keokuk .................................... 29.00 30.18 15 29.56 25 
t;loux City .............. • • • • • ♦ ••• .. . •• ♦ •• 29 .94 ao.16 15 29.62 24 

-- -
Means .... . . . . . . . ........... 29.9a 30.28 29.47 25 

WIND MOVEMENT. 

.... 

STATIONS. 

0 s i,:. d 
J,.. :;:l t: 0 
<D en sg -,0 Q) .. 
a:::: -- C.) G: >< (]) (I) .p 
:::i a a! I> "" « -z ::s 0 0 

-·-
Davenport .................................... .. 
Des Moines ....... .. .. .. ............................. . 
Dubuque.... . . . . . . . . . . . . . . .......................... . 
Keokuk . . . .......................................... . 
La Crosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Omaha., Neb ...................................... . .. . 
Sioux City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

4,915 26 SW 25 
5,641 36 SW 10 
4,818 28 SW 25 
4,560 36 SE 12 
4,644 29 SW 25 
5,478 28 SE 3 
8,374 06 NW 24 

OBSERVERS' NOTES 

AMA.NA.-Corirad Schadt. With the close of June we have 
just entered the harvest season of s mall grain. Rye is being 
cut and winter wheat is ripe for the reaper. Barley, spring 
wheat and oats will follow soon. It will be an extraordinary 
good crop, as was also hay. Corn and potatoes are in the best 
condition; in fact there hardly ever was a season when all 
crops together looked better than they do now 

ATL.A.NTic-Hon. J. W. Love Severe thunderstorm on the 
morning of the 22d; very bard rain with some hail; reported 

damage to crops considerable 
BONA.PA.RTE-Hon. B. R . V...LLe. An unprecedented wet· 

month; 9 01 inches of rainfall. This beats any one month 
since 1890, by 1 47 inches and it beats the year 1892 to date, by 
3.17 inches. We have had 27 37 inches rainfall since January 
1st, which i') .40 more than all last year. 

CHARLES CITY-Ida Schott June 25th cyclone-shaped clouds 
formed which gradually grew wider; wind blew very hard 

with heavy rain and sharp lightning. 
Dows-R. E. Fuller. Small cyclone twenty miles northwest 

of here on the 18th, did considerable damage. • 
FOREST CITY-J A. Peters. A windstorm on the morning 

of the 24th did considerable damage to trees and growing 
crops. It was a straight blow. Greatest precipitation of any 
one month since the establishment of this station, 1894. 

HUMBOLDT-Henry S. WeU,s. The month has been wonder
ful for growth of all crops. Corn is king. Haying is three 

weeks early. 
Wl'ndstorm on the 24th did LA.RRA.BEF.-H. B. Streever. 

slight damage to crops. June has been an ideal month for 

vegetation. All crops looking well. 
PRIMGBA.R- P. R. Bt.Vtley. Severe hailstorm on morning of 

the 30th, destroying crops in central and south central part of 

county. 
THURMA.N-0. R . Puui. Heaviest electric and rain storm 

ever experienced here, noon to 2:20 P. ?tt:., June 6th. 
CLINTON-Dr. Luke Roberts. June, 1898, was exceptionally 

fine in all respects. The fruitage of the soil seems nevdr to 
have presented a more gratifying- outlook for a generous 
ingathering than was apparent at the close of the month: 

Temperature, sunshine, and moisture were harmoniously 
blended-the winds were on good behavior, and the storms a.ad 
atmospheric elictricity were very moderate, except one extra.or-

I 
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dina.ry downpour on the 13th, which was entirely local, and 
covering not more than six or eight square miles. This storm 
precipitated 4.61 inches of water in three hours, and while the 
people were in bed and not a.ware of the flood formation going 
on a.round them until they opened the doors in the morning 
and found submerged gardens, floating sidewalks, and na.viga· 
ble street11 and alleys. 

This storm caused an increase in the monthly aggregate of 
precipitation above normal. The rainfall for the month was 
8.02 inches, normal being 4.73 inches. Three Junes during the 
last twenty yea.rs have exceeded this, viz: 1881, 8.17 inches; 
1882, 8 97 inches; 1892, 9.39 inches. 

The movement of the wind was only 1,440 miles, being a.n 
a.verage of two miles an hour, and the lowest June record in 
seventeen years, and lower than for any other month during 
the last twenty years except August, 1896, which was twenty 
miles less. June is never a windy month. The highest I have 
record of is in 1882, when the movement was 4,932 miles. The 
prevailing direction of wind was southwest to west, and the 
maximum velocity only thirteen miles an hour, occurring on 
the 25th. 

There were but two abnormally warm days during the 
month-the 24th and 30th; the former gave a mean tempera
ture of 81° and a maximum of 93°, the highest of the month, 
and the latter gave a. mean of 80° and a maximum of 92°, The 
maximum was 91° on the 3d, 4th, and 29th, and 90° on the 23d 
The warmest day was the 24th, mean, 84°. The coldest day 
was the 15th, mean, 60Q. The minimum temperature was :s1°, 
on the 22d. 

The number of storm days was 10, cloudy days 8, part 
cloudy 9, and clear days 13, being 28 in excess of normal. The 
per cent of sunshine was 65 or 1.8 per cent above normal. 

Thunder and lightning occurred on 7 different days, but 
with noexces1i1 in intensity. 

This being the close of the first half of 1898, it might be 
instructive to make comparison with corresponding periods 
during the last twenty years. During the first six months of 
those ye'l.rs there has fallen 374.67 inches (equal to 61 feet) of 
rain. The maximum amount of precipitation for any one of 

• 

these half year periods ,va.s 27 01 inches, occurring in 1898; the 
greatest monthly excess- being in June. March was a.lso much 
in excess of norms.I. The minimum precipitation for the same 
half yea.r period ,va.s 12.84 inches, occurring in 1885, A nor
mal rainfall for this twenty ha.If year period is 18. 73 inches . 

MABSRALLTOWN-G. M. Cook. On the 24th, at 11:50 P. M, a 
fierce windstorm struck this ci~y, doing considerable damage 
to trees and breaking glass. No casualties reported . Storm 
ca.me from northwest, and it was accompanied by a. great dis• 
play of electricity. 

SEVERE ,vJNDBTORM, 

'.Che sta.te happily escaped ravages by tornadoes during the 
month of June; but it was not wholly exempt from damages 
by severe windstorms. On the night of the 24th, ,vind squalls 
of considerable severity swept through portions of the central 
districts, from west to east. The storm struck Sioux City 
about 9 P. M., with a maximum wind velocity of 66 miles per 
hour The greatest destruction was caused by the collapse of 
a. circus tent filled by a grea.t audience, resulting in the death 
of two men and an infant, and the serious injury of a dozen or 
more people. 

The storm wrought considerable injury to light structures 
and crops in the farming districts within some of the central 
counties, notably in Hardin, Marshall and Tama. In a. few 
localities hailstones added to the damage caused by winds and 
lightning. At Toledo, the Tama county fair grounds were in 
the pathway of the storm, and the buildings were much dam
aged. On the same night, a branch of the storm swept over 
Emmet county, causing the destruction of numerous light 
structures. It was a widespread and destructive disturbance 
of the elements. 

ERRATA FOR MAY REPORT. 

Centerville rainfall, amount on 19th was ,98 inches, mak
ing total of 5 25 inches. 

Stuart rainfall, total amount should be 4.91 inches instead 
5.01 inches. 
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DAILY AND MONTHLY PRECIPITATION FOR JUNE, 1898. 

2 3 4 5 7 8 9 

DA.TB 
• .... 

Cl! 
10 11 U 13 14 15 16 17 18 19 20 21 22 28 24 25 26 27 28 29 30 ., 0 

f-c 
--------1- - - - - - - - - - - · - - - - ·-- - - - - - - - - - - - - - --

Adair....................... .... .. .. . ... T 1.16 T 1.182 80 .. . ... ... .. .. . .. ..... 40 ........... 3.18 .............................. 8.72 
Afton.................. .. .381.60 .93 T .42 .13 .03 .73 .... . 09 .. .. .78 ........... ,72 T .... .... .. ... 5.76 
Algona...... .. .. .. ... . .. .05 ... 1.05 .70 ...... 1 22 . ... .. ....... 1.15 .... .. . . . - .. . .28 .... T .. .. ... 18 T 4 63 
Alte. (Hadden)..... . . . . .. .. .. .12 .061.03 . .. . ... .00 .68 .09 .. . . . T .. ... .. .. .22 . . .. .. . T .. .02 .13 17 .12 .. .. . .. . .04 .... 3.41 
A.lta (near) ..... :.... . .... .. .. 13 .85 .. . 1.39 .12 . . .04 . ... .26 ... .. • • ... . .10 .... .... .04 .... 3.10 
Albia... ... .. .. . .. . .19 .18 .. . .. . 2.15 .16 1.91 .. .. . .. .. . .. . .. · ... .. . .. . .. .57 .. · T T . .. .. .. .. .... 6. '6 
Amana...... .. .. ... .. .... ... .. .... T 1 36 T T . ... .... .. . .. .. .... . .. 1.15 .10 .03 .. .... ... . .. . .. 2.54 
Ames ... .. .. .................... 1.83 65 ... .59 05 l.OJ .. .01 .02 ... ... .30 ... 1.07 .......... .. ..... 41 ..... 24 .... .. . . .... . .. 'T.10 
Ames (ne-1.r). . .. .. . ... . .. .. . . .10 .95 .33 T 1 53 ..... 28 ... . .15 ........ l.16 ............ 35 .... .. .12 T ... .......... 03 5.00 
A tla.ntic ... .. . . .. . . . . . .. .. . . .. 1.56 .08 1.04 .. .. . 1. 17 T .2~ .30 T . , . . .. .. .84 .. .. .. .. .. . 2.93 . .. .. .. .. .. .. . .. . . . . .. .. . .. 8. 74 

i:1i~b\t~::::::::::::::: 1:00 :: .. ::. :: :: :~~ :iOl 251::1:io :io :10 .::: ::· :: · .10 :::: :~ :: :: :::: . :'.
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Belle Plaine .. .. .. . .. . . . .. . . . .13 .10 ... l 75 .. . .. .30 . . . . . .. . . . .. .. .. . . .. . 1.12 . . . .. · .10 T ... , .. .. .. .30 3 80 
Bonaparte, .. ... . .... .90 ... .. . .. ... .15 79 1.76 1.93 ..... 60 ... 1.10 ... 1.04 .. . .... .60 ... .. ... .14 . .. ... ... .. .. 9.01 
Carroll .. .. .. . .. . .. .. .. .. . .. .56 22 .11 ... 1.05 .. .04 .. . .. .01 . .. .29 . .. .. .. . . .53 . .. . lf, .. .. . . 2 99 
Cedar Falls.. .. .. .. . .. .. .. .. . . 50 .. .. .43 ... 2 45 .80 . .. . .. . .. .. -. . . . .. .. . . . 71 .. .. T -.. • .. .. .. .44 5.33 
Cedar Rapids, . ..... . .. .. . .. T .... ... . .!2 .53 .06 l 00 .78 .. . .. • ... .. .... ... .. . ... 51 .... 24 .... ... ... .<ri ..... 09 3 60 
Centerville ........... . . 18 ... .. .62 .10 .. . . 1.70 .57 .44 ..... 06 .... 02 .02 .01 T ... .. .83 T ........ 06 .... .. .... 4.61 
Chariton ............... 10 . .02 .'17 .02 .32 .13 .58 .12 .01 .38 .... 20 .02 .... . 15 ... .. .. 2 00 T ... .. .... .... . .. .. 4 .77 
Charl•S Clty...... .. . .. .. .. .. 05 38 .36 .29 .7a T T .......... 03 ...... 15 ........ 24 ... .. . .35 .05 2.63 
Clarinda.......... . .. .. . . .. .08 .03 .4, ... 40 1 25 T T .07 ... 08 ... .. . .54 ... . . . ... .09 . .. .... T .. .. ... .... .. ... 2.99 
Clinton................. .. T .20 .. 1.01 .44 .41 4 tll .. .. 07 .21 ..... 72 .. . . . ... 85 8.02 
Olear Ll\ke.. .. . . .. . . .. .35 .. 1 05 T 68 .. . .25 .35 .. . T .64 .. . T .. . T .30 .. . .. . .. .. . .. . .. . .. . .. .. . .. .12 T 3. 74 
OolleF:e Springs........ .11 .12 61 ... .81 .S5 . 7~ .... 05 .... 07 .. .. ... . .60 .. . .. . . ... .. .. .. . .. . . .. . .. ... . .. 3.94 
Oqrnlng...... .. ..... .. .. .. .. T .261.72 .. T 88 .21 T 93 .. .50 . .. .. ... .82.... .. . T .... . .. ... . ... ... . .. . ... 5.35 
Council Bluffs.......... .. . .. .01 .65 .05 .87 .. .04 .90 .16 .16 . 63 .01 .... .. .. .16 .. ... . ... ... .... ... ... . ... .. .. 3.14 
Oresco... ... .... .. .33 ... .. .16 .... 49 .7~ . . 06 .02 .... .03 .... ... .. .. ....... 09 .... . . .. ..... 20 .05 .38 2.53 
Davenport ............... 26 ... .. . ... 90 .14 64 .70 r .06 T .. T T .... .. ..... 29 .i3 ..... 08 T ....... 03 3 53 
Decorah....... .. . . .. .. .. .11 ... .68 .. 1.38 ... .. .. .. ... .19 ... . . . ... ... .15 .. .. .25 12 2.88 
Delaware ................ 16 .. .. .. . ... .. .. 04 .60 l 02 .68 ... l 40 .. . .. ... .. . ... ... ... .. . .35 ... .25 ... .15 .. ... ... 97 .... 5.62 
Denison .. . .. . . .. . .. .. .. .. .. .44 .09 .. .. .. . 1.00 . 70 .. .. T T T .. .15 . . .. . .. . .41 . . .. . T .. .. .. . . .. 2 . 79 
Des Moines ............ 56 ... .. .05 1 00 T .60 T .961.27 .46 .66 .. .01 .52 ... . 18 .... . ... . .49 .. T .09 T ... .. .... .. 6.85 
De Soto................. .56 .. . .. 1.67 .82 .52 . . T .93 2 3> .07 T .36 .22 ... ... .26 .. .. .. ... 1.58 . . . .. . T .01 ................ 9.35 
Dows...... ... .. .. .... 35 .83 .5i ... l 00 07 .09 T ... . T ... . 1.52 .... .. . ... 16 .... 12 . .. .16 T .02 .04 4 91 
Dubuqu1~ .... .. ........ T . : . .. T .45 06 .38 .44 .03 l.26 T .. 03 . .. T .... ... .74 .04 .16 .56 .17 . . . ... . 01 .03 4 36 
Eldon ................... 58 ...... 08 .01 .... 58 .141.67 .20 .19 .02 .55 .... 06 T ................ 67 .. . ... .. . 01 .. ... T 4 76 
Elkader................. ... ... . . . . .. .. 1.80 .10 . .. .28 .. .. . .. ... .. . .. .. . ... .. 88 .. .. .04 .. .. ... 24 .52 3.36 
h.stbfrville ... .. ... .. . . .. .. .18 .50 T . . T .90 ... T ... ... . ... .70 .. ... . ... .50 . ... .... .... .70 3.48 
Fairfield ................. 45 ... .. . .01 ......... 20 2.01 69 .38 .13 .02 .0o .... 10 .oa 01 ... .. . . . . 1.40 ... 03 . . .02 ..... . . ......... 5.54 
Fayette.. ... .. .. .. .. .9'l ... .58 .. . 1.14 .22 . ... .. .. ... .01> .. . ... .• . ........ 25 .22 .09 .... .... .oa .03 s 53 
Forest Oity ........ ... . .07 .70 .. .87 .55 .82 .17 .. .26 ... T ...... 2.00 ... . .. . .. . .. .. 09 .. .... .. . .47 l.20 7 .20 
Fredericksburg.. .. . .. . .. . . .. 16 .. . 81 .34 77 39 .... ... 02 ... .. ... .... .06 . .. .... .25 .50 3.30 
Ft. Madison .. .......... .... ... .. T .75 05 T .47 ....... . .... 12 .61 .. . . ... .. ... . 60 .... . ... .10 .30 ........... 3.00 
Galva......... ......... .. . . .37 .... . ... .. .55 .80 .47 .oa .o ~ ... . .. T .. . .. ... .47 .... 43 ..... 18 ... .. .02 .... 3.34 
Glenwood.. .... ... .. .. ... l.25 .38 1.67 .. T .78 ... T .2R .30 .. .. ... . .. .. . .. .. ..... •·· • ... ... . ... ... .. .. 4.66 
Grand Meadow......... .. . . T 56 .22 1.00 03 .37 .• . .. . . .. T ........ T .. .... .60 ... . ... .05 .18 2.91 
Greene.. ... .... . .. ... . .. ......... 07 .42 ..... 13 ..... 55 .82 .02 .3.5 .02 T . .. .20 . .. .. ... 28 ... . .. .16 .05 ......... 12 . 07 8 25 
Greenfield... . .. . . .. ... .. .15 .611.41 .49 7 21 .7v .02 .01 .02 T T ... .59 .... ... . .. l '¥/ . ... .. .... .. ................. 12.48 
Grinnell............... .. ... 30 05 .04 T .70 .78 . .... 01 .7'1. .. .... .. .................. 2.00 .. .07 ... .... .... .. .. 4.67 
Grundy Center......... .... .. .. .641 07 . .. .. 1 9'1 .53 T .24 ... ... T .. . ... ... .. . ... . . 1 01 .... 25 .78 .08 ... . .. T .49 7.02 
Guthrie Oenter.. .. .... .... ... .. .06 .54 .46 . ... T 1.03 .90 T .71 T T .. .. .. ........... 59 ... .... T .. . ........ 4.29 
Hampton......... .. . . . . . . .20 .. 1 30 .2.5 .. . . 1.39 .07 .05 .40 .02 .. . T . .. .17 . .. .. . . .. . .54 .. . .27 . . . .16 . . . . . . .. .18 .. .. 4.95 
Hawkey~.... . .. ... .. .. .. .. .08 .80 . . .. 1.40 .. . .80 .. . .. .. .. . .. T .. .. . T . . .. .15 . . . T .. . . . . . .50 . .. 3 73 
Hedrick................. .. . . ....... 05 .15 .. 1.20 .221.00 .07 ... . .45 .... 21 . .. .. . ... . ... .. ... .62 ... ... . .. . .... . ... . . .14 J.11 
Hopevllle.... .... .. . . .. ... ... .. 591.65 ... 1 62 .27 .72 .12 .04 .05 . . .28 .08 . .. . .. .. .33 .. . .. . . .. .. .32 . .. T .. . .. .. .. .. . . .. . .. . 6.fl7 
Humboldt..... .. . .... . . .. ... . ... .lf> 95 l.15 . .49 99 . ... .. . . ..... 1.50 . . ... . ... 02 .... .13 .18 .14 .... .... . 02 T ,,. t,7 
Independence.......... .... .. ... T .. 1.12 .... .77 2.00 ..... 05 ... ... ... . ... 30 .20 .... .01 ........ . 20 T I 4 , 
Indianola............ .. . T .. .03 . 93 .. .47 .07 . 75 . 92 .26 T . . .. .48 T T .22 .. . . .. .. ... 1.2'2 T T .. • .. .. .. . . T ., 3.·, 
Iowa Oitv.. ..... .... ... . .... .. .. . .. .. .50 1 50 .ll T T .. . .. .... .. . .. 1.08 . ... .07 T .......... . . .... 8.26 
Iowa Fafls...... ... ... . .. .11 .81 T 38 T .78 .15 T 'l' .... . ... T T .. .87 ... .. . .... .72 .... .04 .33 .15 .. . . . T .at 4.15 
Keokuk .................. 98 ... . ........... 03 .35 .38 .23 .06 .14 .... 40 l.08 ... . .. .. . .. .. 44 ....... 69 . . .. .... ..... 4.77 
Keosauqua.... .. .. . .94 ... ... T .. . ... 40 50 l.90 .25 .37 .03 .16 .... .. . . . . ........... 49 .. . .... ... 14 .. . ... .... .. 5 18 
Knoxville.............. .. .. . .16 .50 .. .. .24 T . 97 .29 T T T T .44 . .. .66 . . . . .. . . .. .44 .. . .. . . .. . . . .. . . 3. 70 
Lamont...... ... . ..... ... ... . .151.62 ... .59 .4'1 .75 . .. . 45 .03. ... . ... 17 .12 .ta . .. .. . ... .la .... .01 .... ... . .. 4 62 
Lansing. . . .. .. ..... . . .. .26 . . . . .. . . 2i .64 T .03 1.00 . .. . .. . . . . .. . . . . 12 .. . .. .. . . .. .. .. . .. .34 . . . .. .. .. .. .17 .20 8.00 
Larchwood............. . .. .. .. .. .93 .80 .07 .... . .. .63 .. .... T . .. .. . T .... . .. . .. . . .. . .. .32 . . . .. . . ... .28 . . 1.20 4 28 
Larrabee............... . .. .91 .10 .... 1.0'l .. ... 2.70 .27 .... . .. . .•. . .. T ... T .... .... ... ... ... .40 35 .10 .......... T ... · 5,90 
Le Ola.ire.............. .25 .. . . . .. .09 . .. .18 .81 .87 .09 . .. .. .. .. . .. .. .. . . . .. .. . .. . . . .. . .. .48 .22 . .. .. .. .04 .. .. 2.53 
Le Ma.rs ........................... t.60 .20 . .. .. .. 1.05 . 70 . .. .. .. .. .. .. .. .. . . . .. .. .. . . . .. . .67 .30 .15 .. .. . .. . .05 .. .. 4. 72 
Lenox ...................... .. ....... 20 .61 .20 .34 .16 .28 11 T 54 .. ... ... ... .. .. .60 . ... .. .02 .. . ... T .... .. . .... . .. 3.01 
Linn Grove (Mt. V .)... .. . . . . . . .. . . . . .. . .30 .O::s 57 .2'2 .02 .65 .. .. T . .. . . .. .. .. . . . . . . .40 .. .. .30 .36 T .. .. . .. . .02 T 2 87 
Logan................... . .... 5i .03 ..... 09 .... .76 .51 ... .95 ........ 37 .... .. .... ... .. .. .... ... .. .. . ... .. .. .......... 3.25 
Maquoketa. .............. 08 .. ... . . .. .. .... .. .. .07 .71 .28 .05 .10 .. .... ... .... .... .... .. .... .. .19 .18 T .41 T .... . .. 18 .... 2.20 
Marshalltown.......... . . . .. .. .. .52 . . .. .18 T 1.48 2 00 .33 . .. . .. .. .02 .. . . .. . .12 ........... 1.45 .. .. • .13 .08 . . .. .. . . .17 .02 6.48 
Mason Olty.... ......... ... .351.15 ... .25. ... .15 .30 T .15 .10 .. . T .. T .... ... .. ...... 20 ........ T ........ 15 ..... 23 3.03 
Mooa.r ..... .... ........ .. 1.06 .. . . .. . . .. . .. . T .46 56 .14 .58 .20 .. .. . .. .M .58 . . .. . .. . .. . .. . . . .. . .40 . .. . . . . . . 74 . .. .. .. . . . . .. 5 04 
Mt. A.yr................. .... ... . ... (31.59 .71 .. .52 .22 .. •.. 05 .40 . .. .... .... ... .90 . ... . ..... . .... T .13 T ................ 4.5!': 
Mt. Pleasant.... .. .. .. . ... . . . ... .. . ... 26 .151 02 2.4'1 .18 .22 .38 . ... .. . .46 ... ... ... ... . .. .69 ......... 06 .03. ... . ... .... . .. 5.86 
Mt. Vernon...... .. .... .. .. ... .. ... . .. .. .3a .. .29 .37 .... 55 . ... .... .... ... .... . ......... 65 ........ 60 .... .... ... ... .. .. 2.69 
New Hampton......... .... . ... . .. . .40 .56 .25 .91 ... .38. ... . ... .... .. .. ... .04. ... ... .... . ........ 05 .. ...... ..... 45 35 3.39 
Newton .................................. 73 ..... 20 .061.121 22 .02 .27 .01 ... . ... . ... 09 .. . . ... .... .79 .... T .15 .................... 4.66 
North McGregor ........ 18 .16 . .. ... .. .... 8ft .O'l .77 .04 ... .... ... ... T ........................ 27 ............ 05 T 2·4-0 
Northwood,............ . . .. .. . . .. .91 .3& .. .21 .41 .. . . .12 .07 . .. . . . .. . . .. . .22 .. .. . . . . .. .. .. .. . .. . .. .. .20 . . .. .. .. . .. .33 .20 3.00 
Odebolt................ . ... . ... .. .20 .... 1.55 .07 ..... '12 .38 .06 .. .26 .... .. .... . ... . ........ 85 ..... 45 .36 ........ 05 .... 4.98 
Ofiden.............. .... .... . ... .. .321.01 .. ... 19 .84 .89 .... .07 .... 07 .... . .. 1.83 . .......... 46 .... .20 .... .... .... . ... ... 5.88 
0 in..................... ... . ... .. .. T .82 .22 .14 ..... 06.... ... .. . .. .. ... .. .......... 40 ... .. .. .76 .... . .. . ... ... 1.90 
Oma.ha(Neb.).. ......... .... .. .. 1.34 .04 .26 01 .012 82 .18 T ..... 02 .36 ............ 12 ........ T ......................... T 5.16 
Osage ........................... T •.r .82 ..... 69 .... .. .40 .12 .04 .03 ... ... . ... 11 . ... .... .. . .. .03 ......... 09 ..... . ....... 29 .53 3.15 
Osceola.................. .... .... . ... .13 1.65 .... 1.09 .07 .28 ... T .30 ..... 01 .20 . .2'2 ... .. . ... 1.00 .. .......... T T . ... ... 4.95 
Oskaloosa..... ..... .... .. .. ... .30 .10 .25 ..... 04 .44.. .. .03 ... . ........ 22 ... ... .... ... . ...... 70 ... T .20 .... ... .. ....... 12 2.40 
Ottumwa .......................... 20 .... .. .40 .10 .90 1.25 T ........ 20 ...................... 1.40 ................... . .......... 4.45 
Ovid.... .. .. .. . . . .. . .. .. . . . . . . . .. . .07 .46 . . . . .29 .33 .46 .25 .. . .27 . .. .03 .26 . .. .. . . . . ........ 3.00 .. .. .. .. . . .. .. .. .. .. . .. . .. . . . .. 5.42 
Pella......... . . .. .. . .. . . .. . . . . .. . .18 . . .. .. . . . .87 27 .30 . .. .32 .. . .. .. .. . . .. . .. .. . .48 . . . . .. .. . . . . .. . . . . . . .. .. . . .. .. 2.42 
Plover.................. .... .. .... 40 .39 .65 ... . ... 90 .25 T .... ... .04 ... . ... 85 ... . ........... 04 .20 .08 ......... 42 T 4.22 
Primghar.......... .. .. . . . .. .65 .08 .47 ... 1.00 . .. . .. . . . . .. .. .. . .. . .12 .. .. . . . . .. .. .. .. .. .08 .60 .. . . . .. . .. .. .10 2.00 5. 10 
Red Oak................ .... ... .32 .011.50 .14 .85 .98 .05 .06 ... . .12 ... .. . .62 .. .... .01 ... . .... . ................. .... 4 66 
Ridgway ................ 2-'i .. •••• .. .36 ..... 56 ..... 1 00 .18 .02 .01 ........... 10 .. .. ... ... . .. .. .12 ... ... .. . .... 24 .31 3.15 
Rockwell City......... .. . .. . . .14 55 .13 .14 .... 1.00 .40 .. .. . . . .. .. . . . . . .. .. . .. .. .80 . . . . . . . .. .. .11 . .. .20 . . .. .20 . . .. . .. . .05 . . .. a.22 
Ruthven........... . . .. . .. . .. .25 .67 .. . . . 70 .. . 72 . 72 .. . .. . .. . .. .. . . .. . . .. .. . .. .. .. . . . . .. . . . . . . .88 .. . . . .. . .. .. .16 1.82 5.41 
Sac01ty ............ . ............. ... . . 33 .4.5 .... 431.12 25 .... 50 .35 ............ 1, ........................ 15 .... 25 ............... a.83 
Sibley.................. . .. ... .. .77 .38 .04 .02 ..... 21 .46 ..... . ..... T ........ 31 .................. T .M .......... 31 2.15 4 .09 
Sidney ............................ 2 $5 T 1.21 .54 .35 .15 .02 . .15 1.27. ... .. . . .. .36 .... .... . ... ... .... ... ... ... .... . ... .. .... 6.4-0 
Sigourney.............. .... ... ... T T ..... 08 .06 .99 .07 .01 87 .12 .. .. . ............... . 1.10 .. . ... 23 .... .... . . ....... 3.53 

- Sioux Olty ...... , ........... .. ....... 2 45 .'10 .03 T .. 2 04 .28 .. . .. .01 .02 . ... .... 22 . ........ 03 ... , .... 05 .43 .21 ......... 14 .... 6 61 
Spencer........... . .. . . . . . . . .. . .26 20 1.01 .. . .. . '12 t.50 .. . . . . ... .. . . . . .. 1.511 . .. .. . T .. . . .. . .. 1.84 .. . .. . . .. 33 1. 75 9.17 
spirit Lake . ........... ... .. .. .15 .30 81 .... .61 ... ... .. ... . ... .... .. . ... 1 79 .. ... .... .. .. .. ... .75 .... •· ... . ... .90 45_.3~71 
Toledo . . . . . . .. . . .... . .. .. . . .. .. . . . .25 .• .32 .90 l.45 . .. .23 .. .. .. . . .. . . . . . .. . . .. 1.10 .. . ,12 . . . . .. . .. . . . . .. . . 
Thurman. . . .. . . ... . .. . . .......... 1.45 i 65 . .. .07 .58 OS .17 .01 . .. .55 T . .. .11 .. .. . . .. .. . . . .. T .. . T . .. .. .. · .... · · .. · · 7 .62 
Vinton................ . ... .... .... . .36 .... . ... .45 .05 .16 .08 .. . .. .. .... . .... .. .. 60 .... .74 . . .. .. ... . ... 32 .... 2 76 
Washington ....... ..... .48 .... .... .. ..... 30 .18 .22 .12 .02 .. ... . . . ... ... ... .... ... . . .92 ... .... .30 .. .. . .... .. .25 2.79 
Washta.................. . . . .. .. . . . .89 T 1.20 .... 1.65 .23 .. .. . . . . . .. -r .. .40 .. . . . .. . . .. . . . . . .08 .22 .. . . . . .. . . . . .. T 4 67 
Waterloo............... . . . . . . . .. .. .M . .. .51 .. .. .80 1.09 .49 . .. T .01 .. . . .oa . .. .. .. . .. .61 . . . T .14 .15 .. . .. . . .09 .05 4.31 
Waverly ................ 23 . ... .. .. .. .98 ..... 58 .... .88 .89 .19 .09 . .. ... ... .. .oa. ... ... ... .66 .. . .. .. 29 .15 ... ... .02 .14 5 03 
WebsterOity ......... . .......... 68 .75 .... 67 .10 .99 67 .15 · T T .... T T .... 92 ............. 15 .. .08 .12 . ....... T 6.28 
West Bend............. . ........ 951.28 .... 1.11 ........ 1.25 .02 ........ 01 ... 1.20 . .. .. . ..... 03 .. .. ... .oa .20 .02 .... . .. .16 T 6.21 
West Branch ........... 1.06 .. .. . .. . .. .. T .. .Oi T .62 1.02 T T . . .. .. . .. . . . .. .. . . .. . .. .. . . . .. l.41 .. .. T .22 .. .. . . .. . . .. T T 4 .37 
Whitten ....... ... .... . .... . ... .. ... .85 ..... 40 T 1.00 .82 T .30 ........ T ................... 95 ........... 1.50 ....... .. ... ... · .... 5.82 
Wilton Junction....... . . . . . . . .... .. . . . . .. .. .'51 06 .42 .14 . . . . . T ........................ 1.13 . . . .27 ................. · · · 3.47 
Winterset ..... . .................... 1.1111.62 ... 1.04 ..... 60 2.63 ... .83 .05 ..... 03 .36 ..... 37 .... .. . . .... .. 3.08 T T ................... 1 .13 

I 
I 

/) 

I 



10 IOWA WEATHER AND CROP SERVICE. 

DATT.1Y MAXIMUM AND MINIMUM TEMPERATURE FOR JUNE, 1898. 

DATE. 
STATlO.NS. -----------,----:---------:----:---:----:----:----:---:---:----;---;---;--,--:--,,-,--,--,-,:--,--,--:---.-

1 2 a 4 5 6 7 8 9 10 11 12 t a 14 t5 16 17 ts 19 20 21 22 23 24 2.'> 26 21 28 29 ao 

--·--•---- - -- -- - - ··----- ----- ---------
Aft J Max ..... 87 17 

on ...... ) Mln.. ... 57 69 
93 86 s3 sa s1 76 78 s2 
67 63 64 62 60 62 62 63 
88 8 1 78 1:5 78 80 66 78 
67 112 63 58 60 68 58 6!1 
90 89 85 88 85 84 74 84 
64 67 68 61 64 66 6t 64 
90 83 80 80 81 79 7 l 89 
61 63 64 59 61 68 68 63 
87 74 79 ?4 81 72 70 74 
68 61 63 56 58 55 61 6.~ 

81 79 
58 62 
76 79 
57 59 

86 
61 
82 
00 
83 
61 
84 
59 
83 

77 
61 
70 
62 
78 
64 
73 
57 
71 
58 
71 

71 85 94 
60 59 62 
72 80 90 
6J 58 60 
70 76 87 
68 59 60 
61 82 89 
57 57 65 
64 711 89 
57 61 58 
70 79 811 
67 611 60 
74 74 80 
62 59 62 
73 84 b6 

- - -- -- - - - - - -
8' st 
6-4 60 
81 84 
64 59 
84 81 

86 
t,~ 
83 
57 
85 
5,J 
81 
M 
8,J 
50 
711 
48 
80 
68 
&8 
41 
80 
54 
86 
65 
8.5 
~5 
85 
60 

87 91 
51 61 
84 01 
58 64 
80 78 
65 57 
79 80 
55 60 
80 8d 
59 62 
80 86 
62 68 
80 85 
62 63 
72 85 
50 55 
79 72 
57 61 
80 85 
66 60 
79 90 
!'6 62 
8-l 75 
60 57 
78 72 
55 67 
89 85 

94 
70 
94 
70 
92 
66 
91 
68 
92 
70 
90 
71 
90 
65 
95 
60 
90 
68 
92 
69 
9J 
71 
91 
66 
9J 
66 
90 
72 
90 
71 
92 

94 90 
70 67 
88 79 
70 110 
P2 St 
73 61.> 

86 
62 
78 
59 
71S 
58 
81 
60 
85 
55 
77 
67 
14 
11·3 
i;n 

--- --
80 9 1 
52 45 
76 88 

97 98 
69 71 
86 SI 
67 6J 
92 93 
70 70 
92 85 
72 68 
93 93 
71 70 
90 93 
72 68 
90 92 
70 70 
94 99 
5j 65 
90 9( 
67 6!J 
84 76 
63 57 
88 80 
71 65 
91 00 
60 61 
95 9t 
70 72 
90 91 
69 75 
90 91 

~5 6 
61.6 
81.5 
59 5 
83 2 

Alta. ......... l tr:::::· ~ ~~ 
A Max..... 84 86 

man a... . . . lt11n . . . . . «H 52 

j 
Max 82 89 

Ames ........ Min::::: fi8 53 

Atl l Max.. . .. 84 88 
ant c.... Min..... IS.'i 5i 

A d b J Max..... 73 85 u u on ... 1 Min . .. . . 69 57 

B lk J Max. . . . 84 85 
e nap .. · 1 :Min..... 60 63 

Belle Pl'inej Max..... 575055 84 Min ..... 
Bonaparte . Max.... .6 851 8561 Min ... 

Britt ........ {~~::::: ~ ~ 
Oarroll ...... 1:r::::. : ~ 
Oedar F11.l1s Max.... 5082 5857 

Min .... 
Oeda.r Rap . . J Max.. . . . ~24 5&311 l Min.... u 

Centerville. J blax. · · ·
5 
86
8 

~
2
7 

l Min.... u 

Oh it J Max... . 86 88 
a.r on ... l Min. .. 61 5!l 

{M 81 82 Ullarles O'y ax .... · 
58 

,., 
Min..... -.u 

01 i d J Man..... 85 89 
ar D a ... l Min..... 14 64 

Olear Lake. J Max.· · · 75 HS 
l Min..... 59 49 

011 , ~ J Max.. . . sts a7 
n vvn. ·· .. , Min ... . . 62 62 

85 80 71.l 80 80 77 70 
64 63 64 57 62 62 62 
87 80 80 80 79 77 79 
7d 66 66 60 63 tlo 66 
7R 85 86 88 82 85 72 
60 58 62 54 58 60 49 
87 87 84 86 84 79 79 
c.8 67 66 66 64 65 66 
~9 84 78 81 78 Si 7 I 
68 61 63 53 59 55 60 
88 82 80 82 80 80 69 
59 61 60 55 60 55 112 
91 85 11 a. sa 85 73 
68 70 66 60 63 69 64 
93 90 86 82 86 85 7J 
67 70 69 66 65 67 63 
89 83 89 79 80 80 82 
67 (l/j 64 65 63 65 64 
89 81 77 'i9 78 80 79 
67 65 6a 61 59 62 64 
89 8.5 71S 18 78 64 72 
67 68 f5 58 60 55 62 
88 88 78 80 78 72 78 
72 67 66 68 62 6'i 64 
88 78 74 73 76 79 71 
65 63 61 61 62 65 61 
01 91 89 t-9 89 85 74 
52 61 62 62 62 66 64 

•,5 

66 ()7 
81 81 
6( 60 
sa s1 
63 65 
8t 80 
64 60 
sa 76 
67 63 
84 7;, 
60 53 
84 711 
65 r,9 
79 8' 
61 55 
86 1-2 
61 61 

511 60 
79 85 
56 63 
76 1• 
66 56 
1/J 116 

66 
83 
67 
91 
62 
90 
63 

92 81 
70 63 
90 83 
76 63 
90 80 
73 611 

7a 
9-l 
00 
90 
TO 
90 
72 
92 
7i 
91 
70 
94 
76 
90 
73 
90 
73 
811 
75 
94 
78 

fH 
72 
59 
82 
57 
81 
66 
70 
61 
80 
63 
82 
62 
'i'7 
60 
74 
68 
80 
61 
77 
61 

48 52 
74 83 
55 5~ 
7a 88 
55 48 
74 81i 
50 50 
72 85 
50 50 
80 83 
61 5$ 
76 75 
5u 48 
75 82 
60 58 
72 86 
46 43 
71 88 
47 50 
71 85 
53 (9 
71 85 
58 55 
75 8.i 
5\) 53 
75 Si 
65 55 
70 79 
50 45 
78 88 
63 58 
68 80 

71 70 
80 'i6 
69 64 
96 99 
75 75 

Oollege Sp's J Max..... 51197 ~3J 
1 Min..... < 

Corning .... j :r:.:::: : gJ 
Oo. Bl uffs.. Max... ..6 8606 951 Min ..... 
0 J Max..... 76 b0 

r~sco..... 1 Min . .. .. 57 47 

{ M 83 Bi Davenport. ax..... 
6
3 60 Min .... . 

Decora.b ..... l Max .... , 78 St 
1 Min..... 5S . 44 

Denison ..... {t~x::::: gg ~~ 
Des Moines. J Max..... 8462 5889 1 :rinn ..... 
De Soto .... j Max . . .. 8602 &!66 Min ..... 
D Max..... 77 87 

ows · · .. · · · Min . .. . . 57 f>a 
M Ba 82 Dubuque ... J ax.···· 1>

2 
52 I Min ..... 

Eldon J Max..... t8 89 
..... , Min ..... 62 b0 

Elk d j 
Max.... 85 88 

a. er .. .. ?i11n .. .. . 60 44 

Estber vUle Max.··· 
6
7
5
7 

6
110
8 Min .... 

airfield ... . j M a.x..... 8601 8560 , Min ..... 
F tt J Max .. . 80 83 

ay e e · · · l Min . . . . . 50 « 

91 ~ 81 84 80 72 82 
62 63 63 62 59 6~ 61 
88 90 88 79 78 74 79 
68 63 64 61 59 63 61 
s9 sa 79 1s 80 1s 11 
63 63 62 62 63 60 63 
85 88 73 79 75 78 69 
66 65 62 60 59 56 60 
89 89 88 86 86 80 72 
64 66 68 67 66 67 65 
88 8.5 1, 80 17 78 19 
65 66 (17 58 60 65 61 
78 116 76 76 76 80 81 
58 54 50 56 48 68 56 
tS8 81 78 79 b0 78 69 
70 65 64 6( 61 6i 63 
90 64 82 81 83 78 69 
70 64 66 61 61 63 63 
88 83 77 78 77 80 71 
67 63 63 54 60 57 62 
89 88 84 &4 81 S3 71 
62 66 66 66 64 66 65 
92 86 83 87 85 79 77 
68 68 67 64 62 65 63 
91 90 82 86 85 86 71 
62 63 64 59 69 58 62 
92 80 75 81 77 80 70 
tl8 59 62 .53 57 58 55 
88 86 83 84 82 79 74 
65 65 66 63 61 6~ 64 
80 84 80 82 82 82 68 
50 64 67 56 63 67 64 
86 77 'i6 79 77 77 73 
6o 63 61 69 59 57 59 

80 83 
62 66 
'ia 70 
63 60 
70 71 
61 59 
'i5 78 
62 60 
79 78 
65 63 
~o s11 
5.5 6/J 
'i9 77 
66 67 
711 8( 
ts BO 
71 81 
60 57 
81 82 
63 6 
78 79 
t5 64 
78 79 
63 62 
7H Sll 
60 6t 
74 78 
64 59 
76 'i8 
64 64 
73 76 
63 61 
82 80 
67 64 
78 81 
63 63 
74 ~7 
61 61 
76 80 
62 60 
71 77 
63 6o 
80 77 
68 66 
78 80 
61 60 
73 76 
56 55 
77 78 
62 62 

66 
82 
58 
83 
63 
85 
56 
sa 
64 
85 
54 
8.5 
57 
84 
65 
i-a 
62 
~3 
62 
85 
60 
81 
58 
83 
1.12 
81 
57 
84 
60 
77 
62 
81 
59 
86 
62 
80 
58 
82 

57 
77 
66 
76 
60 
80 
tl6 
70 
53 
73 
54 
80 
57 
76 
61 
79 
6i> 
78 
61 
76 
57 
73 
65 
7( 
52 
81 
66 
'i5 
60 
77 
61 
78 
o2 
69 
55 

60 50 58 
68 72 88 
62 58 60 
72 85 9, 
51 56 60 
65 80 89 
55 68 61 
80 82 86 
57 60 56 
6-1 ',2 86 
58 57 66 
10 1s sa 
62 58 60 
69 77 85 
58 58 58 
67 75 84 
54 57 58 
75 7a 87 
68 66 67 
6~ 78 8( 
56 55 lO 
68 73 8.5 
5i 58 57 
8.5 88 112 
62 60 6f• 
70 77 8.5 
58 61 61 
78 80 90 
69 65 68 
67 74 82 
51 54 56 
67 171 82 
5~ 59 6( 
78 77 80 
53 57 56 
72 75 86 
fi6 47 55 
64 78 81 

86 85 
56 54 
t 4 8'~ 
68 59 
84 79 
65 61 
84 78 
6a 59 
81 78 
64 68 
8' 80 
118 59 
80 79 
63 55 
87 82 
68 56 
85 !!O 
61 62 
8.5 77 
61 61 

85 
57 
81 
57 
80 
~ 
84 
52 
81 
Iii> 
1-0 
58 
s.s 
55 
87 
58 
7? 
58 

72 74 
79 80 
65 r,7 
79 7( 
52 51 
86 95 
62 d9 

69 
81 
63 
83 
58 
82 
64 
80 
60 
76 
62 
80 
66 
85 
66 
81 
65 
80 
64 
79 
65 
76 
67 
77 
60 
87 
63 
82 
62 
74 
65 
'16 
64 
711 
60 
84 
66 
78 
63 
78 
47 
78 
64 
80 
63 
74 

78 80 
6.i 68 
70 77 
to 58 
76 75 
65 64 
BL 80 
66 6( 
78 78 
59 63 
70 78 
53 54 
80 78 
64 63 
72 71 
(12 61 
'i3 78 
57 61 

61 
82 
67 
sa 
60 
84 
59 
69 
t6 
81 
64 
81 
58 
76 
59 
87 
61 
77 
49 
Bl 

65 
79 
58 
80 
56 
8 1 
60 
86 
6 
82 
56 
Sil 
63 
86 
62 
8;, 
6~ 
84 
52 
83 
62 
80 
6U 
80 
57 
84 
56 

80 
66 
70 
57 
66 
5; 
75 
62 
72 
60 
76 
54 
76 
59 
83 
62 
76 
62 
69 
411 
80 
65 
71 
60 
74 
54 
77 
52 
77 
60 
7;$ 
60 
74 
60 
83 
60 
72 
57 
84 
57 
71 
56 
74 
6a 
75 

58 5Y !11 
6\ 82 87 
68 59 62 
62 77 Sil 
54 55 61 
68 10 sa 
53 53 63 
74 74 86 
62 59 60 
7d 7tl 88 
53 56 63 
70 80 94 
51 54 59 
70 74 8, 
61 58 57 
68 73 Sl 
54 66 55 
68 77 84 
53 52 60 
74 86 91 
62 58 61 
71 80 81< 
58 63 64 
70 82 90 
53 5:> 5S 
70 84 88 
57 59 62 
71 74 t12 
57 57 60 
64 76 85 
54 61 65 
66 79 90 

88 117 
69 6t! 
80 71! 
6t 51 
8$ 79 
68 60 
8Z eo 
ti~ 52 
8( 77 
64 56 
83 SJ 
65 64 
f!O 80 
60 61 
St 79 
63 64 
8-5 82 
67 59 
87 84 
65 61 
87 86 
6!: 52 
81 85 
6J 55 
81 80 
64 58 
ll2 80 
69 52 
78 79 
6~ 59 
84 86 
62 55 
8\ 8( 
65 57 
83 84 
65 54 
&i 80 
62 58 
81 76 
66 58 

87 
60 
82 
5,; 
81 
60 
IS3 
5t 
80 
56 
79 
57 
82 
55 
80 
54 
84 
60 
82 
57 
89 
52 
88 
55 
81 
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80 
6 1 
78 
57 
89 
55 
80 
57 
87 
53 
110 
57 
80 

81 90 
60 68 
90 96 
70 70 
75 72 
56 53 
75 71 
64 55 
76 72 
58 54 
75 89 
59 60 
79 86 
60 64 
81 88 
56 65 
79 79 
56 58 
75 71 
63 5J 
82 85 
55 6J 
79 71 
56 52 
81 83 
52 6J 
82 82 
55 62 
72 75 

93 
76 
91 
69 
94 
76 
91 
64 
90 
66 
111 
63 
91 
d9 
90 
72 
90 
73 
90 
69 
86 
65 
93 
69 
94 
64 
97 
67 
90 
67 
92 

813 
73 
93 
70 
91 
76 
91 
7d 
95 
74 
89 
'i4 
91 
73 
88 
7.5 

90 85 
70 
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67 
78 
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70 
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69 
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69 
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78 
59 
85 
65 
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79 

60 
76 
72 
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60 
77 
65 
75 
60 
86 
59 
85 
58 
8a 
57 
78 
57 
78 
53 

49 48 
74 83 
56 55 
SJ 89 
55 56 
76 87 
58 53 
80 91 
55 7-5 
67 78 
49 ,a 
72 81 
61 57 
67 78 
52 45 
84 83 
56 72 
74 85 
56 5-l 
74 85 
56 52 
70 ~ 
47 66 
69 78 
60 53 
77 86 
60 52 
71 84 
61 45 
88 .. 
43 
75 82 
6') liO 
71 81 
55 43 

61.9 
81 IS 
60.6 
80 7 
60.0 
80.3 
61.8 
81 5 
64 ::1 
88 1 
55 6 
81.6 
6-:1.:-t 
81 4 
57 9 
81. 7 
59 6 
88 % 
60.6 
88.0 
6-3 4 
tl3 0 
63 6 
81.8 
61. 7 
76.7 
62.2 
88.3 
66.6 
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83.6 
60.9 
65 :-1 
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68 57 
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63.2 
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6J 8 
85 2 
65.% 
11.2 
58.1 
81.5 
114 0 
78.7 
llb.8 
79.7 
57.7 
81.l 
63.2 
82.2 
63 .1 
79 0 
59.1 
80.4 
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MONTHLY REVIEW OF THE 11 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR JUNID, 1898-CoNTINUED. 

DAT&. 
Ill 

STATIONS, 1 2 3 I 4 5 6 7 8 9 10 11 12 11 l! 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 i 
J Ma.x~ .... 84 -88 88180 80 79 75 77 79 87 77 82 88 76 73 81 85 83 76 81 83 87 89 91 86 75 74 85 90 92 -8: 2 

Lamont · ... l Min..... . 61 62 68166 64 6i 61 63 63 65 61 62 62 64 60 61 61 65 61 55 60 67 69 74 IS9 68 57 54' 70 70 63:4 
I Max,..... 83 85 90 87 81 &5 82 84 74 82 7e I d4 84 76 73 75 87 86 83 87 79 76 91 91 85 80 70 8, 87 77 82 o 

La.osln~ .... •)Mln,• ... 58 45 62 63 65 6~ 62 68 58 60 62 64 63 60 5 1 61! 6J 6i 53 55 57 54 IS7 77 6! 54 52 46 69 68 59'9 

L
"rr b i Max...... SU 88 89 84 79 85 78 83 6ti 80 81 80 87 68 69 87 90 85 85 813 87 94 96 85 79 81 72 84 87 83 82 7 
.. a ee. •·) M\n ...... 55 57 65 58 59 52 58 57 52 57 54 65 55 50 5a 08 tiO 61 54 56 55 64 68 57 59 58 44 50 63 60 56.8 

j Ma.x ...... 76 1:19 88 71! 76 i6 78 • so 11 73 74 78 84 '14 72 87 9t 89 8'1 84 so 9l 94 87 83 79 74 89 83 79 s1 ·4 
Le Ma.rs ... · 1 Min..... 51 53 68 61 60 53 53 53 67 51 52 55 54 55 53 t!l 65 65 56 56 60 66 72 70 tit 59 48 55 65 71 58 ti 

J Max.. .. . 82 86 85 80 78 77 711 71 75 75 74 77 81 76 70 81 83 80 76 78 81 88 90 90 85 81 76 86 92 92 811 · 7 
Lenox ..... · 1 Min ...... 60 60 68 62 63 6t 60 62 62 64 61 63 ISO 61 611 tiO 61 63 60 57 59 67 71 75 68 64 57 55 7!. 71 5£9 

I Max•·•·" 83 87 90 90 87 85 87 84 72 85 80 80 83 77 IS8 12 85 87 87 84 71 74 92 90 79 78 72 83 ·91 92 s2·1 
Linn Grove) Min , , . .. . 60 53 t.12 63 65 113 63 64 63 6.i 62 63 63 63 65 56 61 IS6 b7 58 53 62 68 67 62 59 55 53 68 69 60 · s 

J Max, ..... 83 91 92 84 80 86 80 84 7~ 81 74 Su 87 82 76 89 90 87 91 89 78 97 97 95 90 85 79 87 1!1 9ti 85 s 
Logan .... • .. l Min...... 68 6J 63 60 61 61 62 60 tH 60 62 60 65 60 o5 58 64 62 6J 58 53 62 64 63 62 58 53 64 70 68 61:0 

\ Max,• .... 84 85 90 Si 85 S3 85 84 77 84 79 79 82 78 71 67 Bl 85 80 84 77 70 91 92 83 75 74 SL 91 9l 81 9 
Maquoketa ; Min ...... 6~ 50 57 61 62 ti2 tl4 66 6L 68 55 55 54 56 45 46 62 64 5tl 52 51 51 62 71 6l 59 55 51 70 71 58.6 

h 
llt' Max-·.... .. 89 .. 84 77 82 82 82 68 82 76 77 81 75 62 77 86 85 81 82 80 78 92 91 82 79 73 84 92 89 81.1 

Mars a n ~in .. . .. . 62 52 67 67 65 60 62 60 61 63 IS& 111 59 58 o7 57 59 60 57 53 56 58 57 74 63 58 58 50 56 70 59. 9 
Max-·... 76 84 88 80 72 80 78 79 69 71! 79 78 83 69 68 79 85 80 '49 80 78 76 92 88 79 78 70 78 79 72 78 'l 

Mason Oity · Min ...... 54 48 66 ti4 ti2 54 54 56 60 60 59 59 56 51 52 65 58 61 5r> 52 63 57 66 74 62 58 48 46 69 66 57:s 
Max-• .... 85 85 88 89 s. 88 84 76 71S 82 78 77 sa 84 71 7d 86 86 75 82 82 84 89 89 88 68 78 84 89 91 82 6 

Mooar .. · Min ...... 61 60 66 oa 64 61 112 67 65 65 65 65 6t 64 59 60 61 62 50 50 51 52 69 70 76 62 57 50 69 69 61 ·9 
Max, ..... 87 90 89 80 81 79 !!7 74 77 78 78 82 81 75 71 84 87 83 78 83 81 92 9d 92 86 77 79 88 93 94 8iJ.3 

Mt. Ayr · Min ...... 59 6t 6e 6i 63 68 61 62 61 tl4 59 62 60 62 59 60 61 63 62 57 61 62 IS9 74 68 63 57 57 69 70 02:2 
J Max-· .... 84 88 90 83 79 82 80 82 70 81 79 82 86 'i5 6.i 79 85 84 oL 84 St SL 92 91 8'1 79 76 87 93 81:! 82 3 

Newton .. · .. l Min...... 63 59 69 69 64 65 65 66 64 o5 61 64 63 6~ 08 59 63 66 61 60 5J 63 74 78 66 63 57 53 75 72 64 2 
I Max,· .... 78 82 87 85 74 79 78 78 70 79 7.i 78 79 74 68 74 82 81 79 80 81 72 90 88 81 74 72 77 80 78 78 4 

N.Hampton) Min,• .... 57 47 65 65 64 .. 60 57 62 li2 fi3 64 65 56 l>3 51\ 55 i:12 55 54 5a 5a 63 7a 70 55 57 56 70 63 59's 

th d {
Max,• .... 75 85 88 85 77 79 77 80 73 80 76 77 84 67 71 81 89 80 81 Si 80 79 92 89 77 78 6T 81 82 70 79 ·5 

Nor woo · Min ...... 54 46 66 64 6~ 54 59 55 59 58 57 61 63 55 51 55 55 63 57 54 56 56 65 67 61 59 48 43 5L 59 57'1 

1 
Max,. .. .. 81 89 88 81 80 85 81 83 75 80 78 8~ 85 73 71 83 93 91 92 Qt 85 112 93 92 79 79 80 87 87 86 84 · o 

Odebolt · ·.. Min...... 60 55 69 62 63 63 BO 54 6l 112 511 55 55 53 54 511 til 52 55 51 54 54 7U 74 69 49 57 60 71 63 59. 5 
Max,•.... 82 89 90 81 80 80 SL 81 71 77 75 82 85 73 61 78 87 83 79 80 78 80 91 90 82 78 78 85 90 88 81. o 

Ogden .. •.. ?l,lin .• . .. . 59 50, 63 62 63 59 59 59 62 6~ 62 61 58 51S 67 58 61 62 60 57 57 63 70 711 6j 60 48 63 71 70 6i' 2 
J Max•· .... 83 81 88 ss 84 82 86 8~ 7U 82 78 so 81 77 611 69 80 85 78 83 73 73 88 89 81 73 72 77 .. .. so:4 

Olin ....... .. { Min, ..... 59 6(J 60 62 65 6& 64 611 63 6s 63 64 65 64 56 56 511 65 56 52 53 52 62 70 63 46 55 57 .. .. 59 7 

Om b N 
b Max,· .... 83 90 87 79 78 71S 77 7a 74 74 74 79 85 70 ,o 79 89 85 83 81 82 95 94 1!5 87 83 77 90 91 94 s2:6 

a a, e Mio...... 1)2 6i 71 62 65 62 61 62 6~ 65 112 65 66 61 60 65 IS7 ,67 65 61 66 68 7-l 78 68 65 55 60 75 74 65.3 
J Max,·... 84 87 87 b0 80 79 7? 75 75 79 7o 79 83 75 6J 80 85 83 7~ SL 82 87 .. §1 84 76 76 86 91 97 81 4 

Osceola .... · 1 Min..... . 60 58 67 65 IS3 6 ~ 6J IS4 63 64 60 62 60 61 58 59 61 64 60 58 55 63 71 .. 69 61 56 54 71 71 62: 1 

{
Max,• .... 86 - 89 90 73 80 79 SL SL 711 81 79 81 87 711 67 77 86 84 ~o 83 81 82 92 92 83 7tl 75 84 93 94 82 3 

O1>kaloosa.. Miu . ..... 6\J 58 67 ti7 64 61 tll 62 6:& 63 60 63 59 ti3 57 57 58 64. 59 51 63 60 69 73 tl4 5tl 5.5 49 70 70 61 · 2 

Ott 

1 
Max,·.... 82 87 90 89 81 82 8~ 90 89 82 Bl 7tl 85 79 79 79 81 86 79 82 82 88 92 9.i 82 75 76 85 93 94 83. 9 

umwa.... Min ...... 60 62 68 611 67 65 64 65 64 61 63 63 62 64 6u 58 59 61 60 55 56 61 '7o 7l 67 tll 59 6J 61 70 63 2 
Max,· .... 88 88 87 77 73 80 83 79 81 79 77 79 SJ 83 71 80 Si 87 81 80 81 84 ~ 89 83 74 76 83 88 69 82 O 

Ovid. · ·.... Min . . . . . 60 60 67 66 6'i 59 6 l 00 62 63 60 62 59 62 59 5tl 60 64 58 56 56 63 69 73 6tl 63 56 53 70 69 62. O 
j Ma.x,•... 80 8! 85 74 71 7ti 75 7! 3d 76 7U 71 80 6J 62 74 81 7,J 7ti 79 76 8J 86 87 SL 70 72 82 86 81 77 L 

Pella ....... l Min ..... 61 57 62 68 65 60 61 63 62 o4 61 60 6\J 62 55 57 59 66 59 56 57 60 7U 74 61 57 56 52 71 69 61 :5 
! Max ·.... 78 89 90 82 81 82 78 82 70 8..3 76 8! St! 70 71 84 95 80 81 90 Si 86 77 93 80 lr.3 72 92 90 80 82 7 

Plover. ""-)Min•··· .. 55 50 70 ro 65 58 liO 55 60 61 5~ 60 64 52 55 55 61 66 60 55 58 6! Ba 78 60 58 45 47 74 65 l>O.R 
j Max,• .... 77 81:1 87 84 86 80 82 78 7~ 74 lll 84 82 78 79 71 9:t 86 85 86 82 9J 94 89 Yo 78 78 88 87 86 b& 4 

Primghar .. , Min, ..... 54 55 68 60 62 57 5i 66 67 68 55 59 55 63 64 72 62 64 57 59 75 64 70 72 67 59 45 53 65 liS 02:1 
J Max,..... 87 81! 89 85 84 Sil 82 80 8~ 78 81 82 SJ 77 76 85 91 87 84 85 84 93 9J 94 90 84 83 91 91 94 85 6 

Red Oak · l Min. ..... 56 54 69 6.t · 63 60 57 62 62 64 60 61 57 6L 59 61 66 63 58 55 60 70 71 71 67 63 52 54 70 74 62:1 
j M11.x,... .. 80 84 87 85 79 . 79 St 79 72 t!O 70 81 82 76 68 76 87 85 81 87 78 70 9d 92 81 85 70 80 7oJ 72 SO 1 

Ridgway .. · 1 Mio ...... 58 51 66 67 64 62 58 58 60 59 62 60 60 o7 52 58 58 63 61 57 57 o3 61 74 61 58 52 50 69 6i 59:l! 
J Max-..... 78 ss 88 83 so SL 77 83 73 7o 73 79 85 70 68 Sil 90 82 83 84 84 83 94 91 80 79 74 86 So 84 ·81 7 

Rock well o. , Min . . .. . . 57 52 t16 6Z 64 56 61 56 62 63 60 60 5J 53 54 65 61 61 59 511 56 63 68 74 61 58 47 51 70 64 60 · o 
>tiax•··· .. 75 88 ss 84 86 80 1s 1s 11 75 10 12 76 t!O 6t1 75 9o s4 so 84 86 s2 94 9i s6 78 75 s2 s1 10 so·4 

Ruthven... Min • . ... 55 55 66 54 55 54 64 55 67 5 7 54 55 60 50 52 55 62 60 50 59 74 59 64 60 54 56 4A. 5i 60 50 56.6 
Max,· .... 78 8> 87 82 77 78 79 77 68 77 78 77 79 82 SJ 84 e6 83 SL 85 R4 St! 92 90 88 77 78 82 75 78 80 9 

Sac Oity · · · · l\>lin . . . .. . 5 J 56 t!6 IS5 6i 59 62 61 6:! 61 60 59 llU 56 57 61 63 59 58 60 61 tsa 64 63 60 58 47 50 60 68 59 · 7 
Max-• .... 80 88 85 8u 7ti 76 75 70 77 74 72 78 8.l 69 7a 71 84 85 78 75 Si · 91 92 1!4 85 80 7d 90 91 93 st't 

Sidney· .. · · Min. . . .. 6 1 64 63 62 64 62 59 59 62 65 61 63 64 63 60 65 66 65 63 59 63 70 74 77 70 66 57 5d 78 75 63. 4 

Sl
.b Max,• .... 1, ss 119 78 78 79 80 82 611 66 7t 79 85 6tl 71 80 92 84 ss 84 sa 88 94 87 78 78 73 88 82 66 80·3 

lay · .... · ,Vlin .. .... 51 52 66 60 62 5L 56 51 58 54 50 53 54 46 55 56 59 61 52 53 55 62 67 69 69 56 44 48 63 55 55 9 
J Max•· .... !!7 89 90 Si 1:17 86 89 88 81 87 83 83 87 80 72 7U 89 118 91 91 85 84 96 95 90 80 73 89 96 98 86. 6 

- Sigourney " l Min..... .. 56 62 74 66 62 112 65 63 68 62 64 60 t18 58 5~ 58 65 52 52 54 59 69 73 64 57 56 50 62 63 00:1 

1 
Max,. .. . . 79 90 t,8 7\1 7tS 78 78 80 65 70 72 78 85 67 72 82 93 85 s, 82 7tl 95 95 91 80 80 75 91 84 tl6 81 a 

Sioux Oity · · Min • . . . • 59 60 72 61 6J fi6 59 58 62 58 55 56 58 55 56 57 63 65 61 62 6! 67 71 73 61 60 51 54 56 67 60 6 
Max-· ... '11 89 89 80 80 83 82 83 7t 78 82 85 86 72 76 82 93 SJ 115 85 83 87 93 90 80 78 80 Sj 86 83 88 O 

Spencer. Mio •. . .. 54 54 63 5/ 52 52 58 54 68 57 55 5.1 57 49 55 57 60 60 63 56 56 62 67 68 59 5i IO 56 59 60 56 9 

{ 
Max,• .... 75 88 87 85 7J Si 80 81 72 61 7 l SJ 84 67 72 79 89 82 88 88 86 85 93 86 76 78 69 86 85 68 t!O 2 

Spirit Lake. Min ...... 45 57 56 60 61 57 tiO 54 58 51 54 55 68 55 53 56 62 63 58 5i 58 53 70 66 59 46 59 47 65 55 56. 8 
Max. .. . 83 87 9L 85 79 81 81 82 68 82 7d 80 88 75 67 80 86 81 81 90 79 86 92 90 75 78 73 8:3 92 93 83 8 

Toledo .... · · Min.. .... 61 53 68 61! 65 66 63 61 62 6j 62 63 60 59 5tl 57 57 66 56 51 58 56 54 74 64 59 54 49 70 ;o 60 · 9 

-
·r Max.. .. 84 813 87 83 79 77 78 7a 80 77 76 so 86 711 73 82 89 86 82 82 SJ 93 9& 9i S9 86 81 70 96 93 83 · o 

hurman .. Min,· .. 57 62 71 62 63 60 58 61 62 65 59 61 511 61 60 64 62 66 59 5t! 64 71 73 75 67 61 54 54 72 75 53'1 
W bi t' Max.·.. .. 85 86 88 89 84 Si 8i 82 73 83 711 77 83 78 'iO 70 82 87 SJ 111 80 78 89 91 83 73 76 83 91 91 82. 2 

as ng n · Min.• 59 57 63 65 65 62 62 62 6~ 62 62 6~ 60 62 59 57 57 63 58 54 5i 55 67 71 63 57 57 51 67 68 00·1 
W t J l l\1a.x.•.... 84 86 9l 84 77 8:3 83 83 68 SJ 7(1 80 83 77 68 77 85 Si 81 84 80 73 91 90 84 76 72 81 91 Sl s1:2 

a er oo .. · f Min.. . 59 50 65 67 66 60 62 58 6i 63 62 62 62 59 55 65 55 65 65 53 55 55 64 76 64 60 53 49 68 67 60.2 
l\1ax.. 81 84 89 135 77 80 79 80 74 81 76 80 82 76 68 77 88 82 79 82 78 74 91 89 85 71S 71 80 86 79 80 1 

Waverly ... · Mio.. 60 50 67 69 66 61 62 60 63 63 63 63 6L 59 55 58 67 66 57 55 o7 56 6tl 76 64 61 54 50 70 65 61. t 
Max . .. . 79 87 88 112 79 80 80 81 70 78 76 !Sl 83 73 66 82 87 84 86 8! 80 dl 91 91! 85 81 76 84 85 Si 81 5 

Webster Oy Mio.. . 59 55 68 6! 65 59 63 60 64 68 6.~ 61 60 57 68 58 64 62 60 69 60 61 69 76 65 62 52 53 68 67 01: 7 

W.Branch .. · tir:.: ... ~ gi : g~ : g~ : : :1 :~ ~ g~ g~ : :: :: .. ~ g~ gi ii l~ :~ ~~ :~ : ii ~ :~ ~i ~~:~ 
jMax.• 84 86 90 9l 88 115 88 87 75 87 85 8! 86 81 76 80 83 87 81 85 78 81 92 90 82 80 80 84 92 96 84.8 

Wiltou Jc.· 1 Mln .. 6l 53 57 63 6l 6~ 6t 65 63 65 60 6:3 6i 6i 57 57 61 68 54 66 64 52 65 63 6t 58 63 55 60 68 60.2 
Wlnter 'f't J i.da.x.. 85 87 813 80 79 79 SIS 76 68 79 75 79 84 76 73 79 86 84 75 81 78 86 91 90 82 78 75 85 93 93 81.8 

" I Min . 56 57 67 60 62 60 58 61 60 61 60 60 59 58 54 51 59 61 51 63 56 60 68 72 65 52 51 53 70 70 60.8 
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STATIONS. 

Algona• ..................... • . • .... • .. .. 
Al ta. . . . . . . . .. .. . .. . . . . . . . . · · .. · · · · · · · 
Brl tt :i:... . .. . • . . . . • . . . . . .. . . .. . . • . . . . . . . . 
Ubarles Olty ................. .. ... ..... · · · 
Olear Lake ............................. . 
Oree co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. • • • • 
Decorah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dows. . . . . . . . . . . . . . . . . . . . . . . • . • .. • 
Eagle Grovet«........ . . . . .. .. . ...... . 
Elkader .......... . .................. .. .. · 
Estbervllle a ..... ..................... . 
Fayette...... . . . . . . . . . . . . . . . . . . . . . ... . 
Forest 01 ty. . . .. . .. . . . . . ............... . 
Grand Meadow • ......................... . 
Greene e..... .. .. .. . . . . . . . . ............ . 
Hampton . . . .. ..... ... . . ............. . 
Humboldt .............. ... .......... . .. . 
Lansing . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . 
Larrabee.. ........ .. . .. . . . . . .. ... . .. . .. 
Le Mars. .. . . . . . . . . .. .. .......... . 
Ma.son Olty. . . . ...... . ...... ... ..... . 
New Hampton a . ....................... . 
Northwood .......................... . . . 
Osage t.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Pioneer o.................. . . . .. ........ . 
Plover . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Primghar...... . . . .. . . . .. . • . . ........ . 
Rld~eway . . . . . . . . . . . . . . . . . . .. .. .. .. ..... . 
Ruthven ................................ . 
Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Spencer .............................. .. 
El1>lrlt Lake ................. .. ............ . 
Waverly ............................... . . 
West Bend•a.... ....... . .. . . . . . . . . .. . . . . 

NORTHERN SECTION. 

TJUIPIIRATORE OJ' THE AJ.R (IN DEOBBBS 
l'ABRBNBl!:IT) 

PRJ!:OIPITATION, IN 
INOBEB. b "" I '"' c-, .... - , 4> • CIS ~ ,:, ~~ di ,_. -=,, ~ !:: e ::s - ;: .d 4> 

72 0 
70.5 
69.6 
69 4 
68.6 
67 6 
68.8 
69 0 
69.8 

I • 

81 5 I 59.5 
81 4 57 0 
76 7 I 6i 2 
78ii 588 
11.2 I 58.t 
78.7 58 8 
79.0 59 1 

71 2 83.1 59.2 
68.8 80.7 56.8 
68.2 78.8 57 6 
73 4 78 2 51!.6 
67 6 
71 1 82 6 59 6 
694 794 593 
71 2 8J.8 60 6 
710 82 0 59.9 
698 82 7 568 
10.0 s1.4 I 58.6 
68 2 'i8.5 57.8 
69 l 78.4 59.8 
683 795 57.1 
68 6 1· ... 
70 3 79.6 61 0 
71 2182 7 50.8 
72 8 83 4 62 1 
70 0 60 1 50.8 
688 804 666 
681 803 559 
69 9 83 0 511.9 
68.5 80.2 56.8 
'iO 6 80.1 61 1 
69.2 ..... 

EXTREMES. 

92 
~ 
92 
0~ 
91 
91 
01 
90 

94 
97 
92 
90 
90 
94 
92 
92 
91 
96 
9( 
92 
90 
9I? 

92 
95 
96 
98 
01 
94 
93 
93 
91 
94 

23 
23 
23 
28 
23 
23 
23 
23 

23 
23 
23 
28 
23 
3 

2a 
23 

z:i, 24 
23 
2a 
2a 
23 
23 

23 
17 
2& 
2'd 

28, 24 
23 

17, 28 
23 
2a 
za 

4. 
43 
43 
42 
60 
46 
411 
48 
45 
44 
48 
46 
47 
43 

27 
2'1 
28 
28 
28 
28 
2 

27. 

2 
27 
28 
'lJ1 
15 
28 
2d 
27 
2 

27 
27 
28 
2 

28 

36 • 63 
t6 8 41 
46 3.96 
47 2.63 
,J] 3. 74 
48 2 53 
47 2 88 
i3 4 91 

50 3 36 
M 3 48 
411 3 53 
48 7 20 
40 2 91 
48 3.25 
i3 4.95 
« 5 67 
46 3 00 
52 5.90 
46 4 .72 
46 3.03 
43 3.39 
49 a oo 

3 15 
49 27 (3 5 55 
45 'lJ1 50 4.22 
41> 2i 51 5 10 
50 28 43 3 15 
« 27 50 5 41 
« 'lJ1 60 4 99 
49 14 44 9.17 
45 1 48 5.31 
00 2. 2d •U 5 03 
51 15 4a 6 21 

1.15 
I 03 

9i 
73 

I 0} 
72 

1 38 
1.52 

1 '0d ..., _.., 0 ,oO 1' 
(!: t,(- .... 0 I .:i.~ 0 ""8 ~ d 
0 d~ I :e ·1='· d _..,. ,._ ,_.c-, "" ,:,~ ,_,o .d,o 
"' ::; 0 4> ,,.; 4>'0 4> • 4> 6 ... 8 

- - CII d J:;J p,., J:J ::, J:;J : c,,,..Q .0 ,.. ""' ,_ 
!;';; ~,9 8 CIS 8.£ 8 ce AU 8 Q O £ 
0.... ... ... ::, -::, ::, u ::I '0 -;; .:! ::, ~ 0 "' 
8.. j a.s_E __ z_ z z ~ z_j~ 

9 10 2 1 I 1 • 
. . S 13 J4 3 13 . . 7 

SE 28 2 10 2 
:· 1sw. NW 20 1 o 10 1 z 

SE 13 15 2 8 1 2 
.. . SE, SW 13 0 8 11 .. 7 

• 7 .. . ... 
'3W 12 9 9 12 .... 4 

1.80 ... SE s,v 11 13 6 7 1 6 
.00 

114 
2 oo I 
1.22 

.It? 
1.39 
J.60 
1 00 
2.iO 
1.60 
1.15 

. 91 
91 

.82 
1 50 

.90 
2 00 
1 00 
1.32 
2.15 
1.84 
1. 'ill 

08 
1.23 

... .. i:nv 
I SW 

.. . NE, SW 
\V 

SE 
SE 

SW 
E 

. .... 
NW 

S, NW 
s 
s 
s 
w 

SW 
SE 
NE 
s N,v 
s 

SE 

11 
16 
g 
g 

10 
19 
5 
5 

15 

11 
3 

12 
14 
14 
8 

22 
21 
10 

7 17 
20 a 

5 13 
17 4 
16 4 
21() .... 
8 17 

13 9 
11 17 
11 16 
15 10 
12 14 
10 13 

6 .. 3 
8 11 . 7 

11 11 .. 1 
9 8 .. . ... 
7 14 ... i 
6 18 . . . 
3 11 1 
3 9 2 5 
4 8 ... . .. 
5 8 . . 2 

. . . . 10 . . . . 
6 9 . . . . 
7 10 .. . .. 

12 11 .. . 8 
9 7 ... 5 

JO 11 . . •. 
10 9 J .. 
6 12 1 11 
8 8 1 .... 
2 10 .. 
3 9 .. . 1 
5 7 
4 18 . . .. 5 
7 12 •... ---•---•--- -- -- ---- __ , ___ , ___ - - -

A'°erage ........................... 69.'i 80.3 58.9 02 6 ........ 46.6 . . .. ... 46 .2 4 36 .. .. s,v ____ _;.:.. _______________________ ___..;_...;_ ___ .c.__ __ ...;;___,_ ____ ___..;__ 12 11 7 10 

Amana.. ... .. .. .. . .. . .. .. .. .. . . . . . . . . . . . . 
A mes . . . . . . . . . . . . . . . . . . . . . . . • • ........... . 
Audubou ................................. .. 
Belle Plaine . . . . . .. . . . .. . . . . . .. .. . . . .. . . 
Oo.rroll .................................... . 
Cedar Falls . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 
Oedar Rapids ........................... .. 
Olin ton .............. .............. . ....... . 
Davenport ....................... . ....... . 
Delaware t ................ ..... ......... . 
Denison .................................... . 
Del> blolnes .................... . ....... . .. . 
De Soto . . . . . . . . . . . . . . . . . . ... ... ........ . 
Dubuque .............................. . 
Ga.lvao .................................. . 
Grinnell......... . . . . . . .. . . . .. . . . . . .. . .. 
Grundy Oenter .......................... . 
Guthrie Center ........................ .. 
Independence ............................ . 
Iowa. Clty. . ........................ .. 
Iowa Falls .. .. ......... . ............. . ... . 
Linn Grove ........................... . ... . 
Logan. . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Maquoketa. ..... . . . . . . . . . . . . . . . . . .. .. . . 
Marshal I town.. . . . . . . . . . . ............... . 
Mt. Vernon• ............. . .............. . 
Newt.on.... . . ............................. . 
Odebolt ................................. . 
Ogden .......... ........•...........•...•... 
Olln b. . . . . . .. . . . .. . .. . . .. . . . ........ .. 
Rockwell Clty ........................... . 
Sioux City.. .. . .. . .. .. . . . . .. . .......... .. 
Sac Olty ................................ . 
Toledo.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vinton• ................... ... ... .. 
Waterloo ............................... . 
Webster Olty ........................ .. . ,v e&t Branch r . . . . . .. . • • .. • • ......... .. 
\Vbltten •... . .. ............... ......... . 
Wilton Junction ....................... . 

72.6 
71 0 
71 0 
69.4 
70.6 
71 9 
73 2 
72.2 
72.8 
69.7 
68.7 
72.2 
72.6 
71.1 
'l'2. I 
71.7 
69.6 
71 3 
69.2 
72.6 
70 2 
'il 8 
73 4 
70 2 
70.3 
'i2. 7 
73 2 
71 8 
71 .1 
70.0 
70.8 
70 9 
70 3 
721 
70 9 
70 7 
71 6 
71 5 
71.7 
i2 5 

83.2 61.9 
Al.6 60.6 
80 3 61 8 
83.1 65.6 
81. 7 69.6 
83.2 60.6 
83 0 63 4 
Pa 6 60 9 
81.5 64 0 
. . . . . . . 
'i9 7 67. 7 
81.1 63 2 
82.l 68 1 
80 i 61 8 
83 8 60.4 
80 6 62 8 
80 0 ~9.1 
83 4 59.2 
7g 7 58 6 
sa ; 61 a 
83 0 57.4 
b2. 7 60 8 
85 8 61 0 
81.9 58 6 
811 59 9 

82 a M 2 
84.0 59.5 
81.0 61.2 
80 4 59 7 
81. 'i 60 0 
81 3 00 6 
80 9 59 7 

83 3 1.~:9 
81 2 60 2 
81.5 61 7 
82.5 60 6 

84 8 60.2 

OENTRA.L SECTION. 

93 30 
112 29 
93 30 
99 ao 
93 23 
91 23, 29 
95 29 
93 24 
91 30 
90 29 
91 23 
n so 
91 24,29,30 
90 24 
~ 22 
90 30 
91 23 
96 30 
go 29 
93 29, 30 
93 23 
92 23, 30 
98 30 n 24, 29 
g2 23 
92 23, 30 
93 29 
94 20 
91 23 
89 24 
94 23 
95 22 
92 23 
93 30 
QI) 23 
91 3,23,29 
93 ~ 
91 29, 30 
92 24 
96 30 

5! 2, 28 41 I 2 M 1. 38 
153 2 311 7 10 1. !13 
48 20 45 2.74 .~5 
47 20 52 3 80 1 75 
47 27 46 2.99 1 00 
49 28 42 5 33 2 45 
53 2 42 3.60 l.00 
51 22 42 8 08 4 61 
54 21 37 8.53 1.12 
50 15 40 5.62 1 40 
47 10, 16 44 2 79 1.00 
54 28 38 6.85 2 .1g 
52 28 39 11.35 2 35 
62 2 38 4 36 1.26 

i;, SW 
. . . ' .. 
SW 
SE 

. . . . . . . . . . . . ... 

. . .. . s 

..... NE 

...... BW 

...... SW 
. . . . s 

.. ... . s 

..... SW 

...... SW 

..... BE 

12 
13 
2 
7 

l'T 
17 
1, 
13 
9 
9 

12 
14 
12 
g 

14 I 4 
11 5 
17 11 
1~ I ; 

! I ! 
8 13 

16 5 
5 18 

lZ 4 
12 6 
12 g 

a ... 4 
11 . . . . . .. . 
5 ...... .. 
7 .... .. .. 
g . • .. 5 
G . • • . . .•. 
g ...... .. 

10 . . . . . .. . 
10 . . 9 
10 . . . . . ... 
6 .. 

13 1 g 
12 3 
1-l . • 9 

sz 14 43 a at .so ...... SW . . . . . . . . . . . . . . . . . JO . . . . . .. 
M :.>8 36 4.67 2.00 
60 2, 28 41 7.00 1.03 
51 28, 211 45 4 29 1.03 
47 u 43 4 66 2.00 
53 28 40 3 26 1.50 
46 28, 29 47 4 .15 .81 
52 21 40 2 87 . 66 
53 21, 'lJ1 45 3 26 . 95 
45 J5 47 2.20 . 71 
so 28 42 6.48 2.oa 

. ... . SW 
.. .. . E 
. .. . SE 

...... BW ... . s 
... SW 
.. . BE 

s 
SW 

59 15, 27 33 2 69 60 
53 28 40 4.66 1.22 . . . BE 
4g 26 45 4 93 I.f,6 . .. . ...... 

7 
9 

12 
15 
8 

14 
JO 
JO 
19 
11 

. . . . 
15 
18 

18 
10 
8 
8 

17 
7 
ij 
8 
2 

11 

5 g ...... . 
11 10 1 2 
10 7 •.. . 
7 8 . . . . ... 
6 5 . . . . .. . 
9 11 ....... . 

12 10 . . . 1 
6 7 ...... . 
9 10 . . . . . .. 
8 12 . • . ... 

.. .. •. ... . 6 ........ 
13 
4 

2 11 . . . • . .. 
8 11 . . . .... 

48 27 i3 5.88 1.83 . . .. SE 19 .... d 10 .. . . .. 
46 26 43 1 90 76 . . .. N W 
47 21 47 a.22 1.00 . . . .. . . . 21 
51 27 44 6.61 2.45 .. .. • SE 13 
41 'lJ1 4.5 a.ea 1.12 .. . .. sw o I 
49 28 « 4 .37 1.45 . .. . SE 15 

7 
7 

15 

. . . . . 6 . . . 6 
2 11 .... . .. 

10 13 ..... .. 
6 9 ..... .. 

15 7 • . . • ... 
57 21 33 2 76 . 74 .. . . SW 20 5 5 8 . . .. .. 
49 28 42 4.31 1 og .. .•• SW JO 13 
52 27 41 5 28 .09 .. . . . BE 10 18 
61 20 40 4 37 1 41 .. . SW 21 6 

; 12 ... • a 
2 11 . . 2 
3 6 ....... . 

58 15, 'lJ1 34 5 82 1.50 . . . . . s,v 13 15 
5~ 22 44 8.47 1.13 .. . N\V 15 12 

2 7 1 5 
3 6 ...... .. 

-- - 1---1---1---1·--- -- --·-----
__ A_v_er_o....:.g:...e_._. _._. _._. _ .. _. _. __ ._. _ .. _ .. _._ .. __ 71_._3 ___ 82_1 __ 60_6 _92_._6_. _ .. _. _ .. _ .. ..:....c;60..:......:. 8__;_·......:...:· •;.;.· __;4:.:1..:..:8:..__4 4_7 __ .. _ .. _. _ .. _. _ .. _. __ B_W ___ 1_3 __ l_0 __ 7-'-_7_ .. _._. _ ... 

SOUTHERN SECTION. 

Afton ...... . ... ..... .............. ......... 73 6 I 85 6 61.6 98 30 45 28 I 53 4.76 1.60 . . . . . . sw 10 13 7 10 . . . . . ... 
A 1 bla .......•.............................. 74 0 87.4 60 5 . . . . . . . .. 53 28 . .... 5 10 2. 15 . ..... SE 15 8 7 6 1 2 
Atlantic ................... . . .............. 70 4 80 7 60.0 93 29, 30 50 'lJ1' 28 4a 8 74 ~.93 . ..... 8 11 7 12 I! 1 5 
Belknap ........................... ..... ... T.? 9 81 5 6i 3 92 30 55 28 37 0.25 1 45 . . . . . . 8 . ... . ... 11 ... • ♦ •• 

Bonapu.rte ...... . . . . . . . . . . . . .... .. ....... 72 4 81 6 &:3 3 91 30 5a 28 39 !l 01 101 . . . . . . . . . . . .... .. . . ... ... . 10 . .. . . ... 
Centerville .... . . . . . . . . . . . . . . . . . . . . . . . .. 73.3 83 0 63 6 91 ao 53 28 38 l 61 1.70 . . . . . . ....... 11-1 4 8 12 . .. t 
Obu.rlton .................................... 7l 8 81 8 61.'i 91 30 54 20 37 4 77 2 00 . . . . . . s 7 15 ~ 14 . . . . .... 
Ola.rind a. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 0 83 3 66 6 99 :ro 58 28 ,1 2 911 1.25 . . . . s 17 ' 9 9 . ... • • ♦ • 

College Sprlngb ..... ....... ............. 74 .2 85 a 118 2 05 22,20,ao 56 27 40 3.94 1.66 . . . . . SW 12 H 4 9 . . . . • ♦ •• 

Oornlnf ................................... 72 6 62 4 62.8 93 29 
I 

53 28 40 6 3/i 1.72 . . . . 1:!W 16 4 11 7 ... .... 
Councl Blutrs ............................ 75 2 85 .2 65.2 00 22 65 27 41 3.14 .QI) ....... s . . . . . . 24 6 11 . . . . . ... 
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SOUTHERN SEOTION-OONTINUED. 

TJIIMPERATURE OJ!' THE AIR (IN DEGREES I PREOIPIT ATION, IN b ... I>, I>, o • I 

J!' ABllENBEIT). INCHES. Q) cO .... "' 
... 

"" ,.. 0 Q) .. . ~a) - Q) .... "" (/) ::s ,.. ca 'O 
I -i:1 (.) ca I>, 0 (/) 0 A A 

EXTREMES I!: 
'0- P. ca - I», a bQ I!: 'M (.) 'M ::s 

0 0 "' ca o . .cl • 
STATIONS. 

. .. E'M ,c,"" 
I>, I>, • I>, d "' "' I>, "" "" (/) 

~ (/) 

- ci 
I I • a a ..... Q) ..... i . (/) :::: 0 Q) • Q),O Q) • 0 

Q) a ... a 
.cl cO >o8 = i:l a I A bQ .cl ..~ .......... cd d .0 (/) .0 ::s ,0 Ill !>,..cl p,_. 
.. Q) ~~::s - ::s Cl) .,!. ::s Cl) ..,;,d .. a~ a~ o"" 

ca- ::s =- i~ I> 0 ao dO 90 0 

g9 Q) a a Q) a a :a +' .ea .. d ca d a> ca Q)- ::so -i:1 0~ ca = 0 "" 0 .,.,c, 0""' ..... ::S'O ::S'O ca- ::s~ 
:s 2 ~ :s A :s 0 :s :s (!) ~ i:i.. z z z ~ z ~ 

·- --- - ---- - - -
Eldon ... . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 73.9 84.8 63 0 96 30 52 28 44 4 76 1 67 . .... s 2i 6 . 1a I . .. 
Fairfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 8 82.0 61.7 92 80 50 28 42 5 54 2.01 ... .. . ... . . . 11 16 3 15 . . . 

Ft. ttla.dlson• . • • • • • • • • • • • • • • • • • ♦ •••• ' . .... 76.1 90 80 62 22, 27 28 3.00 .75 ... . SW 7 15 8 10 . .. 8 

Glen wood ............................... . .. 12 a 83 4 61.2 95 ~9 47 9 48 4 66 1.67 . .... SE 8 15 7 6 . . . . . .. 
Greenfield ♦ ••••••••••••••••• • •••• • ••••••• • • 72.6 83.8 61.4 94 30 50 27 44 12.48 7.21 ..... . s 16 8 6 12 5 

Hedrick *b .. . . . . . . . . . . . . . . . . . . ............ 74 7 94 2-l 60 26 34 4.11 1.20 . .... . ........ 18 1 ll 10 . ... . .. 
Hocfievllle ................................... 71.6 80.0 63 2 91 30 55 28 36 6.07 1.66 . .... s 9 16 6 12 . . . . . ... 
In ia.oola. ................... . .............. 72 2 81.5 63 0 9l 29 30 54 27 37 5.36 1.~ . ... SW 17 5 8 10 . . . . 

Keokuk. . . . . . . . . . . . . . . . . . . . ........... 75 6 84.2 66.9 112 30 58 20 34 4.77 1.08 . ... SW 15 7 8 ll . . 10 

Keosa.ul\ua. . . .............................. 7! 4 83 7 65 2 93 23, 30 55 21, 28 38 5 18 1 00 . . . . . . . . .. . .... . . . . . 10 . . . . 

Knoxvll e:;. . . . . . . . . . . . . . . . . . . ........... 73.1 83.2 63.0 9i 80 54 28 40 3.70 .97 . ..... SE 14 10 6 8 . . . . . ... 
Lamoni ...... . ............................. . 72 8 82 2 63.-! 92 30 55 20 37 4. 62 1.62 . .... SE 20 3 7 12 . .. . . ... 
L.-nox ...... . . . . . . . . . . . . . . . . . . . . . . . . 71 8 80 .7 62 9 92 29, 30 55 29 37 8 01 .61 . .... s 18 6 6 10 . . 10 

Mooar .. . ........ . ..................... . .... 72.2 82 6 61.9 91 30 50 19,20.28 41 5.0l 1 06 . ... SE,SW 16 6 9 10 . ... 
Mt. A

14
r . ... . ............................. 72 8 83 3 62.2 94 30 57 20,27,28 37 4.55 1.59 . .. . SW 13 11 6 9 . ... . .. 

Mt. P easant * .. . . . . . . . . . . . . . . .. . . . . . . .. . 75 0 90 30 62 16, 17 28 5.87 2.47 . ... SW 17 9 4 11 . . . . . ... 
Oma.ha., Neb ............................ 73 9 82.5 65.3 95 22 55 27 40 5 16 2.114 ..... SE 15 7 8 10 . ... . . 
Osceol11. ........................... . .... . .... 71.8 Rl.4 62 1 97 30 54 28 43 4.95 1 65 ...... SW 6 17 I 7 10 10 

Ovid . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 72.0 82.0 62.0 89 24, 30 53 28 36 5 42 3 00 . ... . SE 16 5 9 10 . . . • • ♦ • 

USk aloosa. a ......... . .... . ................ . 71 8 82 3 61.2 94 30 49 2-8 45 2. 10 .70 SW 15 4 11 10 . . . ... 
Ottumwa ...... . ........... ................. 73.6 83.9 63.2 94 30 5> 20 39 4.45 1.40 . .... s 8 9 13 7 . . . . . ... 
Pella. . . . . . . . . . ................. . .... 69 3 77.1 61 5 87 24 52 28 35 2.42 .87 • ♦ ••• SW 19 6 5 6 . . . . . ... 
Red Oak ......... , ......... .. ....... . ....... 73 .8 81.6 62 1 94 24, HO 52 27 42 4 66 1.50 .. .. . .. . . 11 . . . . ... 
Sidney. . . . . . . . . . . . . . . . . . . . . . . . . ........... 72.2 81. l 63.4 94. 29 57 77 37 6.40 2 35 ..... SW 16 8 6 9 . . ... 
Si~ourney .. . . . . . . . . . . . . . . . . . . . . . . ......... 73 6 86 .6 60.7 98 30 50 28 48 3.53 1.10 ...... SW 21 9 . . 9 . .. 1 

Th urman ......... . ..................... . .. 73.5 83.9 68 .1 96 29 54 27. 28 42 7 62 4 6.5 ... . SE 10 11 9 9 . . 1 

Winterset ....................... . .......... 71.3 81 8 60.8 93 29, 30 51 16, 27 42 11.13 3.08 . . . . • • ♦ •••••• . . . ..... . ... 10 . .. . . ... 
-- - --- -- -- -- -- - - -

Average.. . . .... . . . ............. . 72 .9 82.9 62.8 93 .2 ..... 53.6 . .... 39.9 5.29 . . . .. . .... SW 14 9 7 10 . . . ... 
. . . . 71.4 81.8 60 .8 92.8 . .... 50.3 . . .. 42.6 4 72 ....... . . SW 13 10 7 9 . . . . . . 

Average tor the state. 
• Means determined from 7 A . M , 2 P M a.nd 9 P. M. obser vat ions, a.nd maximum and minimum are ta.ken f rom eye rea.dlnirs. tMeans determineci 

trom 7 A. 11. a.nd 7 P. 11. observations t Received too h1.te tn be com outed with maa.ns. a One dl\y mlssh1g. b two days. etc. 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President--W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President--R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
D AN'L SHEEHAN' . 
J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

• Osage, Mitchell Co. 
Secretary-P. L. FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J. P. MANATREY, . 

J. W. WADSWORTH, 
G. S. JOHNSON' 
GEO. w. FRANKLIN, 
L. H. PICKARD, 

Bloomfield, Davis Co. 
• Fairfield, Jefferson Co. 
Algona, Kossuth Co. 
Maquoketa, Jackson Co. 

Atlantic, Cass Co. 
Harlan, Shelby Co. 

EXECUTIVE COMMITTEE. 

W. F. HARRIMAN. R. J. JOHNSTON. P. L. FOWLER. C. E. CAMERON, Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly an d monthly 
reports of Meteorological data a re received 
by the Iowa Weather and Crop Service . 

Adalr ..................... . .......... F. L. Morrison. 
A.1ton .................... , ...... Hon. N. W, Rowell. 
Albta ................. . .................... R. Moore. 
AlgoDa ................. . ........... 0. D. Pettibone. 
A.I ta. .................................. D, E. Ha.ddeo . 
Alta {Near) ........................... W. J. Minard. 
Amana ............................ Conrad Schadt. 
Ames .......... . ..... . ........... . . Exp. Station. 
Ames (6 miles s. e.) .................. . I saac Young. 
Atlantic . . .............................. J. W. Love. 
Audubon ............................ F. P. Hooker. 
Bed tord .................. , ...... Prof. E. H. Griffin. 
Belknap ............................ A. W. Rankin. 
Bello Pla.1ne ................... . ... 8. P. Va.ndlke. 
Bonaparte; ........................ Bon. B. R. Vale. 
Brltt . . . ................ .. ........... G. P. Hardwick. 
Burlington .................. Prof. H. H. Severn. 
Carroll.. . . . . . . .. .. .. . . . . ........... . . Moses Simon. 
Oedar Falls................. . ... Prof. A. 0. Page. 
Oedar Rapids ......... Electric Light & Power Oo. 
Oentervllle ....................... Geo. Goodlander. 
Obarlton ....................... Bon. S. R. Mallory. 
Oharles Olty..... . . .. .. .. . . . . . . . . . .. .. Ida Scholtz. 
Cherokee ......................... Hon. L. W. Beal. 
Clarinda ...................... . .. A. S. Van Sandt. 
Clear Lake ....... . ... . ............... A. S. Hawley. 
Clinton ............................ Luke Roberts . 
Oollege Springs ..................... .. A. bl. Finley. 
Oornlng ................... .. ...... J ohn W. Bixby. 
OouncU Bluffs ......... . ................ J.B. Rishel. 
Oresoo ................... . ....... Gregory Marshall. 
Davenport ......................... *J. M. Sherrler. 
Delaware..... . . .. . .................... . Wm. Ball. 
Decorah..... .. . ..... . ........... F. H. Baker. 
Denison ............. ........... . Wm. A. McHenry. 
Des Moines ............... •Geo. M. Obappel, M. D. 
Ds Soto ................................ R. D . M.lnard. 
Dows .................................. R. E. Fuller. 
Dubuque ......... . ................ . *E. B. Bowle. 
Eagle Grove . ............... .. .... Smalipe.ge Bros. 
Eldon......... . . ........ . . .. .. ... . . . T. Madden. 
Eldora ..................... Prof. 0. F. Woodward. 
Elkader ................ ........... Obas. Reinecke. 
Estherville. . .. .. . . .. .. . . .. .. .. . . .. . M. L. Archer. 
Exira.. . ... . . . . . . . . . . . ......... .. . G. W. Guernsey. 
Fairfield ......................... Obarles J. Fu !ton. 
Favette ........... . .................. R. Z. La.timer. 
Ft. Madlson ................. Miss L.A. McOrea.dy. 
Fonda ...... . ...... . ................ Obas F. Linnan. 
Forest Olty ............................ J. A, Peters. 
Fredericksburg ...................... O. E. ,vrlgbt. 
Ga.Ive. ...... . .................... . ...... J~ Crowley. 
Garden Grove......................... . . Wem~le. 
Gladbrook ........................ . Geo. F. Par er. 
Glenwood ........................... J.P. Jackson. 
Grand Meadow (Postville P. 0.J .. F. L. Wllllams. 
Greene ..... . ............................. J. L. Cole. 
Greenfield ............................. J. G. Culver. 
Grinnell. ........................... Prof. 8. J. Buck . 
Grundy Center ................. . .... Geo. F. Ellis. 
Gu tbrle Center... . .............. Oscar Klingman. 
Hampton ............................ E. 0. GroneUe. 
Hedrick ...... . ........................ J. T. Brooks. 
Hawkeye ......................... Mies I. Whorley. 
Hope ville ............................ M. T. Ashley. 
l:iumboldt .............................. B. 8. Welle. 
Independence .. . . . .................. E. F. Wultke. 

[ndlanola ........................ Pro!. J. L. Tilton. 
[owa Olty ...................... Prof. A. A. Veblen. 
Iowa Falls .... . .................... . J.B. Parmelee. 
Keokuk .... . ................ . •Fred. Z. Gosewisch. 
Keosauqua ....... .. ......... Prot. J. H. Landes 
Knoxville.......... .. . . .Casey and Reaver 
Lamoni ........................... T. J. Fitzpatrick. 
Le Olalre ........... . .............. River Observer. 
Lansing .............. . ........ ... . G. B. Markley. 
Larchwood .......................... R. F. Walker. 
Larraoee ............................. H. B. Strever. 
Lenox . ... . ........... . ............... J L. Hurley. 
Le Mars ....... . ...................... Dr. T. E. Oole. 
Linn Grove {Mt. Vernon P.O.) Rev.J. W.Hubbard. 
Logan ............................. blrs. M. B. Stern. 
Malvern .............. . .. . ............ R. F. Norton. 
Maquoketa .................... Dr. A, .B. Bowen. 
Mason Olty ............................ B. F. Gibbs. 
Marshalltown .......................... 0. M Oook. 
Millman ............................... W. H. Shaul. 
Monticello ......................... ,A. Mattblessen. 
Mooar. .. .......... ... . ......... F. G. Thomas. 
Mount Vernon............... . .... Prot. A. Collin. 
Mt. Ayr ............•..• . ............... A. F. Beard. 
Mt. Pleasant ........ , ........... . Dr. Max E. Witte. 
Neola. ........................... J. H. Garland, Jr. 
New Hampton ............ . .... . ..... R . B . Gurley. 
Newton ................................. A. Lufkin . 
Northwood ....................... A. L. Thompson. 
Odebolt .............. . .................. . E. Starner. 
Ogden ...... , ......... , . . . . . . . . . . . . . . . . .. E . Sayre 
Olin ........................... Hon. Na.than Potter. 
Omaha. Neb .......................... *L. A. Wei ob. 
Osceola .............. . .... . ........ . . . A. W. Lewis. 
Ovid ................................... B. 0 . Mlller. 
Osage ................... . ........... G, D. Pattlnglll. 
Oskaloosa ............................... Jos. Boyd. 
Ottumwa ............ . .......... Dr, J. F. Herrick. 
Pella .......................... . .... . .. T. W. Cox. 
Pioneer ............... . ............. A. W. Hawley. 
Plover ................................. J. 8. 8mlth. 
Portsmouth ....... . ............ J. W. Dahlheimer. 
Prlmi:i;nar .......................... P. R. Balley. 
Red Oak .......................... . . .. Geo. W. Bolt. 
Relnbeck ............. . ....... Dr. L.B. Hathaway. 
lildleway .......................... . Arthur Betts. 
Roc Raflds ........ . .............. W. 0. Wyckoff . 
Rockwet Oitv ..... ... ..... . ....... 0. M. Randa.ii. 
Ruthven ... . ........................ , . Ora. Taylor 
Sibley ............................ B. G. Doolittle. 
Sidney .... . ................ . .. G V. Swearingen. 
Sigourney ................... Mrs. R. F. Ashbaugh. 
Sioux Olty ....... . ................. •u. G. Purssell. 
Sao City ........ . ........... . ......... Dr. O, Brown. 
Spencer ............................ . .. . S. Gillespie. 
Spirit Lake ........ . .......... W. o . Drummond. 
Stuart .............. . ................ H. M. Bartlett. 
Tara . . ................... . ....... W.E.Humpbry. 
Thurman ...... . ... . ........... . ........ 0. R. Paul. 
Toledo ...... . . ..... ... ................ Obas. Mason 
Vinton ........... . ... . ..••. . ......... T.F.MoOune 
Vllllsca ...................... ... J. F. McCartney. 
Wapello .............. . ....... .. Geo. ,v Schofield. 
;asblngton .......... .. .. .. .... . ... Wm . A. Oook . 

ash ta ............. . .... .. ............ H L Felter. 
Waterloo ..... . ............ .. .. . ...... M. L. Newton 
Waverly . . ......... . ......... .. ....... H. S. Hoover. 
Waukee .................. . . . .......... N. O. Wragg. 
Webster Olty ............. .. ... .... ... Loui s Frank. 
Whitten ..................... . Dr. Frank P. Butler. 
Wilton Junction .................. ..... J. M. Rider . 
Wlnterset ........................ W.W. McKnight 
West Bend .................... .. Phil. Dorweiler 
West Union ........................ . . . J. W. Bopp. 
West Branch ........... . ............ A. A. Madson. 

• U, S. Weather Bureau . 

WEATHER-CROP OBSERVERS. 

&J:>orUno for the Wukl11 Bu.UeUn. 

Agency ............................. J, H. Van Zant. 
Albia ... . ............................. Wm. Mercer. 
Allerton ........................ . ...... J ames Piper. 
Alta............................. ..Jonas Ousbma:n. 
Ames ............ . ..... .. ................ 8. B. Mills. 
Attica .......................... G. W. Mendenhall. 
Battle Oreek ............................ A. Preston. 
Blairstown ....... . ...................... T. H. Well. 
Boone ......... . ........................ L. 0. Morrla. 
Centerville.... . . . .. . .. . . . . . . . ..... Henry Galley· 
Charles Olty ......................... W. B. Towner· 
Charlton ... . ........................... 0. 0. Burr. 
Olarksvllle ..................... . .. F. M. Russell 
Oorrectionvtlle ............. Bon. W. B. Ohaoman. 
Corntng ............................ Jerome Smith. 
Corwith ................................. Wm. Oxley. 
Olermont ......................... Obas, Larrabee. 
Oounoll Bluffs........ .. . .. .............. L. Prouty. 
Creston .............................. M.. V. Ashby. 
Danville ......... . ........... Sherman Matthews. 
Emerson.. . . . . . . . . . ......... . ......... JJ. B. Nims. 
Ely ........................ Bon. A. J. Fuhrmeister. 
Farlin .... . ................... . ..... Jesse J obnson. 
Fulton .. ...... . ..... , ...... . ... ... Oar ! S. Frank. 
Fontanelle ... ............ . .. Bon. L. M. Kilburn. 
Ford ............ , .................... J. O. Rlohards. 
Fort Dodge ......................... R. W. Blaine. 
Geneva ..... .. ............... Wm. R. Thompson. 
GrJunell .............................. A.O. Price. 
Guthrie Center ..................... W. \'V. Balley. 
GIiman ..... ... ..................... James L. Wylte. 
Hesper . .......................... G. E. Dillingham. 
Humeston .. .................... Hon. S. H. Moore. 
Independence ....................... 0.L. Thomas. 
Larrabee .......................... 8. B. Carnahan . 
LaMars ... .. .... . ....... Hon· Henry Sobrooten. 
Lockridge . . . ...... .. ............ J ohn F .. Farman. 
Marshalltown . ............... Bon. S. B. Packard. 
Mason Olty ....................... Wm. Nettleton. 
Mapleton . ............. . .. . .......... . ..... A. Lamb. 
Mt. Pleasant .................. .. ..... W. 8. Wright. 
Milton ....... .. . . ............. Bon. E. 0. Holland. 
Mount Vernon.... . . .. . .. . . . . . . . . .. Robert Bmttb. 
Nevada ........ . ..................... Geo. 0. White. 
Osage...... . . . . . . ...................... E. W. Stacy. 
Orange Oity ........... .. . . ....... B. J. Va.ndeWe.a. 
Paton .. ........... . .. . ................ A. B. Oond.Jt. 
Pittsburg . . .. ..... ..... ............ G. O. Duffield. 
Rockford (Oerro Gordo) ......... Bon. J. W. Bird. 
Rook Raflds.. . . .. . ............. D. E. F. Merrill. 
Rockwel City ........................ J. G Palmer~ 
Ross ville ... . . . ......... . . · ............. T. B. Wiley. 
Rowley ................ . .......... . ...... L. Maxson. 
Sagevll!e ..... .. ................ Hon. F. N. Knoll. 
Seymour .... . .. .. ....... . .............. L.B. Sager. 
Shenandoah .... . , ...... ,. .. . .. Reuben Mn I Uson 
Spirit Lake .. ..... . . .. • .. . . . . .. . . . . . .. . .. L. Stowe. 
State Center . ............. . ....... E. P. Thompson. 
'Ta.ma. . ........ . ........................ W. G. Malin. 
Guity ... . .. . .. ... ..... .. ............ Edw. Bummer. 
Van Borne .. . ........ .. ............ . Bpenoer Smith. 
Winterset .. .. . . .. .......... . ..... H. A. Kinsman. 
Wali Lake . .............. .. .......... T. E. Wlloox. 
Wilton ... ... .. .. ....................... Thos. Boot. 
Wiota. ................................. I. 8. Ooomea. 
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AUGUST IST CROP REPORT. 

Reports received from the county and township correspondents 

of the Iowa Weather and Crop Service, on or before August 

1st, have been tabulated, and the estimates as to the condition 

of the unharvested crops show the following averages: 

CORN, 94 per cent ; MILLET, 90; FLAX, 95; BROOM CORN, 90; 

POTATOES, 78; APPLES, 63; GRAPES, 95; PASTURES, 86. 
The fact should be noted that since the dates on which most of 

these reports were written the copious rains have broken the 

drouth and greatly improved the condition of the crops that were 

most injuriously affected by heat and aridity. It remains to be 

seen whether or not the corn crop bas been so materially injured 

as to reduce the final output below the average. Opinions in rela

tion to that are likely to be somewhat influenced by local condi

tions or personal inclinations. 

CLIMATE AND CROP REVIEW FOR JULY. 

With considerable variability in the daily temperatures, the 
average for July was about normal. The month was generally 
dry, though scattered localities received excessive amounts of 
rainfall. Droutby conditions prevailed generally from the 3d to 
the 27th, mitigated in a few sections by showers the 6th and 19th. 
For a period of about twenty-four days the larger part of the state 
received very little moisture, and the greater portion of the pre
cipitation of the month fell in the last four days. And the drouth 
was intensified by some high temperatures, ranging from 90° to 
100°, with brisk to high winds during a part of the dry period. 

Though the dry weather was somewhat unfavorable for corn, 
late potatoes and pastures, yet there were compensating advan
tages resulting from the almost ideal conditions for maturing and 
harvesting the unusually large crops of hay, wheat, oats, rye and 
barley. In the larger part of the state the bulk of the hay was 
secured in perfect condition; and, for the most part, the weather 
was all that could be desired for cutting, shocking and stacking 
the heavy grain crops, which, because of the great bulk of straw, 
needed continued dry weather to secure it in good order. 

The chief drawback to these favorable harvest conditions was 
experienced on the night of the 19th, in tbr form of severe wind
squalls that swept over extensive areas in nearly all districts, 
causing considerable damage to grain in shock or uncut in the 
fields, and wrecking many stacks of hay and grain. The damage, 
though considerable, was not sufficient to reduce the yield of grain 
or hay crops below an average, and the output of the harvest will 
be unusually heavy. 

The condition of corn was unusually good the first week in July, 
giving promise of more than an average yield. The dry weather 
and occasional periods of high temperatures that prevailed from 
the 8th to the 27th, during the critical stage in the development of 
the corn plant, unquestionably caused material injury in fields 
most exposed to the effects of the heat and arid conditions. The 
copious and well distributed showers, that came during the last 
week of the month, afforded substantial relief and gave renewed 
assurance that the corn crop in the aggregate would not fall much 
short of the average of recent years. Potatoes and pastures were 
much benefited by the moisture that came at the close of the 
month. 

WEATHER BUREAU CONVENTION. 

The convention of Weather Bureau officials, to be held at 
Omaha, October 20th and 21st, is likely to be the most important 
and interesting meeting ever held under the auspices of the 
National Weather Bureau. Voluntary observers are recognized in 
the official notice of the convention, and we trust that Iowa observ
ers who intend to visit the Trans-Mississippi Exposition will make 
their plans to go there during the week in which the meeting is to . 
be held. They will be heartily welcomed, and will be accorded 
full recognition on the floor of the convention. The sessions will 
be held in the rooms of the Commercial Club, in the Board of 
Trade building. Special rates will be made at the hotels. The 
chief of the Weather Bureau will be present, and probably Secre
tary Wilson will attend at least one day. 

NOTE AND COMMENT. 

A JULY NOON. 

The uplands crowned with garnered grain, 
Green waving meadows wait their turn, 

A glimmering heat o'er field and plain, 
In hedgerows late wild roses burn. 

The listless poppy's scarlet wings, 
Shine forth from many a garden fair, 

The yellow mustard spicy flings 
Its fragrance on the heated air. 

Down dusty lanes the cattle stray, 
Where waters bright through willows gleam 

Contented quench their thirst, then stray 
To stand midsides in cooling stream. 

A faintest hint of wandering breeze, 
Soft through the larch and locust trees, 

The toiler, drowsy, seeks the trees, 
Forgetful in their shade, he sleeps. 

-Farni Journal. 

I 
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4 MONTHLY REVIEW OF THF 

All friends of the Iowa Agricultural college sincerely regret 
the resignation of Prof. J. L. Budd, who has filled the chair of 
horticulture and forestry for many years. But it is gratifying to 
be assured that this does not signify his withdrawal f rc•m active 
work in the field wherein he has won a foremost place as an inves
tigator and instructor. He will be active and forceful as long as 
he lives, and much of his good work will benefit future genera
tions. He has helped to make horticulture a great and profitable 
industry in Iowa, and his influence bas gone far beyond the state 
lines. 

H. Jerolaman, the eastern specialist, is a hard and hopeful 
worker. He has his ideal, and only asks ten years more to reach 
it. "Strawberries as big as pineapples" is his pledge to the world 
About r910 the lady at the tea table will say: "Do let me help 
you to another slice of the strawberry."-The Frui/J11an. 

Iowa was credited with 183 nurseries by the census of r890, and 
the United States contained 4,510. 

*** 
The berry crops, of all varieties, have brought liberai returns 

to the producers. The FruitJ1zan was quoted last month as author
ity for the statement that the strawberry crop produced in Iowa 
this season by gardeners and fruitmen amounted to 50

1
000 bushels, 

or r,600,000 boxes. The net value to the producers must have been 
at least $75,000-not $5,000,000, as a ridiculous jumble of figures 
made the Fru£t1nan's item tu read. There is no question but the 
total value of the fruits grown in Iowa, by farmers, gardeners and 
orchardists, will reach very high figures when the next official cen
sus is made. We have been making good progress along that line 
of production, but the farmers do not as yet realize the value of 
good fruits, which contribute so largely to health and enjoyment of 
life. 

* * * 
The Boone Republican, in its intelligent review of the crops of 

that county, says the recent rain bas put ce,rn beyond question and 
the other chief products are safe. To this it adds: "A return to 
wheat raising bas amply paid the farmers for the past few years 

• I 
especially the present. Never a more ample and well secured 
crop of wheat bas been put in shock. One man reports 28 bushels 
of winter wheat to the acre, testing 62 pounds." 

*** 
Broomhall, in Liverpool Corn Trade News, sums up the wheat 

situation as follows: "We feel confident that the importing coun
tries next season will require at least 45

1
000,000 quarters (360,000

1
-

000 bushels) of wheat, and that America will not export more than 
about one-half that quantity, leaving Russia, Roumania, India, etc, 
to meet the balance of the demand." 

*** 
The bay crop of the United States this year will be the largest 

on record, says the Hay Trade Journal. It is certain that Iowa 
will conttibute a large quota to make up the grand total for the 
country. And the quality will be good. 

* * * 
They do some things better in Germany than in the United 

States. In cutting spruce for pulp mills the Germans obtain large 
quantities of timber without impairing the sources of supply. They 
thin the trees freely but judiciously. In the United States 1,200 
large pulp mills are using 2,000,000 cords of spruce annually and 
they slash off everything in sight. Production of pulp in this 
country bas increased twelvefold since 1882. In ten or twenty 
years the supply of spruce in the northeastern states will be 
exhausted. The American waste of the treasures of the forest is 
most deplorable.-St. Louis Globe Denzocrat. 

*** 
It is reported that the Musquakie Indians, on their little reser

vation in Tama county, will this season harvest 1,000 bushels of 
wheat, 3,000 bushels of oats and 201000 bushels of corn. That 
indicates a fair measure of progress toward c=vilization. It is 
likely, however, that the women of the tribe performed the larger 
share of the labor in the production of the crop. 

*** 
Horseless carriages are being introduced for passenger service 

on the streets of South African towns. And the dark continent is 
receiving some of the rays of electric light. 

*** 
R. A. Sallee, of Blanchard, writes as follows: "On the after

noon and night of July 6th we bad an unprecedented and extraor
dinary rainfall, continuing about ten hours. It was a steady 
downpour, accompanied by a blaze of lightning, with no wind or 
bail. Three persons in this neighborhood report a measurement 
of between twelve and thirteen inches. Half bushel measures, 
tobacco pails and upright two gallon jars were observed overflow
ing. The storm extended over the southwest part of Page county 
and in the country south and west of it, but in the central part of 
the c1 unty it was only a heavy rain. While this story of the extraor
dinary amount of rain here will be deemed unreasonable, yet it 
is a well verified fact." 

Drouth in Australia, it is stated, has caused the loss of 60,000,-
000 sheep. This fact should serve as a stimulant to sheep hus
bandry in this country, as it is likely to affect the mutton and wool 
markets of the world. 

During the fiscal year ended June 30th, the export trade of the 
United States amounted to Sr,231,3111868, which is double the 
amount of our purchases abroad. And the fact should be empha
sized that 71 per cent of that enormous total of exporls represents 
the products of the farms of this country. These figures afford a 
striking illustration of the magnitude of our agricultural interests 
and their important part in our national prosperity. 

Prof. E. B. Garriott, of Chicago, has been assigned to duty in 
the forecast division of the Weather Bureau at Washington, with 
the additional responsibility of superintending the chain of sta
tions established among the West India islands and along the 
shores of the Caribbean sea, to give warnings of the approach of 
dangerous hurricanes from those tropical regions. The \Vasbing
ton correspondent of the Chicago Record says: "While it was 
the primary purpose of these stations to give warnings to the 
American fleets operating in Cuban and Puerto Rican waters, it 
was also proposed to furnish the information to the merchant 
marine, and now that the ports of Santiago de Cuba and Ponce, 
Puerto Rico, have been thrown open to commerce, and the prob
abilities are strong that all the ports of Cuba and Puerto Rico will 
soon be open, the new service will prove of great value to com
merce. The hurricanes enter the Caribbean sea from the Atlantic 
ocean through the Windward islands, and it is believed that 
experienced observers will make it possible, owing to the slow 
progress of the hurricanes, to give advanced warnings of their 
approach. Professor Garriott takes the view that t,he expense of 
maintaining the new service for a year will be warranted if it 
results in giving timely warning of the approach of one hurricane. 
The damage to shipping that generally attends one of these trop
ical storms is very great, and it is confidently believed that our 
exporting merchants and ship owners will sa \·e millions of dollars 
during the present hurricane season by the warnings which the 
department will give. It is intended to make the service almost 
as complete as that now given upon the lakes and along the sea 
coast, and it will be continued long after peace is established, and 
may be permanent." 

• 

• 



IOWA WEATffER AND CROP SERVICE. 5 

According to the best calculations obtainable, the world's larg
est wheat crops were raisf'd in 1893, 1894 and 1895. These were 
the crops that produced the great surplus which caused the serious 
decline in prices. The yield of 1896 and of 1897 was small com
pared with th~ previous three years, resulting in the consumption 
of the surplus of the earlier period. All calculations now bear out 
the conclusion that 1898 will pr Jduce another la1 ge crop, compar
ing favorably ,vith the largest yields of other years. Inasmuch 
as the surplus was so nearly exhausted this season a very large 
proportion of the early marketings from this cr(,p will go to fill up 
vacant places made so by the high prices this season. It is fair 
to conclude that prices of cash wheat will be fairly maintained 
until at least a reasonable supply bas accumulated. It is noticeable 
that wintt r , ... beat bas not moved so freely since the threshing began 
as we generally supposed it would move. It is not unlikely that 
spring wheat movement will show equal tardiness and that prices 
will consequently exceed current expectations.-Mt'nneajJolt's 
illarket Record. 

*** 
A phenomenal rain thunderstorm occurred in Philadelphia, 

Pa., August 3d. Within one hour and forty-five minutes the rain
fall measured 5.40 inches. The heaviest previous rainfall was 5.20 
inches in 2i hours, about 12 y,ears ago. During the storm on the 
3d the electric display was terrific, and great damage was caused 
by lightning strokes. The floods also caused heavy loss of prop
erty in basements and cellars. 

* * * 
"The first attempt at scientific forecasting of the weather," 

says E. J. Prindle, in an article on "Weather Forecasts," in 
Appleton's Popular Scz'ence Monthly, July, "was the result of a 
storm which, during the Crimean war, November 14, 1854, almost 
destroyed the fleets of France and England. As a s orm had 
raged several days earlier in France, \ ' aillant , the French minis
ter of war, directed that investigations be made to see if the two 
storms were the same, and if the progress of the disturbances 
could have been foretold. It was demonstrated that the two were 
in reality one storm, and that its path could have been ascertained 
and the fleet forewarned in ample time to reach safety." 

* * * 
The heaviest damage by lightning during the past month in 

this state, was caused by a stroke at Clarinda, on the night of the 
27th, resulting in the destruction of Shambaugh & Son's flouring 
mill; loss reported to be $ t 7,000. 

Straw is seldom included in the statistical tables of soil prod
ucts, and yet if credited with its actual value it would make a figure 
of no insignificant proportions. In Iowa the area in small grain 
harYested this season is a little over 6,500,000 acres. The straw is 
unusually heavy, the estimated average, after threshing, being one 
and a half tons per acre. This would give us a total straw prod
uct of 9,750,000 tons. One of the best farmers and agricultural 
writers in this state is authority for the statement that a good 
farmer can make bis straw crop worth at least a dollar per ton, by 
using it for feeding stock and bedding the stables and sheds. 
That estimate would give a total value of $9,750,000 for this 
so-called by-product of the farm!i . But all farmers are not suf
ficiently practical and economical to make the most of their straw 
stacks, so we mu~t allow a rebate on account of the wasteful 
methods in vogue. Making this allowance it is safe to reckon the 
actual value of the straw output this season at about $6,500,000, a 
dollar per acre for the area harvested. If the farmers do not real
ize that amount from such a vast output it will be their fault or 
misfortune. If their farms are well stocked they can surely make 
the straw valuable. 

Lilienfeld's discovery of the chemical production of albumen 
fro.n the products of coal tar and similar waste stuff has excited 
discussion of the question as to its practical value as a substitute 
for animal food. An English scientific writer says: 11 I quite 
believe it possible for a chemist to make a substance chemically 
identical with the albumen of nature. The point is, would it be 
physiologically identical? Chemically speaking, all nutriment 
necessary for man is found in grass and its seeds, but bow would 
the man fare who tried to live on grass? Every scientist recog
nizes that man requires phosphorus for his nervous development, 
but nobody wou·d dream of giving phosphorus in the inorganic 
state. It is the same with artificial albumen. I cannot say it will 
replace natural albumen as human food until it bas been subjected 
to a trial on a large scale over a long period. Each animal best 
obtains nutriment from the kingdom to which it is adapted. 
Kittens fed on fruit, horses on goat flesh and cattle on fish would 
not thrive as they would on natural foods." 

CLAY BALLAST-ITS COST AND METHODS OF 
MANUFACTURE.* 

BY H. FOSTER BAIN, ASSIST/ NT STATE GEOLOGIST. 

The use of burned clay as a ballast material in railway con
struction has, in recent years, been rapidly expanding. In Mis
souri the business amounts to about $1,000,000 yearly. In Iowa 
the output is smaller but still important. In 1896, the Rock Island 
road used 76,000 yards at one place in Iowa. Last season 100,000 
yards were burned for the Burlington road in two pits and a large 
amount of material burned about six years ago spread. The 
material is being investigated by many of the most progressive 
roads in the middle west, and is fast making friends among con
structing engineers. It has been extensively used by the C., B. & 
Q.; A., T. & S. F.; H. & St. J ; Wabash; K. C., St. J. & C. B.; C. I 
R. I. & P. and other roads of the region. This year a consider-
able amount is being burned for the Iowa Central. The Chicago, 
Burlington & Quincy bas probably bad the most experience with 
it, having begun its use about eleven years ago. The main line of 
that railway is ballasted with burned clay, and it is interesting to 
remember that it was over thi s roadbed that the record run, of 
April, 1897, to Denver, was made. Of the trunk lines crossing 
Iowa the Milwaukee has a gravel track, the Northwestern a rock 
ballast, the Rock Island part gravel and part burned clay, and the 
Burlington a clay ballast. It is, perhaps, significant that the Bur
lington, with the long haul to Omaha, still carries the fast mail. 
The railway officials are so well satisfied with the clay ballast that 
they have been for some years spreading it along the various lines 
in Iowa and Missouri, and io 1897 they ballasted up a considerable 
section of the St. Joe division. A not unimportant factor in the 
increased use of the material is the decreased cost, which has 
resulted from the introduction of machinery in its manufacture. 

The material used in the production of clay ballast is derived 
from the surface formations. It is taken from beds which owe 
their origin, indirectly, to glacial agencies. At Clifton and other 
points in Missouri, and at Davis City, Iowa, the clay is obtained 
from river bottom land. It represents the river gumbo clay. At the 
latter place at least, and probably also at several of the former, the 
clay was derived from the upland gumbo-loess deposit, and has 
simply been redeposited by river action. The Maxon and Brush 
pits, which will be more particularly described, as well as several 
in Missouri, are located upon the upland and the material is taken 
from the ordinary upland loess, which covers so large a portion of 
Indiana, Illinois, Missouri and Iowa. This loess is of what is 
known as the older type or white clay phase. It is a drab to white 
pebbleless clay, with fine grain and great plasticity. An analysis 
of clay of this formation gave the following results: 

* From the Mineral Industry, Volume VI. 
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Hygroscopic water ..............•..•..................... 
Combined water ............••... . •...................... 

Silica Si 0 2 •••••••••••• • • •• - • • · - , • - • • • • - • • • • • • • • • • • • • • • • • 

Alumina Al 2 0 3 . .•••••••••••• , - - • • • •, • • • • • • • • • • • • • • • • • • • 

Iron oxides as Fe 2 0 3 •.•••••. , •••••• , ••• - • , - , • • • • - - • • • • • • 

Manganese oxide Mn O.... . . . . . . . . ...........•......... 
LimcCaO ..................................... . ...... . 
Magnesia Mg 0 ......................................... . 
Soda Na 2 0 .... . ....................................... . 
Potash K 2 0 ............. . ... - .. . • • • , •, • • • • · · · - • · · · · · - · · · 

3.76 
6.89 

63 . 31 
I6. 5 I 
4.o6 
0.49 
I. I I 

I , IO 

2.20 

--
Total,_ ................................ , .......... 100.36 

In much of the clay the silica would perhaps be lower and t!J.e 
alumina higher. The two prominent physical characteristics are 
its plasticity and high shrinkage. Wheeler* found the latter to 
vary from 9 to 12 per cent. In burning to building brick at cer
tain plants in Iowa the clay shrinks about 13 per cent of bulk. 
According to Wheeler, the tensile strength of the air dried clay 
ranges from 270 to 410 pounds per inch , as against 100 to 
200 pounds in ordinary clays. They have a low specific gravity, 
1.98 to 2.05, and are very plastic when mixed with 22 to 25 per 
cent of water. It is the property of high shrinkage which makes 
it valuable for clay ba!last, since in burning, the clay lumps crack 
open and allow the beat to penetrate. As a result the clay is 
thoroughly burned at relatively low heat and with corresponding 
economy. The shrinkage also causes the clay to" slack," break
ing down into small pieces and forming a gravel-like aggregate. 
Indeed, burned clay is essentially an artificial gravel. 

A very interesting factor is that the clay is easily and cheaply 
worked. For this reason these loose surface clays, which can be 
handled with plow and shovel and which are spread out over flat 
areas, are particularly valuable. They represent probably old, 
water-laid beds, or, possibly, much altered wind deposits, and it is 
curious to note that the areas least valuable for agricultural pur
poses furnish the best clay for ballast burning. There is, how
ever, a wide range of clays suitable for the latter purpose, and it 
seems probable that but little difficulty would be obtained in locat
ing beds throughout the Mississippi valley. 

In general the process of manufacture consists of intimately 
mixing the p lowed clay and coal slack and firing it in long ridges 
on outdoor kilns. Formerly this work was done by hand; now it 
is almost entirely machine work. A modern plant will have a 
kiln or pit 3 ooo to 5 ooo feet long. In preparing for the work, the 
surface soil to a depth of sixteen to eighteen inches is scraped off, 
being usually haul fd away to use in railway fills. If a trench is 
not already available, one is dug along one side of the scraped 
area to a depth of about ten feet. This should be at the bottom 
nearly as broad as deep. Along the bottom two parallel rows of 
old cross ties, laid longitudinally and about three feet apart, are 
laid two deep. The space between these is filled with kindling, 
and over them i! placed one layer of ties put crosswise. A thin 
layer of dirt is spread over the top and the wood set on fire. As 
the fire progresses, clay mixed with coal slack is thrown on it. 
Along the side of the trench is the track upon which the machine 
runs. The work is carried forward as the burning progresses by 
the add ition of clay and coal slack along the track side, until a 
ridge about fourteen feet high is built up. As the work goes on, 
this ridge broadens, the machine tracks are moved sideways from 
it, and in the end there is a broad pile the full length of the track 
with fresh clay on the machine side, fully burned ballast on the 
opposite, and the fire between and approaching the machines. A 
kiln is usually burned one year and loaded out the next, but bal
last burned in the spring may be loaded in the fall. 

In the work done by the Iowa Ballast and Improvement com
pany, two machinf;s are used at each kiln. One of these machines 
is the ballast machine proper, and the other is a pusher used in 
shifting ca,s, distributing coal, etc, The pusher consists essen
tially of a flat car, upon which is mounted a seventeen-horse.power 

"Mo. Geo!. Surv., Vol. X, p, 542, 
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engine geared to an axle by a link belt, This machine will hau I 
three loaded cars from point to point along the face of the kilns. 
Such an outfit costs about $1,500, and will do nicely all the work 
for a 3,000-foot pit. For a larger pit, it would probably be econom. 
ical to use a regular light locomotive, though the pusher in question 
bas the advantage that, in moving to a new site, it can be put into 
a freight train like an ordinary bo; car. The work of distributing 
the coal slack is under the immediate charge of a. foreman, who 
has four shovelers in each car. Besides these men, there is the 
engineer. The coal is spread out on the slope next to the track, 
though some of it is thrown over onto the kilns where the supply 
seems deficient. About three cars of coal can be dislributed in 
ten hours. In general, about one ton of slack coal is used for four 
or five ya rds of ballast. The pusher is also used for plowing, the 
plow being swung from a horizontal arm and raised or lowered to 
the proper position on the slope bv suitable digging. The coal is 
sometimes distributed over the slope and plowed under. Some
times the plowing is done first. The object to be attained is, of 
course, an even mixture of the clay and coal slack, 

When the clay bas been plowed and the coal distributed the 
ballast machine, or earth mover, is called into requisition. This 
machine consists essentially of a large flat car, upon which is 
mounted a fifty horse•power engine and seventy horse-power 
boiler. The engine actuates a horizontal shaft running lengtbwise 
of the car and furnishing power to three small steam shovels. 
These are swung on projecting booms and differ from ordinary 
steam shovels only in their light weight and the fact that they pull 
towards ratberthan away from the machine. The shovels dig up the 
loose clay and slack and dump it upon a carrier belt running parallel 
to the car. This in turn throws it upon a similar belt running at 
right angles to the car and dropping the material over the face of 
the kiln. The face is covered to a depth of eighteen inches to two 
feet and the work is ordinarily done about twice a week, If small 
st retches burn out sooner they are covered separately or, in case 
these patches are very small, the work is done by hand. The 
machine is in charge of a foreman and tbe crew inc...ludes an engi
neer, fireman, three lever men and a helper. In the pit at Brush 
siding, where the dirt is loose and easily handled, the shovels each 
take about one yard per minute on short runs, though in general 
here and at Maxon, the work is slower. Where a long pit, 5,000 
feet, is open, four shovels are put on. The side carrier belt is then 
divided and delivers to each end of the car. There are in 1hat 
case two delivery belts. By these additions the efficiency of the 
machine is made greater. At Brush, with a 1,600-foot pit, about 
10,000 yards were being burned this summer. At Maxon, with a 
3,000-foot pit, about 5,000 cubic yards were burned in the same time. 
Wi th but slight additional cost a 5,000-foot pit can be operated. 
Up to that point there is a notable decrease in cost with increased 
output. It required at Brush fourteen days of preparatory work, 
and at Maxon nClt much longer. A ballast machine costs about 
$4,000 to buila . The Maxon crew includes altogether about 
twenty-eight men. Aside from foremen and superintendent the 
wages this season were 15 cents per hour with sleeping cabins 
furnished. 

The patents on the machines described are owned by the Iowa 
Ballast and Improvement company, of Marshalltown, of which C. 
C. Gilinan is president, and Mr. Jesse Stubbs, general manage!'. 
The ballast machine, or earth mover, is the result of the inventive 
genius of Mr. Stubbs, who bas had long experience in bal last 
burning. Another machine invented by him is now controlled by 
the Western Wheel Scraper company, of Aurora, Ill., and is much 
used. With it the plowing and distributing of the clay is done at 
the same time, a system not so 6exible as that of the newer 
machine. 

Under the old process of hand burning, such a pit as the one 
at Maxon would have required the services of about 250 men and 
the ballast would have cost about 40 cents per yard. When first 
used, the price was $I. It dropped from that to 80 cents, 6o cents, 
50 cents and, finally, 40 cents, which represents about the mini-
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mum for hand work. Present contracts for machine burned ballast 
range from 10 cents to 20 cents, depending upon the amount, loca
tion and terms of contract. In a recent contract calling for about 
100,000 yards, the price was 18 cents in the kiln, the railway fur
nishing the material, scraping the ground and laying the spur 
back. An estimate of the cost distributed upon the track, with 
average hauls of thirty miles, was 46 cents, though such an 
estimate is admittedly of only local value, the variable factors 
being numerous. • 

Usually the ballast is delivered to the railway in the kiln, tested 
before acceptance by cross trenches. It is then loaded out on flat 
cars, either by steam shovels or hand. In its distribution and use, 
the work is similar to that in handling gravel. 

Clay balla-st has many peculiar advantages, and seems to offer 
large possibilities for the future. At the prices mentioned, it will 
be seen that it becomes a competition of stone and, under some 
circumstances, of gravel. Upon one Iowa road 50 cents has been 
paid for gravel, but, under favorable circumstances, gravel will 
usually cost less than clay; the latter is, however, available over a 
wide area where gra_vels are almost entirely absent. In general, 
the latter are found only on one or close to the later drift sheets 
of the interior, while silts and clays suitable for making ballast 
are much more widely distributed. The ballast is also lighter 
than gravel, being ordinarily handled with scoop shovels, and 
about one-third more can be handled at the same time if side
boards be put on the cars. In practice, \Vhen the haul is short, 
this fact is not taken ad vantage of, the economy in the time of 
unloading being worth more. Trackmen report, however, that a 
crew will, in the same time, ballast more track with the clay than 
with the gravel, because it is ea=iier to handle and to tramp into 
place. Its advantages in these respects are even greater when 
compared with stone, and the same properties make the repair of 
track and the relaying of ties cheaper where clay ballast is u ed. 
The main and peculiar advantages of the burned clay, however, 
are the facts that it is elastic, and hence easier on rolling stock, 
and porou~, so that the track is well drained. This increases the 
life of the ties and helps to keep up the track in bad weather. 
Among its minor ad vantages is its sterility, which serves to keep 
the track free from weeds and grass. It might be suspected that 
the ballast would crush and churn to dust, but, as a matter of fact, 
it does not to any extent. As ordinarily burned, it has about the 
crushing strength of soft burned brick, and, if jt were desirable, 
the strength could, of course, be increased by harder burning. The 
life of the material now in use, however, as well as the experience 
derived from the use of b_urned mine slack, a somewhat similar 
material, indicates that this is unnecessary. It seems probable 
that, as the material becomes better known, there will be an 
increasing demand for it, and that eventually it will be widely 
applied, not only to ballasting railway tracks, but to surfacing 
wagon roads as well. 

JULY WINDSTORMS. 

The month of July brought its full quota of severe windstorms, 
with some local manifestations of tornadic forre. The most 
severe and destructive windstorms occurred on the 19th and 27th, 
detailed reports of which have been received in form of newspaper 
clippings and observers' notes. 

On the afternoon and evening of the 19th, ,vind squalls of con
siderable severity swept across more than two-thirds of the state, 
the central line of greatest disturbance extending from the south
west through the central and across the northeast districts, and 
covering a very wide belt on both sides of the line. The maxi
mum velocity of the wind at the Des Moines station was forty-five 
miles per hour, but the reports of the damaging effects indicate 
that a higher velocity was reached at numerous other localities. 

The duration was short, and the amount of rainfall was gen
erally light. The storm was accompanied by sharp lightning, and 

in the northern part of the belt some hail fell in scattered locali
ties. The storm was quite destructive to light buildings, wind
mills, shade and fruit trees, hay and grain stacks and grain in 
shocks; and probably the aggregate of damage would make quite 
an astonishing figure. The insurance companies that cover haz
ards of that character report numerous losses in all the sections 
visited by the storm. The character of the storm was that of the 
ordinary summer squall-a straight blow, with no evidence of 
tornadic action. 

The severest storm of the month, though happily confined to a 
small area, occurred on the evening t,f the 27th, extending over 
portions of the southwest and south central districts. In the cen
tral part of the disturbance a small tornado developed and passed 
through a narrow strip in the eastern part of Mills county and the 
western part of Montgomery county. The following brief descrip
tion is from Observer D. B. Nims, of Emerson, Mills county: 

"On the afternoon of July 27th a tornado formed about two 
miles northwest of Emerson and moved in a direction east by 
southeast. It passed about one mile north of Emerson, but its 
effect was felt strongly in the north portion of the town in the 
breaking dov,n of shade trees and shattering various buildings. 
In the path of the storm all buildings were destroyed, orchards 
and shade trees were uprooted or twisted into splinters. Whole 
fields of small grain were blown away, and one group of stacks 
was blown entirely away, with not a straw remc:..iniog to show 
where it stood. Mrs. Thornton and her little child were 
involved in the destruction of their borne and killed. Three other 
children were injured, one seriously. Several persons narrowly 
escaped death. Twenty bead of fat steers, feeding in a pasture, 
were killed, some of them being lifted and blown from ten to forty 
rods. Crops in the path of the storm were entirt l y destroyed, and 
in adjacent fields stacks were blown into shapeless heaps. The 
storm traversed a distance of about five miles, and was from 
twenty to sixty rods in width. It increased in violence until it 
finally spent its force or was lifted into the air. All who took 
refuge in cellars or caves escaped injury." 

The Emerson Chronicle gave some interesting details in rela
tion to the storm. lts pathway was through the cemetery of the 
town, and about sixty monuments were blown down and many of 
them broken. 

The Red Oak Express of July 29th published many items of 
interest in relation to the effects of the storm in Montgomery 
county. It says the tornado appears to have originated in the 
eastern part of Mills county. Its path was not over eighty rods 
wide, but the destruction in these limits was heartrending. Its 
course was directly towards Red Oak, but was lifted before reach
ing that place, which only felt the force of a heavy, straight blow. 
Twelve farm houses and barns were totally destroyed, and the 
total loss of property amounted to many thousand dollars. The 
E.xfJress says: "All the vagaries of a tornado were present. 
Chickens had their feathers blown off and walked about in their 
nakedness." Outside of the direct path of the storm lightning was 
doing its work of destruction, and numerous reports of losses of 
buildings and stock are made in that section. About 2 :30 in the 
afternoon of the 27th, William R. Penry, residing about eight 
miles northeast of Red Oak, was struck by lightning and instantly 
killled. A church near Wallin was struck and burned. 

The Glenwood 1'ribune says the storm seems to have started 
in Indian Creek township, where it destroyed some buildings and 
took off the top of the Nisbnabotna bridge near Hastings. It 
further says: · Like the majority of tornadoes, its actions and 
appearances were most peculiar. It went in streaks and by 
jumps, and did its deadly work in the main by means of twists, 
everything that came into the grasp of these singular vortexes 
being wrenched into a shapeless mass, whether it be iron or flesh. 
The storm was accompanied by a dull, heavy roaring, which could 
be heard for twenty-five miles around, and struck terror to the 
hearts of all listening, whether they were in the track of the storm 

or not." 
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On the afternoon of the 27th a severe th11nderstorm passed 
near Vandalia, Jasper county. Charles Bowers, residing about 
two n1iles south of that place, was instantly killed by a stroke of 
lightning while driving through a field on a load of grain. In 
Vandalia four sons of James Phelps were prostrated while stand
ing under a tree during the sarne storm. All were knocked down 
by the stroke, and one boy was nearly denuded of his clothing, but 
all recovered from the shock. 

10\VA AS A FRUIT STATE. 

The experiences of the early settlers who tried to raise fruit in 
Iowa, particularly northern Iowa, were very discouraging. These 
men did not understand the difference in climatic conditions 
between the east and the west. They planted eastern types of 
fruit, only to meet with disappointment and failure. They 
wrongly assumed that it was the degree of cold which settled the 
life of the tree, entirely overlooking the important matters of lack 
of humidity in the atmosphere and the intense heat of the summer 
sun in this inter-continental plateau. And so it came that there is 
scarce a tree left of the earlier orchard work. We have learned 
much in the last fifteen years. New varieties have been devel
oped. We have learned to protect the trees from the south and 
east instead of the north and west. We have learned that it is 
not cold which kills them, but heat. We have learned that we 
cannot use the orchard as a stock pasture, and that blue grass and 
apple trees will not grow together. We have learned that bearing 
trees need fertilizing, and that the ideal orchard tree is one with a 
low head. While we still lack a really desirable winter variety of 
apples suitable to this latitude, we have plenty of fine summer and 
fall varieties, and the time is not far distant when this winter 
apple will show up. We are still plagued by the specious artifices 
of the traveling tree peddler, who foists worthless varieties on the 
man who would plant an orchard, but who is not posted. We 
still have too many who when their orchard is set out will not care 
for it afterwards. At the same time there is much real progress, 
and it will be hard to find a locality in northern Iowa this year 
which does not raise an abundant supply of first-class apples for 
home consumption. In addition to the apple, we can raise the 
finest of plums and cherries, while nowhere on earth can b ette r 
raspberries, strawberries, blackberries and other small fruits be 
produced.-Rockford Register. 

JULY WEATHER RECORD. 

The month of July was seasonable in its average temperature. 
The average temperature of the northern section (three counties 
in width across the state) was 72.1°; ctntral section, 73.6°; south
ern s<ction, 74.6°; average for the state, 73.4°, or about the normal 
for July. The highest t emperature reported was 102°, at Clarinda 
on the 19th and at Rock Rapids on the 24th . The average range 
of temperature for the month was 45.5°. 
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SUMl\I.\RY OF WEATHER CONDITIONS. 

Baro1Jteter.-Mean pressure for the month, 30 inches; highest 
observed, 30 26, at Cresco and Dubuque on the 12th; lowest 
observed, 29.50, at Clarinda on the 19th; range for the state, .76 
inches. 

Te1J1j,erature.-\.1onthly mean, as dedu,·ed from 11.i reports, 
was 73.4°; highest monthly mean, 80.2°, Clarinda; lowest monthly 
mean, GY.7°, at Rock Rapids; the highest temperature reported 
was 102°, at Clcirinda on the 19th, and Rock Rapids on tbe 24th; 
the lowest temperature reported was i2°, at Neola on the 31st, and 
Ames on the 11th; the averagt: daily maximum was 86.3°; the 
average daily minimum was 60.4°; the a\'erage monthly maximum 
was 96. 1°; the average monthly minimum was 50.7°; the greatest 
monthly range was 58°, at 1\rnes and Neola; average monthly 
range, 45.5°. 

Precipitation.-Average for the state, as rletermined from the 
reports of I r4 observers, 2.98 inches; the large~t amount rep1 rted 
was 1 2.88 inches, at Thurn1an; the least amount was .55 inch, .1:t 
Pioneer; the greatest daily amount reported was 9.70 inches, at 
Thurman on the 6th and 7th; average number of days on which 
.or inch or more of precipitation was reported, 7. 

J,,Vind.- Prevailing direction, south; highest velocity reported, 
56 miles per hour from the northwest, on the 19th at Dubuque. 

Wealher.-There was an a,·erage of 19 clear days, 9 partly 
cloudy days and 3 cloudy days. 

BALL LIGH'I'NI);'G. 

The average precipitation of the state was 2.98 inches, which is 
a little below the normal amount for July. The averages by sec
tions were as follows: Northern section, 3.02 inches; central sec
tion, 2.1 o inches; southt rn section, 3.83 inches. The central belt 
suffered most from the effects of the drouth, which continued with 
slight abatement from the 8th to the 27th. A large share of the 
rainfall fell in the last four days of the month. The records show 
the heaviest raintall for the month in the extreme scuthwest, in a 
portion of Fremont county. The station at Thurman recorded a 
total of 12.88 inches, of which amount 9.70 inches fell on the 6th 
and 7th. At Sidney the records show 9.90 inches for the month, 
the fal I on the 6th being 6 inches. 

The following table gives the mean temperature and total pre
cipitation for the month of July, at the stations named, for the years 
from 1872 to 1898, inclusive: 

Oo the evening of the 27th, while a thunderstorm was still in 
the distance, and about one hour before rain began, ball lightning 
struck within I 50 yards and directly in front of the observer. The 
lightning descended almost perpendicularly, as a hall of fire, 
leaving no illuminated path as is common in other flashes, and 
was accompanied by a short, sharp report, like that of a rifle". 

Several large sparks seemed to fall slowly, in the vi inity 
where the ball struck. The chimney of a house received the ball 
and was completely shattered; while SC\'t ral other places on the 
outside of the same house, distant from the chimney, show fused 
spots, and had evidently received a weaker discharge. Persons 
in the house at the time receh ed no shock, although one person 
sat within six feet of a spot where one of the weaker discharges 
struck. FRED %. GosE,v1.scu. 

KEOKUK, IO\VA, 
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:-ITATlONS. 
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ATMOSPHERIC PRE3SURE. 
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Daven port ............... ...... .... .. ...... 29 9\1 30.25 12 29.67 19 
Des Moines ........ .. ....... . ................ d0.02 30.25 13 29.65 18 
0larinda. ........................... . . . . . . . 2ll 98 30.21 13 29 fiO 19 
0resco. ...................................... 30.26 12 29.70 19 
Dubuque .................................. 80 00 30 .26 12 29.66 19 
Omaha.. Neb ........... . .............. . .... 29.97 30 20 a 29.58 18 
Keokuk .................................... 30.01 30.25 12 29.73 19 
Sioux Oity .............. .. ........ . . . .... 30.00 30.21 3 29.54 19 

-- -
Average. . . .. . .. . . . .. .... . 30.00 80.26 12 29.50 19 

WIND MOVEMENT. 
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Da. ven port. . . ..................... . ....... ......... . 
Des Muines . . . . . . . ............ ... ................. . 
Dubuque ......................... .. ............... . 
KPo\cuk . . . . . . . . . . . . . . . . . . . . . .............. • • • ... • 
La. Crosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Umaha., Neb . . ............... . ..................... . 
SiOUJC City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 

4,578 88 NW 27 
3,!123 40 w 19 
4,225 66 NW 19 
4,3 ll 38 w 28 
4,20i 36 SW 2 
5,399 32 NE 29 
7,911 86 s 18 

OBSERVERS' NOTES. 

BRITT-Geo. P. Hardwt'ck. High wind 1st and 17th. Hail 
non h of station on 19th, doing some damage to grain. 

DO\VS-R E. Fuller. On the morning of the 19th hail as large 
as hens' eggs fell two and a half miles northwest of the station. 

FOREST CITY-J. A . Peters. Wind on night of 26th lodged 
grain badly in places. 

HUMBOLDT-Henry S. Wells. Corn, potatoes and pastures 
have suffered from drouth. Hay and harvest have been gathered 
in the best of shape. 

AMANA C. Schadt. The severest storm for many years 
occurred on the evening of the 19th. Trees were broken and 
uprooted, windmills wrecked and all the shocks in the field blown 
down, and about half the apples torn from the trees. 

GREENFIELD-J. G. Culver. A severe storm of wind on the 
19th. Many hay stacks blown over; oats and corn suffered con
siderable damag·e; trees broken and injured. In the neighborhood 
of Orient and Spaulding many cribs and light buildings were 

injured and some destroyed. The windmill owned by the Chicago, 
Burlington & Quincy, at Orient, was wrecked and the tower blown 
over. 

SIGOURNEY- Mrs. R. F. Ashbaug h. On the night of the 2d 
there was a bright rainbow in the north about 2 A. M. The mroo 
was full and shining bright in the southern sky, while raining far 
north. Was witnessed by several reliable men. 

THURMAN- C. R. Paul. A severe rainstorm, which assumed 
some of the characteristics of a waterspout, passed through this 
section· on the night of the 6th and morning of the 7th, with 9.70 
inches of rain. 

B0NAPARTE- B. R. Vale. A cool but seasonable month. No 
severe storms or extremes in temperaturt!. Rains have been 
opportune, but not in excess of the need. 

ERRATA FOR MONTHLY REVIEW. 

AFTON-Total rainfall for June, 1898, should be 5.76 inches 
instead of 4.76. 

CLINTON-Rainfall should be reported as .06 inch on May 31st, 
making a total of 4.53 inches, instead of 4.47 inches. R .. infall for 
June should be 8.02 instead of 8.08 inches, as reported on page 12 
of the MONTHLY REVIE\V . 

BELATED REPORTS. 

ELDORA- For June, I898. Mean temperature, 71.2°; mean 
maximum temperature, 86.6°; mean minimum, 55.8°; highest, 95° 
on the 24th; lowest, 45° on the rst. Total rainfall, 6.61 inches; 
greatest amount in twenty four hours, 2 inches on the 23d. Num
ber of c lear days, 6; partly cloudy, 22; cloudy, 2. Days on which 
.01 inch or more rain fell, 10. 

STUART- For June, I898. Mean temperature, 73.2°; mean 
maximum temperature, 82.5°; mean minimum, 63 8°; highest, 
95° on the 30th; lowest, 53° on the 28th. Total rainfall, 6.20 
inches ; greatest amount in twenty-four hours, 2.50 inches on the 
22d. Number of days on which .01 inch or more rain fe ll, 6. Pre
vailing wind, north. 

MONTICELLO-For June, I8()8. Mean temperature, 72.6°; n1ean 
maximum, 83.6°; mean minimum, 61.7°; highest, 93° on the 24th; 
lowest, 53° on the 20th. Number of clear days, 10; partly c loudy 
9; cloudy, 11. Prevailing direction of the wind, northwest. 

MILLMAN-For June, I898. Total rainfall, 7.29 inches; 
greatest amount in twenty-four hours, 2.77. Number of days on 
which .o I inch or more rain fell, 13. 

FAYETTE-For May, I898. Mean temperature, 57.2°; mean 
maximum, 68 3°; mean minimum, 46°; highest, 84° on the 24th ; 
lowest, 30° on the 12th. Total rainfall, 3.29 inches ; greatest 
amount in twenty-four hours, 1 inch on 17th and 18th. Number of 
clear days, 11; partly cloudy, 7; cloudy, 13; on which .01 inch or 
more fell , 1 5. Prevailing wind from north west. 

VILLISCA- For June, I8(}8. Mean temperature, 71 .8°; mean 
maximum, 82. 1°; mean minimum, 61.4° ; highest, 93° on the 29th; 
lowest, 51° on the 28th. Total rainfall, 3.92 inches; greatest 
amount in twenty-four hours, 1.08 inches. Number of clear days, 
12 ; partly cloudy, 14; cloudy, 4. Number of days on which .01 
inch or more fell, 10. Prevailing direction of ,vind, southeast. 
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DATT.1Y MAXIMUM AND MINIMUM TEMPERATU[{E FOR .JULY, 1898. 
=====;:::=================---=-__;;___----====: - -
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6:l 64 67 75 75 76 
88 90 95 t 6 93 t.-5 
61 6l 68 67 74 67 
88 88 81:1 92 94 80 
64 64 65 68 66 58 
90 91 92 92 97 83 
64 114 66 70 67 57 
94 92 88 9D 95 98 
64 62 68 70 72 70 
91 90 89 91 78 77 
72 64 63 67 67 54 
93 U 91 92 87 77 
60 60 68 67 6'l <l9 
91 ij6 93 97 96 86 
58 62 63 70 '.7 60 
90 91 91 94 99 81 
55 63 66 70 76 51 
s:1 00 90 92 93 97 
61 64 6l 69 73 112 
85 SJ 90 95 92 82 
68 68 69 73 71 6() 
86 88 88 91 94 81 
63 66 64 69 69 58 
92 92 92 92 ()8 81 
62 65 66 68 67 59 
89 91 92 92 98 82 
61 67 69 65 67 62 
86 88 88 89 98 83 
t\3 65 67 68 7 ! 57 
81 Bil 78 l:l8 70 78 
65 66 67 69 68 61 
93 93 92 95 90 Rl 
65 66 65 71 72 5i! 
93 93 95 95 92 80 
64 eo 65 10 12 5! 
88 92 90 94 92 82 
64 64 65 72 t 5 4H 
89 91 92 95 99 85 
63 64 65 71 61 55 
88 91 90 89 83 80 
64 67 66 70 7d 56 
89 88 8\1 91 t<6 82 
56 60 62 6~ 66 68 
9<! 95 ~4 96 94 80 
56 62 62 70 73 50 
9U 92 9t 94 811 84 
67 69 7 ~ 66 56 57 
83 88 90 91 88 78 
59 60 60 61 59 51 
84 87 89 91 9o 78 
67 66 67 72 77 61 
89 91 90 9 l 84 78 
58 59 64 69 61 47 
g5 96 95 95 99 85 
6! 64 66 61 69 61 
81! 92 91 94 85 79 
62 66 67 67 72 56 
Ol 91 91> 95 86 80 
5q 61 61 69 f 9 50 
97 92 93 93 90 80 
61 63 65 70 61 51 
92 92 93 90 90 90 
67 67 70 75 74 67 
90 93 91 92 92 82 
53 53 60 62 72 49 
9i 90 92 9a 96 so 
68 62 67 68 7a 56 
85 88 88 91 96 81 
o4 65 69 7 ~ 62 57 
85 88 88 92 94 81 
60 61 63 71 76 60 
89 91 94 90 92 89 
61 67 69 70 77 62 
90 88 91 92 97 82 
63 66 67 67 67 62 
93 91 94 94 !H 81 
67 62 66 69 70 57 
90 94 9t Pi I 9l ,~,. 
65 64 6-'i I 70 'i3 5ti 
91 91 112 I \l! I ~,< 82 

Wlnters1>t ) Max . 89 !10 76 81 82 
.. I Min . 70 69 57 52 54 62 67 67 55 58 49 51 53 64 . 

61 64 11.'i £'J ti~ I 64 
92 !l:i gr, Ila !18 89 
64 ti2 69 15~ 69 53 
~:) 1 s!.l I ., 9" 95 a6 
61 1 65 ~ I 66 74 53 

21 22 23 24 25 26 27 28 29 

-- -- --- -- - -- - -- -
84 87 20 92 86 90 91 88 i6 
57 66 65 66 65 62 67 65 60 
85 87 PS 94 87 90 93 93 76 
57 57 62 64 70 60 68 154 57 
90 94 99 95 98 98 82 75 78 
48 62 M 68 69 65 58 54 56 
84 87 01 95 !17 90 91) 91 84 
55 56 59 50 55 n3 64 55 56 
85 88 P2 96 89 93 92 90 Ml 
53 60 !'>8 ti3 69 60 6> 65 55 
85 86 89 92 83 88 89 84 69 
51 58 60 60 llO 54 54 66 57 
86 92 92 90 i,7 85 f'4 115 80 
72 74 76 68 62 60 6) 60 56 
87 91 116 100 96 89 93 87 76 
58 65 60 68 67 65 67 67 M 
85 89 91 95 88 94 94 89 7! 
65 67 65 69 68 115 60 63 60 
1-7 llO 118 97 90 ~3 112 9l 73 
57 62 62 6,S 69 64 64 65 69 
94 92 90 94 99 100 92 77 74 
68 64 62 60 51 50 60 51 RO 
80 84 88 91 83 86 88 85 75 
155 58 61 6! 63 60 63 61 59 
85 89 91 91 118 Sil 01 84 7-i 
60 57 60 60 58 53 60 54 fiO 
91 97 100 99 90 !19 96 81! 82 
55 56 61 60 62 52 63 66 66 
86 00 93 97 Si 92 89 iO 151l 
55 61 63 63 64 60 63 64 59 
80 83 86 92 95 88 89 93 93 
58 !i3 60 63 7.1 58 06 65 54 
85 88 ,-9 92 86 92 PO 88 76 
153 70 71 71 69 64 71 66 59 
86 90 91 94 !<9 9i 90 88 74. 
56 64 63 6l I 9 62 I 4 66 59 
88 9t 9,J 99 91 93 !) 'i 88 76 
53 61 58 t!d 68 61 tl5 M 57 
86 90 93 97 93 \l2 9;; s·~ 78 
57 62 60 66 71 67 62 65 5l 
8.'> 89 91 95 94 92 89 91 7; 
56 64 62 65 611 li3 64 ~5 10 
82 86 91 92 86 89 79 80 60 
55 62 59 67 69 6{ 66 6i 58 
90 95 94 98 84 97 81 86 76 
57 68 67 68 62 5':I 63 59 56 
90 94 95 9i 84 96 90 80 88 
50 60 58 6.5 58 65 153 f)5 52 
86 90 95 95 !H 90 IJO 85 86 
58 60 60 63 :i7 60 64 59 51 
88 9i 9l 95 9! 94 93 90 78 
65 61 66 65 67 65 &6 63 61 
82 87 92 91 ~7 ao 91 88 74 
56 60 63 66 6i ol 70 62 54 
85 92 94 92 84 110 80 82 74 
50 fi8 62 6! 52 50 62 50 52 
85 90 91 95 84 9! 90 87 70 
52 58 62 61 62 56 63 59 55 
80 90 96 94 84 9! 91 9? 84 
55 59 (9 6':' 59 61 67 58 67 
84 89 9a 94: 84 90 b6 84 83 
54 69 61 6a 61 60 60 61 50 
82 84 91 91 84 89 93 85 76 
63 71 70 72 70 65 76 64 64 
85 93 93 91 83 92 85 86 74 
53 57 61 6'{ 55 53 63 52 52 
91 93 97 102 94 96 98 91 83 
5-1 57 58 63 68 62 63 64 52 
86 89 93 92 83 92 89 85 77 
65 6~ 67 60 61 59 64 61 59 
86 95 93 95 84 92 88 85 77 
52 56 54 6l 56 52 62 55 55 
93 95 98 95 85 92 86 87 73 
54 67 65 65 57 78 65 67 57 
82 89 90 95 92 96 93 86 77 
58 65 65 62 58 61 6~ 65 60 
86 92 96 97 91 95 92 86 85 
5-3 56 58 60 60 53 56 55 54 
85 87 92 95 87 91 9t 92 72 
52 57 56 63 66 54 65 65 55 . 
83 88 88 91 88 90 93 811 76 
57 69 66 66 69 58 68 63 63 
85 89 91 93 89 9t 91 88 79 
52 65 63 60 62 56 68 62 56 
84 9l 95 95 97 88 92 96 80 
56 60 68 68 72 6,5 63 65 60 
86 88 94 96 92 89 94 90 82 
56 58 61 65 70 62 66 65 58 
87 89 95 97 87 92 90 92 80 
53 57 57 65 ti5 58 69 65 58 
86 90 92 97 88 92 89 85 74 
55 63 62 Iii 65 511 67 63 59 
84 87 92 95 89 90 84 92 82 
56 53 58 65 68 60 69 68 67 
87 90 92 97 03 88 98 92 84 
56 58 60 65 67 60 67 66 61 
82 87 96 93 81 91 89 87 76 
53 61 60 64 6-i 58 61 62 66 

11 

(D 

Cl 

ao 31 
;:l 
(I) 

:s - - --
76 76 84 2 
54 58 63.2 
82 'i8 87.2 
52 56 151.! 
81 73 87.9 
58 50 60 7 
79 79 87.0 
54 55 58.3 
81 73 86.5 
51 54 60.6 
78 61 83.1 
51 53 61.7 
78 78 86.0 
55 51 6L8 
78 81 87.2 
60 60 62.5 
79 78 85.0 
54 55 62.5 
80 77 87 3 
52 67 61 9 
72 68 89.1 
5'> 42 61.7 
77 72 81. 7 
47 55 61 7 
79 79 85 0 
51 49 56 7 I 8a 715 9U.0 
55 55 58.6 
81 t!3 F5 7 
n2 56 60 4 
78 79 86 5 
53 5S 59.6 
75 71 8!.6 
59 60 66 0 
77 ~5 8L8 
54 6'I 6t.9 
79 80 87.8 
5:-J I 9 60 3 
77 75 1'7.0 
57 54 61.3 
81 77 85 5 
54 58 61 9 
7! 74 79 5 
52 62 6'L0 
76 69 186 9 
58 51J 61.8 
84 78 I 88. 7-
60 f,2 59 6 
86 86 87 2 
54 56 59.0 
80 77 88 4 
51 58 61 3 
78 73 81 8 
6} 55 61 4 
78 74 83 6 
50 52 55~8 
81 69 • 86 6 
5L 56 fi8.8 
74 68 86 4 
60 54 62.1 
76 67 t!2.8 
59 57 58.4 
72 'il5 83 4 
59 59 65 9 
80 80 8-1 . 5 
4~ 53 56.5 
82 83 91.4 
52 1'8 60.3 
78 73 St 15 
58 fl" b2.2 • I 

79 83 I 1!6 fi 
50 52 66 7 
85 10 I s6 s 
Si 54 60.5 
80 6i I 85 1 
65 56 63.0 
78 '/8 87.4 
50 47 54 6 
81 77 86.2 
50 50 51L6 
7:3 73 !<5.0 
53 57 IS2.6 
71 75 8(.9 
51 56 5.1. 3 
79 76 87.9 
59 56 62.3 
78 78 86.8 
64 60 61 0 
84 79 87 .8 
50 53 59.6 
78 69 86.6 
53 515 63 2 
89 87 87.3 
57 n8 60. 1 
79 83 88.9 
55 67 60.4 
80 75 84.9 
56 65 !>ll !) 



- .... ., .... ....,, ... .11. .&. • .._.L ..._ -L'-'.A., .1.· '-1'..&.\I tJ U ~ '- , .I.Oi10, 

DAT.Ill. l 

-----------,.--------:--:--:----,--:--,---,---,---,--,---,---,--~-.,-,-----------
8TATIONS. I l 'ii! 

J 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 2-1 2~ 26 27 28 2!1 30 31 ~ 

Adair . ......... ~ .50 ~ ~ ~ - ~ ~ ~ - .-. -~ -:-. ~ - -. - - - - •r" - ~ - - -;61 10 -,s 12 --:-/- ~2.fJ6 
Arton. . . . . . . . . . . . . . .26 .25 . . . . . . T . . . . . . . . . . . . . . . . .2.5 . . T . . . . . . I 09 .21 . . .58 2.67 Al •o os T 'I' . !:°=> a~ ~,, 1 •o Alta <Hadden).... .. 5·' . . . . . . . . . . .10 gona ····· ···· ···· " ·· ·· · ···· · ·· ···· ·T··· ... · ::: :: · · .. ··· · · ··· . ... ... o, ... ~01 ·· .40 · '"21iJ :10 2:a .. 2 
Altll. (nea.r) ........... 55 .. .. , .. . .•. ... .. 02 .53 ... .... . .. ... .. .110 ... .. .·:a .all .to, .flo t.88 
Albia. . . .. .. .. .. . .. 1.56 . . .. . . . 42 .07 ... . ... . ... ... . .. .. .. .. . . . 32 . • .. .. ........ 1.a2 T .75 ... 

1 

.t' 4 fl 1 

Ama.na. ..... .. . . .. T .68 .... ... T T .•.. .... .. .. . .. .. .21 .?.7 34 13 • ,. .. , .05 .. .71 .01 . ::!d ~-b6 
Ames . . . . . . . . . . . . .21. . • • . • . • • • .&,l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o.. . . . . . .06 •. 

1 

.. 

1 

.2i . . .ou . .:,1:1 J 10 
Am~s (ne ..... r). . ... ..... 10 ... . . . . . .. .•. . .... . . . . .. . . . . . .. . .... . ... -. . .07 . . . '£ . . ... . HI .. .c,2 .03 .12 
Atlantic .. .. .. .. .. .74 ... . . . .. T ... ... .. .. ... . .. • ... .. . .. . .•.. .. . . . . T .. . .. . .•. . .. . .. I 4• .OfJ .3\! I .,., 2.60 
Audub,1n. . . .. . .... ... . .. . . . . .... ... .. . ... .. . . . .. . .. . . ... .... .. . ;J iO 3~ .. .., 4 ;14 

Belkn\p. ........ . ... 05 .... 90 -.~8 ... .... ... . ... ::: ·::· .:: .. lo T .so :~o _ .
20 

::.· .ao _:_: :::./ ·10 t o_o .05 .10 .... 3
2
·_-~0

0 
Belle Plaine . . . . . . . . . .50 .50 . . . . . . . . . . . . . . . . . . . . . . . . . . .. , ., 
Bonaparte . . . . . . . . . . . . . . . . . . . 1 48 . . . . . . . . . . .. . . . . ....... , . . . . . . . . . 3.J . . . . . . . . . . 0ii .2fi 111 ;J 15 
Britt ............... 07 .. . .. . ... 04 ... T .. ... .. . .. . .. . .... 2d .18 .. . . ... T .. , . ·· 1 · 18 T .21- T· .2t I ,.7 

8!:i~~1}a1is·.:······ ... ·:i5 : . ·::: ·::: .. . .21 .~. :::: ·~~ :~5 ·::· :: ::· ... :· ... ~s .. : ... :::· :::. . ·: ./.: .. '.:·~ .:. ,,:fl.'.~ I:;;!·~ 
Ct:dar Rapids. .. 1.19 ... T T 17 ... .... .... ... .. . ......... T T .aa . .. .. .. . r ... l h .... OB I 110 
Oentervllle . . . . .20.. .. ... . . . I 80 . .. . . . . . . . . . .. . . .. . . . . . . .. 19 .03 . .. .o;; .. 

1 

. 71/ A4 IC . o~ :i 6;i 

Charlton . ... .75 l 60 .. 011.55 08 ... ... .. • ·· ·::: •··· •.· •· '£ ,.·~9
7 

.oi .O.J .... 

1 

.. 1.:. ·· I:.· }i ·11 .-f~ .oaj '.),,1/ ~ 
8
1l
8
4 Charles Oity . . . . . :15 .a2 . . . . . . 55 T . . . . . . . . . . . ,. 

Clarinda... ...... ... . . .40 . . . . . . . . . .69 10 . . . . . . . . . . . . . . . . . . . . . . :Jl:l • • • 1. Ill .. t.-lil ~ .(1.j • • 4 4:1 
Clinton .. . . . . . . . . . . . . . . . . . . . . . .07 . . .. . . . . . . . . . . . . . . . .85 . . . .:J5 .. I H oa .1 . . . .o.JI 1 89 
Clear L·,ke.. .... .28 3.16 ... .. . .. .. . .... ... .88 48 •. .... .. ·· 1· ··· .~~ .. 3f, .. -~ ;i.1-1 
College Springs... .. . .Ia .20 1 70 t.95 .la . . . . .. .. . . . . .. .. . . . .o, • • . . . .. , .. . .. ·i 4~

1 

:-r; ... t .. 8 ':6 
Corning.. . . . . . . . . . . .46 . . . . . . . . . . 12 . . . 10 . . . . . . . . . . . . . .22 . . .. . . . . . Ai ii5 . . .6 I 2 .. ,1 
Council Bluffs..... .06 . . . . . . . 2.90 . . .02 05 . . . . . . . . . . . . . . . . 1 .12 t5 4b . . .• a O'! 
Cresco........... .77 .... .66 .. .... .... . ............ .. ...... . . 48 .69 ........... •·· 1··· I .H • , .17 t.!11 
Davenport......... ... ... ... . .. T .22 . .. . .. ... . . ... .... .... .. . ... T .56 ... •..• ... ... .08 .OJ .6~ .JO .17 T Lt:i 

&:l~i~r:i~::::::: Al :! :~3 :: :: .::. ·:~ ::· .::. :: :::. ·::. :: :::. ·::· 1:~ :! ::~ ::: ·::: ·::· ·::· .::·,:::./ .tl4I :; ::io ·::·,1:tr 1:!! 
De Soto ........... .51 ... .OJ .08 .. . T ................. .... at . .. .... . ...... l.14 .02 .04 20 .10 246 
Dows...... .. .... .39 .03 .. ... .. ... .. . . .. .14 . ... .. .. .. .6J .Ot, .12 .o:s .41 1.75 
Dubuque ......... 02 .... 51 .. . ... T .02 ... ... .. . . . T 1061.17.... ... .... . .... , .04 ···IT .OJ 'I' :?!!-, 
Eldon...... . . . . . . . . . . .85 .03 . . . . . . . . . . . . . . . .. . . 11 . . . . . . . . . . , . .. 4ti .57 ·!'• .(•J/ 05 ~ !~ 
.hsth• rvllle .. . . . . . . . 2 30 . . .25 . . . . . . . . • •. . . . . . . . . . .10 . . . . . . I 70 '. .• . . . .a~ .05 60 5_:39 
Elka.der . . . . . .80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 50 . . . . . . .. . . . T 1.20 .05 3 a:> 

Fairfield .. ...... ... .. .. ... .. . l.03 16 .. . ... . . . .. .. .. . .. T . .06 .07 . .... ... . . .80. · · 1 38 . H .01 .1~

1

- .0-! '! t'i4 
Fayette.. . . . . . . 47 .l 7 .04 . . . . . • . . . . . . . . 2~ .09 .46 2.00 . . . . : . . . . · 1 . . . .o; . • .!J~ ,L:J6 
Forest t,ity . . . . . . .2j . . . . . . . . . 70 .... · · · · . . . . . . . . . . . . 15 .53 . . . . . . . . . .. T T , .ao . .:!~ 2. u 
Ft . .l\1adisoo.... ... . . . . . . . . . 1.75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . T .40 . . . . . . . . . . •• . . . . . . . .2l . , .2! T . . . 2 ti3 

~~:~~ ~~a:dow:.· .. ·:45 ~o ·:o~ .. :::: 1:~
6

~:~ .::: .~. ~ :::· .:: .... ::: :::: ·:02 .10 lJi ..... ::: ·::· ·:· :: .:: 1·:: ll.fj8 '!' :oa .. :./·.8:! t~J 
Greene.. . . . . . . . .. .l:!6 . . . . . . .15 . .. . . .. . . . . . . 1' i. 7U .. . •. . • . . . . . .. • . . . . I:, . 11-l .2.1 a 67 
Greenfield ... .. ........ 26 .17 . .. .. 17 T r .. . . . . .. .. .... .... . ... 38 .......... ..... . . 02 .oi ... .!IJ .Oil .-Hi •• •.• 1,J ~.63 
Grundy Center ......... 2l .10 . 1' ... ... . .. . .. .. .. .... .. . 2d. .. .. . . •.. . . .. ····/ I J:t 'f.' '1' .. 

1 
.tO I ~2 

Guthrie Center.... .. .45 .... T ... ... T .............. T . .. .. ..•. T ........ '.121 'I' .2-l

1 

T I .2fl :$.07 • 
Hampton ............... 20 T ... ... ... ... .. .. . . .53 . ... . ... . ........ 25 . . T I .~:! ... 2

11 
l 46 

Hawkeye,.... .. . . .. .47 33 .30 ... ... .. . ... . . .. .. . ....... 29 .. . 1 81 . ..• . . .. . .... ·· 1· .. T ... , .::.; .... 

1 

5-5 ;f.u:'i 

Hedrick... . .. . .... .... .... 41 . .. ... . ... ... . . .. .. .. ·.·. T .·20·. ·· .. ·. T /···· . ·· . . ·_·?..,·~ _._:.:14. 6. •/ T .. 4Ft'11 ·.· 1·1 _.~.,u .. ~ {~ Bopeville .. . .. ... .. .89 ... L' .22 . 13 .... ... . ... . . . ., _,_ 
Humboldt......... .. 08 ... .. .... .. .... . ... .... . . . . . . .. . .. .. 11 .... .... .. . • . . .. 

1

.4li .10

1 

-~I 1' .1·: I 22 
Independence..... . . 25 .• ... .•. ... .... .•. .... .. ... .•. .o, l Ou ... .... .... . . . ·s·-~ ·•)9 J"1··;,o· ·r.:,,1··· I ·u4~ I tiU Indianola. . .. .. ... .. .411 .46 T T ..... 05 T ... . .. . .. .. .. .. 15 ... . .. .. . "I -~ . _ __ .. , ... . " 2.fili 
Iowa Oity..... .. . .. .45 . . . . . . . . . 69 . . . . . . . . . . . . . . . . . . . . . 04 38 . . . . . . • . . .43 . . o., . . ,:.lj1 .oa :l ;ll 
Iowa Falls......... .. .52 .... • .. .. .... . . .. , .1~ ... .... .... .. . .61, T J'"· . I .4s I 73 
Keokuk............ .. .. . . .. . . .. 1 85 T ... . ... . . .. ··.· , .46 ... .. .. .. .. • T ·r 1 ·•1::1 .11 21 •• ::1 Oij 

r;;:~a~1~.u-~_:_.:_:.-.:.: .43 :54 .89 .. _; .~i .:~9 .::: :: ·::· :::: T : ~ !W ·~ .8! :::: .:: ··: .. :~H,:::./-:~4, .. • 1 :::1 :~~1'·:~ ; ~~ 
Larchwood .... ... . . 48 . . ·12 04 18 . 75 . . . . . . . . . . . . . 32 . . . . . . . . . . .32 . . . . . . . . . .5tl .45 . . . a.20 
L ar,.at>ee.......... . . .47 T . . . . . 12 . 10 .39 . . . . . . Oi. . . . . . . . . . . ·· .. • I.~~ . . . . .63

1 

.. ; 1' -~~ Ab .4! ~ ~ 
L e Ma.rs. . . . . . . . 24 . . . . 25 . . 63 .17 . . . . . . . . . . 12, .. . . . . . :.i::l • • • • • • :..0 . . / . ,, .• j • . • 8:, .i .H 
L envx . . . . . . . . . . . . . .211 ao .07 82 .04 . . . . . . . . 001 051 ,°'-)1 ''2 ·•~ / ,·, 11 
Linn Grove(Mt. V) 1.62 . . . . .20 . . . . . . . . . . . T T l. 06 .. . : : : : : : : : . . . : : : 1' .. : . llll ., :1:,

1

, . . ·: it ;j· 18 
L ogan..... . . . . . . . . . . 4J 35 . . . . . . . . . 15 I I O:l 1•1 ·,,, l 50 

Marshalltown..... .33 . . .87 .26 . . . . . . . . . .40 . . . . . . . . . 28, .•L .11 .. _ ti, 
Maquoketa. ....... . .. 01 . . . ... 96 ... :. :. ·· .... T .. 03 •··· .58 :::: : :: .. - ·· ·:: :· jJI ::1~ j4I :02 ~ ~2 
?,1<!.SOn Olty...... .40 . . . . 1 10 . . . . . . . . . . . . .. . . , . . . .45 At . . . . . . . . . . . . . T 

1

, . . •· .. 0513 T:! 
Mllllman .. .... ... .. .50 .17 .. .17 . . . . . .. , ... .a-1 ••.. •. . . . .• . .. .. 58 T r- .f'8 .... I 8-! 
Mooar. .... . . . . . . . . . . . . . . . . . . . . . . . 1.16 T . . . 36 5t •

1
0 J" 1' 

1 
2 ·," 

Monticello . .. ... .. . ... .,.. ... . .... .. .. . .. . .. .. .... ... .. .68 . ... •. . .. .. ll" .<>- .ttii 1 ,t -. . . . - . . . . . . -. . . .. . . . . . . . . . . . . . .. . . . . . . I . -., . ., . ::-· 
Mt. Ayr.. . ......... . . 1 05 .as . . . . .111.41 . .. . . . . . . . . . . . . .35 . . T . . .. . . . . . .:!{/! . l!JI . . . 8.1.,8 
Mt. ~hiasant .. .. .. l 14 .10 .. .. ... .. .. 20 .... .... .. .07 .. .7J .. .1.. . 10 2 4n 
Mt. ernon ............ 151.00 . . . . .... 75 .. ... .... .. .. . .... ., . .40 .... .... .... ... .. ... .. I .ill .• :w ii ::o 
N eo a.. . . . . T . . . 20 . . . . . . . . . . . 'r 1 20; -;o r 1 •~, 
New Hampt•>n ... \24 .10 ..... 71 ... ···· ·· ··· 1 70 ···· ···· ·· ···· ··· 1 ··· ··i · ·· 1~ .,-;'.s 

Northwood. . ... 08 .22 . . . . . .58 ... . . . . . . . . . . .. . .. .32' . .. . . . ... .. . . . .. . . .18 .. . 14 .. .. .28 t 80 
Newton... ... .16 .30 ... 18 . .... . ..... ·· : :: · ·::· .. • . . 15 ·· .::. :::: ;· .:~. ·:: .:: ·:49 ~::-

1

- 1,{1- .:.' I 43 

Odebolt............ .117 . . . . . . . .07 . 20 14 1 85 / ·10 ""' I 8U " u, 
8ri~e~.:: ·· · :·::::: ·s2 .02 .... :::: ~8 ·:: .. ::. :. :. . ...... ::. :::: .. . .. .2159 :::: :::: .:: ·:· ·:12 . I' T:8tl :: 1· :·i~/ :,; :t .. l ·1:t~>;I; 
Omaha(Neb.}..... .02 .01 ..... : . 8.55 .01 ... ... T .... 14 ·· :: ···· . ··· T .. :::: :::: . • ::: ·::·1 :: 'l' T .J;, .. :~5 J ~o 
Osage . . . . . . . . . . . . . : 16 S;J . . . . 87 . . . . . . . . . . . . 01 37 ll'>I I"/ '1 2 °5 
Osceola.. ........ 1.60 .5'3 ..... T .36 T ... T .. . .. ·: :::: . .. . .09 ... T ::::· ... :: .T ·::·1l :i: ;r;·l ·5::1 ... 2:i 4.7i 
Qska.loosa.... .50 .94 .. . .... 10 •... ... .. .. .10 .30 .. . .... . ..... , ... l uu T 1•• · ... :;1 3.44 
OOttumwa....... 57 . . . . . 

04 
. . . . . . . . . . . . . . . 33 . . . . . . . . . . . . . . • . . . . . . J 6.1

1 

. . 41

1

. L 10 a :\2 vid.. .. . . . . . . . . . .. . . . .90 . . . . . . 2.45 . . . . . 3.5 t t'' 34 T ~·' 6 · u 
Pella ............ ·· T .71 ···· .. ·::· . . ·::· ··: :: .. . 26 :::: :::. .: .. :::· •·· 1 4i 211

1 

.21 .... 1·00 2.89 
Pioneer.......... . . . . . . . . . . . . . . . . . . .. . . . T T . . . . . . . . . T . :?o 1' ·1• . f' . J.i .55 
Plover .. ... . .. .51 . . .. 65 .. . . . ·.··. .. .04 

10 
. .. . .... _.,·_.'t~, ....... . 

1

.so/_ .c_a

1 

501 .2'3 -~~. ,f
5
3
2
0 Primghar ......... . ao . .. .90 . .. . .. -. . 30 . . I - v ~ 

Red Oak . . . . . . . .. . 70 .06 . . .2a .15 . . ·. T . . T . . T .57 1.2:J .,rn . . 'J' :J.3i 
R ld!teway....... ... .61 1.00 . . . . . . T . . . . . . . . . .,8 .80 . . . . . . . . . .02 .01

1 

i:1

1 

. .211 :J.6! 
l{oc Ra.l,lids .... T .84 .24 . . . . . .. . : 34 . . . .. . .. . . , , .G:J . -10 1 9:'i 
Rockwell Oity.. .. .07 . . . . . . . . . . . . . . T . . . . 2i>! ~.; 

1 
.211 . ,5 2.12 

Ruthven .......... · . • • .40 .05 .34 •.. 
1 

. .25 40 . . . . . . . . 88 .;it, . j . J4 .Os oo :J. 74 
~lbley..... .... .... .84 . . . . . . . .. . -~7 . . . . .05 . . . . .03 _ v ~ Sac I i ty ... ······· · ..... 25 .. ... .. .. .... . O .10 .... .. .. ·.·. ··. ··. T.22 ··. ·.·.· .· .·.·· .. · ... l' ... ..::,:;/, .2.·,J J >lO :!5 _·?,30 21 .. 6550 
::ilduey .........•....... 05 .70 ... 6 00 .. · . · ··· .02 .01 .. .a1 • .."' .....•••.••.• 2.f11l1 .JO 15 g !lO 
Sigourney....... . . .... 1.27 ....... 78 . .. .. 21 .. ,2! .... .. . .-15/ tG 40 . .45 a.86 
Sioux Olty. ...... .. . . . .26 . . . . . . . .08 T .01 .07 01 . . . . . . . . . . . . O.J . . . • . . . . · / 08 . 1. 1-t . • . .5 .09 .-15 2. 78 
Spencer.. ......... . . . . .27 . . . . . . . . .87 . . .02 . . . . . . .0t .22 . . . . . . .35 .... ,. . . 21 /J.a~ .lif>I .4!l .30 41 4.09 
Spirit L ake .......... - .50 . . . . .30 - . . . . · · · · . . . . . . .10 . . . . . . .34 . . . . . . . . . l 23 . . . Ill ao .50 3.:16 

. . '.. . . . . . . . ~ . ., . . . . . . . . -,,. 
Stullrt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 00 j " 00 . 5.. ) • 15 
Tara.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •o I ,.n go 
T oledo......... . ... .51 .. .. .49 .02 .... ... ... .... ..· · ... 5125, .... :::: ·T::: .... :_:_:· :_: .:. l:I,57/ :: ·.:oo.f'il .. :1·1'· T::"' ,21..·8386 Thurman.......... . . . . .27 25 . . . . . . 4.32 5.38 .05 . . . T . . . . .14 ....... .. ....... .. . 
Villtsc.i........... .. . . . . .65 .07 . . . . . .07 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .a1 . . . . . . .. ,. . . t 01 •.. . 

1

14 . . . . 2 2-" Vinton . . . . . . . . . . . . . . . . . 75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 T 85 
. . . . . . . . . . . . . . . . . . . Wapello........... .... ... .. .. . ...... 08 .46 ... .. .. .... .... .... .... . .. ... .... ... .211 . . . . .. . .. .16 .. 

1 

.... 211 .05 1.29 
Washington . . . . . . . . . . . . . . . . . . . . . . . . . . .. .20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 . . . . . . . . . . . . T t r 

I 
uo . 25 l 67 

Washta............ . .70 ............ 02 ... T ..... 30 .10 ... ... ..•. .. . .. T .. . .. .OS . . . 57 .. .a; .42 .4, a o~ 
Waterloo....... . .. .24 .00 .. ..... T . ... ... .... .... .... .... .... . ... ... . .... T 32 . . .. . .0{1 .O;, .!:!7 J.66 
WebsterOity ........... 25 .... .. ... ... .. .... .... .... ... .... .... ... ... ... .. T 1.' .. ... .... . . . .3.">/ .l?0, 10 T .to 1.:-!5 
West Bend........ . .. .47 . . .. . . . . .25 . . ... . . . . .. .. . . .. .... . . . . . . . .. . . ... . . . .16 .24. .. . .. . . . . ... . .Oil .21 'I' .03

1 

.. u . 76 .:Jl 2.~3 
Wes t Branch...... . . . . .5t . . . . . . . . . . . T .02 . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . 31 . . . . . . . . . . . . . . .02 . . . . 03 . . . . .:?~ T 1.14 
Whitten.......... . . . .30 . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .35 . . . . . . . . . . . . . . . . .. .38

1

.... T T .35 1.38 
Wilton Junction.. . .. . .10 .... . .. . . .. . . .. ... .20 .. . . .. . . .. . .. . .. . . .. . . . . . . . .. .65 . . . . .. . .. . . . . . . I .60 ... . 75 . . . .61 . .o; 2.98 
Winterset.. ....... . . . . . .. . .98. .. . . . . . . ... .40 .... 2.70. .. . .. .. . ... . ... . .. . .. . . ... . . .. . . ... . .. . .36.... .. ... . .. T . 2.20 .20, .03 .88 .oa 7 79 

' 
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MONTHLY REVIEW OF THE 

METEOROLOGICAL DATA FOR JULY, 1898. 
NO RTHE RN SECTION. 

TEMPl!lRATURE 01!' T H E AIR (lN DEGRE ES 
11' AH i1 l!lNHEI T) 

PRBOl PI T ATI ON, IN 
INOHEB. 

&XTREldlDB. 

STATIONS . 

• • 

, s 
..... :::s 
.9 8 
~ ------------------- --1 - --__ ,, __ __ ---1--- -- -- -- ----•--1----

93 25 57 
53 
48 
48 
51 
-18 
46 
47 
46 
45 
45 
51 
56 
.. a 
60 
62 
46 
47 
5S 
50 
47 
48 

31 36 1.40 
2.3S 
1.27 
2.88 
5 14 
2 91 
3. 0! 
1 75 
3.55 
5.39 
4.36 
2.14 
4.02 
3.67 
1.46 
1.22 
3.12 
5 06 
3.34 
3 02 
3 05 
1.80 
2.85 

.40 

.70 

. 23 

SE 
~ l{ Algona• ...... ... .. . .... . ................ . 

Alta . . .. . .. .. .. . .. . .. .. . . .. . .... .. .... . 
Britt . . . .... . ... . ..... ..... .... .. ... .. 
lll.J , rle .,, OHy.. . .. . . .... . ............... . 
ulear Lako .................. . ....... . . . 
Oresco . . . . . ............ . . .. ......... ... ... . 
l>ecorah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dows ....... ·.. .. .... ..... .. .. . . . .. ... . 
8Ikader .... . .... . .. ... ..... ...... . .. . .. . 
Estllervllle b. .. . .. .... .. ........... . 
l•'1iyetto n . , . . ....... .......... .. ... .. .... . 
J.i'orest Olty . .. ...... .. ... ... .......... . 
Graud .Meadow • ........ . ....... .. ...... . . 
Greene .. . .. . . . ... . .... .... ....... .. 
Hampton .. .................. . . .. 
llumbnldt.. . .. . .... . .. ..... .. .. .. ... .. 
Lu.using .. .. .. . . ... .. .. . ... . .... .. ... .. 
Larrat,oe .............. ... ............. .. 
I,e Mars. ... .... .. .. .. . ............. .. 
lllason Olty. . .. ......... .. .......... .. 
New Hampton a . ....................... . 
Northwood.. . .. . .. ... ................ . 
Osag1:1 t. . . . . . . . . . . . . . . .. . ............. . 
Piooecr c............ . .. . .. . . . ...... .. .. . 
1'l ,1ver .. . . ..... .. ................... .. . 
Priaip;bar...... .. ... . ........... . 
Uiu..t ,, way . ... .. ............. . ........ . . . 
H >l.!k Rapids ..... .. .................... .. 
Huthven . .. . .. . . . .... . ............... . 
Sluley . .. .. .. . .. . . .. .......... .. 
8peucer..... . ... . ... . . . ................. . 
Spirit Lake. . .... .. .... .. . .. .......... .. 
\Vest Bend*a . . ...... .. ................. . 

A verag•~ . . . . . . . . . . . . . . ..... . 

74 3 
72 8 
,..1 •}. I ;, 

71. \J 
71.tl 
7l .2 
7'-l 0 
71.2 
72 7 
71 0 
'il 4 
71.0 
70. l 
73 / 
72.6 
,2.s 
72 ti 
70.8 
72.5 
7Z.4 
71 7 
70.8 
71.0 
74.4 
74 2 
73.1 
73 1 
69.7 
7L 2 
70 5 
71.6 
73 6 
71 4 

85 0 60 6 
86 2 51 1 
8L8 59.0 
83 4 59 7 
t!3 7 58.8 
84.9 59.0 
8,3.0 '57.4 , 
i:-8 4 56 .9 
Hi 6 55 5 
8:5 .5 57.3 
8.3. 7 51l 4 

SQ l 58.3 
85.6 59. 7 
8tl 7 58. \J 
86. i 59.0 
83.0 58.5 
~4.9 60.1 
SJ 1 61 7 
81. 7 61 7 
85 0 51>.7 

. .. 
86 9 6L 8 
88 7 59.6 
87 .2 5 1.0 
84.8 61.4 
83 6 55.8 
86.4 62 l 
84 I> 56.5 
86 5 56 7 
86 8 60.5 

93 2i, 23 
97 ~ 
9! 18 
92 24 
93 18 
9, 18 
9J 2! 
97 21· 
9d 18 
93 17, 19 
90 21, 2j 
90 18. :U 
97 L5, 17 
95 2-i 
9'i 18 
94 17, 18,24 
98 24 
94 18, 23 
92 2! 
91 15, l R 
9! 24 

98 2l 
97 24 
95 23, 24 
94. 21 
9i 23 
96 23 
9a 2,. 23 
95 18, 2J 
9d 23 
96 23 

72. 1 85 4 58 .9 94.5 

52 
50 
48 
62 
50 
60 
47 
50 
51 
54 

49.5 

3 40 
10, 11 49 
10, 11 46 

10 41 
30 45 

11, 31 48 
11 48 
11 5~ 
21 53 
11 48 
11 39 

10, 11 34 
10. 11 49 

lt 45 
10, 14 4:J 
10, 11 48 

20 51 
a, 20 41 

11 42 
30 44 
l l 46 

11 46 
i, 21 47 

20 47 
10, 30 42 
i, 80 44 

30 46 
20 46 

20, au 45 
2J 47 
31 42 

.55 
3.30 
4.52 
3.64 
1.95 
3.74 
2 69 
4. 09 
3 .46 
2.93 

1.37 
3. 15 

.77 
1 27 

.61 
2 50 
2 30 
2 41 

70 
1 95 
2.70 

.53 

.40 
90 

1.86 
. tl5 

110 
1.70 

.58 

.87 

.35 

.80 
2 25 
1 00 

. 63 

.Si 

.84 
1.38 
1.23 

.76 

:3 
SE 
SE 
SW 

dW 
SE 
s 

SW -;w 
SE, SW 

8 
SW 
SE 

. ....... . 
dW 
s 

. . . . . . . ..... . 
.... SW , NW 
.. .. s 
. . .. s 

.. ... . s 
.. ... s 
. . . . . 

... . 

. .. ..... . 
SW 
s 

SW 
s 
s 

SW 
s 

--- ---1-- - - - - - 1 - - --

45 3.02 ... S, SW 

OENTR A L SEOTlON. 

Au1au;1,..... .. .. .. .. . .. .. . .. .. .. .. . .. 74 3 
J\rnc~ 1, . . ... . .. .. ......... , .. • .. .. .. .. 7-3.4 
Audubon ... . ....•.................... . .... 7t.8 
Belle Plaine. . .. . .. .. .. . . .. .. .. .. .. .. .. .. 71 8 
Oa.1·roll .. . .. .. .. .. .. .. . .. . .. .. . .. .. .. . .. . 'i3 .3 
Oedar Fa.Us . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 74 4 
Oeuar H.J.pids.. ..... . .. . . .. .. .. .. .. .. .. ':'5.4 
Olin ton ................ .. .................. 75 0 
D,tvenvort ................. . .... : .......... 75.8 
Delaware t............... . . . .. . .. .. .. .. .. . 7£1 O 
Des l\loines................................. 74.2 
Ut'I Soto .. . .. .. .. . .. .. .. .. .. .. .. . . .. .. .. 74.4 
l>ubuque. . .. .. .. .. .. . . ........... 7,i 1 
Grnnuy Center ........... ... ............. 70 2 
Guthne Center .. .... .. .................. 73 2 
Indepondeuce........ .. ....... . ............ 73.4 
I owa Cit . .- . . .. .. .. .. .. .. .. . .. .. . .. .. .. . 75 1 
Iowa li'a.11s .. . .. . . .. . . .. . .. .. . . .. . .. .. . .. .. 72.0 
Lino Grove ....... : . .. . . ................ 74.2 
Logan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74. 3 
Muquok•·ta. .. . .. .. .. . .. .. . .. .. .. . .. . 72.6 
Marsha.llt 1wn .. . .. . .. .. . . .. .. .. .. .. .. .. 73.6 
Mootlct llo . .. . . . . .. . . .. . . .. . .. .. .. .. .. .. . 75.4 
~It. Vernon* ...... .... ..... : .. ........... 75 5 
~ewton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.6 
Odebolt. .. . ... .. .. ... .. . .... ... .... . .. 74.3 
Ogden. . .. .. .. .. . . .. .. .. . . . . .. .. .. .. .. . .. '/3.0 
Olla... . .. .. .. .. .. .... . .. . ........... 73 0 
Rockwell City. .. .. .. ...... .. ............ 72.7 
Sio ux Olty...... . .. .. .. . .. . .. . .. . . .. .. .. 73 3 
Sae Oity...... .. .. .. .. . .. .. . .. .. . .. . .. 70.6 
'l'a1·a .. . . . . .. .. . .. .. .. . . .. . . . . . .. . . 71.0 
'I'oledo.. . . .. .. .. . .. .. .. .. .. .. .. . .. . . .. .. 72 9 
Vlntou *c.. . .. .. .. .. . .. .. . .. .. . .. .. .. .. .. . 73.6 
Waterloo. .. . .. .. .... .. ................... 73 7 
\Vebster Oity .. .. .. .. . . . .. . .. . .. .. . .. .. .. 74.4 
\VP.,t Branche ............. .. ............ 7J.7 
\VllltLeu *. . .......... ........... .. ..... 74.0 
\Vil ton Junotion..... . . .. . .. . . . . .. .. .. .. 74.6 

87 1 61.5 
87 i 5J.4 
80. l 59 tl 
85. 1 586 
87.l 59.5 
88 2 60 .7 
88. 0 62 9 
88.6 61.3 
86.1 tl5 5 

84.9 68.5 
8- 8 ..,.,. 9 ::>. v-
852 630 
85. 7 54.6 
86.8 69. 7 
86. 7 60.1 
89.2 61 0 
87 8 56.2 
87.2 61 2 
87.9 1\0.7 
87.0 58.3 
86.5 60 6 
86 0 64.8 

87.3 61.9 
90.0 58.6 
85 .7 60.4 
86.5 59 6 
866 688 
84 6 62.2 
82.8 58 4 
87.4 54 6 
86.2 59.6 

87.8 59.6 
86 6 62.2 
87 3 60.1 

88.9 60.4 

96 19, 27 
! CO 24 

\18 24 
100 16 
95 24, 23 
97 24 

100 1~ 
99 19 
97 2! 
96 19 
97 l{I 
99 19 
95 19 
97 19 

100 19 
95 19 
99 19 
96 2J., l9,2i 
98 19 
99 2! 
96 19 
96 19, 24 
98 19 
95 2l 
97 l ll, 24 

100 23 
99 19 
97 20 
96 18 
9-i 18 
94 24 
97 24 
96 15, 19 
96 19 
9T 24 
97 24 
98 19 
96 23 
98 19 

Average .. . . . . . . . . 78 6 86.8 60 4 97.2 

17 
42 
48 
45 
i8 
47 
62 
48 
58 
51 
54 
52 
53 
4ti 
50 
47 
49 
4! 
52 
48 
48 
49 
60 
58 
52 
51 
50 
51 
50 
56 
60 
47 
47 
56 
46 
52 
44 
52 
47 

49 6 

11 
11 

-!, 5 
11 
20 
11 
11 
11 
30 
11 

11, 30 
4 

30 
30 
14 

11. 30 
11 
11 

11, 30 
21 
11 
11 
11 
30 

11, ao 
4 

11 
11, 12 

11 
20 
11 

11, 31 
11 
14 
11 
11 
11 
81 
11 

49 2 .66 .71 
58 l 10 .36 
50 4 34 3.70 
55 2.30 ·50 
47 2 6l 1.55 
60 2.05 .95 
48 1.90 1 .19 
51 1.89 .85 
39 1 85 .72 
45 1.45 .75 
43 1 .86 .64 
47 2.46 1 .14 
42 2.83 2 .23 
51 1 .32 .60 
so a.07 2.12 
i8 1.66 1 00 
50 2.21 .69 
62 1. 73 .61 
46 3. 18 1 .62 
51 1.60 .43 
48 2.45 .96 
47 2.67 .87 
48 1.71 .95 
37 8.2J 1.00 
45 1.43 .49 
49 5.05 1.85 
49 1.60 .86 
46 1.51 .52 
46 2 .12 .85 

s 
s 

SE 

s 
s 

N E 
SW 
s 
s 

SW 
s s 

NE 
RE 
SW 
s 

SE 
s 

SE 

SE 
♦ • • • • • • • • • • •• 

. .. . SE 
. . . . . . ... 
..... SE 
. . . . . . s ..... 

38 2.78 1 .14 . . . .. S 
44 1.55 .60 . .. . .. SW 
50 .90 .50 .. .. . SW 
49 1.36 .51 . .. .. . S 
40 . 85 . T5 . . .. SW 
51 1 .66 .87 ... . . S 
45 1 .35 .45 .. .. S HJ 
6-i 1 .14 .54 .. .. . SW 
44 1. 38 .38 .. . .. SW 
51 2.98 .75 ..... S - -- -1---1-- ____ , _ _ _ 

47.6 2.10 ... .... .. .... S 

SOUT H E RN SEOTION . 

Aft.on. . .. . . . .. .. . . . .. .. .. .. .. . . .. .. . 75.4 89 
AlbhL .... .. 1 . ...... . .. ... . .. .. . .. . .. .. . 74 0 87 
A tl,Lntic ............. ,.. .. . . .. .. .. .. .. . • 7l.8 8~ 

1 
.4 
. 7 
.7 Belknap .. .. . .. . .. .• .. .. . .. . .. . .. . .. .. .. .. 71> 2 85 

Bona.part.e. .. .. . .. . .. . .. .. .. .. .. .. .. .. .. • . 74 7 86 '5 
Ocntl)l'\'ille .............................. 75 0 86 
Ub,,.ritqn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73.0 81 
Ulu.riu da. . .. . .. . .. . .. .. . .. . . .. .. . .. . .. .. .. . 80.2 90 
College Springs . . .. .. . . . .. . .. . .. .. .. . .. .. . 74 8 86 
Oorni,,g ........................ . .......... 73.7 85 
Co uncil Bluffs c .. . .. . .. .. . .. .. .. .. .. .. • .. 76.3 88 
B1dun ..................................... 76.3 89 

7 
9 
4 
7 

.7 

.1 

. l 

61. 7 10l 
60.7 98 
57.9 98 
64 6 96 
62 9 9'( 
63 2 97 
61 2 98 
69.0 1oi 
61.9 96 
61 7 98 
64 .5 96 
63 ! 99 

19 53 10 
7 52 11 

2, 47 14 
19 56 12 
24 51 11 
19 54 11 

19, 24 52 11 
19 61 30 

2, 27 52 14 
19 5i 4, 30 

18, 26 57 14, 20 
19 49 11 

48 2.67 1.09 . . . . . . SW 
46 4.66 1 .66 . . . . . SE 
51 2.60 1.48 . . . . . s 
40 3.30 1.90 . . . . . E 
46 3 15 1.-48 . . . . . ... . . . . . 
43 3. 63 1.80 . . . . . . • • ♦ ♦ •••• 

41 6 94 1.60 . . . . . s 
41 4.49 1.47 . . . . . s 
44 8 26 4.6.5 ...... SW 
45 2 31 .60 ...... SE 
39 3.68 2.90 . . . . . s 
60 2.18 .85 . . . . . s 

16 
21 

tS 
26 
23 
23 

17 
22 

23 
19 
19 
22 
18 
25 
19 
12 
20 

. .... 
23 
26 
11 
23 
25 

19 
15 
19 
15 
16 
22 
12 

19 

22 
20 
17 
14 
20 
26 
2i 
21 
20 
17 
22 
19 
24 
23 
17 
25 
12 
23 
25 
23 
22 
15 
28 

20 
25 
24 
22 
24 
16 
16 
g 

23 
30 
21 
17 
26 
20 
23 

21 

13 
24 

• •••• ♦ 

21 
. ..... 

25 
18 
18 
16 
21 

...... 
21 

18 

po,, po,, .... ::::: - ~ ~....:. ~ ,.. t: <n ::I - f ..cl ui 
Cl! po,, 0 Ill O '0 
p,~ o ~a "b g 
,.. po,, ,.. t:i 

0
.. ,._ <n ..cl tii 

ui rcs G) • G) a ..,. a 
,0 :::s ,0 Cl) ~ ~ .. .... .. 

ao a~ s:lt.> f)O Oo ... ~ ... _ - A _. ,..,. .., .., ;.,·-., =a- :::s ;l) 0 <I) 

z z ~ z z -- -----
15 . .... 6 .. 2 
7 3 7 . . 3 

25 .. . . 7 ..... .. 
1 4 6 .... .. 
8 .... . 7 ... 1 
6 2 6 . .. 5 

.......... 5 ..... . 
8 6 8 ... 2 
7 2 4 2 3 

......... 7 ...... 
5 3 9 . . .. 4 
7 6 6 ..... . 
9 8 8 ... .. . 
7 2 6 . .. . 1 

12 1 6 1 2 
6 ..... 6 ... 1 

10 2 7 . .. 4 
19 . 10 ..... .. 
9 2 9 ... .. . 

.. ... .. . 6 ..... .. 
5 3 6 . .. .. . 
1 4 7 .. 1 

14 6 8 . ... 5 
1 7 2 ... 2 
3 3 9 ...... . 

.. .. . .... 6 .. .. 
11 1 8 . . 7 
15 1 5 ....... 

2 11) 10 . .. . .. 
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14 IOWA WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR JULY, 1898-CONTINUED. 

SO OT HERN SEOTION-OONTnmED. 

TEMPERATURE OF THE AIR (IN DEGREES PREOIPITATION, IN I ... I>, l>, I 0 .... 
Cll 0 • 

~ 
... F AHUENBEIT). JNORES. 4) .... 'O .....:.·ar ~-d 4) ~ . 4) .... ,.. rn ::, ... 'O - <i! I>, .d I -0..9 0 0 mo Cl EXTREMES. ~ i::i,a:I .... 

~8 bl)~ .... 0 .... ::, 
0 0 'O o. .d • 

STATIONS. I». l>,. I>, ~ Cl .E .... ,.. ... I>, ... 'O,.. ,.. rn ~m ' - 4) 
<i) • Clo 0 .... Q 

Cl M a I • 

..!.~ . a .... 
G) l>, rJ) 4) • 4>'0 G) • 4) 8 .d Cll s:ii:l 8 .d bO .d 
~~ .... ....; oS A ,o rn ,c ::, ,o rn l>,.d ,0,.. ... ,.. Cl) Cl) ~ Cl ~ ~ 4) oS Cll ::, .s- ::, .... ::, = ., A a:1- I> 0 8~ 8-8 8~ co so ~£ §s :a ... ~8 ~ ~= f~ -a..s G) 8 8 G)a a Cll ., 0,.. 0 
~'O 0"" ::,,o ::, 0 ::,,o ::, ~ o rn ::a :a ~ :a Cl :a Cl ::a :a 8 ll. z z z ~ z z . - --- - - - -Fairfield .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 0 86 5 61.6 97 24 50 11, 18 47 2 84 1.08 . ..... ... . . 12 19 0 10 . ... Ft. Madison* . • • • ♦ •••••••• •• • •••• ••• . . . . 78. l 112 24 62 11 30 2.08 1.75 . ..... S, SE 8 19 4 6 . ... 4 Glenwood ......... ........ ...... ... . ... . ... 78.6 85 5 61.6 97 19 49 4 48 5 85 2.20 . ..... SE 11 18 2 4: 1 1 Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73.6 86.1 611 96 19 51 31 45 2 68 .95 .... .. 8 20 11 0 10 1 6 Eedrick *i... . . . . . . . . . . . . . . . . . . . . . ........ 77 .7 . . . . . . 98 19 68 12 35 2.32 .87 ...... . .. ·s .... 27 1 3 5 . ... . .. Hofiev1ll e ..... ..... ....... .. .. : .......... .. . 74.6 86.8 68.0 94 19 65 30 39 2 92 .89 ..... 6 23 2 8 . . . . . .. In ianola .................................. 1a.8 85.3 62.4: 95 19 53 30 42 2.86 . 82 ...... SE 15 13 3 10 . ... 3 Keokuk . ... .............. . . . . . ........... 77.1 86 5 67.7 97 24 56 11 41 3.06 1.85 ..... . s .20 6 5 5 ♦ •• • 5 Keosauqua. ............. ...... ............. 76 .0 87 a 64.6 97 19, 24 52 11 45 3 07 1 00 • • ♦ ♦ •• . . ♦ •••• • • ♦ ♦ •• . . . . . . .... 7 .. . 1 Knoxville i..... . . .. .. .. .. .. .. .. .. . .. . .. . . 74.7 86.9 62.5 97 24: 53 11 44 4.32 1.51 ...... BE 22 6 a 7 . . . . . ... Lamoni g .•...•.. ..... ...........•.•.•....... 73 8 85.7 61.8 95 19 52 11 43 2.58 .89 ..... SE . . ... • • • ♦ 5 . ... . ... Lenox . . . . . . . . . . . . . . . . ................... .. 73 7 84 2 63.2 96 19 54 30 42 3 .11 . 82 ••• ♦ • NE 19 10 2 10 ... 7 Moo ar . . . . . . . ....................... .... ... . 74.8 87.2 62.5 100 24 46 11 54 2 35 1.16 .... s 17 7 7 5 . ... . . Mt. A~;r· ................................... 78 8 85.0 62.5 115 2i 54 30 41 3 69 1.,1 ..... SE,SW 14 15 2 7 . . . .. . Mt. P easant * .............................. 76.1 . . 92 19 63 30 29 2.49 1.14 .... . SW 21 8 2 7 .... .. Neola ....................................... 75.4 89.1 61. 7 100 26 42 31 58 1.90 1.20 .... SW 24 5 2 3 ... . .. Omaha, Neb ... ........ ........ ...... ...... 75.3 8,.6 66.0 95 18 59 ao 86 4.20 3.56 ... ~E 18 11 2 7 . . . . ... Osceoll\ .... . ........................... . .... 73.4 84.8 61.9 94 17, 24 52 11, 12 4Z 4.77 2.18 ...... NE 9 14 8 7 ... Ovid • • • • • • • • ♦ ••••••••••••••••• . ........... 73.7 85 5 61 9 98 19 5t ao « 6 29 2.45 .... . SE 18 5 8 9 • •• ♦ 9 Oskaloosa .................................. 74.0 87 8 60.3 99 24 48 11 M 3.44 1.00 ... .. E . . . . ... . ... 7 . . . . . ... Ottumwa ................................... 74.2 87.0 61.3 98 18 52 11 46 3.5! 1.65 .... SE 9 19 3 4 . . . . . .. Pella 70 8 79.5 62.0 92 24 52 31, 31 40 2.89 1 00 ... SE 2t 10 0 6 2 Red Oak::::::: . : : : . : · .................... 74.8 88 4 61.3 99 l!J 51 30 4:8 3.37 1.23 7 I .... . . . ... . . . . . . . . . . . . . ... . ... Sidney .......... . ..... : : : : : : : : : : : : : : . : : : : : : . 74.6 83.4 65.9 96 19 59 4, 30 37 9.90 6.00 ... .. SE 21 7 3 9 1 4: Sigourney... . . . . . . . . . . . . . . . . . . . . .. ..... .. 75.8 91.4 60.8 102 24 51 12 51 8.86 1.27 ..... SW 23 8 0 8 ... . .. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 74 4 85.7 63.0 96 26 55 10 41 4: 15 2.60 .. 8 25 8 3 a .. . ... Thurman ................................ 73 .8 85.0 62.6 96 19 50 4: 46 12.88 9.70 ... BE 10 15 6 10 1 3 V 1lll1ca ... .. . .. ........ .................. . . 72 6 8,.9 60.8 94 19 50 11, 13 4:4 2.25 1.01 ..... SE 16 15 0 6 .. ~ Wapallo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 75.1 87 9 62.3 118 2 50 11 48 1.29 .46 ... SW 22 7 j 6 . ... 5 Washington ............................... 73.9 86 8 61.0 97 19 50 11 47 1.67 .90 . . . . SW ... ... .. ' . 5 • ♦ •• . ... Winterset .. .................... ... ........ 7t.4 84 9 59.9 95 19 49 11 46 7.79 2.70 . . . . . . . . . . . . . ... ... . . . . . 9 .. . ... ---- --- ---- ---- - - -Average .............................. 74.6 86.6 62 0 96.7 . . . . . . . 52 9 . . . . . . . '3 8 3.83 ...... . .... SE 18 10 a 7 .. . ... Average for the state. . . . ...... 73 4: 86 3 60.4 96.1 ...... 50 7 . . . . . . 45 5 2.98 . ...... • • ♦ ••• s 19 9 a 7 . ... . ... 

"'Means determined from 7 A. M , 2 P. M. and 9 P. M . observations, and maximum and minimum are taken from eye readings. tMeans determioeil 
from 7 A. 11. and 7 P. M. observations. i Received too late to be comouted with means. a One day missing, b two days, etc. 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

DIRECTORS. 

President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, . 
J. 0. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. 
Secretary-P. L. FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J.P. MANATREY, -

J. W. WADSWORTH, 

G. S. JOHNSON, 
GEO. w. FRANKLIN, 
L. H. PICKARD, 

Bloom.field, Davis Co. 
- Fairfield, Jefferson Co. 

• Algona, Kossuth Co. 

EXECUTIVE COMMITTEE. 

W. F. HARRIMAN. R. J. JOHNSTON. P. L. FOWLER. C. E. CAMERON I 

METEOROLOGICAL STATIONS AND 
OBSERVERS 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service 

Adair.. .. . . . . . . .. . . . .. ............ F. L. Morrison. 
Afton.. ........ .. ..... ....... Hon. N. W. Rowell. 
Albia ...................................... R. Moore. 
AJgona .......... .... ........... 0. D. Pettibone . 
Alta ........... . .... ..... ............. D. E. Hadden. 
Alta (Near) ........................... W. J. Minard. 
A.mana .............. ... ........... Oonrad Schadt. 
Ames . . .. . . . .. . .. . . .. .. ... . .. Exp. Station. 
A.mes (6 miles s. e.). . . . . . . . . . . . . . . . . I saac Young. 
Atlantic. ... . ....................... J . W. Love 
Audubon .. . .... .. . ... .. . .. .. . . F. P. Hooker. 
Bed ford.. .. . . . . .. . . . . .. . ...... Prof. E. H. Griffl n. 
Belknap ........................... A. W. Rankin. 
Belle Plaine ..... . ... .............. 9. P. Vandike. 
Bonaparte ............. .. ........ Bon. B. R. Vale. 
Britt ........................ G. P. S:a.rdwick. 
Burlington....... . .. . .. .. Prof. H. L. Atkinson . 
Carroll.. . . . .. .. .. . . . . . . . .. . . . .. .. . Moses Simon 
Cedar Falls....... .. . . .. . .. . Prof. A. C. P age. 
Oedar Rapids.... . . Electr ic Light & Power Oo 
Oenterville, (Walsh P. 0)... Geo. Goodla.nder. 
Chariton... ... ... ... . ... Hon. S. H. Mallor_y. 
Charles Oity ................. . Ohas. 0 . Schmidt. 
Cherokee ................ ......... Hon. L. W. Beal. 
Clarinda ......... . .. ... ........ A. S. Van Sandt. 
Clear Lake ...................... ... A. S. Hawley. 
Clinton ............ .............. ~uke Roberts . 
College Springs. . . . . . . . . . . . . . . . . A. M. Finley. 
Corning . .. . . . .. .. . . .. . .. . .... . Tohn W. Bixby. 
Council Bluffs ....................... J.B. Rishel. 
Oresco ........... .............. Gregory Marshall 
Davenport... . .................. •J.M. Sherrler. 
Delaware..... . .... ................. Wm. Ball . 
Decorah.... . .. . .. .. .. . . F. H. Baker 
Denison......... ... .. . . .. .... James H. Holmes. 
Des Moines .... . .......... •Geo. M. Ohappe}

1 
M. D 

De Soto ................................ R. D. minard. 
Dows...... .. . . . . . . .. .. . . .. . .. . .. . . . R. E. Fuller. 
Dubuque .. . .. . .. . .. .. .. . . .. . ... *E. H. Bowie. 
Eagle Grove........... . . . . . Sm al I page Bros. 
Eldon...... . . . .. . .. . . . .. . T. Madden. 
Eldora ................ ..... Prof. 0. F. Woodward. 
Elkader. . . . ....................... Obas. Reineoke. 
Estherville. . .. . . . .. . . . . . .. .. M. L. Archer. 
Fairfield........... .... . ........ Charles J. Fulton. 
Favette ......................... R. Z. Latimer. 
Ft. Madison ................ Miss L. A. MoOready. 
Fonda .................. . .......... Obas F. Linnan. 
Forest City ................ . ..... J. A. Peters. 
Fredericksburg ...................... C. E. Wright. 
Garden Grove . . . . . . . . . . . . . . . . . M. Wemple. 
Gladbrook...... . ... . .. .. . .. . Geo F. Parker. 
Glenwood...... .... ..... .. J. P Jackson. 
Grand Meadow (Postville P. O.) .. F. L. Wllhams. 
Greene .................................. J. L Oole 
Greenfield ......................... . J. G. Oulver. 
Grinnell ........................... Prof. S. J. Buok. 
Grundy Oenter ............... . .... Geo. F. Ellis 
Guthrie Oenter ................ Oscar Klingman. 
Ha.mp ton .. . . . . . .. . .. .. . . .. . . . . .. .. E. 0. Grenelle 
Hedrick ............................. J. T. Brooks. 
Hawkeye ........................ Miss I. Whorley. 
Hopevllle ........................... M. T. Ashley . 
1-fumboldt .................... ...... .... H. S. Welle 
lndependence........... .. . . . . .. . E. F. Wultke . 
Indianola ........................ Prof. J. L. Tilton. 
Iowa.Olty ...................... Prof. A. A. Veblen . 

Iowa Falls... . ................... J.B. Parmelee. 
Keokuk .............. *Fred. Z. Gosewisch. 
Keosauqua .. . . . . . . . . . ...... Prof. J. B. Landes 
Knoxville .. .. ... .. . .Casey and Reaver 
Lamoni .......................... T. J. Fitzpatrick. 
Le Ola.ire .. .. ..................... River Observer. 
Lansing .. . . . . .. .. .. .. .. .. .. .. . G. H. Markley. 
L archwood .. .. .. .... . . .. . .. R. F. Walker. 
Larraoee.. .. ............... .. ....... H. B. Strever. 
Lenox ............................. J L. Hurley. 
Le Mars .............................. Dr. T. E. Cole. 
Linn Grove (Mt. Vernon P. 0.) Rev.J .W.Bubbard. 
Logan ......................... Mrs. M B. Stern. 
Malvern ............... . ......... .. R. F. Norton. 
Maquoketa..... .. . .. . . ... Dr. A. B. Bowen. 
Mason 01ty... .. .. .. .. . . . . . . . .. ...... B. F. Gibbs. 
Marshalltown... . .. . .. .......... 0. 1'11 Cook. 
l\1illman, (Des Moines P. 0 ........... W. H. Shaul. 
Monticello....................... .... 0. E. Heisey. 
Mooar . .. . . .. .. . . . . .. . . ......... .F. G. Thomas. 
Mount Ver.non............... . .... Prof. A. Collin. 
Mt. Ayr .................... ............ A. F. Beard. 
Mt. Pleasant ................. Dr. Frank T. Stevens. 
~eo1a .... . ........... .. ........ J. a:. G-arl11,.nd, Jr. 
New Hampton ................. .... . R.H. Gurley. 
Newton ........................ ... ...... A. Lufkin. 
Northwood ....................... A. L. Thompson. 
Odebolt ................................ E. Starner. 
Ogden. .. .. . ..... . . .. .... . . . .......... E. Sayre 
011n..... ... .. .. .. .. . .. . ...Hon. Nathan Potter . 
Omaha, Neb .......................... *L. A. Welch. 
Osoeola . .. . . .. .. .... ............. A. W. L ewis. 
Ovid . . . . . . . . . . . . . . . . . . . . . . . ........... H. C. Miller. 
Osage ............................... G. D. Pattingill. 
Oskaloosa...... . . . . . ................... Jos. Boyd. 
Ottumwa. .. .... .. .. . ......... Dr. J. F. Herrick. 
Pella............ . ... .. . . ... . .. T. W. Oox. 
Pioneer ........................ A. W. Hawley. 
Plover ................................. J. S. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Primghar .......................... P. R. Balley. 
Red Oak .............................. Geo. W. Holt. 
Reinbeck ..................... Dr. L.B. Hathaway. 
l:Udgeway ............................ Arthur Betts. 
Rook Rapids ...................... W. C. Wyckoff. 
Rockwell Oitv .................... C.M. Randall. 
Ruthven.......... . .. .. .. . .. .. . Ora. Taylor 
Sibley . . . . .. . . .. .......... H. G. Doolittle. 
Sidney .. .. . .. .. .. .. ........ G V. Swearingen. 
Sigourney ................... Mrs. R. F. Ashbaugh. 
Sioux Oity.. .. . . . . ............... *U. G. Purssell. 
Sac Oity.. .. . . .. ................... Dr. o. Brown. 
Spencer....................... . . .. . . . S. Gillespie. 
Spirit Lake .. . .. . . . .. ........ W. c. Drummond. 
Stuart ............................. lt. M. Boatright. 
Tara ............................. W. E. Humphry. 
Thurman ..... .......................... O. R. Paul. 
Toledo .............................. Obas. Ma.son 
Vinton..... .. ..... . . .. . .............. T. F. MoOune 
Villisoa. ........................... 0. E. Matteson. 
Wapello...................... . Geo. W. Schofleld. 
Washington ......................... Wm. A. Cook 
Washta........................ .. ... H. L. Felter. 
Waterloo .......................... .. M. L . Newton 
Waverly .............................. H. S. Hoover. 
Waukee ......................... .... .. N. O. Wragg . 
Webster Olty.................... .Louis Fran le. 
Whitten ..................... . Dr. Frank P. Butler. 
Wilton Junction ..................... J. M. Rider 
Winterset ........................ W.W. McKnight 
West Bend... . . . . . . . . . . . . . . . . . Phil. Dorweiler 
West Union..................... .. J.M. Llsher. 
West Branch ........................ A. A, Madson. 

*U.S. Weather Bureau, 

- Maquoketa, Jackson Co. 
Atlantic, Cass Co. 

· Harlan, Shelby Co. 
Alta, Buena Vista Co. 

WEATHER-CROP OBS~RVERS. 

&porU,no for tM Weeklll BulleUn. 

Agenoy ............................. J. B. Van Zant. 
Albia . . . . . . . . . . . . . . . . . . . . . . . . ....... Wm. Meroe:r. 
Allerton ...... ......................... James Piper. 
Alta.. . . . . . . . . . . . . . . . . . . . . . . . . .Jonas Cushman. 
Ames ............... . .................... S. B. Mills. 
Attica. ............. ........ .... G. W. Mendenhall. 
Battle Oreek.... . .. . . . . ......... .. A. Preston. 
Blairstown .. ... . .. ............... T. H. Well. 
Boone ..... . .. . .............. ..... L. 0. Morris. 
Centerville.. . . . . . . . . . . .. . .. . ..... Henry Galley· 
Charles Oity ........................ W. B. Towner· • 
Charlton . .. . ....................... O. 0. Burr. 
Ola.rksville...... . . .. . . .. .. . . .... F. M. &ussell 
Correctionville ............. Hon. W. B. Ohapma.n. 
Corning ........................... Jerome Smith. 
Corwith ................... .............. Wm. Oxley. 
Clermont .............. .......... Obas. Larrabee. 
Oounoil Bluffs . . . . . .. . . .. . .. .. . .... L. Prouty 
Creston . .. .. . .. . . .. ............. M.. V. A.sh by. 
Dan ville . . . . . . . . . . . . . . . . Sherman Matthews. 
Emerson ........................... lJ. B. Nims 
Ely.......... .. . . .. .... Hon. A. J. Fuhrmeister. 
Farlin ............................ Jesse Johnson. 
Fulton .................... ... ..... .. Oarl S. Frank. 
Fontanelle .. "...... . .. Hon. L. M. Kllburn. 
Ford ...................... .. ..... J. O. Richards. 
Fort Dodge. .... . .. .. ............. R. W. Blaine. 
Geneva ..... . .. . ............ Wm. B. Thom_pson. 
Grinnell. ............ . ................ A. O. Price. 
Guthrie Oenter ..................... W. W. Balley. 
Gilman.... .. ......... .......... James L. Wylie. 
Hesper ........................ . G. E. Dillingham. 
Humeston .................. Hon. S. H. Moore. 
Independence ........... ......... O.L. Thoma.9. 
Larrabee...... . ................ H. H. Carnahan. 
LeMars . . . . . ....... .. Hon· Henry Sohrooten. 
Look ridge . .. .................. John F .. Farman. 
Marshalltown ................ Hon. S. B. Paokard. 
Mason Olty ................... .... Wm. Nettleton. 
Mapleton ................................. A. Lamb. 
Mt. Pleasant ........................ W. S. Wright. 
Milton ........................ Hon. E. 0. Holland. 
Mount Vernon .................... Robert Smith. 
Nevada .............................. Geo. O. White. 
Osage .................................. E.W. Staoy. 
Orange Olty ............ . ...... H.J. Vao!leWaa.. 
Pa.ton .. . .. .. .. . . . . . . . . .. . . . . . .. .. . . ,\, B. Oondit. 
Pittsburg........ .... . .......... <J. O. Duffield. 
Rockford (Cerro Gordo) ........ Hon. J. W. Bird. 
Book Rapids.. .. ................ D. E . .F. Merrill. 
Rockwell Olty ........................ J. G Palmer. 
Rossvllle ............... . ............. T. B. Wiley. 
Rowley . . . .. . .. . . .. . .. .. . . . .. .... L. Maxson. 
Sagevil!e ........................ Hon. F. N. Knoll. 
Seymour...... . . . . . . . . ................. L. B. Sager. 
Shenandoah...... . .. .. ... .. .Reuben Mullison. 
Spirit Lake .. . . ........... ...... ...... L. Stowe. 
State Oenter ...................... E. P. Thompson. 
Ta.ma ............... ... ............... W. G. Malin. 
Unity ................................ Edw. Hummer. 
Van Horne .......................... Spencer smith. 
Winterset . .. . .. .. . . . . .......... H. A. Kinsman. 
Wall Lake .......................... T. E. Wilcox. 
Wilton.......... . .. .... .. ..... Tbos Boot. 
Wiota. .. . . . .. .. .. . . .. . . .. .. . . ........ I. 8. Ooomes. 
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IOWA CROP REPORT, SEPTEMBER 1ST. 

The regular crop report, September 1st, made by the county 
and township correspondents of the Iowa Weather and Crop 
Service, has been tabulated and the results are given below. 
The report gives estimates of the condition of the unharvested 
crops, and the yield per acre of the cereal crops so far as may 
be ascertained from threshers' returns and other sources of 
information. 

CoRN.-The condition of this important crop is shown to be 
unusually variable, or "spotted" as some reporters describe it, 
a.s a. natural result of the unequal distribution of rainfall in 
the critical stage of its growth The estimates of condition 
show a very wide range in different counties and districts, the 
figures ranging from 60 to 120 per cent. The average of all the 
estimates of condition is 86 per cent for the state at large. 
'!'his is a reduction of 8 per cent as compared with the August 
report 

The crop rep)rters were asked to make a careful estimate 
of the probable yield of corn in their respective localities, and 
the result accords with their estimate of condition. The aver
age of the estimates by counties indicates an average yield of 
84 bushels per acre for the state at large, or 5 bushels per acre 
above the average output in 1897. If their estimates are sus
tained by the final returns of the harvest the corn crop of 
Iowa for 1898 will be slightly above the average of the past 15 
yea.rs, which is about 33 bushels , per acre. This report, how
eTer, is only a preliminary estimate by the crop reporters, 
nearly all of whom are practical farmers; and it may be 
mat~rially reduced by husking returns. 

It is interesting, however, as showing that the standard of 
estimate is high; and the average crop reporter understands 
100 per cent to signify a crop of 40 bushels of sound corn per 
acre. 

As showing the variable condition of corn, the fact may be 
noted that the reports from 17 counties indicate a yield of 25 
to 30 bushels per acre; 66 counties give promise of 30 to 40 
bushels; and 16 counties make a showing of 40 to 45 bushels 
per acre 

If the estimates of our reporters are sustained by the husk
ing returns, the corn crop nf Iowa this year will be about 280,-
000,000 bushels, or 40,000,000 bushels in excess of the total in 
1897. 

WHEA.T.- Threshing returns from the counties that produce 
winter wheat show an average yield of 18 bushels per acre; 
and the reports indicate an average of 16 bushels per acre of 
apring wheat. These figures, if borne out by the later returns, 
will q-ive the state a total wheat harvest of 24,137,814 bushels. 
This amount is 9,524,760 bushels in excess of the wheat output 
of last year. 

OA.Ts.-The yield of oats appears to be 33 bushels per acre, 
as the state average. This indicates a total yield of 141,875,000 
bushels, or 9,304,000 bushels more than in 1897. 

BARLEY -Average yield per acre, 28 bushels; total yield, 
14,268,492 bushels. 

RYE.-Average yield per acre, 17 bushels; total yield, 3,575,-
253 bushels. 

Timothy seed averages 4.2 bushels per acre. Tame hay 
yields 1.8 tons per acre, which will give a total of 4,014,819 tons, 
which amount is 652,532 tons in excess of the output last year. 

Wild hay will average 1.4 tons per acre, making,a total of 
over 2,000,000 tons. 

The con dition of the minor crops is rated as follows: Millet, 
91 per cent; buckwheat, 86; potatoes, 75; apples, 58; pastures, 84. 

-
CLIMATE AND CROP REVIEW FOR AUGUST. 

The average temperature of August for the state was very 
close to the normal, the first half being cooler than usual and 
the last half unseasonably warm. · 

The rainfall was very unequally distributed, ranging from 
less than an inch to more than 10 inches, the heavier amounts 
being reported from stations in the southeast district. The 
larger part of the state received considerably less than the 
normal rainfall for August. 

The first two weeks brought some measure of relief from 
the drouthy conditions that prevailed through the larger part 
of July. Though the nights were too cool for the rapid devel
opment of corn, yet the reports showed fairly good progress of 
that crop, and at the middle of the month the general condi
tions gave promise that it would reach maturity in advance of 
the usual period of k illing frosts . During the last half of the 
month the prevalent high temperatures and dry weather has
tened the ripening process of the belated portion of the corn 
crop and brought the larger part to a sufficient degree of 
maturity to be cut and shocked. In some sections the extreme 
heat caused a measure of damage to late corn, but generally 
the crop was benefited by the conditions which carried so much 
of it beyond the danger line. The potato crop suffered some 
damage by the dry and hot weather in the latter part of 
August. 

In considerable portions of the state there was sufficient 
moisture in the soil to facilitate plowing, and more than the 
usual area had been plowed at the close of the month, and a 
good beginning had been made in sowing winter wheat and 
rye. On the whole, August was a favorable month for farm 
operations and for the ripening of crops. 

I 
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NOTE AND COMMENT. 

Dairy Commissioner Gates is authority for the statement 
that during the dry spell in July the milk supply at 
butter and cheese factories fell off fully 33 per cent. The 
fact should be noted that the dairy farmers who made 
ample provision for that dry period, in the form of soiling 
forage, and used it liberally to supplement their pastures, 
suffered but little loss on account of shrinkage in the supply 
of milk. With good, pure water for the stock, and an abun
dance of succulent forage, the dairyman may go through the 
usual mid-summer drouth with very little decrease in the out
put of his dairy. But the loss of 33 per cent for the month of 
July signifies a reduction of hundreds of thousands of dollars 
in the aggregate returns of the season to the farmers of the 
state. 

*•* 
The drouth haa been broken in New South Wale1:, and other 

portions of Australia and the farmers are jubilant at the 
improved prospects. The wheat harvest will be abundant . 

••• 
Dun's Review, in referring to the unprecedented bulk of 

trade in August, says: "The smallest failures ever recorded 
in any month for five years were those of August, 1898." 

•• • 
We desire a.gain to remind the voluntary observers of this 

service of the fact that a National Weather Bureau convention 
is to be held in Omaha, Neb., October 20 and 21, 1898

1 
and also 

that by the terms of the call they are included and will be 
received as members. This will afford a good opportunity to 
visit the Trans-Mississippi ex:position in that city, and to par
tioipate in the sessions of a convention that will be interesting 
and profitable. We trust the Iowa corps of observers will be 
well represented. 

* * • 
An unusually heavy thunder and rainstorm visited Hampton 

on the ,night of the 19th and early morning of the 20th. 
Observer Grenelle writes that from 9 P, M, till 6 A. M. there was 
but little cessation in the roar of thunder and the flashes of 
lightning, and from 4 to 5 A, M. it exceeded any storm of the 
kind ever known in that part of Iowa The total amount of 
water that came down in nine hours measured 3. 57 inches in 
the government gauge. 

•• • 
Good judges of the grain situation are convinced that the 

shortage in Russia's crops will assure a profitable market for 
our exportable surplus of both wheat and corn. The crop of 
w_hea.t in this country is unusually large, but the aggregate 
yield of corn is below the average in the corn surplus states. 

LATENT HEAT. 

The energy required to change a substance from the solid 
to the liquid s~ate, or from the liquid to the gaseous state is 
called latent heat. Thia term is essentially a misnomer. It was 
introduced into the science of physics at a · time when very 
different ideas concerning the nature of heat prevailed from 
those tha.t are now current. It was then thought that heat 
was an imponderable form of matter, and that this imponder
able matter bad to enter any liquid, as water for example, in 
the process of evaporation; but as evaporation is not attended 
necessarily by a rise of temperature, the heat thus ente,,.;ng 
the water was said to become l.atent. As now understood, heat 
is not a form of matter, but a condition of matter, and latent 
heat is not heat, but is simply the energy needed to overcome 
the intermolecular attractions of the evaporating substance; 
yet the name latent heat is still universally employed. The 

student mu1t be care:ful to avoid being misled by its apparent 
meaning. It is simply a special name for the energy, from 
whatever souroe, expended in a aertain task; its addition does 
not cause any change of temperature whatever. 

The amount of energy required to melt a pound of ice at 
32° would raise a pound of water from 32° to 172°. If a pound 
of h·esh snow at a temperature of 32° were placed in a pound 
of water at 172°, the resulting two pounds of water would 
have a temperature of 32° Bence the latent heat of liqµe• 
faction of a pound of ice is equal to 140 units of heat,-a unit 
of heat being the amount needed to raise the temperature of a 
pound of waler 1° Fa.hr. 

The amount of heat l'equired to evaporate a pound of water 
is much greater than that required to me] t a pound of ice. 
About 1,000 units of heat are needed to transform a pe,und of 
water iato a pound of vapor; the precise am·ount varying with 
the temperature at which evaporation takes place. At 32° it 
is 1,092 units; at 212° it is 966. The latent heat of water vapor 
is therefore very high.-Dav-!8' Elementary Met,eorology. 

LATENT HEAT FROM RAINFALL. 

When the cloud mass of a cyclone is formed and !ts rainfall 
has begun, then not only the sensible heat of the warm air but 
the latent heat of the condensed vapor promotes the convec
tional action of the storm. As the warm air ascends in its 
spiral whirl around the central region of a cyclone, it must 
expand; and at first it draws only on its sensible heat for the 
energy needed to push away the surrounding air. Its temper
ature then falls at the rapid rate of 1.6° for every 300 feet of 
ascent; but, as the whole mass is very damp, a moderate ascent 
is sufficient to reduce the temperature sufficiently to oTertake 
the falling dew-point and cause condensation, At this moder
ate altitude the clouds begin to form. Expansion continues 
during ascent to greater heights, but the energy for expansion 
is then drawn from two sources; a part comes from the sensi
ble heat of the ascending air, and the remainder from the 
latent heat of the vapor that is condensed in the ascent. 

Here, as in all cases where vapor is condensed, it may be 
looked on as giving up the store of energy that was acquired 
from absorbed insolation when the vapor was formed, perhaps 
many days before and hundreds of miles away. In the case of 
tropical cyclones, the st.ore is abundant and its aid is most 
effective. The cyclonic inflow comes at first from the doldrums, 
and afterwards from the trades when the storm area increases 
and when its progression carries it to higher latitudes. The 
air thus supplied has a high temperature and a high relative 
humidity. Enormous masses of heavy clouds are formed, and 
rain falls from them in drenching torrents. The greater the 
altitude of the cyclonic mass in which the temperature ia 
higher than that of the surrounding air, and the greater the 
excess of the central temperature, the stronger the gradients 
and the more violent the winds. As both the exces1 of central 
temperature and the altitude of ascent are greatly promoted 
at high temperatures by the condensation of vapor and the 
liberation of its latent beat, it is manifest that the presence of 
vapor is a very important element in the development of trap· 
ical cyclones. 

In order to realize the enorrr.oua a.mount of energy needed 
to develop a tropical cyclone, we may quote a comparison that 
has been drawn between such a storm and a large ocean 
11teamer. The air in a cyclone 100 miles in diameter and a mile 
high weighs as much as half a million 6,000•ton ships; and yet 
this enormous mass is set in rapid motion, averaging over 40 
miles an hour, in the course of a few days, and its motion may 
be continued for a week or more. Again, the Cuban hurricane 
of October 5- 7, 1844, is calculated on very moderate eatixnates 
to have worked during the three days of its progress along our 
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southern coast with an energy of at least 473 million horse
power. The continued maintenance of so enormously power
ful a disturbance calls for the rapid supply of a vast amount 
of energy; just as the active steaming of a large engine calls 
for a plentiful supply of coal under its boilers. In the case of 
a fully-developed tropical cyclone, it is believed that the 
energy is chiefly supplied from the latent beat of the heavy 
rainfall; and reasonable estimates of the amount of condensa
tion within the storm disc show that this source of energy is 
ample in amount.-DaviB' Elementary Meteoroiogy. 

AGRICULTURAL COLLEGES AND THE FARMER. 

[Extra.ct from an address by Secretary Wilson, at College Park, Md., in 
June, 1898.] 

The state of Maryland can well afford to sustain a college 
for the farmer's boy, for the sole purpose of keeping her soil 
in fertile condition She can afford to maintain a college for 
the purpose of enabling the sons of toil to increase their earn
ing capacity. The uneducated man earns on the farm from $10 
to $20 a month; the educated man easily earns from $50 to $100. 
The native horse, without blood or development, in some 
of our northwestern states, is valued at $10 a head; a 
well-bred, well-developed horse is worth from $ 100 to $1,000. 
The native cow in some of our newer states yields 87. 50 
worth of products in a year; the improved cow in the 
hands of a skilled dairyman yields $75 worth of products 
in the same time. Corn in Iowa, some years, is worth 
10 cents a bushel where it is the one crop of the farm; but 
the skilled feeder makes it worth 40 cents a bushel. The 
native pineapple weighs from three to four pounds, and sells 
!rom 10 to 20 cents apiece; the scitlntist hyhridizes the same · 
pineapple and makes it weigh from £"ight to twelve pounds, 
s.nd sells it for 75 cents to $1 apiece. The uneducated laborer 
produces cotton as his sole crop and sells it for 5 cents a pound; 
the educated laborer diversifies his industry and puts high-sell
ing products on the market The young man's labor1 when he 
oomes to college is worth no more than that of the uneducated 
farm band; but if he studies the sciences related to some one 
industry his labor is in demand everywhere. His earning 
capacity was equal to one laborer when he entered; it is equal 
to half a dozen when he graduates. 

THE DEPARTMENT OF AGRICULTURE. 

The good work done by college and experiment station is 
being recognized by all classes of society in our own land and 
by educated men abroad. The department of agriculture is a 
clearing-house for the colleges and stations of the several 
states with regard to their work. It co-operates with them , 
sympathizes with them, supplements their work, gives pub-
licity to progressive work, yet avoids all appearance of dic
tation or meddling. The department at Washington does 
work which is beyond the financial ability of state institutions 
very often, however, through the scientists of the state inst.itu
tions, many of whom, in their specialties, are not excelled in 
the wide world. 

It is the aim of the department to encourage work that 
bears directly upon the requirements of the farmera of the 
country, to help in the solution of problems that the former 
cannot ~rapple with, for want of time, training and appara.tus; 
and with regard to education in the co lieges, to insist, mildly, 
that it shall be along lines having regard to science as the 
major study, rather than to belles-lettres. 

Our aR"ricultural colleges are endeavoring to induce young 
far,neri; to avail themselves of the facilities offered to study 
the sciencei:; relating to their work. Many of them are suc
ceeding as well as could have been expected, when we consider 
the influences that surround the farm boy and girl. 

A POST·GRADU ATE COURSE, 

The graduates of the agricultural college1:> of the several 
states, who have laid the foundations of a scientific education, 
should be invited by congress to go to Washington to pursue 
their studies in special lines and get facilities and direction 
from the chiefs of divisions, without expense to the students. 
They could haTe access to the departmental and congressional 
libraries, to the museums of the departments and of the Smith
sonian Institution, which contains departmental material. 
The university that George Washington had in mind is in 
existence now jn the capital city. It lacks only the students. 
I shall, in my next annual report to the president and con
gress, ask that this authority be given to the secretary of agri
culture No additional appropriations would be necessary 
until large numbers required a lecture-room, which congress 
would promptly provide. I have strong faith in our great
hearted president and our far-seeing legislators that they will 
favor the farm boys and girls in this regard. 

KILL[NG GRASSHOPPERS WITH FUNGUS DISEASES. 

[By Lawrence Bruner, Professor of Entomology, University ot Nebraska, l 

It has been known to entomologists for a number of years 
that different locusts are subject to the attacks of certain 
diseases. Some of these diseases are also known to result 
from the presence and growth within the bodies of the victims 
of several kinds of mold or fungus. Not only are locusts sub
ject to the attacks of these fungus diseases, but also many 
other insects fall victims to them In fact, for several years 
past certain destructive insects have been combated more or 
less successfully by the artificial propagation and spread of 
different kinds of these insect-destroying fungi. 

At least two, and possibly three, distinct species of locust
attacking fungi have been especially brought before the pub-
1ie in different parts of the world during the past few years. 
Not that they are the only ones of these plants which select 
the bodies of acridiahs as proper places for development, but 
because they, among the others, have been most persistent 
and active in their results. 

The North American locust-killing fungus which has been 
most noticeable is the one known to botanists as the Empusa 
gyrl"l.re It is the cause of the disease that frequently attacks 

• 

and destroys myriads of both 
native and migratory grasshop
pers. This disease sometimes 
be~omes epidemic over wide 
areas, and at such times deatroys 
almost every 'hopper in the 
r egion. If there is any particular 
condition of climate during which 
the disease works best it is in 
warm, rather humid weather in 
midsummer. It also seems to at
tack the mature insects much 
more readily than it does the 
younger ones, though at times 
these latter also suffer greatly 
from it. 

~·hen an insect bas once been 
H 1.1,;, · 1 ed by this native fungus it 
beco1ne~ ra., .. ·r sluggish in move
ment, and al101 t.l.1 before death 
climbs up the ,-;t· "' of some 

w - ~ 'lr other plant and securely attaches itsc1 t by tightly 
r ,~giug t he plant by its front and middle pairs of legs, as seen 
in the- llnstration. Tn this position it dies and remains cling
ing for some timL after death. The bodies of the insects which 
die from the attacks of this fungus become somewhat swollen 
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and quite soft, and afterwards brittle A few days atter death 
the body opens at the joints and permits the brown, dust-like 
spores to escape and be blown about by the winds. Other 
locusts when eating vegetation upon which such spores may 
be resting, if the weather and other conditions are favorable, 
likewise become attacked and die from the disease. ft is 
principally the presence of this fungus, with perhaps a few 
others, that keeps the various species of grasshoppers within 
reasonable limits during ordinary years Thus far, how~ver, 
we have not been successful in handling the disease with 
sufficient certainty to permit of it8 being generally used in 
checking these insects. 

While in South Atoerica last year the writer discovered 
another locust disease which, if it will be found to attack our 
North American grasshoppt-rs, may be m re useful in artificially 
destroying the insect, since it i~ very closely related to the 
fungus used in destroying chinch bugs in some portions of the 
United States At present, however, we know nothing about 
methods that might be used in spreading t.he disease am'>ng 
our native species, and a series of experiments have just been 
begun here at the University of Nebraska with this end in 
view. 

Locusts which have been attacked by this South American 
fungus (a Sporotrtchurn), instead of climbing to the tops of 
various plants so as to get as much air as possible, creep away 
from the light and seek dark, moist places in which to die. 
Consequently, they are most often found hidden away a1nong 
the roots of grass bunches, in the midst of dense, juicy foliage, 
etc. Here, after cleatb, their bodie'I become Pntirely filled 
with the mycelial threads and spores of the fungus. In many 
cases, under certain conditions, the spores also partly cover 
the outside of the body, and give the insects the appearance of 
small wads of white, fluffy cotton. 

VVhile we have not thus far been able to make these fungus 
diseases work under all conditions, or even under a few con
ditions with certainty, it i ➔ hoped that before many years we 
may be able more easily to handle them and use them for the 
destruction of our graeshopper pest. A later issue of the 
report for the Nebraska section will contain the results of the 
experiments in this line which are now in progress -Nebraska 
Climat,e and Crop Reportf<rr Juiy. 

SIMPLE TESTS FOR WATER. 

[MA.SS.AOHUSETTS MEDIC.Al, JOUBN.AL. ] 

First boil and fill a bottle made of colorless glass with tbe 
water and look through it at some dark object The water 
should then appear perfectly colorless and free from suspended 
matter; a muddy or turbid appearan~e indicates the presence 
of soluble organic matter or of soluble matter in suspension. 

If this test is passed successfully, empty out some of the 
water, leaving the bottle about half full; cork up and place it 
for a few hours in a warm place. Shake up the water, remove 
the cork and critically smell the air contained in the bottle. 
If it has any smell, and especially if the odor is in the least 
repulsive, the water should be rejected for domestic use. The 
advantage of heati.ng the water is·that th,.,,. 'lmetimes develops 
an odor that would not otherwise be perc'.,ptible. 

Pure water should be tasteless and remain so afte!" being 
warmed. It should also be odorless. 

A very practical test for sewerage con ta.mination or the 
presence of putrescible organic matter is as follows: A clean 
pint bottle is filled three-fourths full of water to be tested, and 
in the water is dissolved a teaspoonful of the purest sug..ir
loaf or granulated sugar will answer. The bottle is then 
corked and kept in a warm place for two days. If after ft·om 
twenty-four to forty-eight hours the water becomes cloudy or 
muddy, it is unfit for domestic use. If it remains perfectly 
olear, it is probably safe for use. 

CLIMA'rE AND SOIL FERTILITY. 

II~AT A.ND ARID£TY AS I\tPOR'rANT FACTORS IN TUE PRODUC

TION A.ND ~f AINTH:N AN<J~ OF ,A FJtRTII,Jt SOIL. 

A recent bulletin issued by the experiment station at 
Brookings, South Dakota, presents some interesting facts and 
theories relative to the ca.us~s which have operated in the pro
duction of the wondP.rf11lly fertile soil of that portion of the 
great central basin. WP. c0p.v the followint? extract of this 
valuable report, and append thereto some brief comments: 

All that p0rtion of '>Outh Dakota lying east of the Missouri 
river ic, covered b.v what is known as drift or boulder clav, 
except a few Rmall, iRolated areas. This formation varies in 
depth from a few fpet t,o two or three hundred feet, and when 
the entire mass of the deposit is considered, it is of a remark
ably uniform character thronghout the state. Its chief char
acteristic is a light yellow color, with numerous small, calcar
eous masses and m0re or Lc-,q boulders, stones and pebbles in 
the subsoil, ,z-radually merging into a dark brown or black 
loam on thP surface This dark color is due to the presence of 
decaying vegeta blP matter and the action of the elements. 

Everywhere drift soils are recognized as containing prac
tically inexhaustible qua.utitios of the elements of fertility, but 
in most glacial areas the ice sheet, in its movement from the 
north, encountered so many expo,ed ledges of rock that the 
material it depositerl ,vt1s comp )'i<'d largely of boulders that 
had not y"t been reduc,.d to soil; so that, while drift soils are 
universally recognizf'd as fertile soils, they are usually so stony 
as to be difficult to till. Fortunately for this state, the char
acter of the country to t,he north of us for hundreds of miles 
was such that little raw material in the form of rocks was 
added to the moving ma--s of ice and soil, but the materials 
which it did bring had been so thoroughly mixed up and 
ground down by the time that it reached its pre~"nt location 
that it 11'1 comp'Jsed almost entirely of thoroughly disintegrated 
soil n1atcrial. 'I'hus we have all th~ advantages of a drift 
form1ttion, with far less stones than are usua.llv found in <lrift, 

• or bouldt>r clay. 
In addition to the foregoing there have been other very 

potent factors in producing a soil of great uniformity and 
remarkable fertility throughout this region Most important 
of these is the fact that this has bePn u. region of light rainfall 
for a great lengt.h of time. We have become accustomed to 
associate the ideas of humidity and fertility on ac-:ouat of the 
very luxuriant growth of vegetation which is found in thuse 
countries having a heavy annual rainfall. But th.: very same 
causes that produced the heavy growth of forest and under
brush will, as soon as that forest gr.owth is removed, bPgin to 
carry away, not on]y those elements of stored up plant food in 
the soil, but in many instances the soil itself; so that in ma.oy 
of the humid di-,tricts the luxuriant forest areas of one gener
ation become the washed and worthl,·ss hillsides of the next. 
No such wasting effects have been experieoced upon our open 
prairies, although they have been uoprotec·ed b.v f1Jrest 
growths for a.ges; but, o I thP c >ntr 1ry, there has been a c;teady 
increase in the store .,f a va iL Ible plant food as a d ir., ct ,·esu It of 
those chemical and physical changes which are const.antl.v 
going on in the soil. Had this heen a region of heav.v rainfc1,ll, 
the salts which result from these changes woulJ have iJeen 
washed off or leached out as fa t as f,>rmed, and no i-uch store 
of available plant food would have been possible. 

The influence of temperaiure in s1>il formation is ah,o an 
important one It has an eff,-,ct upon both the chemical and 
the physical changes which take place in the soil Other con
ditions being equal. all chemic-al changes taking place in soil 
formation are accelerated by high, and retarder! by lo .v, soil 
temperatures. The ver.v high soil temperatures which have 
been observed in this region during the summer and fall months 
have contributed in no small measure to the reducti,>n of the 
soil to its present condition. The eff,-,ct that terop•·rature has 
upon t.he physical changes that take place in s•>il furmati.Jn is 
largely due to <•xpansion and contraction. There are but, few 
regions that have e:x:perieoc ·d &uch frc-que>nt, sudden and vio
lent changes as thib. So it seems probahle that the temper
ature conditions of this cli1n ite have ha.ti a benefi0ial effect 
upon the physical, ass well as the ch1•rnical, chang,·s which are 
necessary for the production of fertile 1:,oil. 

The all important question to be considered is how to till 
the soil so as to place it in t-he best possible physical condition 
for plant growth. The object of all tillage is to secure the 
proper arrangement of tbe soil particles with relation to each 
other. It is true that tillage has a very bt<neficial effect in the 
destruction of weeds, but any system of tillage that will keep 
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the soil in the best physical condition will a]so keep the weeds 
down, so that destruction of weeds does not need to be con
sidered. 

There is probably no Jocality where the question of tillage 
needs more careful study, nor where it promises greater 
rewardR. We have everything that is needed for a rich, pros
perous agricultural state; a soil of particularly inE>xhaustible 
fertility, easily and cheaply worked, favorable conditions of 
temperature and sunshine, and, if properly husbanded, suffi
cient rainfall. That there is frequently an insufficient supply 
of moisture to produce a full crop under the wasteful and 
oftentimes thoroughly shiftless system of farming which has 
been so extensively practiced in the pas t , admi ts no denial. 
That th" normal precipitation is sufficient for the production 
of good crops under a proper system of tillage, we b elieve can 
be demonstrated. What the best system of tillage is, we are 
not yet prepared to ~ay. 

Much of the foregoing extract relating to the effects of 
geologic forces and climatic conditions is applicable t o a large 
portion of the upper Talley lying westward of the l\1ississippi 
river. In all this region the thoroughly disintegrated drift 
formation is capped by a deep layer of dark loam that is mar
velously rich in all the elements of fertility. And unquestion
ably this wonderful surface deposit of available plant food is a 
direct product of the climatic conditions that have prevailed in 
the vast period of time since the glacial epoch. 

In our deep, rich soil we find irrefutable proof of the state
ment that both heat and aridity have been important factors 
in its produclion. The rainfall must have been relatively ligb t 
for a very great length of time; and the ready inference is that 
there bas been no essential charge of general climatic condi
tions for many centuries. This tendency toward aridity for so 
large a portion of tbe J ear is a powerful conservator of the 
vast store of fertility that is the heritage of the people of this 
favored region. As a rule we have ample rainfall for the pro
duction of an abundance of the staple crops, and not so much 
as to wasb off and leach out the salts a1·d other essential ele
ments of our fertile soi l. 

AUGU::,T STORMS . 

'fhough August is u sually the mildest period of the year in 
this region, the month of August, 1898, brought severe wind 
and hai lstorms, with violent electric disturbance, extending 
over considerable areas of the state. 

On the , vening of the 16th a windstorm of much force 
passed through the country east of Fairbank, near :o.e line of 
Buchan11n and Fayette counties The Wat,\:rloo Reporter 
describes the storm as a ''cyclone" (tornaclt•), though the 
reports do not show the usual effects o~ a genuine funnel
shaped storm. The destruction of bu!idings and crops was 
quite heavy within the limited area ov.·r which it passed. Six 
or E.even houses and other farm bu~ <l:.ngs were razed or badly 
damaged within a short distanc• of b.e place where the storm 
began. No human lives were lot t, but several horses and 
other stock were killed. 

The most widely extended ancl destructive winilstorm of 
the month occurred on the evening of the 19th. The dis
turbance was wide-spread, show in go its destructive force at 
numerous points in the northweste111 part of the state, and 
extending as far south as tbe main line th~ North-\VE>stern 
rail way. Within this wide b t lt there " many local wind• 
squalls of much severity, and consirl .. r· ~ destruction by hail 
and lightning. The greatest rlts~ ruction by bail occurred 
within an area 10 miles wide and • 6 to 20 miles long cov\•ring 
most of the distance betwee1, :::-;Jeucer and Emmetsburg. The 
corn crop in that area was a ~most totally ruined, and other 
erops suffered great damagP, 

At Spirit Lake and vici .1ity the windstorm is described as 
the worst that ever v. Pd that region, with a total rain fa.! i , if 
3.50 inchea. The loca.1 t '\tiers contained reports of losst::i-. ;,1nd 
damage to prominent u~1ildings, showing a very heavy 

aggrtgate of loss resulting from the storm at that point. 
Windows were broken by hail, houses and other buildings 
were unroofed by wind, telegraph and telephone poles were 
prostrated, summer cottages about the lakes were wrecked 
and trees were broken or uprooted. At Milford, Arnold's 
Park, Monument Park, Superior. West Bend, Estherville, and 
other localities in that section the storm caused a great 
amount of damage and aroused much terror among the people. 
The following extract from thE> Estherville Republican gives a 
vivid idea of the naturt- of the disturbance: 

Friday was one of the most sultry days of this month and 
all day it seemed to inclicc11 e a storm, but not one of such 
severity as came A bout 6 o'clock in the eveniog it began to 
sprinkle a little and the distant rumble of thunder could be 
heard in the north\vest. No one expected anything more than 
a severe thund1.cr~to m. At about 7:30, however, the wind 
suddenly turned to th~ northwest and north and blew a terrific 
gale for fully oae hour accompanied by some hail and the 
heaviest dowupour of water that has visited this section for 
ye11rs. It was almost a water spout. The str ongest buildings 
crt-aked from the forct> of wind and several lar ge windows 
about town were hlown in an<l the apartments flooded In the 
country great havoc was done generally to corn and flax fields 
and grain stacks, and hardl_v a windmill was left standing. 
In sevt-ral places the roofs of barns were blown off. West of 
E stherville, and particu lar l v at Spirit Lake, the storm was a 
great deal more destructive. Several cottages were wrecked, 
one residence was blown to pieces, the roof of the Crandall 
House was blown off, half of the sauitarium was smashed into 
kindling wood. ~he restaurant west of the Hotel Orleans was 
taken up bodily and carried across the railroad track and com
pletely torn to pieces, the ~1oran boath, use was demolished, 
the railroad tank badly damaged a n d about half of tbe plat
form of the Burlington, Cedar Rapids & Northern, in front of 
the Hotel OrlE!ans, was takeu up and 5trewn over the grounds 
of the s tate fish hatchery; one chimney on the hotel was blown 
down and it crashed clear through the roof but otherwise the 
hotel did not seem to be injured. Two freight cars in Spirit 
LakP. were blown over and two at Montgomery, one of them 
being utilized for a tf mporary home by John Montgomery. 
He was in the car at the time and was badly shaken up, but 
luckily escaped without seriou s injury or broken bones. 

The only fatalities heard of occur!'ed near Petersburg, a few 
mi1es north of Supt•rior M1·. and Mrs. Eglenstein were living 
in a barn not far from the state line The barn was blown to 
pieces and both occup ants killed. 

The wind and rain was follow t d by an electrical storm of 
great sevt>rity and also 0;agni6cence In Estherville, Painter 
Greenfield was E.truck by lightning and bis shoes completely 
torn off. and his stockings perforated with holes as if made 
with shot Be was badly shocked, but is r ecovering. Marcus 
Coon, who was nea.r Mr Greenfield at the time, was smoking a 
briar pipe that bad a metal band about the stem. The light-
1iing tore this off and pulled the bowl and stem of the pipe 
from the mouth piece, leaving lvlr. Coon with only the latter 
sticking from his mouth. 

At the residence of F. C. Williams the electrical fluid cut up 
some queer antics. I t seemed to come in under the door in a 
blaze and crackled in an alat"ming manner Clarence Williams 
was severely shocked. 

Newspaper clippings have been received showing- that the 
storm of the evening of the 19th reached localities in Boone 
and Story counties, causing considerable damage and bringing 
a heavy fall of rain. Chas Bassett, a farmer residing near 
Boone, was killed by lightning, and the same bolt killed a 
Taluable team belonging to Bassett. And northeast of Ames 
lightning destroyed a barn containing 150 tons of hay, belong
ing to Orrin Shaw. Near Reinbeck, Grundy county, a barn 
was burne<l by lightning, causing loss of hay and 17 cows 
and calve--,, The dt tails of losses would fill many columns 

Tb,· f.,11owing interesting item is clipped from the Mt. Ayr 
Nelt.:ll vi August 26' b: '· The barn of James I\;Joore, south of 
Kttli rton, was s t ruck by lightniug Tuesday, August 23d. The 
el, etricity seemed to penetrate every part of the building, 
\vhich was im1nediately wrapped in flames. Nine men and 11 
horses were in the barn, but all g-ot out safely. Besides the 
barn, 20 tons of hay, ~50 bushels of corn, and farm implements 
were destroyed,'' 
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AUGUST WEATHER RECORD. 

The tlrst half o/. the month was cooler than usual, and dur
ing the most of the last half it was unseasonably warm, the 
mean temperature for the state being 71.2°, as shown by ~he 
records of 110 stations. The mean for the northern section 
was 67 s0 ; central section, 71.6°; southern section, 74 3°. The 
average was therefore about normal The maximum tempera
ture reported was 103°, at Clarinda and Council Bluffs on the 
20th, and the lowest was 40°, at Britt on the 1st. There was 
an average monthly range of 47.4°. 

Th~ average precipitation for the state was 3.44 inches, as 
shown by the records of 118 stations. This amount is slightly 
above the average of recent years. The distribution was very 
unequal, the lowest amount reported being .58 of an inch, at 
Adair, and the largest total 10.56 inches, at Bonaparte. The 
averages by districts were as follows: Northern district, 3 43 
inches; central, 3.71 inches; southern, 3.17 inches. 

The following table gives the mean temperature and pre
cipitation for the month of August, at the stations named, for 
the years from 1872 to 1898, inclusive: 
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SUMMARY OF WEATHER CONDITIONS, 

Baram.eter.-Mean pressure for the month, 29.\14 inches; 
highest observed, 30.18, at Cresco, on the 9th; lowest observed, 
29.63, at Omaha, Neb., on the 22d; range for th~ state, .55 
inches. 

Temperature.-Monthly mean, as deduced from 110 reports, 
was 71.2°; highest monthly mea.n, 80.6°, at Clarinda; lowest 
monthly mean, 66.5°, at Osage; the highest temperature 
reported was 103°, at Clarinda a.nd Council Bluffs, on the 20th; 
the lowest temperature reported was 40°, at Britt, on the 1st; 
the average daily maximum was 82.9°; the average daily 
minimum was 59.4°; the average monthly maximum was 95 2°; 
the average monthly minimum was 47 9°; the great.ei:it monthly 
range was 56°, a.t Atlantic and Garden Grove; ave~-e, •• monthly 
range, 47.4°. 

Precipitatf.on.-A verage for the state, as determined f1-om 
the reports of 118 observers, 3.44 inches; the largest amou"'t 
reported wa.s 10.~5 inches, at Bonaparte; the least a.mount wa& 
. 58 inches, a.t Adair; the greatest daily amount reported was 
5.16 inches, at Wapello, on the 16th; average number of days 
on which .01 inch or more of precipitation was reported, 6. 

Wtnd.-Prevailing direction, south; highest velocity 
reported, 33 miles per hour, from the south, on the 4th, a.t 
Sioux City. 

Weather.-There was an average of 17 clear days, 9 partly 
cloudy days and 5 cloudy days. 

AThfOSPHERIO PRESSURE. 

... 
4) l!lXTBBMES . .,. 
4) 

a ... ... 
0 4) a> 

STATIONS. .... .,. 
'0~ :i,'0 ..,-0 Q) 

.c 8 :I> 8 a .,. a> a 
<ll (.) 

i:I ::, a> ::, 0 <P a>::, 0 a) ..Q'"O ... :ll '"O 
~Q) d 

.,. l!;-0 ... ... 4) G) = 0 a> al ::I :a"" ~ "".c A ..:i ,.,c Cl -- -- - -Davenport ......................... • •• ♦ ♦ ••• 29.94 ao.1a 5 29.73 22 Des Moines.. . . . . . . . ....................... . 29.00 30.15 12 29.72 22 OJ ar1nda ....... . ..... . . . . . . - ....... . ...... 29 93 30.15 12 29 70 23 Cresco ...... . ............................... 29.93 30.18 g 29.68 2'2 Dubuque........... .. . ........ ........... 29 95 30.15 18 29.69 99 -Omaha, Neb ..... ...... ........... ... .... 29.92 30.12 12 29.6H 22 Keokuk ..................................... 29.96 30.15 5 20.1e 2:3 Sioux Oity .............. . .. . . . . . . ..... 29.96 30.12 12 29.74 2:! ---- -Average. . . . . ' .. . . . ... 29.9! . ....... ♦ ••• ♦ ••• . ... 

WIND MOVEMENT. 
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OBSERVERS' NOTES . 

AMA.NA-Conrad Schadt. The soil is very dry and roads 
dusty. Rain is needed badly. 

BON.A.PA.RTE H<m. B. R. Vale. Rainfall, 10.55 inches; for 
the year up to date, 41.14, which exceeds any since this office 
kept a record. Very warm at close of month. 

BRITT-George P. Hardwick Electrical storm night of the 
19th, with high winds blowing down corn and other crops. 
Some live stock killed by lightning. 

CENTERVILLE-Gwrge Goodlander. No severe storms except 
heavy ra11.;. nn the 7th If weather continues warm corn will 
do well. 

0LINTON-LUkt3 Roberts. The heavy rain of the 15th and 
16th was accompan!ed by terrific thunder and lightning, doing 
damage in many places. Rainfall was much above normal. 

CRESCO- GTegory Murshall. The month ends very hot and 
di-y; pastures are burnec! up, grass seeding is killed, and corn, 
which was quite promising, is reduced by 25 per cent. Rain
fall has been below average for past four months. 

FOREST CITY-J. A. Pc,ters. Very wet month for August. 
Ground in splendid condition for plowing. Corn will be out of 
danger of frost by September 10th to 15th. 

HUMBOLDT- Henry s. Wells. A portion of the corn badly 
blown down. Hay and grain well secured. Corn bas matured 
rapidly the past, tPu days. Hogs usually doing well and 
pastures good. 

LAMONI-T. J. Ji1ltzpc1~(ck. The month has been too dry for 
pasture and plowing 

LOG.A.N-11,frs. M. B. Stern. The month has been very dry 
and hot. Vegetation is sufferin~ for wa.nt of rain. Hot wind• 
one day. 

WEST BEND-Phil Dorweiler. ~ pleasant month. The first 
half rather cool Sma]l grain yield\?g above the average . 

CLINTON-Dr. Lul<e Roberts. Augu?:lt, 1808, an exceptionally 
enjoyable summer month, had, so t0 ~peak, ·a. marked individ
ualism as compared with the r:.atnd month in any of the last 

r 

(. 
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twenty years, where the normal precipitation was 2.84 inches, 
while in AuguRt, 1898, it was 7. 87 inches, being 5 03 inches in 
excess of normal, and greater than any August except that of 
1885, when the precipitation was 10.02 inches, or 2 15 inches 
more than that of 1898. 

There were nine days on which rain fell. In the storm 
which commenced on the 15th, .45 of an inch of water fell in 
the morning before 6 o'clock; then at 6:40 P. M. a severe storm 
set in, lasting until 4:45 A. ~r. the 16th, and precipitated 3.01 
inches of water, making 3.46 inches in about twenty-four hours. 
This downpour was accompanied by a frightful and terrorizing 
electric storm, the lightning doing damage in many places. 

A storm similar, but of somewhat less severity, occurred on 
the evening of the 23d, between 5:50 and 8 o'clock, leaving two 
inches of water. 

The precipitation 'for the month was no greater than the 
need, and growing crops were greatly benefited The stack
ing and threshing of grain was interfered with, and some dam
age was done to oats, but the corn crop was increased by many 
thousands of bushels, and pastures were put in fine condition. 

The maximum temperature was 93°, occurring on the 23d. 
This was 3.7° below normal. The minimum temperature was 
51°, occurring on the 4th and 12th, being 5.4° above normal. 
This gave a less range of temperature below normal by 3.7°. 
The daily mean was 71.2°, being 1.1° above normal. The 
warmest .-1.~:,-- ·::~ .. ~~P ·:•-ti, giving a mean of 79.5°, which iii 
. 9° below normal. The coldest day was the 13th, giving a 
mean of 61.7°, which is 3.2° above normal. 

The mean temperature of the first half of the month was 
cooler than the last half by 3.9°. The movement of the 

• 

wind was light, being only 1,280 miles, or an average of about 
1¾ miles an hour. The maximum velocity was attained dur
ing the storm of the 15th, reaching a speed of about 24 miles 
an hour, and a speed of about 21 miles during the storm of the 
23d. The prevailing direction of wind was south. 

LATE REPORTS. 

FREDERICKSBURG-For Jul;y. Total rainfall, 3.46; greatest 
amount in 24 hours, 1.84. Rain fell on 6 days. 

ELDORA-July. Mean temperature, 74 9°; mean maximum 
temperature, 91.1 °; mean minimum, 58. 7°; highest, 102°, on the 
19th and 24tb; lowest, 45°, on 11th and 31st Total precipita
tion, 2.40; greatest amount in 24 hours, 1.00 on 31st. Prevail
ing winds, southwest. Number of clear days, 1; partly cloudy, 
30; cloudy, O; rain fell on 4 days. 

WAVERLY-For Ju"/Jy. Mean temperature, 72 6°; mean maxi
mum temperature, 84 5°; mean minimum, 60 8°; highest , 94°, 
on 24th; lowest, 50°, on 11th and 30th; total rain, 2 28; number 
of clear days, 12; partly cloudy, 17; cloudy, 2 Rain fell on 6 
days. Prevailing wind, south. 

"EltRATA FOR JULY . 

MARSHALLTOWN Rainfall for JuiJ sbc,ul<l be 2. 75 -inches 
instead of 2.67. Amount on 3d should be, . 1 :.Uc 11 instead of. 33 . 

I 
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MAXIMUM AND MINIMUM DAILY TEMPERATURE FOR AUGUST, 1898. 

STATlO.NS, 
1 
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IOWA WEATHER AND CROP SERVICE. 11 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR AUGUST, 1898-CONTINUED. 
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umwa... Min . 

Ovid ....... · 1 :r: · 
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64 ,i6 67 
88 06 88 
64 60 62 
88 85 87 
65 65 64 
7\l b6 89 
62 68 65 
78 78 84 
61 65 63 
87 82 84 
56 65 ~ 
85 86 82 
ea M 63 
79 81 88 
49 51 tl3 
89 83 86 
61 68 67 
88 8ti !l3 
63 65 56 
84 82 Sil 
5! 62 66 
llO 85 85 
60 6tl 67 
79 82 83 
54 60 58 
85 85 87 
60 60 67 
85 83 85 
60 59 60 
Sa 82 Sb 
61 65 62 
88 84 85 
65 65 115 
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61 66 68 
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82 b5 
57 51 
85 84 
58 53 
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62 57 52 
88 92 1!0 
52 50 5l 
80 77 76 
65 55 49 
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I 3 67 72 72 
82 87 69 93 
61 64 70 73 
i~ I t-~ 89 91 
li0 62 I t!9 ii 
78 'i 9 I 89 !l0 
60 li~ . 511 52 
80 KS '1 87 9 
62 litl iO ' ;;., 
74. 77 85 . 86 
62 63 71 74 
79 82 89 88 
511 60 68 tiu 
85 82 89 ~6 
54 55 60 5a 
80 80 8tl 87 
60 60 66 51 
Bl 83 90 95 
52 56 58 tiO 
78 71! 88 87 
57 54 66 IS4 
78 80 90 90 
58 59 62 62 
78 8~ 8.i 8ti 
55 f\4 5o 4'> 
83 90 95 85 
60 61 tiO 55 
82 t!8 90 88 
M 67 72 69 
78 80 Sa !:S2 
58 55 60 57 
tO 80 92 91 
60 6u 68 ti9 
79 lS3 88 86 
58 6~ 64 66 
80 Su 86 86 
56 58 61 5tS 
84 t!5 92 90 
62 t15 62 '12 
79 8l) 93 92 
56 56 5ti 60 
75 80 89 91 
50 62 70 71 
83 89 93 89 
6i.l 66 70 ti4 
84 87 91 91 
61 65 71 67 
71 72 87 84 
68 63 64 6) 
73 75 88 87 
58 60 711 65 
74 79 90 92 
5'1 54 65 69 
73 77 89 90 
55 57 66 67 
78 82 llO b9 
59 62 6! 68 
69 80 b7 82 

. . . . 76 6i ti , 
66 84 79 72 80 91 i-:, 
59 58 50 53 6l:l tifi 6-l. 
83 80 80 81 86 fl7 90 
58 55 49 58 60 I 67 68 

~ 60 58 65 ~ W % U ~ 
89 60 88 87 87 87 7)3 77 !.-0 
51 ~ M 65 68 M ~- M 56 
SlO • • • • • • • . • . • . • • 84 
60 .. .. .. .. 55 
~6 80 80 87 94 95 95 87 88 
BB M ~ ~ ~ 70 W 68 56 
80 88 8j 93 97 94 9<l 88 93 
60 63 1'4 69 61! 61J 70 62 (\5 
88 83 8! 90 113 9 1 93 87 88 
u ~ ~ 65 68 n ~ 64 co 
ITT I~ MM n 88 87 ~ 88 
W ~ M ~ M ~ 00 ~ 00 
7b 71 83 81 86 9)3 8! 80 82 
64 08 57 65 65 67 60 65 55 
~WM 89 90 92 ~ 76 ~ 
52 58 5~ 64 62 67 64 56 56 
87 \10 91 98 !!7 100 92 87 93 
~ M 58 MM~ M 60 ~ 
82 86 88 ~o 90 94 s5 85 88 
57 58 60 65 66 70 72 61 55 
86 ~ H HU 86 90 90 85 
~ ~ ~ 54 ~ 00 H ~ ~ 
a 85 ~ 100 oo 100 85 ~ u 
66 66 71 75 73 74 73 65 63 
U W 86 N 95 94 W ~ W 
M 66 61 WWW" 63 00 
81 82 84 90 9 I 114 1!6 89 89 
~EM 64 68 71 ~ M ~ 
SJ 7iJ SL 90 90 95 99 87 llO 
66 66 58 6J 66 70 68 68 58 
am Moo H 93 oo 88 u 
66 M ~ M 68 ~ ~ ~ ~ 
~ ~ N ~ 88 ~ 96 ~ ~ 
64 6i 58 60 tl9 70 74 63 56 
81 83 87 87 89 93 74 79 36 
5l! 60 60 65 66 0 66 61 58 
Bi 85 88 89 Sil 93 8~ 80 82 
00 ~ 54 M 00. ~ 56 ~ 
~ ~ ~ llO ~ 95 ~ U ~ 
51J 60 6d 65 65 ~ 65 58 55 
92 86 89 99 91 92 90 91 92 
62 63 67 7.2 69 6i 62 59 54 
77 ~ W ~ M ~ 82 ~ u 
~ 00 55 63 66 WW~~ 
79 86 87 88 87 114 ~6 83 85 
5a 57 59 63 64 61! i-.7 60 55 
84 8 L 84 86 85 95 92 78 86 
51 46 f6 5ll 64 68 66 58 8 
81 85 90 95 93 91 87 82 81 
54 54 57 65 02 h3 6 I 60 58 
80 84 89 118 97 96 98 b3 86 
6i 66 7 l 7 I 7 I 74 76 64 66 
83 8)3 89 91 ll8 97 77 8 l 89 
50 50 5:> 68 6)3 65 63 54 51 
ts!:! 87 85 92 96 95 9/ 90 88 
63 b2 (4 63 6 70 67 61 5ti 
80 8j 89 9i 112 100 76 sa o~ 
~ ~ 00 ~ 65 66 ~ b4 58 
~~MM M ~ H 80 a 
5 I 5'/ 55 60 L3 6ll 62 67 6j 
82 81 87 116 92 II~ 1,0 8 T 9\J 
62 60 02 70 72 71, 7J 6~ :9 
l:13 8tS tSt! 110 91 1!2 93 91 90 
fiO 58 50 59 56 511 B5 5::1 55 
80 t 1 1!4 Si 85 !:12 :J L 8 > 85 
00 W ~ ~ ~ ~ ~ U 55 
82 81 89 90 98 g; 89 87 89 
6~ M 70 75 00 m U 60 58 
ll3 &3 88 97 9.> 95 92 88 9 I 
6a 61 66 70 67 70 72 58 53 
88 76 79- 85 88 91 94 85 Si 
6tl M 58 6i 6t 73 74 69 58 
8:! 89 8~ 86 89 9t 9! 8tS 85 
~ 1io ~ ~ 68 n 60 um 
81 82 b7 86 89 93 86 85 5 
56 60 f15 tl5 65 67 68 61 56 
W 00 ~•,~ 86 ~ H 82 ~ 
54 tl2 6\1 66 67 ' 69 tS9 61 58 
Al ~·; 8> 86 87 lli3 8:i 81) 83 
.. , ,;3 61 65 69 72 70 62 t9 
. ~ ;w 84 87 b6 " 92 9a 86 84 
tlt 00 58 57 70 t,6 71 6-! 61 
83 80 81 87 93 92 94 87 li5 
60 58 53 61 67 65 70 67 60 
Sl Si 84 9! Ill 94 98 88 89 
00 M 00 6S 00 MW~ 54 

59 50 
76 78 
47 55 
s:3 s2 
54 50 
!lO 84 
65 62 
91 82 
67 ~ 
£15 80 
65 54 
92 90 
57 58 
77 77 
58 5l 
74 78 
55 46 
70 80 
65 57 
81 80 
64 51 
81 80 
57 5-1 
85 85 
68 60 
90 83 
69 55 
90 83 
63 53 
90 80 
66 58 
92 81 
IS5 56 
77 75 
66 53 
7B 78 
56 51 
80 84 
56 47 
82 81 
57 78 
89 87 
67 54 
79 79 
60 52 
70 80 
59 49 
06 80 
58 50 
84 83 
0\1 61 
87 b4 
71 61 
76 81 
fl7 47 
80 8! 
6J 52 
eO 85 
59 i 5 
75 Su 
57 45 
83 so 
G5 56 
80 80 
59 57 
80 77 
58 51 
87 85 
67 511 
89 So 
65 57 
81 77 
63 58 
~ 80 
62 5i 
71! 81 
56 50 
,8 78 
58 41} 
78 79 
6~ 52 
83 81 
55 56 
82 79 
56 5:1 
89 82 
52 5! 

62 55 65 70 
86 85 9 l 93 
51 54 67 ll5 
80 90 ll6 9! 
48 53 69 70 
88 98 92 88 
60 60 70 67 
90 9-1 9-1 91 
64 t17 67 66 
90 89 97 91 
68 62 67 69 
94 96 94 90 
54 56 58 60 
87 85 95 91 
59 70 61 67 
85 87 94 91 
60 50 55 62 
9~ 95 101 l!L 
56 52 65 69 
69 89 1!8 9~ 
63 55 66 ll7 
76 84 83 9~ 
58 5~ 66 68 
90 93 99 91 
71 71 78 71 
90 91 07 90 
64 67 69 69 
91 ·ss 98 93 
61 61 67 69 
91 86 96 95 
61 60 69 68 
88 89 98 88 
63 68 68 68 
85 ~ 88 82 
li3 63 68 6, 
8.5 87 95 l!Q 
64 57 64: 67 
88 87 95 93 
55 54 60 05 
87 80 95 95 
71 68 75 'i8 
94 93 98 9 ! 
65 66 66 68 
84 85 95 93 
BO 57 62 7t, 
SB 88 97 92 
18 5-l 6, 67 
85 89 9d },2 
54 55 63 5i 
86 9t 96 112 
59 '10 62 67 
93 98 96 91 
71 68 69 6d 
r,7 ,0 9~ 1!4 
66 51 65 68 
82 !JO 9~ \13 
60 tiO 61 67 
i:-9 01 101 9,j 
5/ 66 59 71 
85 87 114 110 
6 i 65 69 6:J 
85 97 95 92 
67 6fl tl7 69 
88 90 97 9; 
ti2 bO oO 67 
87 88 94 90 
111 5! 64 69 
115 90 117 91 
67 68 68 7t 
90 91 96 91 
65 63 68 65 
8.> 81 9.t 88 
tH 65 68 70 
88 86 9J 9 
58 l 3 61 68 
88 89 95 OJ 
54 54 63 66 
e6 8; 96 91 
62 64 Ill 69 
84 86 Oi IJO 
59 60 06 72 
ss go 9a oi 
56 I 58 56 f9 
88 88 112 90 
58 l 59 68 66 
92 85 96 91 
69 62 64 65 
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NORTHERN SEOTION. 

TEMPERATURE OF TBlll AIR (IN DlllGR'Elll8 
FAHRENHEIT). 

EXTREMES . 

P,, • I 

:;;~ A~Ei Q~s I Ei . 
~ Q) .. al ::s «- ::s ~ ::s Q) 

oS a>9S e08S ~a ~ 
:a :a ;a ;a A 

,a 
- ::s Ea 
::a 

PREOI.PITATION, IN 
INOBES . 

I>, -..d .., 
Q 
0 

., 
r:tJ 
QJI>, .,_ 

... 
G$ 
G) .... 
() .... 
0 ... 
d) ~ 
.c I>, 
S d 
::, "Cl 

Algona*............... .. .. .. . .. .. .. .. .. '<1.2 .... 
---------------·--•-- --•---1----1--- ---1--------1---1----- -- ----- - - -

80,iH 55 1,12 35 5.79 2.20 .... . SE 13 17 1 ( .... l 

z 
90 
96 
95 
96 
94. 
96 
9J 
96 

;;;i 

ai
Q) 0) 
,-.-o 

C!, 

Alta....... .. .. .. .. .. .. . . . . . . . .. .. .. .. .. 71.2 83 0 59.4 
Britt ........................................ 68.8 81 .8 55.9 ao 48 1 48 6. 49 4. 70 .. . .. . s 19 11 1 1 .. . • 3 

30 40 1 55 4.85 l 34 , . .. .. NE .. .. . ao 1 7 •. 1 Obarles Olt,y.. .. .. .. . .. .. .. .. .. .. .. .. .. .. . 68.8 83 0 5i 5 
Ulear Lake............. ......... ........ . . 69.9 81 0 58 8 
Oresco ... . . .. .. .. .. .. . .. . .. .. .. .. . . .. .. .. .. 69 4 81.4 57 5 
Decorah....... . ......... .. .. . .. .. . .. . .. .. 68 7 80.8 56.6 

80 45 9 5t 1.38 . 74 .. .. . SE 25 l 6 5 .. .. . .. 
BO 46 1 48 2.98 1.68 .. . 8E 18 12 1 5 .. • . .. . 
BO 46 12 li0 1. 35 .49 .. . S\V, NW 22 5 4 6 .. • . 7 

30, 31 46 9 47 1. 98 • tS6 .. . .. . . • .. .. .. . . . • .. • .. 6 . .. .. Dows.. .. .. .... ........... ... .. .... 70.0 82.7 57.2 
E11gle Gr,,vet .. .. .. .. .. ... ..... . ..... .. . 70.8 . .. . .. ... ao 43 1 53 a.16 2.10 .. . . . c; w 11 8 6 10 • .. . 4. 
Elliader....... .. .. . .. .. .. .. . .. .. .. .. . .. . .. .. 70.8 85.3 56.2 
Esthervllleb ............................. 68.7 81.8 6~.6 

♦ • • • • • • • • • • • • • • • • •• 

.48 .... N 
2.20 .. N 

' . . . . . . ...... . 
22 

• • • • • • • • • • • • • • • • • ♦ • 

6 3 2 
ForestOlty . ............... ............... 69 2 80.3 48.2 
Fredericksburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

97 
98 
05 

22 
30 
30 

45 
43 
44 

9 
12 
1 

52 
55 
51 

134 
4.ao 
5.50 
1.71 
1.57 
1.47 
5.38 
2.60 
6.99 
2.37 
1.39 
4- 07 
2.at 
2.65 
1 33 
2.81 
2.61 
7 .81 
6.89 
2 10 

2.02 ..... SW, NW 
. 70 .. . .. . ..... 

. . . . . . . . . . .. 
18 6 7 

7 
3 1 
7 ........ 

Grand Meadow*................ .. ...... 68.1 .... 
Greene ................................... 71.8 85.9 57.6 
Hamptoo .. . . .. ... .... ... ... .. .. .. .. .. . 70.0 80 6 59.1 
Hawkeye.... .. .. .. .. .... .... ... .. .... .... . ... 
Humboldt a.............. . . .. .. . .. . .. . . .. . 70.6 82.3 59.0 
Lansing .. . . . . . . .. .. . . . .. .. .. . .. .. . .. .. 70.0 83.0 56. 9 
Larch wood....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Larrabee.......... . .. .... .... . . .. .. . . .. .. 76.8 84.5 57.1 
Le Mars. .. .. .. .. .. .. .. . .. . .. . .. .. .. .. .. 71 8 84.4 59.8 
ola.son Ulty. .. . .. .. .. .. .. . .. . .. .. . . . .. .. 68.6 81.2 56. l 
New Hampton a. ...... .. ............... 70.4 80.9 59.8 

95 
100 
96 

gs 
95 

31 
dO 
ao 
30 
22 

. . . . . . . 

. . . . . . . . . . 
54 
45 
47 

44 
4.8 

3, 12 
1 
1 

. . . . . . . . 
2 

9, 12 

Northwood .............................. 68.9 81 6 56.2 
Osage t.. . . .. . . .. . . . . .. . . . . .. .. .. . .. .. .. 66.5 ........... . 
Pioneer.................. . .. .. .. .. .. . . 71 , 82.5 60.2 95 

97 
98 
95 
96 
94 

ao 
30 
30 
30 
80 

45 
48 
44 
46 
45 

2 
a 

1, 3 
1 
1 

Plover.. .. .. . . . .. . . .. . . . . .. . . .. . . . . . .. .. 70 4 84 1 56.8 9.5 
Primghar ............................... 73.2 84 7 tll.8 95 
Rid1-teway .................................. 70 3 80.9 59.7 95 
Ruthven.................. .. ............... 69.4 83.3 55 6 98 
Sibley . . .. .... ... .... .. ... . . ... .... .. 67.6 79.4 55.7 98 
Spencer................ .. . .. .. . .. .. .. . . .. . . 69 6 82.0 57.3 94 
Spirit La.kei ............................... 70.3 83.6 57.0 99 
Waverly . .. . . .. .. . . .... .. . .. . .. . .. . 70.4 81.6 59.2 96 
West Bend*......................... .. ... .. 69.0 .. . .. .. . .. 96 
Washta............. .. .. . .. .. ... .. ...... ...... . .. . .. .. 

30 
30 

22, 30 
30 
30 
30 
30 
ao 
30 
ao 

46 
44 
48 
50 
45 
45 
46 
49 
49 
54 

1 
1 
3 
1 

16 
J, 12 
1, 12 
a, 12 
1, 27 

1 
. . . . . . . . . . . ... ... . 

41 
56 
48 

..... 
51 
47 

52 
50 
61 
49 
49 

49 
61 
4-7 I 

45 
53 
53 
48 
50 
47 
42 

1.99 l 6.16 
3 oo 
d.75 
5.62 
2.69 
6.63 

'74-

.48 ..... SW 

. 81 .... E 
4.00 ..... NW 

.70 . .... . 
2.8! .. .. 

. 79 ... . 
1.00 .. .. 
3.2.5 .... . 
1.75 ... 

.15 . . 
. 65 • 
. 76 . .. 
93 .. .. 

4-.30 ... . 
3.5-l ... . . "" ,. . ..,., . . .. . 

81 ... . 
a.oo .... .. 

.98 , .. .. 
1. 77 .... . 
3 50 ... .. 

.70 .... .. 
2 95 ... ,. 

. 74 ... .. 

... sE· 
••••• ♦ ••• 

SE 
NW 
s 

"sirs .. s 
SW 

8 
E 
s 
s s 
s 

' 
__ :;_A:;_v...;.:e.:.r..:..a::<.ge..:..._·_ .. _._. ·_·.;...;··-·--'· ·:;_·_··_·...;.:··-·....:. .. .........:. .. ..:..·_··_·~· _6:...:7..:...8:;....:...:..79:...:·-=-4~55..:....:...:.l!:.._.:__..:..92:...:...5..:...._._·....:.· __ . ..:....:.45;;.....=.1....:....:.. .. ....:.·..:..· ·....:.·--...!.....:.4....:.7....:.5.....:..........:.3.:..;.4..:.3~ ............ .. 

1--1-- -- -- ---1--1---1---1 
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OENTRAL SEOTION. 

Ama.na.. . . . . . . . . . . . . . . . .. .... .. . 
Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Audubon ................ .. .. ......... .... . 
Belle Plaine . . .. .. .. . . . . .. .. .. . . .. 

. . 72 0 
72.3 
71.6 
69.1 
72.1 
71 6 
73 3 
71.8 
73.0 
68.6 
74 0 
74.7 
71.3 
70.6 
73.0 
69. fl 
72.4 
70.6 

Oa.rroll ................................ . 
Oedar Falls . . .. .. . . .. . .. . .. . .. 
Oedar Rapids... .. .. .. .. . . . . .. ..... . 
Olin ton . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Davenport ................. ........... . 
Delaware:!=........ . .... .. .. ........... . 
Des Moines............... . . . . . . . . . ..... . 
De Soto . . . . . . . . . . . . . . . . . . . . . . ....... . 
Dubuque..... . .. .. ... . ... ... . . . ... 
Grunay Center............... . . . . . .. 
Guthrie Center ....................... .. 
Independence ......................... .. 
Iowa Oity. . .. . .. . . . .. .. . ..... .. 
Iowa Falls.. .. ......................... . 
Le Ola.ire. . . . . . . . . . . . . . . . . . . . . . . . . .. . 

83 0 
84 6 
88.0 
80.1 
85 3 
84.a 
84.8 
82 8 
82.2 

85. 0 
85 8 
80.9 
83 2 
86 6 
82.4 
85.2 
84.2 

60.9 
60 0 
60.3 
58.l 
58.9 
58.8 
62.6 
60.8 
63.9 

62.7 
64.1 
61.6 
57.9 
59.3 
57.3 
59 7 
56.8 

9! 
99 
97 
98 
99 
96 
95 
93 
93 
95 
99 
97 
92 
95 

100 
95 
97 
94 

80 
30 
ao 
ao 
ao 
30 
22 
23 
23 
23 
30 
80 
22 
30 
30 
30 
30 
30 

49 
48 
46 
48 
45 
46 
53 
51 
56 
52 
51 
49 
53 
4-7 
45 
46 
50 
42 

Linn Grove ............. ................. . . . . . . . ..... 
71.2 82. 7 59 7 
71.3 85.4 57.2 

. . . . . . . . ..... 
Logan. . . . . . . . . . . . . . . . . . ........ . 
Maquoketa. . . . . . . . . . . . . . . . . . . .... . . . 
Marshall town . . . . . . . . . . . . . . . . . ... .. .. . 
Millman (Des Moines) .. ............ .... . 
Monticello h .............................. . 
Newton. . . ............................. . 
Odebolt. .. ...... ...................... . 
Ogden ................ . ..... .... ............ . 
Olin... . ................... · .......... . 
Rockwell City . .. . .. . . .. .. . .. .. ......... . 
Sioux Oity.. . . . . . . . . . . . . . . . . . . ............ . 
Sac Oity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Tara . . . . . . . . . . . . . . . . . . . ............. . 
Toledo ..... . . . ........................... . 
Vinton *c .... · ....... .. .................... . 
Waterloo ............................... .. 
Webster City .......................... .. 
We&t Branch d ........................ .. 
Whitten*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Wilton Ju notion ......................... . 

69.6 81 7 57.5 
72.5 84.7 60.3 

70.4 83.1 57.6 
73 4 84.6 62. l 
74.l 81 .3 60 9 
72.0 84 .. ' .59 8 
70.1 80 7 l,.5 
70.2 82.8 b, .A 

72.5 I 84.6 60.4 
12.4 I 86.o 58. 9 
70.2 8.'i 3 55.2 
70.9 82.9 58.9 
70.9 . 
71 0 84 0 58 1 
71.7 82 7 60.7 
'12 0 83.6 60.4 
70.4 .. 
71.9 84.6 59.2 

93 
100 
93 
119 

30 49 
30 47 
23 43 
30 47 

96 1lO 
97 80 

101 ao 
98 30 
92 31 
97 30 

101 30 
""'I l 30 ' b.' , 30 
94 30 
95 30 
95 ao 
94 30 
93 23, 30 
95 ao 
94 23 

48 
49 
50 
46 
49 
46 
52 
47 
43 
46 
50 
47 
47 
47 
50 
49 

Average .. .... ...... ... ............ 71.6 83.6 59.6 95.9 
------1---1---

48.0 

4 
1, 9 

1 
5, 11 

1 
9 
9 

4, 12 
12 
12 
1 
1 
4 
1 
2 
4 
4 
9 

. . . . . . . 
12 
28 
14 
9 

. . . . . . . 
4 
1 

12 
1 
4 
1 
a 
8 

13 
2 
9 
9 
1 
4 
2 
4 

46 
51 
51 
45 
54 
50 
!2 
42 
37 

48 
48 
89 
48 
55 
-19 
47 
52 

« 
53 
50 
52 

48 
48 
51 
52 
48 
51 
49 
49 
54 
48 
45 
48 
47 
46 
45 
45 

2.61 
3.30 
1.55 
7.85 
2.58 
4 42 
4.118 
7 87 
4 96 
2.50 
1.09 
2.71 
4.37 
4.75 
1.28 
2.60 
2.85 
3.62 
3.86 
3.44 
2.54 
4.34 
3.81 
1.94 
5.08 
4.18 
5.72 
2 87 
6.37 
3.81 
3.10 
4.20 
2.50 
5.56 
1.67 
3.47 
1.55 
8.94 
8.33 
6 19 

1.04 
2.02 
1. 03 
4.16 
1 38 
1.75 
1.42 
3 01 
2.24 
1. 78 

.68 
1.45 
2.46 
2.76 

.90 

.tl0 

.70 
2.32 
2 07 
1.00 
1.65 
2.16 
1. 78 
1.0l 
1.98 
1.31 
6.08 
1.20 

1. 77 
2.52 
3.50 
1.50 
2.33 
1.00 
1.69 
1.00 
1.1, 
1.85 
4.38 --1---1-----

47.9 3.71 ....... 

SE 
. . . . . ........ . 

. . . . . . ... 
s 
E 

s 
E 

SW 
SW 
s 

SW 
NE 
NW 

N 
SW 
SE 
s 

NE 

. . . . . . . . . . . . . . . . . 
SE 

SE 
s 

. . . . . . . . . . . .. 
.. .. s 

..... SW 
.... NW 

..... SE 

..... SW 
.... .. s 
..... SE 
..... SW 
.... SW 

..... 8 

s 

. . . . . . . . . . . . .. 
15 9 7 

9 20 2 

3 
8 
6 
7 
7 
6 
9 
3 
4 
3 
5 
7 
5 
7 
3 
3 
2 
9 
5 
8 
3 

. . . ... 
14 1, 3 

. . . " . . ... 
25 4 2 

. . . . . ... 
19 9 a 4-

a 
21 9 1 
13 17 1 

. . . . . ... 
21 9 1 

. . . . .. 
. . . . . . . . . . . ... . . . . . .. 

11 15 5 . . . . . .. 
24 3 , . . . . ... 
12 11 S 3 

( 23 6 2 
25 2 4 
25 ...... 6 

.. · 1 17 8 6 
...... ~ 21 6 6 

17 13 1 
20 9 2 

13 
12 
21 

17 

17 
16 
13 
13 
20 
9 

12 
13 
15 
15 
21 
21 
13 
14 
19 
19 
9 

21 

..... . .... 1 
1( 4 8 . .. . , 
15 4 5 ..... .. 
7 3 1 ... . .. . --1----

10 4 5 ........ 

9 
14 
13 
12 
6 

18 
14 
10 
6 

11 
6 
6 

11 
10 
lU 
7 

12 
5 

5 
1 
5 

9 ... 3 
5 • . . • .•• 
3 .. .. 

6 7 .. . ... 
5 5 .... 5 
4- 7 ...... .. 
5 13 .. . 
8 9 ...... . 

10 12 . . .. 7 
5 9 ....... 
4 5 . . 5 
4 6 .... 5 
7 11 . . . . 5 
7 4- ...... . 
2 3 .... .. 
5 7 ...... .. 

10 8 .... .. 
4 6 .... .. 

. . . . . . . . . . .... 9 .. .. .. 
16 4- 11 
26 2 3 
22 1 8 
9 14. 8 

. . . . . . . . . . .... 
19 
J.5 
25 
18 
22 
16 
18 
2 

23 
23 
JS 
14 
19 
20 
15 

17 

. . . . . . .... 
10 
2 
0 
9 
8 

12 
12 
29 
0 
4 
6 

12 
4 
5 
4 

9 

2 
( 
6 
4 
1 
8 
1 
0 
8 
4 
7 
5 
8 
6 

12 

5 

9 ...... .. 
2 ...... .. 

11 ..... . 
6 .. .. 
6 .... .. 
8 . . .. .. 
7 ...... .. 
2 ..... . 
7 .. 2 
7 . 2 
4- ..... .. 
3 .... .. 
3 .... .. 
3 ....... . 
6 ....... . 
5 ..... . 
8 ....... . 
4 ..... .. 
8 .. . .. .. ' ...... .. 
7 ... ' ... 

6 ... .. 

• 



I 
row A WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR AUGUST, 1898-CONTINUED. 

STATIONS. 

Adatr . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
A fto11....... . . . . . . . . .. . . . . . . . . . . . .... . 
Albia . . . . . . . . . . . . . . . . . . . ·.. . .... · ·. 
Atla.ntic........ . . . . . . . . . . . .......... . 
Belknap... . . . . . . . . . . . . . . . ...... . 
Bona.pa.rte .... . ............... . ... ....... . 
Oenterville . . . . . . . . . . . . . . . . . .. 
Obariton.. . . . . . . . . . . . . . . ...... . .. ... . ... . 
Olarinda. . . . . . . . . . . . . . . . . . . . . . . . . . 
Ooil ege S prlngs . . . . . . . . . . . . . . . . . ... . 
Corning..... . . ... . . . . .. .. .. . . .. . . 
Oouncil Bl ufl's . . . . . . . . . . . . . . . . . .. . 
F.lldon....... . . . . . . . . . . . . . . . . . . . . . . .. . 
Fairfield.. . . . . . . . . . . . . . . . . . . . ........ . .. . 
Ft. Madison*. . . . . . . . . . . . . . . . . . . . . . .. . 
Glenwood....... . . . . . . . . . .. .. .......... . 
G e fl ld re n e ..... ...... ... . ......... . ....... 
Hedrick *7, .. . . . . . . . . . . . . . . . . ......... 
Hopeville ........... .. .. .......... . ..... 
Indianola. . . . . . .... . . .. ............... 
Keokuk. ..... • o O I • . . . . . .. . ......... 
Keosaul\ua.. . . . . . . . . . . ... .. ....... . .. 
Knoxvil e .. . . . . . . . . . .. ... . . . 
Lt-nox ...... ... . .............. . . . . . 
Mooar ............ . . . ....... . . . . . . .. 
Mt. Av" . 
l\lt. Pfe-asaiit; .. ' • ■ •• . ..... 

..................... . . . . 
Neola .................................... 
Oma.ha, Neb ............................ 
Osceol;i. . . . . . . . . . . . . . . . . . . . . ........... . .... 
Ovid ... ······· ·············· ··••·•······ Os11:aloosa. ....................... . .......... 
Ottumwa ....... . . . . . . . . . . . ............ 
Pella. . . . ... . . . . . . . . . . . . . . .... . ... 
Red Oak ...... . . . . . ' . . . . . . . . . . ...... 
Sidney. . . . . . . . . . . . . . . . . . . . . . ............ 
Sigourney .......... . .................. . .. 
:Stuart .......... . . . . . ~ . . . . . . . . . . . . . . . . . 
'fhurman ........... . . . . . . . . . . . . . . . . . 
Villisca.. . . . . • • • • • • • • • • • • • • • • • ♦ ••••••••••• 

Wa.pAllO b... . . . . . . . . . . . . . . . . . . . . ..... 
Washington . ............ ..... ..... . . . 
Winterset . . . . . . . . . . . . . . . .... .............. 

A. verage.. . . . . . . . .................... 
Average for the state. . . . . . . . 

SOUTHERN SECTION. 

TEMPERATURE OF THE AIR (IN DEGREES 
FAHUENBEITl. 

75.3 
72 9 
73.6 
74.0 
73.4 
76 2 
73 6 
80 6 
76.0 
74 8 
'{7.4 
75.0 
73.2 
75.6 
76.4 
74 8 
74.1 
74 2 
73.6 
75.7 
75.0 
74.0 
74.2 
7it. ,.. 
1:> U 
74,. 
73 5 
73.7 
74.5 
78 5 
72.9 
72 9 
70.6 
73.9 
76 0 
73.3 
74.0 
74 .7 
73 6 
72 6 
73.4 
72.2 

74 3 
71.2 

EXTREMES 

,a -::, .s a :a 
Q) 
~ 

.a 
Q 

--•------, --
88.4 62 2 
84.3 61.5 
87.7 59 5 
83.8 6i.3 
88.6 63 1 
860 664 
849 623 
90.2 70.9 
88.5 63.5 
87.3 62 4 
89.6 65 3 
85 9 64.0 
83.9 62.4 

. 
881 62.7 
87 4 62 2 . . 

. .. . ... 
84 7 63.7 
84.7 62 6 
84 2 67.2 
84 6 65.5 
84.5 63.6 
85.2 63.1 
IU.i 61.5 

1 tl2.8 r • 

' 
- -

. . 
89.4 57.6 
86.2 66 5 
86.0 63.0 
84.9 62.1 
85.1 60.7 
84.3 61.5 
79.7 6t.6 
87.3 60.5 
86 .1 65.9 
86.7 59.9 
85.3 62.7 
86.3 63.1 
86 2 61 0 
82.2 62 8 
82.9 63 9 
85.6 58.8 

85.7 62 9 
82.9 59 4 

99 
96 
98 
95 
93 
96 
96 

103 
99 
99 

103 
99 
96 
90 

102 
97 
95 
96 
98 
97 
97 
94 
96 
98 
97 
n<> 
~ft) 

10:! 
100 
97 
95 
98 
99 
96 
99 
98 
98 
97 
99 
97 
94 
9!1 
96 

97 .3 
95 2 

I 

30 
23 

20, 30 
23 
30 

21, 23 
7, 23 

20 
21, 30 

29 
20 
23 
23 
22 
21 
30 
23 
30 
30 
23 
23 

22, 30 
30 
2\1 
2· 
21 
1~ 
l -

20 
30 

21, 23 
30 
23 
23 
20 

20, 29 
30 
29 
20 
20 
23 
23 
30 

l 

-
. . . . . . . 
. .. 

49 1 
49 l 
42 1, 2 
54 4 
52 4, 12 
52 1, 4 
50 1, 9, 12 
58 1 
54 12 
47 1 
57 25 
51 4 
49 4 
59 4 
46 1 
50 12 
6l 3 
50 1 
49 1 
56 4, 12 
52 4 
51 1 
49 1 
!'iO 4 
;,0 1 

1 
,lK I '>P .. .,., I 

55 I 1 
50 1 
48 l 
48 4 
62 16 
50 1 
47 1 
55 1, 3 
49 4, 12 
50 1 
48 1 
'15 1 
50 3 
50 4 
41 1 

50.6 •••••• ♦ 

47.9 . . . . . 

I>,, 
..... (I) 
.cl~ 
.PA 
d.a 
0 ... 
~ 

50 
47 
56 
41 
41 
-14 
46 
45 
45 
52 
46 
48 
47 
31 
56 
47 
34 
46 
49 
41 
45 
43 
47 
48 
~7 
:i 1 
;)i 
45 
47 
47 
50 
47 
46 
52 
43 
49 
47 
51 
62 
44 
44 
55 

46.7 
47 4 

PREOIPITATION, IN 
INCHES. 

I 

~ 
.p 0 

p,, A - rn 
Ul 

.cl (I) I>, 
.p,.... ......... .p Cl!- Cl!-A (I) Cl! .p Cl! 

0 1-4'0 O'+-' :a C!, E-« -- - - --

! 

.58 
59 

3.39 
.63 

3.75 
10.55 
5.12 
1.41 
1.16 
1.81 
1.75 
1 57 
5 3d 
3.53 
6 92 
l 4!l 
1 02 
3.78 
2 49 
3.53 
6 92 
9.06 
1.77 
1.86 
7.82 
2.36 
6 36 . "" ,., • I), J 

1.!l.:-

.38 

.24 
1.18 

.54 
1.00 
2.66 
2.35 

37 
.50 
.80 
.73 
.82 

~ "9. {.l .-
80 

1 75 
1.46 

62 
.95 

1.35 
1.96 
2 15 
4 08 
1.04 

.66 
3.20 

.75 
2.30 
1 ()Fi 
l..:. 

. . 
. .. . 
. ... 
. . 

. ... 
. ..... . 
. ... 
..... 

' ..... 
• .... 
I .. . .. 

-

1 48 .9i I 
6.99 4 61 .... · l 
1 85 1.00 . .... 
5.84 2.75 ..... 
1.30 .71 ... . 

.97 . 90 
1.45 .88 ..... 
3.09 .77 ... . 

60 .60 . . 
1.17 .55 ... 
l.44 .52 . .... 
7.32 5.16 . .. ' 
4.4.5 1.72 ..... 
1.57 .9L ...... 
-- -

3.17 ... . ... . . ., . 
3.44 ........ . ... 

I 
0 
(!) .... _-o 
'O .s 
t,Q~ .e ...... 
;::o 
Cl!d 
!> 0 
<D-
1-4 .P 

Cw 

NE 
SW 
SE 
NW 

S, SW 

s 
s 

SW 
SW 
s 
s 

S\V 
SE 
s 

. . . 
s 

. . 

SE 
SW 

. . 
SE 

8 
SW 

B 
SW ,v 
~E 
~ 

ci \\.! s,, 
St. s,v 

SE, SW 
SW 
N 

SE 
SE 
SE 
SW 

. . . 

SW 
s 

1-4 
Cl! 
(I) ..... 
t) 

...... 
0 ... 
(I) • 
,0 <ll 

8~ 
::S'O z 

27 
8 

2'i 
13 

..... 

26 
13 
21 
21 ., . 
.:;<} 

16 
10 
13 
13 
15 
2 1 
2i 
l1 
17 
17 

19 
23 
14 
16 
21 
27 
23 
12 
17 
~2 

"' 
22 
. 
25 
19 
15 
13 
20 

.... . 
. 

. . . 
18 
17 

I 

I>, -.P• ,.. II) 

.a I>, 
0. Cl! 

"O 
1-4 I>, 
<Dro 
,0 ::, 
so 
::s'o z 

4 
21 
6 

11 

1 
11 
7 
9 
3 

12 
7 

13 
6 

15 
6 
4 

18 
10 

4 
. . . 

6 
4 
9 

13 
6 
3 
4 

14 
6 
3 

18 ' 
' I 

6 
11 
10 
12 
10 
. . . 

. . . . . 

. ... 

9 
9 

13 

I>, ..... I 

re o....., ..... 1-4 
::, ,._;. (I) ~ (I) ,_ 

-A 'O 0 rn o d .... 
0 l>IS ...... ::, 

Cl! o. .cl-
1-4 'O 1-4 1-4 tll .p <ll 
(I) • o ~ s ... e ,0 tll l>i.cl ,0 J., or-. a~ d ~ 8 0 0 
::, 'O -0 - -~ Cl! .... ::, tll o rn z ~ z z -- - -

0 2 
2 5 
3 6 3 
7 2 

. . 10 
9 

4 7 
7 10 
3 5 
1 3 
a 4 
3 2 

14 9 1 4 
5 12 

12 13 6 
1 1 
4 5 .. 4 
3 6 . . .. 
2 6 . .. .. . 
4 5 5 

10 7 . .. 8 
. .... 12 ... 

6 4 ... 
4 6 .. 3 
8 6 .... 
2 8 .... ... . 
4 7 ' ... . .. 
l 3 .... 
4 5 . 
5 6 .. . . 
8 7 .. . 6 
6 7 . . . ... 
6 . 6 .. 
4 4 1 . .. 

9 
~ .... . .. 

lJ 'i I. . 
I 

.. u ~ l l 
6 1 .... . . 
fi 3 . .. 
1 5 . ... . .. 

. .... 9 . ... 7 

. . .. 8 . . 1 
. .. 5 . ... . .. 

-- - - -
4 6 • • ♦ • . .. 
5 6 . . . . . ... 

• Means determined from 7 A. M, 2 P. M. and 9 P. M. observations, and maximum and minimum are ta.ken from eye rea.din11;s. tMeans determiueil • 
from 7 A. M. and 7 P. M. observations. ; Received too late to be comouted with means. a One d11,y missing, b two days. etc. 

I 

I 
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DAILY AND MONTHLY PRECIPITATION FOR AUGUST, 1898. 

DA.TB. 

STATI ONS. 
I 2 a 4 5 l\ , a Bro 11 u ra u 15 w 1, 1s 10 oo 21 ~ ~ ~ ~ ~ n ~ ~ oo ~ 

. -e 
0 -------,- - -

' 

--------
. . . . . . . . . . . . . . . ... . . 

. . . 04 . . . . . .. . .. .. . 06 ...... . 
. . . . . . . 04 . . . . . . . . . . . ... . . 2 20 

. . . . . . . . 22 

. 15 
2<I 

. . . . . . 
. 01 .... . 02 ... .02 .. . 

. . . . . . . . . . . . .. 
....... 118.16 T 

_... .04 ...... . 
T ... . . . . T 

. 03 ..... .. . 

. 40 . . . . .02 T 

. 01 .... 
.14 . . . . . . .811 .18 

2.02 . . . . . . 

. 56 ... . 

. 16 . . . .. _ 

... 250 --
.08 .... 

. . . . T 
. 25 

. 50 . 10 .. . • JO .... .40 

" -------. . . ... 
. . . . ... 

.01 . . . ... 

. . . . ... 
. . . .. 

. . . . . . 
.10 .. 

.58 

.59 
5. 79 
5.49 

'·" 3.39 
2.61 
3.30 
3.52 .,, 

.. 

' 
'' 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President--W. F . HARRIMAN, Hampton, Franklin Co. 
Vice-President--R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, Waukee, Dallas Co. 
A. L. PLUMMER, Ivy, Polk Co. 

Secretary-P. L. FOWLER,. Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. 

DAN'L SHEEHAN, - .. Osage, Mit.chell Co. 
J. C. FRASIER, Bloomfield, Davis Co. 
J. P. MANATREY, - - Fairfield, Jefferson Co. 
J. w. w ADSWORTH, - Algona, Kossuth Co. 
G. S. JOHNSON, - Maquoketa, Jackson Co. 
GEO. W. FRANKLIN, Atlantic, Cass Co. EXECUTIVE COMMITTEE. 

W. F. HARRIMAN. R. J. JOHNSTON. P. L. FOWLER. 
L. H. PICKARD, - Harlan, Shelby Co. 
C. E. CAMERON, Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

Iowa Falls .... .. .................... J. B. Parmelee. 
Keokuk ....................... •Fred. Z. Gosewisch. 
Keosauqua .................. Prof. J . H. Landes 
Knoxville.......... .... . .Caso} and Reuv~r 

F rom the following, weekly and monthly LLamo1° n1 .. · ·" ·· .. · ... ·" · 't'-b, • Fitz no tr!~"· 
e a.1 r(I , . . ....... ,~ ..... 7 .;r Uoserver. 

reports of Meteorological data are receivei:.. 1 y~ne_tr· .,;_ ......................... G. H. Markley. 
- tcowood . .. ... . . .. . . ... R. F. Walker. 

by the Iowa Weather and Crop Ser·11r.- Larraoee ............................. H. B. Strever. 
- · Lenox ....... .. ....................... J L. Hurley. 

Adair ................ ···········:.·· .. ll'. L. MortJ.son , Le Mars .............................. Dr. T. E. Oole. 
Afton. •••· ·•· .. •··••••••· .. ·· . .ti.on. N. W. Rowen. Linn Grove (Mt, Vernon P. 0.) Rev.J. W .Hubba.rd. 
Albia .. •·•·····•· .. , .. . •·· ............... R. Moore. Logan .......................... ... Mrs. M. B. Stern. 1lf0

na.. · · · · .. · · · · · · · .............. 0. D. Pettibone, Malvern ............. . ................ R. F. Norton. 
Alt a..(?f · .. ).. • ........ . ........ D. E. Hadden. Maquoketa ..................... Dr. A. B. Bowen. 
A a ear ·· .................. . ..... W. J. Minard. Mason 01ty ............................ B. F. Gibbs. 
A ma.na ·· ~ ......................... Oonrad Schadt. Marshalltown ............ . ............. 0. M Oook. A::·· ....... ....................... Exp. Station, l'rlillman, (Des Moines P. 0 ........... W. H. Shaul. 
4-•. ., (6 miles s. e.) •... ............... Isaac Young . Monticello ............................. O. E. Heisey . 

_.;lantlo ... . .. ......................... . J. W. Love. Mooar . . . . . . . . . . . . . . . . . ........ . F. G. Thomas. 
Audubon ....................... .. ... . F. P. Hooker . Mount Vernon. ... ...... ..... .. ... Prof. A. Oollln. 
Bedford .................. ....... Prof. E. H . Griffin. Mt. Ayr ................................ A. F. Beard. 
Belknap ............................ A. W. Rankin. Mt. Pleasant ................. Dr. Frank T. Stevens. 
Belle Plaine ....................... S. P. Vandike. Neola, .......................... J. H. Garland~ Jr. 
Bonaparte ......................... Hon. B. R. Vale. New Hampton ...... ...... ........... R.H. Gur1ey. 
Britt ................ . ............... G. P. Hardwick. Newton .................. . .............. A. Lufkin. 
Burlington .................. Prof. H. L. Atkinson. Northwood ...................... . A. L. Thompson. 
Oarrolf.. . . . . . . . . .. . . .. . . ... . ......... Moses Simon. Odebolt .................................. E. Starner. 
Oedar Falls................. . ... Prof. A. 0. Page. Ogden. . ...................... . .... , ..... E. Sayre 
Oedar Rapids ......... Electric Light & Power Oo. Oltn ........... ................ Hon. Nathan Potter. 
Oenterville, (Walsh P. 0) ....... Geo. Goodlander. Omaha, Neb ........... ...... ....... .. •L. A. Welch. 
Chariton ....................... Hon. S. H. Mallory. Osceola ............................... A. W. L ewie. 
Obarles Oity ..................... Obas. 0 . Schmidt. Ovid ....................... ... ......... H . O. Miller. 
Oberokee .. . ................... .. .. Hon. L. W. Beal. Osage ........................ : ...... G.D. PattlngUl. 
Olarlnda ............. . ......... .. A. S. Van Sandt. Oskaloosa .... ... ..................... . ... Jos. Boyd. 
Olear Lake ........................... A . S. Hawley. Ottumwa ....................... Dr. J. F. Herrick. 
Ollnton ............................. Luke Roberts. Pella............ . .. ................ . . . . T. W. Oo:x. 
College Springe .. ..................... A. M. Finley. Pioneer ............................. A. W. Hawley. 
Oorning ..................... . ...... J ohn W. Bixby. Plover .............................. . ... J. S. Smith. 
OouncU Bluffs .......................... J.B. Rishel. Portsmouth .................... J. W. Dahlheimer. 
Oresco ........................... Gregory Marsh a.11. Primghar . . . . . . . . . . .. . . . . . . . .. ..... P. R. Bailey. 
Davenport ......................... *J.M. Sberrler. Red Oak .................... . ......... Geo. W. Holt. 
Dela ware..... . . .. .. .................... Wm. Ball. Reinbeck ..................... Dr. L. B. Hathaway. 
Decorah.... . . . . • ................. F. H . Baker . H.ldgeway .............. . ............. Arthur Betts. 
Denison ............... •······· .. James H. Holmes. Rook Ra_pide ....................... W. O. Wyckoff. 
Dee Moines ............... •Geo. M. Chappel, M. D. Rockwell Ottv .. .................... 0. M. Randall. 
Dows ................................ ... R. E. Fuller. Ruthven ............................... Ora Taylor 
Dubuq_ue ............ .. .............. *E. H. Bowle. Sao Oity .............................. Dr. o. Brown. 
Eagle Grove ...... . .......... ... ... Sma.llpa_ge Bros . Sibley ............................. H. G. DooHttle. 
Eldon.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Madden. Sidney . . . . . . . . . . . . . . . . . . . . . . . . .. G V. Swea.rt ngen. 
Eldora ... . .................. Prof. 0. F. Woodward. Sigourney ................... Mrs. R. F. Ashbaugh. 
Elkader ........................... Obas. Reineoke. Sioux City ......................... *U. G. P11resell. 
Estherville ..................... . .... M. L. Archer. Spencer....................... . ........ S. Gillespie . 
Fairfield ......................... Charles J. Fulton. Spirit Lake ................... W. o. Drummond. 
Favette .............................. R.Z. Latimer. Stuart ............................. h . M. Boatright. 
Ft. Madison .......... . ..... . Mlee L . A. MoOready. St. Oharles ............................ R. D. Minard. 
Fonda .............................. Obas F. Linnan, Tara . ....................... .... .. W. E. Humphry. 
Forest Oity .... ... ..................... J. A. Peters. Thurman ...... ... ... ................... . 0. R. Paul. 
Fredericksburg ......... . ............ 0. E. Wright. Toledo ........ . ......... . ............. Obas. Mason. 
Galva. ................. .... ......... Jay M. Orowley. Vinton ............................... . T . F. MoOune 
Garden Grove ......................... . M. Wemple. Vlllisca ........................... O. E. Matteson. 
Gladbrook ......................... Geo. F. Parker. Wapello ... ................... .... Geo. W. Schofield. 
Glenwood ............................ J.P. J ackson. Washington ......................... Wm. A. Oook. 
Grand Meadow (Postville P. O.) .. F. L. W1ll1ams. Washta ...... ...... .. ......... .. ....... H . L. Felter. 
Greene ................................... J. L. Oole. Waterloo ............................. M. L. Newton 
Greenfield ............................. J. G. Oulver. Waverly .............................. H. S. Hoover. 
Grinnell ............................ Prof. S. J. Buck. Waukee .. ..... .... ............... ... .. N. O. Wragg. 
Grundy Center ....................... Geo, F. Ellis. Webster Oity ......................... Louis Franl!. 
Guthrie Oenter .................. Oscar Klingman. Whitten ........... .. ........ Dr. Frank P. Butler. 
Hampton ............................ E. 0. Grenelle. Wilton Junotion ....................... J. M. Rider . 
H edrlck ............................... J. T. Brooks. Winterset ........................ W. W. MoKnigb t 
Hawkeye ......................... Miss I. Whorley. West Bend ...................... Phil. Dorweller 
Hopeville ............................ M. T. Ashley. West Union ... ...... . ................ . J. M. Lisher. 
Humboldt .............................. H. S. Welle. West Branch .................... .... A. A. Madson. 
Independence ............ ........... E. F. Wultke. 
Indianola ........................ Prof. J . L. Tilton. •u. S. Weather Bureau, 
Iowa Olty ....... .. ..... ........ Prof.A. A. Veblen. 

WEA1"HER-CROP OBSERVERS. 

&J>ortina for the Wooklu Bulletin. 
. - -. .. 

Agenoy .................... , ....... J . .a.. Van ¼11,.u~. 

Albia ... _......... ............ . ....... Wm. Meroet. 
Allerton ........................•...... Jam.es Piper. 
Alta... ............... .......... . .Jonas Ouehman. 
Ames ..... . ........................ . ..... S. B. Mills. 
Attica ............ ..... ......... G. W. Mendenhall. 
Battle Oreek ......................... ... A. Preston. 
Blairstown ......... ............. ........ T. H. Well. 
Boone .................................. L. O. Morl'ta. 
Oenterville............ . . . . . . . .•... Henry Galle7· 
Oha.rles Oity ......................... W. B. Towner• 
Chariton .................... .......... . . o. 0. Burr. 
Clarksville................... . ... . F. M. Russell 
Oorrectionville ............. Hon. W. B. Ohapman. 
Corning .......................... .. Jerome Smith. 
Oorwlth ................................. Wm. Oxley. 
Clermont ......................... Obas, Larrabee. 
Oounoll Bluffs ........... ............ .... L. Prouty. 
Oreston ........................... .... ld. V. Ashby. 
Danville .. ................... . Sherman Matthew1. 
Emerson ..................... . ......... lJ. B. Nims. 
Ely ... . .................... Hon. A. J. Fuhrmeister. 
Farlin .... .. ........................ Jesse Johnson. 
Fulton ............ ...... .......... .... Oarl 8. Frank. 
Fontanelle .................... Bon. L. M. Kilburn. 
Ford . ................................ J. O. Richards. 
Fort Dodge ..................... . .... R. W. Blaine. 
Geneva .......... . ............ Wm. H. Tbom__pson. 
Grinnell ......... . ....................... A. 0. Prloe. 
Guthrie Center ..................... W. W. Bailey. 
Gilman .......................... ... James L. Wylie. 
Hesper ........................... G. E. Dillingham. 
Humeston ...................... Hon. S. H. Moore . 
Independence ........................ O.L. Thomas. 
Larrabee .. ......... ............... H. H. Oa.rna.han. 
LeMare ................. Hon· Henry Sobrooten. 
L ockridge . . . ... .................. John F .. Farman. 
Marshalltown . . ............... Hon. S. B. Packard. 
Mason Oity .............. . ........ Wm. Nettleton. 
Mapleton .................................. A. Lamb. 
Mt. Pleasant .............. .... ....... W. S. Wright. 
Mllton...... . . .. . . . .. . . . ...... Hon. E. 0. Holland. 
Mount Vernon ..................... Robert Smith. 
Nevada .............................. Geo. 0. White. 
Osage .................................. E.W. Staoy. 
Orange Oity ...................... H.J. VandeWaa. 
Paton ................................. A. B. Oondlt. 
Pittsburg ........................... G. O. Duffield. 
Rocktord (Cerro Gordo) .......... Hon. J. W. Bird. 
Rook Rap ids.. . . . . ............. .. D. E. F. Merrill. 
Rockwel Olty .. .. .................... J. G. Palmer. 
Rossvllle ................ ...... .......... T. B. Wiley. 
Rowley, .................................. L. Maxson. 
SagevU.e ............... . . ....... Hon. F. N. Knoll. 
Seymour .............................. .. L. B. Sager. 
Shenandoah ...... ..... ......... Reuben Mullison. 
Spirit Lake ................................ L. Stowe. 
State Oenter ...................... E. P. Tbo~son. 
Tama ...... ................... ......... W. G. all.n. 
Unity ........ ........................ Edw. Hummer. 
Van Horne .......................... Spenoer Smith. 
Win tereet ......................... H. A. Kinsman. 
Wall Lake ............................ T. E, Wlloox. 
Wilton ............................... ~ .. Thoe. Boot. 
Wiota .. . ............................. . I. 8. Ooomea. 

• 
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LOSSES BY LIGHTNING. 

Blanks f or the collection of statistics of losses due to light
ning were sent out last spring to agents and adjusters of insur
ance companies, and to others who were willing to a.id in this 
undertaking. The inquiries ~overed a wide range, relating to 
the losses and the conditions under which they occurred. The 
responses have not been aa general and comprehensive as we 
hoped to receive, but perhaps they were as numerous and spe
cific as could be expected at the inception of this work. 

Up to date, October lst, we have received 186 reports, mainly 
from adjusters of losses of insurance companies doing business 
in this state. 

These reports give details of the loss or damage by light
ning of 37 buildings, and the killing of 266 head of live stock, 
including 37 horses and mules, 32 sheep, 40 hogs, and 157 cattle. 

The aggregate loss on buildings burned or damaged, with 
their contents, is Sl 7,336. Of the nu~ber of buildings struck, 
there were 28 barns and 9 houses. Of the dwelling houses only 
two were burned, causing a total loss of $1,000; and 7 were 
struck and damaged to the amount of $180. Barns suffered 
much more heavily than houses, 17 of the 28 being consumed 
with their contents, the loss amounting to $16,156. Of all the 
buildings struck, two were reported to have been provided 
with lightning rods, and these were barns. The rods were of 
rough iron, but we have no information as to the manner of 
aita.chment, or the ground connection. One of the rodded 
barns was only slightly injl•red, and the other was consumed. 

The reports show that 14 barns were struck by lightning 
in the months of July and August, and of that number 11 were 
totally consumed; whereas, in May and June, 12 barns were 
struck, and only 5 were burned. This affords evidence of the 
fact that barns 8u:ffer greater loss after the hay and grain har
vest, when they are filled with the products that generate 
large quantities of vapor. Records show that of the number 
of barns struck before harvest only 41 per cent were consumed, 
while after harvest 78 per cent were burned b,y the fiery bolts. 
And yet there was greater electric energy displayed in the 
earl:y, than in the latter, pa.rt of the sea.son, as shown by the 
fa.ct that the live stock killed in the months of May and June 
were double the number reported in July and August. 

These reports show the interesting fact that of the 266 head 
of live stock killed by lightning, 118 were found in close con
tact with \vire fences; and also that these wire fences were not 
provided with ground wires. That is to say, over 44 per cent 
of \he losses vf live stock may have been caused by contact 
with wires charged ~.,, electric force. 

• 

Unquestionably, wire fences, as now constructed, serve as 
death traps to live stock, causing a vast amount of loss every 
year. And it is also quite evident that a considerable percent
age of danger may be avoided by the use of ground wires at 
frequent intervals, in the aonstruction of wire fences. In 
some of the reports it was stated that there were evidences 
that the lightning struck the fence at a considerable distance 
from the point where the stock was killed 

As an illustration of thi& matter, Mr. J. R. Chandler, of 
Dexter, reported the loss of a flock of 32 sheep, on the prem
ises of G. F. Lenocker, in Madison county, June 22d. They 
were found lying along the wire fence, against which they 
were driven by the storm, and it was observed that the light
ning struck the fence 20 rods from the place where the sheep 
were killed. That deadly bolt might have been sent into the 
earth within a. few feet of where it struck. This emphasizes 
the need of careful observation of all the conditions connected 
with losses of that kind, to discover the causes and possible 
means of prevention. 

Of the 186 destructive strokes reported, we find that 55 
occurred on low, moist ground, and in 41 cases near timber or 
trees. The others were on dry land, and in open fields. 

It is hoped that during the next season we may awaken 
sufficient interest to bring out a largely increased number of 
reports. By the systematic collection and tabulation of the 
details, and a careful study of all the facts that may b e gath
ered in this form, we may possibly gain some knowledge of 
practical utility as well as of scientific interest. 

CLIMATE AND CROP REVIEW FOR SEPTEMBER. 

September brought almost ideal weather for ripening the 
late-growing crops, for threshing and garnering the small 
grains, and for fall plowing and sowing fall wheat and rye 
The mean temperature was slightly above the normal for the 
month, and there was abundant sunshine to afford normal 
ripening conditions The rainfall was generally ample for 
current needs, to facilitate plowing and to maintain growth in 
the pastures though in a. portion of the state the supply of 
moisture w:>s ·somewhat deficient. The larger part of the rain
fall came during the first half of the month, at the time when 
it was most needed; and the bright, clear weather of the la.st 
fifteen days brought the belated fields of corn and other crops 
to full maturity without a touch of frost. At the close of the 
month more than the usual amount of fall plowing and seed
ing had been accomplished. On the whole it has been a season 
of bountiful production, bringing ample rewards to all faithful 
and intelligent tillers of the soil. 
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NOTE AND COMMENT. 

In an acre of corn, planted in hills at the usual width of 
rows, there are a little over 3,200 hills. If each hill produces 
an average of one good ear, or two small ears, weighing 12 
ounces of corn and cob, the yield of that acre will be 34 bush
els, or a little more than the average yield of corn for the past 
1!5 years. If each hill produces a. single nubbin weighing 8 
ounces of corn and cob, the yield will be two-thirds, or 67 per 
cent of our average. So when we use the descriptive terms, 
''half a crop'' or "two-thirds of a crop," we should be careful 
to explain a little more clearly what we mean by a full crop or 
an average. There is a vast deal of wild, indefinite talk about 
crops, and there is need of more specific statements 

* * * 
Hon. John G. Smith, of Algona, in a note to the editor, 

reports an unprecedented destruction of birds in a. recent 
storm. He says: " During a very severe storm, which 
occurred August 19th, thousands of birds were killed in the 
north part of Kossuth county. In the town of Bancroft a man 
picked up 320 sparrows, one robin and one blue jay under a 
group of three trees, and there were dead birds found under 
nearly every tree in the town. Birds are very scarce at pres
ent in that part of the county." 

*** 
No country can produce pork cheaper than can the United 

States. It is mainly because of the fact that the United States 
is the greatest corn growing country in the world. While 
other feeds are desirable and can be used to advantage, there 
is nothing that can fill the place of American maize The 
great bulk of this grain can only be marketed through feeding 
cattle and hogs. Hogs are a necessary and important factor 
in the marketing of corn. No matter how much corn may be 
R bused and decried as a feed for hogs, it is nevertheless the 
sole feed that gives the United States its superiority over any 
other country in producing pork. Of course all of the grass 
and all the bi-products of the dairy, and of the mill that can be 
fed along with corn, is beneficial to the hogs and enables them 
to get that much more out of the corn fed to them The 
cheapest of all feeds is doubtless a good pasture, but pork can 
not be made on grass alone. It needs grain to g-ive it the fin
ishing ~nd fattening touches. And corn is the great cheap 
feed for that purpose.-Ex. 

* * * 
A special to the Marshall Times-Republican, dated Rock 

Rapids, Lyon county, September 13, 1898, says: '' A peculiar 
well was struck on the farm of Dan McGraw, five miles south
east of town, Saturday morning, at a depth of 252 feet. A 
vein of air which nearly threw the drill out of the well was 
opened, and has continued to blow pure air with a tremendous 
force. A three and a half inch tube was forced into the hole 
and a heavy steam whistle was attached, which blew a blast 
that could be heard for miles " 

* * * 
A noteworthy balloon ascension was made from the Crystal 

Palace, London, September 15th. The balloon was inflated 
with pure hydrogen, to the amount of 56 500 cubic feet, and it 
attained an altitude of 27,500 feet, which is over five miles. At 
the height of 25,000 feet the air was so rarified that the occu
pants of the car were compelled to breathe compr~ssed oxygen 
by tubes. The temperature was 61° below the freezing point, 
or 29° below zero. The air was clear, and the coast was dis
tinctly visible. The balloon finally descended near Romford, 
in Essex. It was next the highest balloon ascepsion on record. 

** * 
The canning establishment at Atlantic, Iowa, recently 

closed its season's packing, with a total output of 3,500,000 
cans of corn and 500,000 cans of peas. This is said to be the 

largest pack of the kind ever put up in a single season by any 
factory in the world. This great industry furnishes in and 
out freight to fill 700 cars a year, at a cost for transportation 
of over 850,000. During the season 325 people were employed, 
their wajres amounting to $15,000. The contracts with farm
ers covered the product of 2,800 acres of sweet corn, amounting 
this season to 8,000 tons, for which the producers receiTed over 
830,000. The canned goods have been sold, the larger pa.rt 
going to the Pacific coast and to the Orient. The output was 
materially reduced by the hot and dry weather of midsummer. 

* * * 
The Hon. Robert G. Cousiqs was the orator of the day at 

the Omaha Exposition on Iowa day, September 21st. In his 
eloquent eulogy of his native state, the orator said: 

"Since the civil war the state of Iowa has increased in pop
ulation to almost 2,225,000 of people, and most of the time has 
had the least illiteracy of any state in the Union. DoubtlesA 
for that we are indebted to many of the older states, whose 
enterprising and courageous citizens constitute so large a por
tion of our population. With but half a century of statehood, 
and with an area of but 55,475 square miles, the state of Iowa 
produces the greatest quantity of cereals of any state in the 
Union. As long ago as the last federal census, taken in 1890, 
it produced more corn, more oats, more beef, more pork than 
any state in the Union. The Hawkeye butter ladle has 
achieved a cunning that challenges all Columbia. The Iowa 
cow has slowly and painfully, yet gradually and grandly, 
worked her way upward to a shining eminence in the eyes of 
the world. The state of Iowa, has on her soil to-day, if noth
ing ill befalls it, 3100,000,000 worth of corn. The perma
nent value of land is estimated by its corn-producing 
qualities. Of all the products of the earth, corn is king 
and it reigns in Iowa." 

-II- * 
* 

During the eight months ending with August, American 
exports of breadstuffs were: Flour, 9,749,242 bbls ; wheat, 
80,927,916 bushels; corn, 125,723,050 bushels; oats, 39,825,043 
bushels; rye, 10,806,814 bushels; barley, 3,318,884 bushels. 

*** 
The Weather Bureau of the United States, on which the 

nation spends less than a million dollars a year, contributes 
greatly to the comfort and health of the people and to the 
protection of their property, yet its number of stations for 
weather observation is manifestly insufficient, and the number 
of places at which warnings are conspicuously given is also 
insufficient. In the year ending June 30, 1897, that is, before 
the war, the country spent twice as much on mere repairs of 
naval vessels as it did on the Weather Bureau.-•Abstract of an 
address by President Eliot, of Harvard Universit;y.-Scf.ence, Sep
tember, 1898. 

** * 
Mount Sangay is the most active volcano in the world. It 

is 17,500 feet high, and is situated on the eastern cha.in of the 
Andes, ~outh America. It has been in constant eruption since 
1728, and the sound of its explosions is sometimes heard at 
Quito, a distance of 150 miles. As many as 267 distinct explo
sions have been counted within an hour. 

*** 
A German paper, the Frankfurter Zeitung, in an article on 

the present position and resources of the United States, says: 
''With what force and energy the United States enters upon 
its rightful position among the controlling nations of the 
world, will be shown by a glance at its material resources and 
productive capacity. For the year ending June 30th, its surplus 
of exports over imports a.mounted to $595,000,000, while all the 
European nations show a more or less important deficit in 
their balance of trade-Germany about $166,000,000 and Eng
land $571,200,000. In 1890 the property of the United States 
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was valued at $62,000,000,000, while the property of the whole 
world was estimated at $290,000,000,000. It bas 182,000 miles 
of railways, half as much as the remainder of the entire world. 
In 1892 the freight transported in the United States was equiv
alent to $845,000,000 carried a distance of 100 miles; all other 
countries together transported the same distance only 3583,-
000,000. The annual earnings of the railroads of the United 
States are a.bout $1,000,000,000, nearly one-half of the railway 
receipts of the whole world. The steam marine of the country 
registers 14,400,000 horse power, one-third of the registered 
steam tonnage of the world. In 1896 the United states pro
duced 10,000,000 bales of cotton as against 3,000,000 by the rest 
of the world, and consumed 3,500,000 bales. Its product of 
cereals is more than one-fourth of the crops of the world. Its 
output of coal was 198,000,000 tons, while all other countries 
combined produced only about 400,000,000. The telegraph 
lines in the United states in 1897 were 4,908,000 miles, or more 
than one-half of the lines of the world. The United States 
can no longer be compared with any other single nation in 
respect to resources and capacity of performance; the compari
son must be made with the rest of the world. 

* * * Electricity in the air is assigned by Loemstroem, of Helsing-
fors, as the cause of the rapid development of vegetation dur
ing the short northern summers; but his theory is that the 
effect is indirectly produced through chemical changes in the 
atmosphere brought about by the electricity, and that it is 
not a result of electrification of the plants. The problem will 
be studied in the researches he is to make in Finland with Pro
fessor Bailey, of Cornell. -Ex. 

* * * Moist air is much more transparent than dry air, and this, 
under certain conditions, will give a premonition of an 
approaching storm. It may, at least, indicate the humidity of 
the atmosphere. 

* * * Considerable quantities of peaches have been grown this 
season in southern Iowa and in portions of the central belt of 
this state. The Burlington Saturday Evening Post, in its issue 
of September 24th, said: 11 Some of our local ~ournalists do 
not seem to be very well posted on the situation out in the 
rural districts. One of them announced a few days ago that 
the largest peach crop in the county this year was on a farm 
near Danville, which was expected to yield 200 bushels There 
are probably 100 orchards in the county that have a larger 
crop than this, w hile 0. G. Van Winkle has already picked 400 
bushels from his orchard and has 600 bushels now ripening on 
the trees." 

*** 
A violent earthquake was recently reported in the town of 

Rieti, on the Velino, in Italy; but the effects of the shock 
showed that it was quite unlike the ordinary earthquakes of 
that region. According to a correspondent of the o,serucitorie 
Romano, it was not an earthquake, but an "airquake " The 
air shook or vibrated like a violently agitated liquid; great 
rents were made in tall buildings and towers, and walls were 
thrown to the ground. The earth, however, seemed to be 
undisturbed, and no shitting of the street pavement was 
noticed. It is said that many felt the air vibrations and were 
thrown to the ground, while others were almost suffocated. A 
dense, black cloud hung over the town while the phenomenon 
was passing. The church steeples, the savings bank, the the
ater and no fewer than six palaces were more or less wrecked, 
as well a.is eighty or a hundred dwellings. 

*** 
Excellent work has been done by some of the higher edu-

cational institutions by means of lectures delivered by mem
bers of the faculties in the towns and cities of the state; and 
it is gratifying to note the fact that the Iowa Agricultural 

college has taken the :foremost pla.ce in this line of public 
service. For many years the president and nea.rly all the pro
fessors of that college have generously responded to calls to 
deliver lectures at farmers' and teachers' institutes, and at the 
meetings of numerous associations organized on practical lines. 
All honor to the faithful and laborious members of that 
facultv. 

w 

* * * 
On the evening oi Sunday, September 4th, a severe storm of 

wind, rain and hail swept through the townships of Liberty 
and Rose in Hamilton county, causing considerable damage to 
crops and buildings within a belt five or six miles wide, and 
ten or twelve miles in length. Corn fields were blown flat and 
the fodder was nearly ruined, but the ripened ears were not 
much injured. The loss in corn was probably 5 to 10 per cent, 
according to the stage of r ipeness Many windmills were 
wrecked, and some buildings were unroofed or moved. It is 
described as the worst storm that has visited that section in 
many yea.rs. 

*** 
Hon. B. R. Vale, voluntary observer at Bonaparte, Van 

Buren, county, reports 7.30 inches of rainfall for September, 
and 48.24 inches for the nine months ending September 30, 
1898, He adds: "The drouth is broken" Well, it must be 
badly soaked as well as broken. Isn' t this country in danger 
of all drying up? 

A DESTRUCTIVE HURRICANE IN THE WEST INDIES. 

On the night of September 11th, the Windward islands of 
the West Indies were swept by the most severe and destructive 
hurricane that has visited that region in recent years. 'The 
islands of Barba.does and St. Vincent, lying in the direct pathwa .. 
of the hurricane, suffered great damage and loss of life from 
the effects of the terrific force of the wind. A majority of the 
dwellings on the two islands were destroyed, and two-thirds 
of the dense population o_f 162 to the square mile were rendered 
homeless. Scores, and probably hundreds, of human lives were 
lost, and the crops were almost entirely ruined. The Unite'd 
States Weather Bureau furnished the following statement for 
publication: 

The hurricane which created such destruction in the West 
Indies on Saturday n ight, September 10th, was detected at its 
inception by the West Indian hurricane service of the weather 
bureau of the department of agriculture. At 8 o'clock Satur
day morning observations on the islands of Martinique and 
Trinidad gave slight indications of a disturbance southeast of 
the Windward islands. A.t 12:40 P. M a special observation 
taken at Barba.does indicated a fall of nearly one-tenth in the 
barometer during the preceding two hours. This movement 
of the barometer at Barba.does, taken in connection with the 
whole atmospheric display made four hours previous, satisfied 
the forecast officer that the hurricane would ~oon develop over 
the Windward islands, although to a non-expert there were no 
indications of a coming storm 

Hurricane warnings were immediately dispatched to all 
parts of the islands of Barbadoes, Martinique, St. Kitts and 
St. Thomas, and they were advised to prepare for a destructive 
storm. Cable communication was perfect and the warn
ings were promptly received They were informed that the 
hurricane would move from a point south of Barbadoes, and 
that it would travel slowly northwesterly, with wind in creas
ing to a hurricane velocity. Advisory messages were sent to 
Colon, San Dou.,:ngo, Trinidad and Santiago. A message was 
also sent to A-i1uiral Watson's fleet lying in the harbor of 
Ca.imanera, Cuba. 

How completely these warnings were verified by the com
ing o~ the storm twenty-fours later is shown by the press dis
patches of this morning. While the destruction of life and 
property has been great, there is no question that hundreds, 
if not thousands , of lives and millions of property were pro
tected by the complete warnings g iven by the United States. 
These warnings were of profit to the commerce of all nations. 
Without considering the saving of human life, they have, from 

I 
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a commercial standpoint, fully justified the presidAnt i~ ask!ng 
for the necessary appropriation and in persona.Hf direct}ng 
the inauguration of a. complete, efficient meteo~ologtca.l service. 
Secretary Wilson said that many did not. realize that the area 
embraced in this daily atmospheric survey 1s fu~ly as great as that 
covered bv the continental area of the United States. Ten 
years ago~ a. prominent scientist and resident of the island of 
Jamaica made a trip to England and put forth great efforts for 
the purpose of induci~g the Engl!sh governIIl;ent to take the 
initiative in inaugurating that which the president has lately 
put into effect. 

The Barba.does Agrl.cuiturai Reporter, of September 13th, said 
it was the most fearful hurricane that had visited those islands 
since the memorable 11th of August, 1831. For days previous 
the weather bad been uasettled and much rain bad fallen, but 
the barometer remained steady, and it was only on Saturday 
that it gave signs of an approaching hurricane. The velocity 
of the wind, registered at the United States Weather Bureau 
station in Bridgetown, Barba.does island, was seventy•five 
miles per hour, but as the station observatory was blown down 
it is possible that a higher velocity was reached. Numerous 
small vessels were wrecked, and others were swept from their 
moorings and driven to sea. The rainfall recorded by the gauge 
at the United States station, for the forty•eight hours after 9:30 
p, 1i1. on the 10th, was 11.23 inches. And at another point on the 
island it was 22.98 inches during the two days, 10th to 12th. 
On the evening of the 10th, the mercurial barometer showed a 
fall of .36 of an inch within the period of five and one·half 
hours, from 4:30 P. M. to 10 P. M, 

ESTIMATING CROP CONDITIONS. 

[FROM THE BREEDERS' GAZETTE.] 

To THE GAZETTE.-Your issue of September 28th, contained 
the following note: 

. 
James Patterson writes as follows :from Cedar county, 

Iowa: ' 'I notice crop reports being published giving corn at 70 
to SO per cent. This is a mistake, and why it should be so, no 
farmer can understand. The truth is, that if a man will go 
through a field of corn, he will soon become conv~nced that be 
has a very light half crop. Looking as we pass along the road 
we say, 'Good for sixty•five bushels,' but go through the field 
and we do not find half a crop. This is the case in Cedar 
county, one of the best corn·producing counties in Iowa." 

This suggests a need of a better general understanding of 
the terms and figures used in reporting or discussing crop pros 
pects. Referring to corn, what do we mean when we say it 
is 70 to 80 per cent? What does 100 per cent signify, in actual 
bushels per acre? 

There is evidently a. wide range of difference in the popular 
,;,ignificance attached to these figures in crop estimates Mr. 
Patterson's note implies that, in his estimation, a field of corn 
good for sixty·five bushels should be rated 100 per cent, and 
what he terms "half a. crop" would measure out thirty·two to 
thirty•three bushels per acre. There are thousands of good 
business men and farmers who appear to use the same rule, 
making the maximum of production the normal or standard of 
estimates. 

We need a general agreement as to the value of the figures 
employed. What is 100 per cent? Should it represent the 
maximum or the minimum1 or the mean of production? The 
:figures, as genera.Uy used to-day, a.re on a sliding ~oale, rang• 
ing all the ,,·ay from the mean to the maximum, In Iowa the 
normal or a. Te rage yield of corn for the period of fifteen to 
twenty years has been thirty-two to thirty·three bµshels per 
acre. Why should not the figures 100 be made to represent the 
normal yield of the crop, as shown by the actual output of 
past yea.rs? But the larger number of crop reporters make 100 
to represent forty to forty•five bushels per a.ere. That would 
work all right if a.ll would use the same standard. 

The crop reporters of our state weather and crop service 
were asked, on September 1st, to report the condition of corn 
at that date, on the per cent sea.le, and to add below their 
estimate of the average yield in bushels per acre. The result 
showed that the reporters generally used a high standard of 
estimate, the average for the state being 86 per cent in condi• 
tion, and thirty.four bushels per acre as the prospective yield. 
So it appears that the reporters generally ma.de 100 per cent to 
represent a prospective yield of about forty bushels per acre. 
But there was a wide range in their ratings, as for example: 
one reporter in Adair county rated corn 50 per cent, prospect• 
ive yield thirty bushels; another, in same county, 75 per cent, 
and twenty.five bushels; another, 85 per cent, and twenty•nine 
bushels; another, in Warren county, 75 per cent, and thirty• 
five bushels; and still another, 80 per cent, and forty·five 
bushels. 

Here are sample reports from Cedar, Mr. Patterson's county, 
justly described as one of the best corn•producing counties 1n 
the state: 

CONDITION, 
No. 1 .. ·--···--··-··-···· 75 per cent. 
No. 2·--···--············ 80 per cent. 
No. 3 .. _. ····-·-·-······· 75 per cent. 
No 4 .........•.......... 60 per cent. 
No. 5 .•.••..••.•......... 95 per cent, 
No. 6 .. • ..... .•....•..... 90 per cent. 
No. 7-·--················lOOpercent. 

Average .. ........ _... 82 per cent. 

YIELD PER ACRE. 
30 bushels. 
40 bushels. 
30 bushels. 
40 bushels. 
40 bushels. 
40 bushels. 
40 bushels, 
----
37 bushels. 

These figureA illustrate the need of elementary instruction 
in the use of percentages in crop reports. The state and gov
ernment reporters do not differ widely in their estimates of 
prospective yield per acre, but in handling percentages, they 
are at "sixee and sevens," no two having the same standard. 

As to the final output of corn this season we are just now 
awaiting the verdi~t of the huskers. They will express it in 
measured bushels per acre, and not by percentage scales. The 
stand is almost perfect, whereas last year it was at least 25 
per cent below the average. There a.re many stalks that 
brought forth no ears, or only nubbins; but if for every hill 
planted there is an average yield of one good ear-or its equiv• 
a.lent of twe~ve ounces of corn and cob-this great corn state 
will this year show a full normal output, or a.bout thirty•three 
bushels per acre. JOHN R. SAGE, 

Dtreewr Iowa lVeather and Crop Service. 
Des Moines, Iowa. 

INSTINCT AS A WEATHER PROPHET. 

The Kissimee (Fla.) Gazette says that the Seminole Indians of 
Florida P!edict mild winters in ~,lorida for the next thirty 
years, which gives the citrus industry of that state a long lease 
of life. Of the Indian powers of weather forecasting it says: " His 
instruments are his five senses, which he works in the bureau 
of instinct. He can instinctively smell, hear, taste, see and 
feel a fat year or a cycle of fat years coming, with far more 
certainty than the Weather Bureau dares to say whether it will 
be hot or cold, wet or dry, during the next twenty.four hours" 

This facetious paragraph expresses the serious thought of a 
considerable, though somewhat diminishing, number of people 
who still adhere to the traditional notion that the instinct of 
the animal or savage is more trustworthy than the science of 
civilized man. In their estimation, .ecience is at a discount 
when pitted against the" bureau of instinct," wherein musk• 
rats, wild geese, ground hogs and savages are chiefs. The 
term "instinct" is suggestive of the supernatural. It is 
used to conjure with, and all sorts of fakirs in medicine 
and meteorology profess to be endowed with a large measure 
of that occult power. The seventh sons of seventh sons

1 
the 

.eo·c-alled divine healers, and the astrologers who conjure with 
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the planets in framing their long range weather forecasts, are 
1 as :full of ''instinct" as the leading gander of a wild goose 

.flock, or the chief " medicine man " of the Fla theads. 
Unquestionably, as much reliance may be placed upon the 

thirty-year forecast of the Seminole Indians of Florida, as 
upon the weather almanacs of the astrological school of long 
range prophets. And the Indians are to be commended for 
making their prediction for a given locality - the state of 
Florida-whereas, our astral weather prophets cover a wide 
range of latitude and longitude and time in their prophecies 
and claims of verification. As there is no basis in any known 
modern science for the forecasts of the Indians and the astrol
ogers, they must surely emanate from that occult and myste
rious thing that has been named "instinct." 

BREEDING IMPROVED CEREALS. 

The London Corn Circular is authority fpr the following: 
"It has been left to two young men in Lancashire, after 
eighteen years of hard, unremitting and unremunerative work 
to open up a vast field of new discoveries in the cultivation of 
cereals and grasses, which bids fair to revolutionize agriculture. 
In 1880, John and Robert Garton, the sons of a Lancashire 
corn merchant, began their experiments in the production of 
new varieties of cereals by means of cross-fertilization at 
Newton-le-Willows. Already they have succeeded in produc · 
ing varieties of wheat, the average weight of grains of which 
is 60 per cent heavier than the average weight of grains of 
wheat in ordinary cultivation With oats they have been even 
more successful. I saw (says a correspondent) a field of black 
oats growing at Newton, which was just ready to be harvested, 
and the grains were just as much finer than the best Poland 
White oats as these latter are larger and finer than ordinary 
Tartarians. Already they have varieties of wheat and oats 
which promise to yield 30 to 40 per cent more per acre than 
ordinary varieties, and so increase the national production 
by that a.mount. Nothing has been left to chance. The whole 
world has been ransacked for specimens of different kinds of 
cereals, every one of which has been carefully grown and its 
peculiarities noted through several season s. Nearly 350 
varieties of wheat have been collected. Here is an illustration 
of the value of some of these. The ordinary British oat has a 
thick and tough hull. When oats have to be prepared for 
human food this hull has to be removed by a process which 
impairs both its flavor and its value as a food stuff. But the 
common wild oat in China, which is very hardy a11d prolific, 
growing in any soil and producing a large quantity of grains, 
has this peculiarity, it has oo husk or hull. By crossin~ several 
varieties of British oats with the Chinese variety, an oat has 
been produced which has no hull at all, and it can be used at 
once for preparation as human food. It has a beautiful bright 
yellow grain, which looks very much like an elongated corn of 
the finest white wheat. 

VESUVIUS IN A STATE OF ERUPTION. 

The recent violent eruption of Vesuvius has attracted the 
attention of scientific men in Europe, and excited apprehension 
of disaster within a considerable region surrounding the 
mountain. The fierceness of its outbreaks, and the volume of 
lava fl.owing from its craters, threaten the destruction of the 
observatory erected on the side of the mountain to aid scien
tists in their study of the subterranean forces that are in oper
ation beneath the masses of rocks upon which the structure is 
perched. It is liable to be swallowed up by 01 sudden sub
sidence of its base, or it may be consumed by the fiery torrents 

. . 

of lava flowing from some of the numerous craters that have 
been opened since the present outbreak began . 

In a recent interview, reported in a. Chicago paper, Prof. 
George W. Hough, director of the Northwestern University 
observatory, said: 

The observatory on the side of Vesuvius has been of benefit 
in predicting some time in advance that an eruption was 
about to take place. Its seismograph has recorded all 
beismio disturbances, showing the direction in which they are 
moving, whether horizontal or vertical. In foretelling erup
tions this station has been of great importance, as many lives 
and much portable property have been saved. 

The scientists at the station have made a specialty of the 
study of subterranean conditions. Still, little is known of 
the interior of the earth. No one bas been able to discover 
the cause of earthquakes or eruptions. With present instru
ments eruptions can be foretold a short time in advance, but 
nothing as to their probable extent can be determined. In the 
last 100 years scarcely anythiog new has been learned of the 
substrata of the earth. 

Astronomically, the earth ought to be nearly as rigid as 
cast iron to account for its movements, the variations of lati
tude and the tides. Volcanoes are now thought to be local 
pockets of molten matter. Through some undiscovered cause 
these masses of liquid fire break forth at unex pected times. 
They exhibit no regularity, method or system in the intervals 
or manner of their appearance. 

Perhaps the most Rtartling instance of volcanic eruption 
was that in the island of K rakatoa, in the Straits of Sunda, 
between Java and Sumatra, in 1883. This upheaval shook the 
earth for hundreds of miles. In the huge tidal wave which it 
raised, 30,000 people were drowned. The atmospheric dis
turbance which it created extended around the ""'tire globe. 
Ashes were thrown to an unknown height in the air, .... ~ were 
sustained there around the earth for a year. The sun look.,~ 
red through an atmosphere of ashes. 

In the present eruption Vesuvius is not likely to be especi
ally destructive. A repetition of such activity as destroyed 
Pompeii and Herculaneum can hardly occur. The reason for 
this is that it has been active for a number of years past and 
has had an outlet for its gases. 

The first recorded eruption of Vesuvius was in the year 79, 
when it overwhelmed and buried Herculaneum, Pompeii and 
Stabiae. On that occasion, the ·records state, the ashes, or dust 
of the explosion, were carried to RoDJ.e, and also across the 
Mediterranean to points in Africa. The most notable eruptions 
since that period occurred in 1036, 1779, 1822, 1839, 1855 and 
1872. 

SEPTEMBER WEATHER RECORD. 

The mean temperature of September for the state at large 
• was 65.3°, which is slightly above the normal for the month. 

The mean of the northern section was 63.4°; central section, 
65° ; southern section, 67. 6°. Clarinda reported the highest 
monthly mean, 72.6°. The highest temperature reported was 
99° at Galva, on the 1st, and the lowest was 29° at Britt, 
Estherville, Sibley and Spencer, on the 30th. 

The average precipitation for the state was 2 69 inches, 
slightly below the September normal. By sections the aver
ages were as follows: Northern section, 1. 38 inches; central 
section, 2.67 inches; sour.hero section, 4.02 inches. The maxi
mum amo unt reported was 8.45 inches at Fort Madison; least 
amount, .41 of an inch at Estherville. 

There were 16 clear days, 5 cloudy, and 9 partly cloudy. 

SUMMA.BY OF WEA.THEB CONDITIONS. 

Barometer.-Mean pressure for the month, 29 98 inches; high
est observed, 30.60,at Cresco, on the 10th; lowest observed, 29.62, 

I 
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at Des Moines and Cresco, on the 4th and 29th; range for the 
state, . 98 inch. 

Temperature.-hfontbly mean, as deduced from 104 reports, 
was 65 3°; highest monthly mean, 72.6°, a.t Clarinda; lowest 
monthly mean, 59.6°, at Estherville; the highest temperature 
reported was 99°, at Galva, on the 1st; the lowest temperature 

reported was 29°, at Britt, Estherville, Sibley and Spencer, on 
the 30th; the average daily maximum was 78.2°; the average 
daily minimum was 53.0°; the average monthly maximum was 
93. 7°; the average monthly minimum was 40 1°; the greatest 
monthly range was 68°, at Estherville; average monthly range, 
53. 6°. 

Prectpit.ati<m..-A verage for the state, as determined from 
the reports of 110 observers, 2.69 inches; the largest amount 
reported was 8.45 inches, at Ft. Madison; the least amount 
was .41, at Estherville; the greatest daily amount reported was 
28.9 inches, at Keokuk, on the 4th and 5th; average number of 
days on which .01 of an inch or more of• precipitation was 
reported, 7. 

Wtnd.-Prevailing direction, south; highest velocity re
ported, 50 miles per hour from the south, on the 29th, at Sioux 
City. 

Weather.-There was an average of 16 clear days, 9 partly 
cloudy days and 5 cloudy days. 

AT~IOSPHERIO PRESSURE. 

... 
Cl) 

!!XTR!!fdES. ., • 
Cl) 

• 

a ,.; ..: STATIONS. 0 Cl) Cl) ... . ., ..,~ ... ,a .,-a:> -o "'C1l a ~~8 .0 CJ 
Cl :, C1lgo 

4) Q::, 0 Cl) d't:1 ..a'tl ... I!: '0 ... 5C1l a1 
., ., - Cl) C1l d 0 C1l "' ~ ~ ... III i...o A ~ .. ,o A - -- ---n~ . tin port •...•.•.................•••..•..•• 29.97 30.6!? 10 29.66 22 ues Moines .................................. 29 .11IJ 30 .fi7 10 !?9.62 4 Olarlnda ............... ..... ........ 

29.99 30.53 10 !?961S { Cresco ................................ : : : : : : : ........ 80.60 10 29.62 29 Dubuque .............••......••........... :.'9. 99 30.58 10 29.6f 4 Omaha, Neb ............................... 
I • • • • • • .. . .. . .. • ••• ♦ •• . ... Keokuk ..................................... 29.98 30.51 10 !!9.M 22 Sioux Oity ................................ 29.09 ao.61 10 29.63 2Q -Average ............................... 29.98 30.60 to 29.62 29 

WIND MOVEMENT. 

.... 
• 0 . 

0B8ER YEHS' NOTES. 

ATLANTIC-J. W. Love. Thin ice formed on the morning o 
the 30th. 

ALTA-David E. Hrtdden. On the 2d a low, fiat, but bright 
aurora was observed. A very dry month. 

BoNAP.ARTK-IJon. IJ. R. 1Tale. Another wet month: 7.30 
inches rainfall following August with 10.55, and 35.12 the laat 
five months, and 48.24 since January 1st, is evidence sufficient 
that the soil is full of water. Fall seeding not nearly done. 

CENTERvn,r,e:-Georae Goorllander. Very warm and dry dur
ing the entire month. 

CLINTON-Lulic Rr,berts. A fine month for the maturing of 
crops. Latter part of the month warm. 

E8TBB:RVILJ,E-1lf. L. Archer. Killing frost on the 30th; thin 
ice formed on standing water. 

FOREST CITY-J. A. PetertJ. Corn all out of the way of frost. 
A splendid fall for all kinds of work. Pastures afford plenty 
of feed for cattle. Great deal of fall plowing done. Hog 
cholera quite bad. 

GRAND MEAoo,v-F. L. Will lams. Ice formed on low ground 
on morning of 12th; no damage on high ground. Extremely 
warm and dry. 

LA..RRABEE-H. B. Strever. Another warm September. 
Vegetation on low ground killed by frost on 30th. Corn ripe. 

OsxuoosA-Joseplt Doud. The month of September was 
noted for high and lo,v temperature, which was favorable for 
maturing the corn . 

Ov10-H. 0. ilflller. The most tender vegetation is green 
yet. The corn crop in this county is the largest ever known. 

S1D~EY-G. l". Stcearb,gen. A severe thunder and hailstorm 
the 5th, "'hich damaged all kinds of fruit; stripped apple trees 
and grape vines of about all their fruit. A strip from four to 
six miles wide crosses the county from west to east. Hail as 
large as hens' eggs and smooth . 

LA TE REPORTS. 

F.AYETTK-.August. ?tfean temperature, 68.8°; mean maxi
mum. temperature, 80. 7°; mean minimum, 56.8°; highest, 93°, on 
30th; lo·west, 44°, on 9th. Total rain, 2.81; clear days, 17; 
partly cloudy, 7; cloudy, 7; rain fell on 8 days; prevalling 
winds, SE NW . I 8 c,:. STATIONS. ... :,~ Cl) ai 

88 .0 Cl) 

9:::: -->< al :,8 cd I> z :a --Davenport ............................................. • 4,S()f 2e Des l\lolnes ........................................... 4,721 3.'> Dubuque ..........•...... ... .......................... 
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G.AL\'A-July. Mean temperature, 74 3°; mean maximum, 
88.1°; mean minimum, 60.5°; highest, 99°, on 19th; lowest, 52°, 
on 9th. Total rainfall, 1. 15; greatest amount, . 62, on 2d; pre
vailing wind, south west; rain fell on 3 days. 

j ,:J17 es BE 22 Keokuk ............................................... 4,781 24 SE 13 La. Orosse, Wis. . .. . . . .. . . . . . . .. . . . .. . . . . . . . . . . . .... 4,299 36 SE 29 Omi~ba, Neb .......................................... . . . . . -., . . .. . .. ... . . ... Stoux Olty . . . . . . . . . . . . . . . . . . ............ . ........ 7.86, 50 s • 29 

CORRECTION FOR AUGUST. 

Highest barometer at Cresco should be 30.19 on the 13th. 
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DATB. 

STATIONS, 
) 2 3 4 5 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 23 24 26 26 27 28 29 30 

-------- ------ - --- -·-------------------
Adair .. . ...... •............ . ..... 50 . . . . . . . . .... ... . .. . . . 217 .10 . ... ........... . ... . ...... T .............. . .... . .. . ....... . .. . 
Afton .................. .... . .... 10 T .43 .... .. ......... M T 1 .70 ..... 14 .. . .... 03 .......... . ... T ....... . .. . .. .. .. . .... . .... 5~ 
Algona ..............• • . . . . • 04 . . . . 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 . .. . 
Alta cBa.dden).... . . . . . . . . . .-13 .09 . • . . . . . . . . . . . . • . . . . . .39 .12 . . . . . .. . .. . . .. . . . . . .. . . . . .. . . .. .. . .. . . . . . . . . . . . . . .. . . . . . . .. . . 
Alta(near) ................ . . 29 .33 ................ .. ... 46 .03 ... ... .... .... .. .. ... . . . . . ... . ... . ... .. . . . .. . . .. ... ..... . 
Albia.................. ... .. . .... .85 .65 .. . ...... . ..... 14 . ... 1.15 .. . .. . .... . ... . ... .. .. .•... . . T .10 ... . .. . .. . ... . ... .. .. . 18 .. 

• Amana.. .. .... . ... ... . . . ... .'l/i 1 85 .29 ... . ... T . .06 .18 ... ... .. . .... .. . . . . . . . .06 1.22 . . .. . .. . .. ... .. . .. . . . .21 
A mes . . . . . . . . . . . . . . . . . . . . . . . . . 25 1. 08 23 . . . . . . . . . . . 20 . . . . . . 64 . 52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .15 . .. . 
Ames (near). ... ... ... . . . .. .03 1.50 .02 .01 .. . . . 15 .. .02 . . 1.17 .. . .. .. . . . . .. . . . . ........ T ... .. . ... . ... .. .. .. . .. . . . . 
Atlantic... . ........... ... .. .. .05 .......... 24 .14 .... 2.02 .............. . ................... .. ........ ...... . 27 .. .. 
Audubon.............. . . . . . . . .52 . . .23 . . . . .. 1.39 .. . . . . . .. .. . . . . . .. .. . . .. . .. .. .. . .. .. . . . .. . . . .. . . . . . . .12 .. . . 
Belkn\p.............. ... .. . . . . l 80 1 20 .•. .. .. l 00 . ... . .. . .. .. . .......... . 1.00 .. .. . .. .. .... . ......... . 
Bonaparte . .. .. . .... .. .. . . .. 2 20 .97 l .60 . .. .. . ... .. .51 .41 . . .. .. . .. . . .. . . . ... ... .50 .95. .. .16 .. . .... .... .. . .. 
Britt... . . . . . . .. . . . .. . . .. . . 14 .80 .0 ! • . • .. • .. • .. • • . .13 . 70 . . . .. .. . .. . . .. . . . . . . . . . .. . . . .. . . .. .. .. . . .. . . . .OY . . .. 
Oarroll . . . . . . . . . . . . . .. . . . . . . 52 2 .14 .18 .. . . .. . . . 35 .. . . .. l . 05 . 22 .. . . . .. .. . . .. .. . . . . . . .. .. . . . . . . . . . . . . . 31 .. . 
Oedar Falls.. .. . . . . . .. . .. 85 . 80 . .. . . T . . .. T . 60 . .. . . .. .. .. .. . . . . . • . . . . . . .14 .. . . . . .. . . .. . . .. . . . 38 . .. 
Oedar Rapids. ... .... .03 T l.05 .85 T . ... .02 01 . . .. . .08 .10 . .... .. . ... .. . 52 80 .. . ... . ... . . . . .. . . 12 
Oeotervllle.. . .. .. . . . . ... ... .... .10 .b2 l.00 ... ... . .09 .. .60 32 .. .. . . . . ... .. . . ... . . . ... T . 10 .02 . . .15 ... .. . . .. T 
Obariton .... .. .. .. .... .. . .. 03 1.14 .15 . ... .. . .. .15 .011.31 .65 . . ... .06 .... ... . .. .22 .. . .. . .. . .. . .. . ... .51 
Oharl t<S Olty . ......... . . . .10 .17 03 . . . . . . .. . . T . 50 T .. . . . . . . .. . . . . . . .. . .13 . . . .. . . . . . . . . .. . . . . 
Ola.rlnda... ........ .... . ... . .. .08 .03 ~.40 ... . . . .20 .56 1.04 l.27 T ... . .. . . .. . . .. . . . . . ... .. . . .. . . .. . .. . . .16 .. . 
Clinton................ .... . .. l.09 .. . .13 . ... . . .. .. .. .. .. 35 .10 . . .. .. . ... .. .. .. . ... 1.13 .... .. . .. . . .. ... .. 
Olear L11.ke ...... . ... ........ 10 .73 .. . .. .. . ... . ... 11 .69 .10 . .. . .. . . .. . .. . .. T .. . ... ... . .. . .... .. .12 
Oollege Springs....... . . . . . .08 .01 2.00 . . . . . . .02 .28 . ... 2 80 .06 . • . . . . . • . . . .. .. . . . . .. . . . . . .. . . .. . . . .. . .. .07 .... 
Oouncil Bluffs......... ... ... 57 .52 ... .. . .71 .89 l. 62 .. . . . ... .. .• . ... .. . . . .. .. .. .. . . .. .. .. ... . .. .. 
Oresco ........... . ............ 09 .13 .. . . ... ... .. ... .09 14 .. . ... .. . . ... .. . .. . 45 .. . ... .. . . . ... .. .18 .. 
Daven port.. .. . . .. . . . . . .. . . . .. . . . 12 . 68 AO . . . . . . T . .. . 39 . 01 . 13 .. . . T .. . . . . . . .. . . 1. 61 T .. . .. .. . . . . . . 
Decorah....... .. ... . .10 ... 12 .. .28 . ... T .. .. ..... . .. ..... 11 ........ 76 . ... . . . . . ... . .... 86 . .. .. 
Dela.ware ............ . ....... .. l. 73 .18 ... ... ... 04 .. .. •.. 18 .. . .. . . .•.. . . .. . . . . . . 1.18 . . . . .. .. . . .. ... 16 . 
Des M1.1lnes. . .. .. . ... ... . .. .01. .01 .24 T ... . T .01 .02 .95 .2"/ T . . . . . ... .. .. . . •. . 21 . . . . .. . .. . . .16 
Dows . ..... . ........ .. .. 75 At. 02 .. . ... 01 ... T .. 1.18 .15 ...... .. .. . ......... T .01 T ..... .. . . . . 11 .. 
Duouque .. .. . .. . . . . .. .06 . T . . . .89 .14 . .. .11 . . . . .. .51 .01 .. . . . . . . .. . . . . . . . .. . .... J.31 .03 T .. . . . . . . . . . . . T .01 
Eldon.................. . ... . . . T .19 1.211.85 . . .. . . 03 . . 30 .52 .. .. . .. .. . ... .. .52 .92 . . T .. . . .. . .. T 
Eldora..... . . . .. . . . . . . . . . . . .. 1 ·00 . . .01 . . . . . . 50 .. .01 .60 1.10 T . .. . . . . . . . . .. . . . . .. .25 . . . . . . . . . . . . . . . .. . . .. . . .50 
Elkader. ... .. .... . .. . .. .17 .5u .15 ... . .. .. . ... .. . .o.; 10 . .. . . .. . ... .• . .. . . 1.03 . . .. . ... . . . . .. .. .. .50 .. 
.l!:stht-rvllle . . . . . . . . . .. .. . . . T T T .. . .. T .. . . . . . . . . .05 .86 T .. . . . .. . . . . . . . .. . T .. .. . . . . .. . . . . . T .. . 
Fairfield . .. .. ... ....... ......... 16 .6'? .88 .. . . . . .. . 03 .... 34 .30 .. . 05 .. . .. . .. . . ...... 131.10 .. T . .. . .. . .. . .. . . T 
Fayette . . .. . . . . . . . . .. . . . . . . .12 53 . 13 . . . . . . . . . . .. .. .. . . 17 .06 .. . . . .. .. . . . . .. .47 . . .. . . .. . . . . . . . . . 38 . . 
Forest Oity .. .. .. . .. . .. .. . . .03 .03 . . .. . . . . . .. . . . . . . . .. .52 . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . . . .. . .. .. . .10 . . .. 
Fredericksburg....... . .. . . . . .15 .19 . .. . . . . . . . . . . . . . . . . .85 . . 09 . . . . .. . . . . . . . . . . .26 .. .. . . . . . . . . .. .53 
Ft. Madison........... .. . . .. 1.80 2.'l/i .30 .. . .. . .... T .. . .50 .09 . .. .... T 1.75 .. . .. .. . T t.60 . . .14 .. ... .... .. . . .. . .. . 
Galva.......... . . ... . . ... .80 ... . ... .. .. . .. .. . . . t.18 T ... . . . .. . .... . ... . . .. .. . . . . . . . . . .. . . . .. . . . 
GlenwJod.. .... ... ... . .. . . . .81 ... .. .. .. .10 .64 ... l.2i T .. . ... . .. ... .. .. ... .. . ... .. . .. . .. T . . . . 
Grand Meadow........ .. . . . . .15 .06 .10 .. . . . . . . . . . .. . . .18 10 . . . . . .. .. . .. . . . . . 1.05 . . . . . . .. . . .. . .. . .35 
Greene.. .. . .. . . . . . . . .. . .. 15 .25 .. . . . . . .. .85 .11 . .. . . . .. .. .. . . .. .15 . .. .. .. . . . .. .. . .05 
Greenfield............ . ... .. .05 .02 .10 . . . .... 06 18 .02 1.75 .09 .10 . . . .. . . .. . . .. .. . .. .07 .. .. . .. .. . . . . ... .. . 01 .. 
Grinnell . . . . . . . . . . . . . . .. .. .. .. 1.24 .86 T . . .05 T T . . . .. . . . . . . . . . .03 .30 . . .. . . .. . . . . . . .. . .07 ... . 
Grundy Oenter.... .. . T . .. .01 1.43 .28 . . . .20 .02 93 . . .. . . . . . . . . . . . .. . . . . . .20 .. . . .. . . . . .. .. . . .24 . . 
Guthrie Oenter........ .. . ... T .. .. . 40 T . ... .21 .20 T 1.20 .ta . .. .. .... .... . . .. .. . .. .. .... .. .... .. .. 25 
Hawkeye.... . ..... .. ... . . . .20 .80 .35 . . . . . . . . T .40 .. . . . . . . .. .. . . . . .. . .. .80 . . . . . . . . . . . . . .58 
Bopeville .................... 13 .02 1.73 .. . ... .. T .28 .23 L 63 .18 .01 .. . . . .. .. . .. .. .05 .oa .... .. .. .. . .. . 89 . .. . 
Humboldt............ . . . . .. .. .58 .48 01 .. .. . . .311 16 03 . . . . . . . . . . . . . . .. . . . .. .. . .. . . . .. . . .. .20 .. .. 
Independence.. . . . . . .. . .. . . . . T l. 72 . 30 . . . . . . 01 . . . . Qj T . 01 . . . . . . . . . . . .. . . . 05 . .. .. .. . . . . . . . . 
Indianola.............. . .. . ... . 01 ... . .56 T .. T 02 .021.01 .11 .04 .. . .... .. . . • • .. . . . . .... 15 . .. .. . . . .. . .. . . 07 .. 
lowaOity .. ...................... 76 .35 ...... . . T .. . . 18 .14 .. ... T . . ......... 1.02 .. . .. . .. . .. . .. .09 
Iowa Fa.Us. . ........... . .. . . .. .841.05 07 . . .. . . T T .05 .60 .04 . .. . .. .. . .. . . . .03 . . .. . . . .... .11 
Keokuk................ . . .. .. .. 1 28 1 611.98 .. .. .. T .. .14 .28 .23 .... .. . .. .. . .. . .. .50 I.JO .53 .« .. .. . .. T 
Keosauqua............ .... . .. 1.41 2 40 1.00 .. . . .. .12 .31 . .. .. . .. . . .. . .. . . .. . . .6.5 .91 . ... 09 .02 . .. . .19 .09 
Lamoni............... . .. . . . . . . .01 .691.93 01 .. T .30 .24 1.45 26 . . .. .. . . . . . . . . . . .. . .. T .16 . . .. • . . .. .. .. . . . . . . . . . .57 
Lansing ... . ............ 08 . ... .. T .17 T . ... T . . . .. .. . . 17 18 .. ... . . . . .. .. ... .. . l 70 . .. .. . . . . ...... . ....... 3.l 
Larch wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Larrabee . . . . . . . . . . . . . . . . . . . . . .46 . -• . . . • • • • • • • • · · · · · · 50 · · · · · · · · · · · · · · · · · · · · · · • · • • · · · · · · · · · · · 1 · · · · · · · · •.r • • · 
Le Ola.ire .............. ... . . ... .... . ... .75 .20 ... . .. .. . .. . ... .M .06 .. . ... . .. . .. .. ...... 1.12 .. . .. .. . ... .. . .... . .... . 
te Mars. . . . . . . . .. . . . . .. . .. .10 . . . . . . . . . . . . .. .. .. . . .50 .10 . . . . . . . .. . . . • . .. . . . .. . . . . . . . . . . . .. . . . ..•. . .. . .... '· .. , ........... .. 
Lenox ... .. .... ..... .. . .... 9tl .14 .81 .04 ... . .01 .57 .07 1.98 .f6 .06 ... . . . . ... ... . ... .. . . 01 . ... .... ... . .... . ... . ... .. .16 
Linn Grove.. ... .. . ... T ... . . 18 1.51 .31 T . .. .01 01 .... .. .02 .oa ... .... .. . . .. .... .. . . . 25 l 03 . . . . ... .. . .. . .... .... .. . .. . 
Logan. . . . . . . . . . . .. . . . . . . . . . .. . . . .09 .. .. .22 . . .89 .06 .46 . . . .. .. . . . . . . . . . .. . . .. . .. . . . .. . . . .. . . . . . . .. . . . . . . . .... .. 
Maquoketa . . . . .... . . . . .. . . . . 1 07 .26 . . . . . . . .03 . . . .10 .44 . . . .. .. . .. .. . . . . . . . . .. 1.19 . . . .. . . . . . . . . . . . .. T 
Marshalltown..... . .. ... .. .051 05 .36 T . . . . . .27 .. T .19 .93 . .. . ... . . . . . ... . .. . C6 . l!! ... .. . . .. . .. ... . ... 38 
Mti.SOn Oity . . . .. . .. . . . . . . . . 1. 10 .. . . . .. . . . .. .65 . . . .. . . . . . . . . . .. . . . . . . . . . . • .. . . .. . . .. .15 • 
Mlllman .... ... .... .... .... ... . .05 oa .21 ... . .. .... T .05 .01 1.17 .16 .. . . ... .. . ... . .. . . .. .10 . .. . . . . . . .. .. .12 
Mooa.r.. . . . .... ........ ... .. .. .. .40 2 ao 2.06 .. .. .09 .20 .25 •.. ... ... . .. . . .. . .60 .70 .ao ... . . 24 . .. . . . . .. .. T 
Mt. Ayr................ .. . . 74 ... 2 O· .. T 52 2d 1.5S .08 .01 .. .. . . . . .. .. . .... .. . ...... T .. ... . . .. . . 14 
Mt Pleasant . ................... 2.00 .80 ... ... . ... .03 . .. . .44 .03 .. . . . . . . ... ... . . 1 62 . . T .. ... ... . ... .. . . .. 
Neola ........................... . T T ..... T .to .4.0 .20 .80 ...... . .. .... . .... .. ........ . . . .. . ... .. . T . .. . 
Newton... . .. .. ...... .. . .. .13 . .... 74 T .. .. .01 ... 07 .52 .76 .03 . ... ... .. . .. . . ... .36 T .OJ .• . .. .. . . . ..... . . 16 
Northwood........ . . . . . . . . .52 . . . . .. . .. . . . . . . . . . .. .29 . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .. . . . . .. . . .. . .07 
Odebolt............ .... . .. . .... .40 .87 .16 . . . . .. T . . .60 . .. .. . . . . . . .. .. .. . .. .... . . .. . . ... . . . . .06 .... 
Ogden.. .. .. ........ . ... .. .. .511.00 ,g6 .02 .. . .21 .. T 96 .21 02 . . . .. .... .. . .. .. .. T .. .. .. . .. . ... . .. . .. .02 
0 Un . .. . . . . . . . . . . . . .. . . . . . l 56 . 3a T . . . . . . . T . . . . . . . . . 23 . .. .. . . . . . . . . . . . . .. . . . . 1. 06 . . . . . . . . . . . . .. . . . . . .. .17 
Osage .. .. . .. . . . . . .. . . . . T . . . . . 15 .19 . . . . . . . .. .. . .. . 68 . . . . . . . . . .. . .. .. . . . . . . . .. . 04 . . . .. . . . . .. . . . . .. . 24 . . .. 
Osceola.... . ........... .. . . ... .03 . . 68 T . .. . T .21 .061.62 .. . T .. ... T .. .. . .. . .. .14 ... . . .... . ... . .. . .85 ... . 
Oskaloosa.. . ................ 12 .15 .10 ... .. ... ... . . . . .. 251.25 .. . .. •. . . .. . .. . . . . . Oi 10 .. . . . .. . ....... . .. . . 20 . .. . 
Ottumwa.......... . .... .20 . . . .50 .. . . . . . . . . . . .. .48 .80 . . . . . .. . . .. . .40 .60 . . . . .. .. . . .. . . . . . . . . . . . . .. . . 
Ovid.... ... . .... ....... ... . ... T .67 .93 . . .... .... .. .. 15 .Of 1.73 .14 . ... . .. ... . ... . ... ... . .. .03 .28 .22 ... .. . . . . .. . .. .26 .. .. 
Pella................... . .. . . . . .10 .50 . . . . . . . . . . . . . .. .38 .66 . . . . . .. .. . .. . . . . . . • .. . . . . . • .. .13 . . . . . . . . . . . . .. . . . . . . . . .28 
Plover.. . . . . . . . .. . . .. . . . . .. . . .. .38 . . . . . . . . . . .. . . . . . . . . . .. .30 .89 . .. .. . .. . .. . .. .. .. . .. . . . . . . . . .. .. . . . . . . .. .. . . .. .04 . . . . 
Primghar.......... . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. .. .. .55 . . . .. . . . .. . . . . .. . .. . . . . . . .. . . . . . . . ..... . . .. ... . 
Red Oak . .... .. ... . ... .. . . ... .47 .45 ... .. . T 65 T l.67 .30 .. . .. . ... .. .... • ... . .. . ... . .. . . .. . .••. . ... ... . •. .29 .. . . 
Ridgeway .. . .. . ................ 11 .17 .01 ... ... .01 .... . ... .. .10 .11 .05 . ... . . .. . . .. .... •. . 58 . .. . . .. .. . . .. . ...... .. 87 ... . 
Rockwell Oity....... . . .. . . .. .21 .58 .06 . .. . .. .. . .05 . . . . . . . .68 .31 .06 .. .. . .. . . . . . . . .. . . . . . .. . . . . .. .. . . . . . . .. . . . . . . . .21 .. 
Bae Olty............... . . . . . . . .50 .25 .15 . .. .. .. . . .. T .• .. .. 50 35 . . .. . . . . . . . . . .. . .. . . . . . . . .. . . .. . .. . . . . . . . . . . ... . . . . .25 . .. 
Sibley . . . . . .. .. . . . . . . . . . . . . .. . . .20 . . . .. . . . . . .. .. . . . .14 .82 .01 .. . .. . . . . . . .. . .. . . .. . . .. . . .. . . . . . .. .. . . . . . . . . . . .. . ... .. . 
Sidney . . . . . . .. .. . .. . . .. .. . . . . .. . . . . 05 1. 10 . 80 . . .. . . . . . 45 . 80 . 79 1. 05 . 11 . . .. .. . .. . . . . . .. . . . . . .. T . .. . . .. . . . . . .. . . . . . . . . . . .. 25 ... . 
Sigourney............. . . . . . . . T T .18 .44 .. . . . . . . . .02 . . . .20 . 70 .. .. . . .. .03 .. . . . . .. . .. .16 .89 .. T .. .. . . . . .. . . .21 

·s1oux Olty....... ... . . . . . . . .. . . .22 .. .. T . . . . . . . . T . .. .52 .21 T . . . .. . . .. . . . . . . .. . . . . .. . . . . . . . . . . .. . . .. . . . . . . .. . .. T .. . 
St. Charles ..................... 03 .. .50 T ... . ... T .03 .03 t.22 .05 ...... . ... T . .. . . ... ... . ... .. . . .. . . ... .. . . ... . .. . . .. 03 
Spencer . . . . . . . . . . . . . . . .. . . . . . . .03 .84 .02 . . . . . . . . . . . . . . . . . . .22 .83 T .. . . . . . . . . .. . . . .. .. . . . . . . . . . . . . .. . . . .. . . . . . T . . . . . . 
Spirit Lake.. . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .20 .ao . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Stuart. . . .. ....•.. ... .... .... . .... 03 ... . .. : ... . ... . ... . . . 2.00 .. . .... . ... ... . ... . .. . . ... .. . . . . . .. . .. . . . . .. . .. . .. . .. . 
Tara . . ............... . ...... . .. 501.00 . .. . . . ... .. . . ... . . .. . ... .. .'10 .•. .... . .. .. .. . . .. .... .• . ... . . . . .. . . . . .. .. . . .. . .. 25 . . . . 
Toledo ............ ..... . ......... 2.73 .27 ....... . .... 22 . . .. .. 75 ... . .......... .. .. ...... 20 .. . .. .. ..... .. ... . .. .... . . 47 
Thurman.............. . . . . . ... T .80 . . .. .. . . . .. .20 1.05 .07 1 88 .10 . . .. .. . . . . . . .. .. .. . .. .. . . . . . . . . . . . . . . . . . • . .. .. . . • . . . . . .35 .. .. 
Villisca................ .. . . .. . . .25 T .30 . . . . .. .. . . . . . . .25 .65 1.151.45 .10 . .. . . . . . . . .. _. .. . . . . .. . .. .. . . . . . . .. .. .. . . . . . . . . .. . . . .. . 
Vinton . . . . . . . . . . . . . . . . . . . . . . . . . . • l 38 . . . . . . . . . . . . . . . . .20 . . . . . . . .26 T .. .. . . . . . . . . . . . . . . . .39 . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 .. . 
Washington..... .. .... .. . .. . . . . .. .15 .38 . . . . . . . . .. . .. . . . . . . . . . .. .as . . . .23 . .. . ........ . .. . ... .. . . . 1.80 .. . . .02 . . . . . . . . . .... . ........ . 
Wash ta . . . . . . . . . . . • . . . . . . . . . . . . 85 . 05 . .. . . . • • . . . • . . . . . . . . . . . 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T .. . 
Waterloo ...................... T .95 30 ..... .. .. . . 05 . ... T T .42 .05 ........... . ... · · - ..... .. . 09 ........ . . . .. ... . ..... . .... 21 
Waverly............... .02 . . .. .11 .18 .05 .06 . . . . . . . . .. .02 .44 .15 .. . . .. .. .. . . .. . . .. . . .. .. . . . . .'l/i . . . . .. .. . .. . . . . . . . . .. .. .. . . .46 
Webster Olty... ... . . . . . . . . . . . . .46 1.00 T . . . . .. .. .. . . T . . T .25 . 75 T . . . . . . .. . . . . .. . . .. . . .. . . . . . . T .. . . . . . . . . . . .. . .. . . . . . .20 .. . 
West Bend ................. . . . . 15 .45 T ....... .. ............. . 43 T ..... ...... . ... . ......... . ..... T . ..... . .... . .... ... ..... 10 
West Branch...... . . . . . . . . . . .. . 58 . . . 46 . . . .. . . . . . . . . . T . . . T .10 . . . .. . . T . . . . .. .. . . .. . . . . . 98 .. .. . . . . . .. . . . . .. . . .. . .. T 
Whitten. . ..... . . . . . . . . . . . . . . . . . . . . .88 .85 . . . . . . . . . . . .18 . . . . T T . '1'1 .00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T .... 
Wilton Junction... . . . . . . . . . . . . . 77 _ 42 . . . . .. .. . . .. . . . . . . .. .. .45 . . • . . . . . . . .. . . . . . .. . . . . . . . . 1. 08 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 
Winterset ................ ..... 13 ... 30 .20 .. . .. .. ... . 11 . .. . . 271.31 .04 . . . . . . .. ... .. .. . .. . . .. . . . 09 . ...... . ...... · · ·- ...... ... .. . 
Wapello...... . ......... . . . . . . .08 . 15 . . . .. . . . . . . . . . .. . . . . . .39 . . . . . . . . . . .. . .. .. . . .. . . .. .. .. . 1. 08 . . . . . . . . . 06 .. . ........ . .... . . .. 
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10 MONTHLY REVIEW OF THE 

MAXIMUM AND MINIMUM DAILY TEMPERATURE FOR SEPTEMBER, 1898. 

ST.A.TIO.NS, 
1 2 

---·------ -- -
Albt Max .· ··· a· · · ·· · Min ... . 
Afto Max .... . n ... ... · Min .... . 
Alt MI\X ... . 

a .. · · · · · · · Min ... . 
A Max .. . . mana ...... Min ... . 

A J Max .... . 
mes ..... --· 1 Min .. .. 

Atlantic .... j :r:::::. 
Audubon ... Max.··· Min ..... 
Belknap ... . J Max···· 1 Min ..... 
Bonaparte . 1 Max····· 1 Min ... .. 
B itt J Ma.x ... . . 

r ........ 1 Min .. .. 

0 11 Max .... . arro .... .. Min .... . 
Cedar Rap. . Max· · · · · Min .... 
Oeda.r F alls Max .. · .. 

Min .... 
Oentervllle. J Max.··· 1 Min ... 

Charlton .... j :r::::: 
tlharles C'y Max.···· Mln . ... 
Clarinda ... J Max · · · · 1 Mi n .... 
Olea.r Lake. J Max· ··· 

l Min .... 
Clint.on ..... { :r::::: 
College 8p'sj Max .. .. Min ... . 
Oo . Bl ulfs .. Max .. .. Min .. .. 
Cresco ...... { :r::::: 
Davenport. J Max .. .. 

1 Mln .... . 
Decorah ..... { :r:::::: 
Des Moines. l Max· · .. Min .. .. 
0 0-s Max ... . 

" · · · · · · · Min .... . 
Dubuque. .. Max .. ··· Min ... . 
Eldon Max ... . 

.••• ·' M lo ... . 
Elka.de Max· · · · r "" Min ..... 
Estbervllle Max ···· Min .... 
Fairfield ... J Max· · · · 1 Min .... 
Fayette . . . j Max· · · · · Min . .. . 
Fonda Max ... . 

· · · · · · Min .... . 
Forest Oit y. J Ma x.··· 

I Min .... . 
Galva• j Max .... . 

· · · · · · Min .... . 
Glenwood. . Max .. ·· Min .... 
Greene .... {ti~:::: 
Greenfield . . j Max· · · · 1 Min .... 
Grinnell .... : f; : .. : 
Guthrie C'r . Max.· .. 

Min .... 
Grundy O'r. Max.··· Min ... . 
Hopevllle. . Max.··· 

Min .... 

. 

. 

Humboldt .. J Max· · ·· 

{
Min .... 

lndep'nd 'ce Max· ··· 
Min ... . 

[ndianol a ... l Max· .. .. 1 Min .. .. 
Iowa City .. j Max .. .. Min . .. . 
Iowa Falls.. Max· · · · · Min . .. .. 
Keosauqua. J Max ... .. 1 Min .... . 
Keokuk J Max .. .. 

· · · · 1 Min 
L"'monl J rtiax .. · · · .. · · · · · l Min .... . 
Lansing 

j 
Max .... . 

..... Min .... . 
Larrabee... Max. · .. · Min .. ... 
Le Ma.rs.... Max.·· · · 

I Min ..... 

91 91 
I 70 78 

97 06 
69 69 
91 93 
69 71 
91 93 
71 72 
94 96 
69 71 
98 95 
70 75 
92 98 
69 60 
92 92 
71 75 
91 93 
71 70 
92 93 
67 60 
94 95 
70 72 
94 95 
73 74 
93 91 
71 71 
91 92 
70 71 
90 91 
70 71 
95 95 
70 70 
97 117 
78 79 
88 92 
66 71 
91 91 
69 70 
96 96 
69 70 
97 97 
72 72 
91 95 
71 70 
90 91 
73 74 
92 95 
73 72 
91 94 
72 73 
90 93 
67 70 
89 91 
72 74 
9t 95 
72 70 
95 97 
70 ?1 
93 !17 
63 68 
90 93 
70 117 
91 93 
70 70 .. .. 

. . 
88 90 
68 70 
99 9! 
49 47 
96 97 
71 73 
96 98 
69 72 
93 94 
70 71 
68 00 
73 72 
96 96 
70 78 
00 93 
69 69 
92 93 
72 71 
89 92 
68 72 
91 94 
68 69 
91 94 
7l 71 
92 96 
70 69 
91 93 
69 69 
00 93 
71 78 
92 94 
73 76 
9.2 92 
69 68 
90 95 
72 73 
92 9( 
67 70 
03 94 
71 72 

D ATJII, . 
3 4 5 6 7 8 9 10 11 12 l ii 14 15 16 17 ao a 

41 
18 19 20 21 22 2a 24 2S 2a 27 28 29 

- - - - --- -- - -- -- -- -- --. ---- -- -- -- -- -- -- ll -- -91 88 88 80 68 76 6/j 
78 53 55 02 42 46 44 
92 88 89 65 72 7d 60 
71 56 56 50 42 '17 4a 
82 a, 77 66 70 6! 60 
66 56 52 44 as 45 44 
!IO 88 79 70 tl8 70 58 
73 54 63 55 44 48 50 
87 86 79 68 72 66 52 
72 52 58 50 45 45 45 
88 87 77 68 75 1a 47 
74 47 50 49 35 41 40 
85 86 82 85 70 65 52 
59 50 47 47 40 45 42 
89 80 83 6/j 6!1 77 64 
75 63 65 55 47 47 47 
90 88 79 63 71 78 63 
71 63 65 52 45 58 47 
86 91 79 66 70 68 60 
72 46 45 44 40 4t 41 
86 87 80 6'1 78 68 55 
68 40 50 46 39 4a 42 
91 89 81 70 69 69 56 
75 66 64 56 47 54 49 
00 89 84 80 81 71 58 
71 51 61 50 45 43 48 
90 79 84 77 74 79 63 
7a 60 61 50 42 47 45 
90 'i9 ea 67 73 80 6~ 
72 58 62 52 44 48 43 
89 88 St 71 69 63 62 
71 50 55 50 43 49 45 
95 88 00 70 70 78 67 
75 67 67 60 45 58 52 
85 84 78 77 6!1 62 73 
67 67 51 45 41 46 ( 2 
90 85 80 72 68 73 60 
71 58 oi 50 46 48 51 
95 . . 85 . . . . 
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IOWA WEATHER AND CROP SERVICE. 11 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR SEPTEMBER, 1898-CONTINUED. 

DATE, 
• 

Ill 
STATIONS, s:I 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 28 24 25 26 27 28 29 30 :d 
~ ::s -- - - -·-· --- -- -- -- -- - -- - -- -- -- -- - --- -- -- - -- -- -- - - - - -- -- --L {Max .... 90 92 f7 rt 86 66 70 76 64 52 55 55 63 70 76 76 77 84 84 84 80 73 84 79 84 88 79 88 84 76 76.1 enox...... Min .... 71 7l 71 60 59 51 42 51 45 44 48 48 58 51 53 57 60 59 66 63 68 61 60 57 61 64 53 62 64 44 57 .1 

Linn Grove{ Max · ·· 91 92 89 86 81 65 67 69 55 65 64 71 73 70 76 76 80 83 76 78 83 67 77 77 7t! 82 S:3 84 86 77 76 .7 Min .... 69 70 71 66 61 53 43 48 49 48 42 45 56 50 49 49 53 57 58 54 53 60 62 56 50 62 50 58 61 50 54 2 
L {Max ..... 97 98 87 93 88 80 74 68 60 57 58 62 64 69 72 76 79 84 89 87 85 82 86 79 84 82 80 78 77 76 78 7 ogan, ..... , 'Min ..... 68 70 72 ~o 60 47 42 43 42 45 44 51 53 53 5(1 60 46 41 50 50 59 52 60 48 46 47 45 46 48 40 51.8 
Maquoketa.~ Max · · · · 90 91 88 89 80 74 67 69 63 64 66 71 71 73 75 74 78 81 75 78 80 66 76 87 78 79 73 83 85 77 76.7 Min ..... 69 71 72 54 64 55 45 50 47 50 43 39 56 57 48 46 47 51J 44 45 47 53 55 49 46 53 46 53 46 50 51.7 
Marsha.llt'n · Max ..... g3 95 91 81! 82 68 71 58 50 63 61 65 72 69 79 78 82 87 82 8.5 85 70 80 81 83 84 78 91 87 70 77.6 M.in .... ,. 70 72 74 51 57 51 43 47 47 47 42 49 55 54 46 46 5Z 56 51 54 57 62 51 51 45 56 43 53 64 40 52 9 
Mason Oity. · Max .... . 9L 91 87 87 79 63 69 58 61 65 65 67 71 65 6d 76 80 83 80 82 86 72 81 77 82 78 78 89 86 67 76 .2 Min ..... 5g 'i0 68 51 49 46 42 46 43 41 36 40 55 49 44 43 44 4-l 48 50 55 57 48 49 41 50 40 51 49 34 48.ri 
Mooar ..... · Max ..... 90 93 90 78 83 66 69 70 69 61 62 67 74 77 80 84 84 t2 89 82 74 70 77 Bl 86 88 80 88 84 74 78.5 Min .... 71 'iO 71 68 61 56 44 45 46 51 50 48 58 65 56 60 60 60 55 59 60 62 56 138 68 59 60 62 62 59 58.7 
Mt. Ayr ... Max ... .. 92 94 lO 82 86 67 72 78 65 52 53 55 67 76 80 75 80 87 88 86 80 74 86 80 86 90 80 89 85 75 ',8 3 

Mln ... . 69 70 68 60 60 51 42 44 45 46 47 48 53 50 54 57 59 57 60 62 62 61 59 60 63 65 5i 59 62 ¼6 55 8 
N to { Ma.x .... 91 93 90 86 81 68 70 69 60 64 64 63 69 71 77 77 80 82 88 85 84 70 79 78 82 8.5 76 90 85 71 71.6 ew n ..... Min ..... 72 72 73 55 61 51 44 48 46 48 46 49 55 53 49 53 55 58 59 56 60 62 57 o5 54 60 51 58 64 43 55.IS 
Neola i Max .. ·· 90 88 84 86 82 78 70 72 52 59 60 66 72 78 82 82 90 92 90 88 82 90 90 92 88 90 88 86 80 74 80.7 ...... Min .... 60 58 48 42 38 36 · 40 40 42 45 45 48 52 58 f,8 60 62 64 50 49 48 52 54 68 54 56 58 54 4~ 56 50 9 
No,tbwood. j Max.··· 91 93 87 88 ~o 165 70 58 60 67 67 70 71 65 69 71 79 84 77 84 85 74 82 78 81 77 78 88 86 '10 76.5 Min ..... 62 67 63 47 48. ·H 42 46 41 37 36 45 53 45 47 40 48 45 52 49 55 55 45 47 41 51 50 52 53 31 47.9 
Od b lt Max ..... 96 96 89 90 7fl 07 '13 70 62 63 65 58 66 65 78 75 80 90 89 88 85 79 85 83 87 83 87 92 87 73 79.3 e O .... Min ..... 70 70 67 50 -lll J6 40 44 43 44 42 48 58 50 45 40 41 48 53 62 61 53 58 43 44 58 60 42 65 35 50.6 
Ogden ..... · Max .... 92 94 88 B'i . 80 67 72 66 53 60 60 55 70 69 78 77 82 87 89 86 85 72 83 83 8.5 84 80 92 87 72 77.8 Min .... 70 71 71 5:S 5·~ 48 40 44 44 47 45 49 53 51 47 51 52 64 58 54 62 60 52 50 51 59 49 65 63 39 53 .5 
Olin ........ · Max .... 89 90 90 89 "' 79 64 67 68 55 64 64 70 72 71 75 76 79 82 75 76 81 67 76 72 77 82 73 8.5 85 75 9 Min ..... 70 71 73 · f3 tlO 59 4! 49 49 46 42 43 49 53 47 48 66 57 50 55 52 56 51 50 46 49 45 52 59 47 52.6 
Osceola ..... • Max .... 92 93 oo , ~3 88 67 74 79 56 54 57 58 67 73 80 76 82 88 90 87 81 72 85 89 86 66 81 8.5 84 66 77.6 Min ... . 70 71 71 ! 57 59 51 44 50 43 47 46 49 53 52 53 55 58 62 58 69 60 61 59 56 46 64 50 50 44 50 5i 8 
Oska.loosa .. Max ..... 94 95 !12181 84 70 71 78 56 61 63 64 72 74 80 78 82 84 89 fl6 83 70 81 79 83 89 79 91 89 74 79.1 M.in ..... 70 70 69 r3 63 52 40 42 47 47 44 f:0 55 52 48 53 54 58 55 55 59 60 69 57 54 59 51 5i5 6i 45 54 7 
Ottumwa. ... Max ..... 91 9;,; 00 Kil 81 68 71 79 61 66 65 66 73 76 82 82 84 8.5 91 87 81 75 80 80 80 89 79 91 87 75 79 9 Min .... 71 70 

_ _, 
l3 t. ~' I f>O 46 47 45 46 55 53 52 54 57 59 58 57 60 60 56 59 68 61 53 58 6i 49 55 3 ,~ . .., 

Ovid l Max .... 89 90 83 "" ~.. tl4 1 74. 70 {I' l ":'i 59 56 69 I 17 80 76 84 88 91 88 81 72 Si 83 86 9! 82 91 85 7,l 78.5 ·~ ..... ··· Min ..... 70 70 71 56 64 I ~• ,4~ 4o I !~ 4,;- -l5 ~ fi8 50 r,,o r· I 58 56 59 62 61 61 58 57 59 62 41 58 65 45 65.6 , 

Max .... . 86 87 83 76 70 a4 ' 6ts dt .::.o · 5j ' o, 6 64 70 I , 77 BO 80 78 74 6S . 74 72 78 74 72 81 80 65 72.0 Pella....... Min ..... 73 72 72 56 1)2 54 4i 48 45 41! 59 !'i0 56 56 j tO 0.' .56 :,II 58 56 60 60 56 56 57 60 50 57 64 45 56.5 
Plover ...... Max .... 94 95 85 84 82 65 7i 60 62 60 64 55 72 'iO 1 6H ; I , SU RS 80 90 f'~ 84 90 85 86 78 80 92 88 84 78.5 Min .... 66 70 65 50 48 44 85 42 45 45 38 50 52 40 54 44 42 41 56' 51k.' • 52 51 45 46 45 54 60 62 5o.a . . . 
Primghar .. Max ..... 92 94 96 76 74 .. .. .. . . . . . . . . . . . . . . .. .. .. .. JjO I °"-'" . 1\6 80 86 86 85 Bl 92 88 . ... 

Min .. .. . 66 62 65 45 40 . . . . .. .. .. .. .. .. .. .. 74' ;;'II ,7.7 {ii) 56 59 62 59 5a 59 56 . ... 
Red Oa.k .... Max .... . 94 95 88 89 84 67 72 76 63 55 co 56 64 73 78 79 79 85 86 86 83 7, 87 &, Ra 88 qe 89 81 72 78 6 Mln .... . 70 75 75 54 56 57 44 45 44 46 48 49 60 59 52 52 57 56 52 59 60 51 61 sa 51 57 Hl . 62 6i 44 5l.7 
Ridgeway .. Max ..... 9l 94 90 87 78 71 69 63 65 64 68 71 66 66 68 76 81 84 76 80 87 76 77 78 81 71:1 ~ I '&'! 90 78 11.a Mln ..... 72 73 74 56 58 52 44 49 45 42 42 45 54 52 51 47 54 51 53 52 59 6.J 55 52 61 51! • \ I 5i 6i 41 53 7 
Rockwell 0. {Max.··· 92 94 85 88 79 68 70 63 59 60 64 54 70 67 70 75 80 83 a1 87 Bl 74 82 '17 82 80 79 :IQ 86 70 76.4 

Min .. ... 66 70 68 5~ 49 46 38 43 42 45 42 49 53 51 50 48 50 50 55 51 61 57 66 46 49 54 46 5! 6Q 39 51.3 
Sac Olty .... Max .... 91 92 87 85 79 66 71 64 58 56 61 53 63 60 75 72 79 86 81 85 82 72 81 81 84 80 80 90 82 70 75.6 

Min .... 67 71 62 51 eo 46 40 44 4-l 45 41 42 43 50 47 4-l 46 49 52 50 50 52 52 45 42 55 41 55 55 l"\5 49.1 
Sidney .... • Max ... . 93 94 86 87 81 65 71 78 58 52 67 55 03 70 77 71 77 86 87 85 81 75 85 77 85 76 82 91 85 7.1. "II. '1 

Min .... . 70 72 76 63 58 51 46 45 45 44 49 49 5i 53 ti4 59 58 62 64 65 63 59 61 60 60 62 56 62 67 48 L 58 . .1. 

Sibley ..... Max ..... 94 95 84 86 80 67 75 61 62 63 68 65 68 63 75 78 81 91 78 90 88 80 8.5 82 88 73 85 90 88 77 78 3 
Mln .... 67 70 63 46 45 41 34 41 40 40 38 49 50 4-l 43 58 42 45 50 ,j0 62 48 49 42 43 43 46 58 53 29 47 .5 

Sigourney.· 1 Max···· 9-l 95 91 84 89 69 72 80 63 65 70 'i6 75 77 86 84 85 89 92 81 86 71 83 82 84 90 81 91 89 77 83.3 
Min .... . 68 69 70 5t 60 53 38 44 47 46 40 46 52 48 48 50 52 52 54 51 54 59 51 53 53 56 46 53 61 43 62 7 

St. Charles. {Max .... 92 95 90 85 79 66 72 76 5l 59 58 56 67 70 7ll 76 81 85 89 87 83 70 85 81 87 89 80 92 86 70 78 0 
Min .... 75 75 74 63 59 f>l 45 51 45 47 47 49 f5 53 51 54 55 59 62 69 62 61 59 57 59 66 50 57 110 44 57.0 

Sioux City. · j Max.··· 95 96 85 88 76 68 75 64 60 eo 64 57 66 68 76 73 82 88 85 87 86 79 88 81 86 84 8.5 90 85 75 78 4 
Min ..... 70 71 67 54 54 46 44 44 45 46 46 4ti 48 51 45 47 48 48 51 58 61 53 54 63 46 48 53 63 62 41 51.9 

Spencer .... Max .... 92 91 83 87 75 65 6J 09 64 62 t:6 58 70 65 73 75 79 88 75 85 85 76 84 83 85 75 80 90 88 78 76 5 
Min ..... 65 71 56 47 44 42 36 42 41 41 38 48 51 4!> 42 42 41 45 50 50 60 50 52 49 48 48 38 56 50 29 47.2 

Spirit Lake{ Ml!,X, · · · 92 91 90 92 82 67 74 67 6~ 5g 75 53 7.1 67 75 77 82 91 82 91 87 82 85 82 88 82 82 93 82 80 79.8 
Min .... 67 65 6! 66 49 42 38 42 118 40 40 44 60 46 46 49 45 46 50 52 65 55 56 45 46 52 62 57 42 34 49 3 

Stuart ...... Max .... 92 93 86 85 80 65 70 70 48 58 56 60 65 68 '15 75 79 84 86 86 83 80 87 77 85 84 713 90 85 78 76.9 
Min .... . 71 'TO 73 60 60 50 43 48 43 46 44 48 48 5l 47 53 60 68 58 58 56 53 57 55 60 63 52 53 65 42 55 5 

Tara. ....... . Max .... . 94 95 95 b7 85 77 'i8 74 70 68 65 6.5 69 6fi 7.S 80 83 85 83 82 85 83 82 81 82 83 81 82 75 70 79.4 
Min .... . 65 67 65 60 50 50 49 42 41 40 40 42 54 49 45 41 43 42 45 50 60 47 45 44 43 44 42 47 43 40 47 8 

Toledo.... .. . :rx · .. 92 92 88 87 EO 56 67 66 53 62 61 67 72 l9 75 77 77 88 80 Bl Si 70 78 76 78 80 74 86 83 69 75.6 
n .... .... 71 71 74 50 61 53 39 44 48 46 42 43 57 52 45 46 51 56 52 64 56 62 62 53 ,1 56 46 45 64 48 52.8 

Thurman ... {Max····· 94: 95 88 88 83 68 74 77 66 52 58 56 64 74 78 73 80 88 88 85 82 78 88 82 86 90 88 92 87 73 79 ,0 
Min .... 72 73 74 54 55 51 38 51 44 44 48 48 51 50 51 57 55 55 58 59 63 5:l 61 55 58 56 49 63 65 44 55.2 

Villisca. .... Max .... 90 93 90 85 86 65 7a 80 65 53 65 58 68 76 78 78 80 86 88 87 8.5 78 87 8~ 8.5 90 83 90 90 76 79.6 
Min .... 70 65 68 f>0 53 50 36 40 40 45 45 45 47 50 45 46 52 54 54 54 57 55 55 50 55 56 45 59 67 40 5t a 

Washtngt'n . Max . ... 90 92 89 83 SL 65 70 77 62 60 65 68 80 74 78 78 81 82 87 83 82 67 aO 79 80 86 76 88 1!6 74 78. 1 
Min ..... 71 69 70 58 61 56 41 45 47 48 4Z 45 5.> 51 53 5~ 54 58 58 52 56 59 52 57 57 5d 50 55 63 47 54 7 

Waterloo .. . • Max .... 98 96 91 91 84 ti7 70 66 58 65 63 70 72 70 75 78 82 86 78 t:13 85 70 81 81 83 84 79 91 87 72 78 4 
Min .... . 72 'i2 73 50 60 52 43 46 46 51 39 42 t6 52 47 44 51 57 50 52 55 61 49 50 42 55 40 52 58 40 5l.9 

Waverly .... {Max .... 91 94: 88 87 81 65 69 65 6l 64 62 611 71 68 72 75 80 Si 77 81 84 79 80 79 81 82 78 89 88 79 77.2 
Min .... 72 72 72 53 61 52 46 46 48 47 37 46 57 63 50 45 51 52 53 53 58 62 50 5l 44 54 42 58 61 42 52 9 

Webste, Oy 1 Max.· · · 90 94 85 86 79 65 68 64 60 61 63 59 67 66 72 73 7o 80 75 80 78 72 78 79 80 78 75 87 91 83 75 .6 
Min .... 70 71 67 55 54 49 46 46 45 47 44 52 53 50 51 47 51 52 66 62 62 52 64 52 50 47 47 55 60 41 53.8 

W. Branch.. Max.···· 91 89 84 82 72 70 71 73 70 68 64 72 72 71 80 80 80 79 76 80 81 70 77 76 81 Si 84 86 82 81 77 5 
Min .... 69 68 64 65 62 47 53 56 56 58 44 45 56 52 46 54 47 51 52 48 I fi7 62 60 60 50 66 56 54 52 51 64: .7 

Wilton Jc .. Max ..... ll2 91 88 85 82 65 67 72 60 64 OS 73 72 75 80 77 82 82 82 Btl I ~3 77 78 74 78 82 74 8.5 84 73 77 .6 
Min .... 68 69 66 58 58 47 42 43 52 49 43 45 54 58 53 51 54 56 52 f>., I 50 58 58 63 51 48 49 53 60 48 53 a 

Winterset ... Max .... . 90 92 90 93 81 63 70 76 54 57 57 55 57 70 77 75 80 82 87 87 86 72 84 79 83 89 .. 93 87 72 77.2 
Min .... 67 68 67 52 5:.l 47 40 46 42 42 43 48 !8 49 45 50 52 52 :-6 15-~ 59 59 53 64 53 58 56 53 61 42 52.2 

Wa.pello ..... Max .... 88 91 89 83 ~7 75 77 73 66 61 65 70 72 72 77 75 i8 80 "2 60 78 74 77 75 78 81 72 85 84 75 77 0 
Min ... 71 71 69 59 63 49 45 50 49 49 44 47 57 56 52 56 55 (11 I 54 57 56 6~ 53 63 56 62 5i 56 65 5., 56 9 

• 

I , 

1 
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NORTHERN SECTION. 

.,. (<N DBGBBBS PRB01PITA.TION, ,. • • ~ ~ - - I~ 
TIIKPBRA.TURl!I or TH'S 

~ -• Q • • 'IfAHRBNH!llT). INOB!DS. - ,, .-•• • •· -· .. -" " - •• • • • ' "' . 0 -~ 0 •O • 
. 

~ "" ~ 
111.X'I'REMES. • ~- ~ 0 ::;s 0 .. 0 .9~ • 0 

,, 
. " . 

STA.TION8, 
~ ~- ~ " • ~ • -~ • ". • • • -. • ' . -· - • • ~o ~ •· .,, •· 0 •S ~ ~ .0 • g 'R 8 a"a 8 ' s s --~ .. ,~ _..., •• • .c. .c • .c • "" .01,.,0 "• -· ,; -' . ,; "• " •" ·- >o - 8 ::; 8,9 a: 00 ~s .s gs ••• ·-· ~s " ."! 8 " •• • •• •• -086 ·•· ·- - ""' -· • • o. 0 "" o~ •• - •o . .,, ·- • o. " " " " " " " " " "' " 0. .. z z z " z z - -- - -- - - -- - - -Algona.• ................ . ............. 64.1 . . . . . . 90 2 ,o 30 50 1.19 .,o . . . . . SE .. ' 18 ' • . ... I A It&. . . . . . . . . . . . . . . . . ....• . ............. " 1 76 .0 !52.2 93 ' 38 7, 30 55 1.02 .48 . . . . . • ... 16 ' 5 • . ... ' 

Alta {near) .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .... l.ll .• 6 .. . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . • . ... . ... Brltt ., . ................. , ............... 62.8 77 .2 47.4 93 ' 29 30 64 1.88 .80 ... B 30 6 21 0 6 . . . . .. . Obarles Olty . . . . ...................... . 61 ' 77 9 50.6 95 I, 2 "' 11 62 J.13 .50 ..... B 11 ,. 13 8 6 1 Olear Lake ............................. 63.0 76 0 60.1 92 2 ,, II 66 165 . 7d . . . . . . BE .... 19 8 3 6 I I Oresco .... . . . . . . . . . . . . . .. . . .. . . . . . . . . . . 63.6 76. 7 60.4 95 2 3< ll . , 1.03 .. , . ..... B . .. 20 5 5 6 . ... • Decorah ................. . . . . . . . . . . . . . . " 0 76.2 51 7 ,, 
' " ll 6< l. 7J . 76 . . . . . . . . . . . . . . . BO . . . . . . .. . . .... 6 . . . . .. .. Dows .. . . . .. .. . . . . . . . . . . . . . . .. .. . . . . . .. 63 ' 76.4 50 2 9J 2 35 ao 58 2.69 I. 18 .. .... 9\V .. . 16 • 8 8 . ... • E11gle Grove t .................... . ..... 62.8 .. .. . . .. .. . . . . . . . . . . . . .. .. . . . . . . .. . . .. . . .. . . . . . . .. .. . .. . .. . . . . . . .. . .. . . . .. . ... . ... . ... Elkader ......... , ...................... 06.2 80 a 60.0 97 2 32 11 65 2.50 1.03 . . .. N 11 12 15 3 ' ... 3 Estherville a. , , .. . . . . . ............... 69 6 73 .2 46.1 97 2 29 30 68 .'1 .,, . . . . . s 30 . .. .. . . . . . . . .... 2 .... .. . . Fayette ................................. "·' 76.9 40.8 9J 2 81 11 62 1 86 .53 .. . . .. SW 11 1, 13 a 7 . ... ' 

Fond11, . . . . . • . . . . .. , . . . . . . . . . . . . . . . .. 6.3.6 80.6 •• 6 98 25 35 29 " . . . .. .. . . . . . . . .. .. . .. .. . .. . . . . . . . .. .. .... .. . .... . . . . .... Forest Olty .... . ..................... 63 9 77.2 50 .6 ,. • 3! 30 68 68 .52 .. . . . . BE 30 22 1 I 3 .... ... Fredirlcksburg ..... ................ . . . . . . . . . .. . .. . . .. . . . . . . . . . . . . .. . . . l.67 .53 .... . . . . . . . . .... ' . . . . . . . . .. 6 .. .... Gran Meadow " ...................... . 63.5 92 1 ., II 50 1.99 I 05 . . . . . . SW .. 17 8 6 7 .... .. . Greene . . . . . . . ......................... 65.8 80.3 51.2 98 2 " 11 61 1.56 .65 ..... ' .. 10 17 3 6 ... . ... Hawke~e .... . ..................... . . . . . . . .. . . . . . . .... . .. ..... .. . . ' 6S .80 .. . . . . . . . .. ... .. ... ... .. . . . .. . 6 . . . . .... Bumbo dt,:I; . . .......................... 62 .8 1, 9 50.7 92 2 37 30 55 1 so .5a . .. . . . BE 22 5 3 7 .... . .. . Lansing ..... . ......................... . r5.2 78.3 52.2 95 2 35 II 60 2 .64 1.70 . . . .. .. . .. . " 11 ,. 5 6 .... ' 
Larch wood ...... . ................ . .... . . . .. .. .. . . . ... .. ... . .. .. .. . . . . . . . . . . .. . . . . . . .. . . .. .98 99 . . . . . s . . . . ,, 4 • I . ... . . .. Larrabee .......... .................... 63.4 77.4 49 5 94 2 32 30 62 .,, .50 NW BO 15 10 6 ' . ... . ... Le Mars ................. .............. . 6,.2 78 .0 50.3 94 2 33 30 61 . 7Q .66 . . . . . s 30 18 6 • 3 . ... . ... Mason Otta, . . . . . . . . . . . . . . . . . . . . . . . . .. 62 • 76 . )l "·' 91 2 3< 30 60 l.G'y 1.10 . .. . .. . . . . . . .. ... .. .. ... . .. . 3 ... . ... North woo .................... . ........ 62 2 76.5 47.9 93 2 31 30 62 .88 .,, . . . . s 30 23 5 ' ' .... .... Osage t ................................. 59.8 . . . . .. . . . . .. . . . . . . . . . . . .. .. . .. .. . 1 20 .58 .. . . . . B . . . . 12 • 9 5 .. .. ' 
Plover ...... , ....... . ................... "-' 78.5 50.3 95 2 35 7 ,, 1.06 . "' .... B, SW .. . . 18 10 • • .. ... Primghar ........... . ........ , .. . ..... . .. . 96 ' . . . . . . . . . . .. . . . . .55 .55 . . . . . .. . . . .. . . .... . ..... . ... . . . I . .. ... Ridgeway ... , .........•.•••••. . ........ 65.5 77.8 53.7 9. ' ,1 ao 53 1.51 . "' . . . . s . . . . 17 10 ' 9 .... • Sibley ................ , •••.• , .......... 6!3.9 78.a 47.5 95 2 "' 30 66 .61 .,, . . . . .. B BO 16 10 • 3 .. . ... Spencer..... . . . . . . . . . . . . .......... . .... 61.8 76 5 41.2 " ' '' 30 65 . 91 .31 . . . .. s 30 1, 12 • 5 .. .. . ~lrlt Lake ...........••..... -.......... 64 .6 70 ' 49 .3 03 28 34 30 59 .50 .30 . .. . . S\V .... 20 6 • 2 .... . ... 111,verly ...... . .... . .... . ............ ., 0 77.2 52.9 '' 2 37 11 51 1. 76 .<6 . . . . s ... II 16 ' 9 .... • West Bend" .. ........................... 61 6 .... .. .. . . 91 2 35 30 69 1.18 ·" .. .... s .. 14 9 7 • .. .. . ... Washta . .. . ......... . . . . . . .... . ...... . . . . . . . . . . . . . .. . . . .. . .. . . . .. .. . . . . . . . .. . . 1.40 .85 . . . . . s .... 19 9 ' 3 .. . . ... - -- - ----~ - - -- - - -Average .......... ........ .... ... 63 .4 77.5 49.8 9'.2 . ....... 34 0 ... 00.0 I.SS . . .. . . ..... s .. . 16 10 • 6 .. .... 

• 

o•NTRAL SEOTION. 
Amana ..... . ......................... . '5 6 76.7 64.4 '' 2 ,a ti 60 4.14 I 85 s " 13 3 8 . .. 5 
A mes . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 65.1 77 .0 . . . . . . . . Audubon ............................... li3 .2 06 ' 

,, 30 66 3.07 1.08 ... s .. .. 18 ' ' 7 . . . . . ... 64.2 76.8 5 • .6 ,, 2 ,o 7 53 2.26 1 39 . . . . . SW 12 11 7 • . . . . . ... Carroll .... · ............................. . ... 6. 0 78.a 60 8 95 2 " ao 67 • 77 2.14 ,o 5 5 8 .. .. Oedar Rafllds,.. . . . . . . . . . . . . . . . . . . . . . .. 67 .3 78.3 56 .3 . . . . ...... .... .. . . . . . ,, 2 ., 11 " 3 11 1.05 . . . . S, E . ... J7 7 6 10 . . . . .. .. Oedar Fa Is,. . ........ , . . . . . . . . ....... 65.2 7-:!.8 5l.7 94 2 ,o II 54 2.22 65 s 16 7 8 5 .. . Clinton ..... . ................. . ......... ... , 77.5 "·' . . . . .. .. . Davenport ............................ . 
,, I, 2 •• 1, 47 2.EO 1.13 . . . . . . Esiw ... 16 7 7 5 .. . .. . 68.1 71.4 58.8 " 2 .. II ,, 3.14 1.51 1, 10 ' 7 . ... • Delawaret .. . , ................ . ....... &2.2 ..... ... Des Moines , ........................... : ...... 93 2 .. 11 49 3.47 1.73 .... s .... 17 11 2 6 ... .. .. 67 .5 78 .5 56.4 ,. 2 ., 7 ., 1 ,, .,, SW 17 8 5 9 • Dubuque ....... . .. , ................... .. . . . . .... . ... 65.6 76.7 55 .9 91 2 ., 11 51 3.07 I 34 B 17 10 3 ' 8 

Galva ............. . .................... . 65. 7 81.0 so., . . . . .... .. .. 99 I " 30 64 I <8 1.18 SE • Grinnell ..... . ........ , .................. 65.7 75.3 56.1 . . . . . . . . . .... .. ... .. .. . .. . 90 2 ,, 7,11.30 46 2 05 1.2' s 15 2 16 6 . ... Grundy Center ...............••........ 63.1 1, .. .... .... 0 60.2 93 2 3S 11,30 55 3 31 1.43 SW 1, 8 8 8 
Guthrie Oenter ...................... 66.2 79.3 . . ' . .... . . . . .. . 53 2 96 1, 2 ,o 7 " 2.39 1.20 SW '' ' 6 6 
Independence ......................... 64.2 76.3 .. . . . .... . . . . .. . 52 2 " ' 37 30 57 2. 14 l.72 BE 17 10 3 6 
Iowa Oitt ......... . ................ . . , .. 66 .6 so ..... ... .. . . . ... 0 53.1 96 2 ,, 7 52 2.54 1.02 s 12 15 3 7 . . . . . ... 6J. t . . . . . .... Iowa Fa.I s ... , ................ , ......... 77.4 48.8 93 2 36 11 55 2 69 1.05 BE 17 6 7 8 
Le Olalre:I: ........ , .. . .... , ............ . . . . .. .. .... . ... . ... . .. . . .. ' .. . . . ..... . . . .. . .. 2 .67 1.12 5 
Linn Grove ............................. 65. 4. 76 7 54.2 

. . . . . . . . .. . . . . . . .. . . .. .. .. ... .. . ... . ... .. .. .. .. . . 92 2 '' 11 50 3.30 1.51 s 18 3 9 9 
Log-an . .................................. 65.2 76 .7 51.8 ..... . .. . . . . .. .. 98 2 ,o 30 58 I. 72 .89 s 28 I 6 5 
Maquoketa. •... . .......... , ........ . ... 6' .I 76 .7 .. .. . ... . . . . .. . 51 7 ,, 2 " 11 <8 2 09 1. i:S3 SW 20 3 7 5 
Marshalltown ......... . .............. 65.2 11 . 6 52.9 ..... . .. .. . . .. .. 95 2 <6 so 55 2 .48 1.05 BE IO 1, 7 9 2 
MU Iman (Des Moines) ............ . ..... .. . .. . .. .. . .. .... . . . .. . . .. .. . .. .. . ....... J.93 I.BB 9 
Newton ........................... . .... 66.6 77 6 . . . . . . . . . . .. . . . . . .. . .. . .. ' .. . .. . .... .. . .. . . ... 55.6 93 2 '' 30 50 2 82 . 76 SE 13 '' • 10 
Odebolt .••........ 65.6 79.a . . . . ... ... . ... Ofiden .............. : :: :: : :: .: : :: : :: : : ::: 50.6 96 I, 2 35 80 61 2.09 .87 22 2 6 5 .... 65.6 77.8 . ... .. . . .. .. . . ... .. . . 53,5 91 2 39 30 55 a.9L 1.00 SE 19 2 9 ' 
0 In ..•.............. , ......... . ......... 6-t-.2 75.9 52.6 90 . . .. .. .. . .. .. Rockwell Otty ........................ 63.8 76 2, 3 ., II <8 3 35 1.89 . . . . s ... . 19 9 2 6 . . . . . ... ' 51.3 ,. 2 .. 9, 11 52 ~-16 .68 17 8 5 8 1 .. .. Sioux Oity .............. . ...•.••.... . ... 65.2 78.4 51 ' .. . .. . . . . . . . ... Sac Oity ........... . ........... . . ...... 96 2 '' 30 55 .95 .62 .. ... . B .. . . 18 2 10 3 . . . . . ... 6!.3 75.6 ,o I 92 2 35 ,0 57 2.00 .50 NE 1, 7 9 6 
Tara . . . . . . . . . . . . , . . . . . . . • . •......... . 63.8 79.4 47 .8 ..... . ... . .. . ... 9> 2, 3 ,, 10,u,ao 55 2.45 1.CO w I 29 6 • Toledo ......•.........•..•............... 6-t-.2 75 6 52.8 " .... .... .. . . ... 92 I, 2 39 7 , 3 '·" 2.73 BE 17 0 13 6 .. Vinton• ............................... 

"· 7 
,, . .. . .... . . . . . . ..... 2 ,2 11 51 2.22 1.38 SIV 22 3 5 5 I 

Waterloo ................................ .. .... . . . . .. .. 6.5 . .ii 78.4 51.9 " 2 39 11 57 2.07 . ,, B 20 • 6 7 
Webster 01th .......... . . . ............. . . . . .. .. .. "·' 75.6 53.3 " z " 30 53 2.65 1.00 SE ,, 13 5 5 I . ... West Brano .......................... 66.1 'i7 .5 54. 7 91 .. .. . . .. 1 11 ,, 2.12 .98 SW 1, 10 6 • . ... Whitten• .............. . , .............. 62.2 .... .. ..... 9< 2 " 30 53 ' "' .88 SW 16 7 7 5 .. . ' 
WlltonJunotlon ............ ~· ........ 65.4 77.6 53.3 " 1 "' .. . . . . ... 7 50 2.72 1.08 .. S\V .. . "' ' 5 5 .... .. . -- - - -- - - - - -Average ....... ...... ...... ...... 65.0 78.4 53.0 93 7 .. .. . 40.8 .. .. .. 52.8 2.67 . .. . . SW 16 8 6 7 .. . .. . . .... 
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STATIO!iS, 

SOUTHERN SECTION. 

TEMPERATURE OF THE AIR (IN DEGREES 
FAHllENHJDIT). 
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PREOIPITATION, IN 
INOHES. 

..., 
Cll • 
4) I>, 
.µ.,... 
ca
a> ca 
1-4,0 

C!) 
-------------- --- ___ , __ ----1--1-- ----

3 
7 
6 
5 
i 

Adair .. . . . . . . . . . . . ..... ·. · · · · . · · · · · · · · · 
Afton .............. .... ... .. . ....... . .. . 
Albla . . . ............................. . 
A tlantlc ..................... .. .. . ...... . 
Belknap ............................... . 
Bona.pa.rte . . . . . . . . . . . . . . . . . . . . . ...... . 
Oentervllle . .......................... . 
Obariton ................... .. .... . .... . 
Olarinda. .............................. . 
College Springsj ............. . ..... . .. . 
Oouncil Blutrs . .............. . ...... . 
Eldon . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Fairfield:; . . . . ... . .................... . 
Ft. Madison•. . . . . . . . . . . . . . . . . . . . . . . . . 
Glenwood ................. . ........ . .. . 
Greenfield ............................. . 
Hopevllle. : ......................... . . . 
Indianola ............ . ...... . ... . ... . . . 
Keokuk... . . . . . . . . . . . . . . . . .. . .. . ... . . 
Keosauqua ........................... .. 
Lamoni . .... . ...... . .................. . 
Lf>nox . . . . . . . . .. . . . . . . . ................ . 
Mooar .......... .. ..................... . 
Mt. A.yr. . . . . . . . . . . . . . . . ............... . 
l't!t. 'Pleasant• ...................... . .. . 
Neola .... ............................... . 
Osceoll\ ................................ . 
Ovid . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Osicaloosa. ................ . ............ . 
Ottumwa . .. . .......................... . 
Pella . . . . . . . . . . . . . . ...... .. .. . ....... . 
Red Oak ...................... .. .... . .. 
Sidney . ............................... . 
Sigourney ... ...................... .... . 
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THE IOWA WEATHER AND CROP SERVICE 

Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J . WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, 

J. C. FRASIER, 
J.P. MANATREY, 

Waukee, Dallas Co. 
Ivy, Polk Co. 
Osage, Mitchell Co. 
Bloomfield, Davis Co. 

Secretary-P. L . FOWLER, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. 

• Fairfield, Jefferson Co. 

EXECUTIVE COMMITTEE. 

J . W. WADSWORTH, 
G. S. JOHNSON, 
GEO. w. FRANKLIN, 

L. H. PICKARD, 

Algona, Kossuth Co. 
Maquoketa, Jackson Co. 

Atlantic, Cass Co. 
Harlan, Shelby Co. 

W. F. HARRIMAN. R . J. JOHNSTON. P. L. FOWLER. C. E. CAMERON, Al ta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 
Atla.tr .......... .. . ......... ... ....... F, L. Morrison· 
Atton ............ ............... Hon. N. W. Rowell· 
Albia ...................................... R. Moore· 
Algona ..................... .... ... 0. D. Pettibone-
Alta ............................... .. . D. E. Hadden-
Alta (Near) ....... ............ ., ...... W. J. Minard. 
Ama.na ...... . ...... ............... Oonrad Schadt• 
Ames .............................. . Exp. Statton. 
Ames (6 mll es s. e.) ................... Isaac Young. 
Atlantlo ...... ...... .................... J. W. Love 
Audubon .......... . ................. F. P. Hooker. 
Bedford . ....... .... .. ........... Pror. El. B. Griffin. 
Belknap ....................... .. ... A. W. Rankin . 
Belle Plaine .................... ... S. P. Vandlke. 
Bonaparte .... ... ................. , Bon. B. R. Vale. 
Britt.. ................. . .......... G. P. Bard wick. 
Burllnfton. .. .. .... .. . . ... Prot. H. L. Atkinson. 
Oa.rrol ................. · .............. Moses Simon. 
Oedar Falls................. . ... Pro1'. A. 0. Page. 
Oedar Rapids ....... .. Electric Light & Power Oo 
OentervlUe, (Walsh P. 0) ....... Geo. Goodlander. 
Charlton ....................... Bon. S. R. Mallor_y. 
Charles 01ty ..................... Ohas. 0 . Schmidt. 
Oherokee ........................ Hon. L. W. Beal. 
Olarinda .............. ........... A.S.VaoSandt. 
Clear Lake ....... .................... A. S. Hawley. 
OUnton .................. ......... Luke Roberts. 
Oollege Springs .................... ... A. M. Finley. 
Oornlnf ............................ Tohn W. Bixby. 
Oounci Bluffs ..... .. ................... J.B. Rishel. 
Cresco ................... .... . ... Gregory Marshall. 
Davenport ......... . ............... "J. M. Sherrler. 
Delaware..... . ....................... Wm. Ball. 
Decorah..... .. . ................. F. H. Baker. 
Denison.... . . . . . . . . . . . . ........ James H. Holmes. 
Des Moines ............... •Geo. M. Obappek_M. D. 
Dows ................... .. ............. R. E. lfuller. 
Dubuque ·······················•····"E. a. Bowle. 
Eagle Grove........... . . ........ Small p age Bros. 
Eldon......... .. ..... .... . . .. .... T. Madden. 
Eldora ..................... Prof. O. F. Woodward. 
Elkader ........................... Obas. Reinecke. 
Esthervllle. . . . . . . . . . .. . . . . . ... M. L. Archer. 
Fairfi eld ......... . .... ., ......... Oharles J. Fulton. 
Fu.vette ................... ........... R. Z. Latimer. 
Ft. Madlson ................. Mlss L.A. McOrea<ly. 
Fonda ............... _ ............. Obas F. Linnan. 
Forest 01 ty ..... . .. ... ................. J. A. Peters. 
Fredericksburg .................. .... 0. E. Wright. 
Galva ............................ Jay M Crowley. 
Garden Grove .......................... M. Wemple. 
G1adbrook ..... .... ................. Geo. F. Parker. 
Glenwood ..................... ...... J.P. Jackso n. 
Grand Meadow (Postville P. 0.) .. F. L. Williams. 
Greene ............ ........ ............... J . L. Cole. 
Greenfield ............................. J. G. Culver. 
Grinnell ........................ .. .. Prof. S. J . Buck. 
Grundy Oenter ................. ..... Geo. F. Ellis. 
Guthrie Oenter ... .............. Oscar Kllogma.n. 
Hampton ............... ............. E. 0. Grenelle. 
Hedrick .... .......................... J. T. Brooks. 
Hawk eye ............ 1'1Uss Beatrice Klrkend,!.11. 
HopevUle... . . . . . . .................. M. 'l'. Ashley. 
l-Cumbol<lt ... . ...................... --B. S. Wells. 
Independence........... . . . . . . . . .. E. F. Wnlfke. 

Keokuk . . . . . ................ * Fred. Z. Gosewisch . 
Keosauqua ................. Prot. J. H. Landes WEATHER-CROP OBSJ,;RVERS. 
Knoxville .. ... .. .. .. . .Oasey and Reaver 
Lamoni ................. .......... T. J. Fitzpatrick . 
Le Ola.Ire ......... ... . . ............ River Observer. 

&porUnQ for tM WWU11 BulleUn. 

Lansing ............... . .... ... . . G. H. Markley. 
Larchwood . .. .. ...... .. .. .. .. .. .. . R. F. Walker. 
Larraoee ............................. H. B. Strever. 
Lenox ................................ J L. Hurley. 
Le l\1ars ............ . ................. Dr. T. E . Oole. 
Linn Grove (Mt. Vernon P. 0.) R ev.J .W.Hubba.rd. 
Logan .......... . ............ . ..... Mrs. M. B. Stern. 
Malvern ......................... .. ... R. F. Norton. 
l'llaquoketa .......... .... ... ... Dr. A. B. Bowen . 
Mason O!ty ....................... . .... B. F. Gibbs . 
M.arshaJJ t own ........................ 0. M Oook. 
td!llman, (Des Moines P. 0 ........... W. H. Shaul. 
Monticello ............................ 0. E. Heisey. 
Mooa.r. .. .. .. .. .. ..... . ......... F . G. Thom as . 
Mount Vernon.. . . . . . . . . . . . . . . .... Pro!. A. Collin. 
Mt. Ayr ............................... . A. F. Bea.rd. 
Mt. Pleasant ................ Dr. Frank T. Stevens. 
NeoJ.a .......................... J . H. Garland, Jr. 
New Hampton ...................... R.H. Gurley. 
Newton.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Lufkin. 
N ortb wood ........ .. ............. A. L. Thompson. 
Odebolt .................................. E. Starner. 
Ogden........................ . .......... E. Sayre 
OUn ........................... Hon. Nathan Potter . 
Omaha.Neb ............. . ............ "L. A. Welsh. 
Osceola.... . . . .. ........... ........... A. W. Lew ls. 
Ovid ................................... H . C. Mtller. 
Osage ............................... G.D. Pattlngill . 
Oskaloosa. ........•.. .. ... .... ........... Jos. Boyd . 
Ottumwa.... .... .. .. . ......... Dr. J. F . H errick. 
Pella .......... .............. ... ..... ... T. W. Oox. 
Pioneer ....... . .... .......... ..... A. W. Hawley. 
Plover ...... ........................... J. S. Smith. 
Portsmouth ................. .. . J. W. Dahlheimer. 
Prtmgt:Jar ...... ................... . P. R. Batley. 
Red Oak ....... ...... ................ Geo. W. H olt. 
R einbeck ..................... Dr. L.B. Hathaway. 
H.ldieway .......................... Arthur Betts. 
Roe Raptds ..................... .. W. O. Wyokolf. 
Rockwell Oltv ..... ....... . ..... ... 0. M. Randall. 
Ruthven ........ .. ................ .......... H. Oook 
Sao Olty .. .. .. . . ...... .... .. ....... . Dr. 0. Brown. 
Sibley ............... ... ......... H. G. Doolittle. 
Sidney . .. .. .. .. .. . .. . .. .. . ..G V. Swearlngen. 
Sigourney ................... Mrs. R. F. Ashbaugh. 
Sioux City....... . ............... *U. G. Purssell. 
Spencer .............................. S. Gillespie. 
Spirit Lake.... ... . ... : ..... W. 0. Drummond. 
Storm Lake ......... . ......... Pro!. M. L . Fuller. 
Stuart .............. .............. h . M. Boatright. 
8t. Ch arles ............................ R. D. Minard. 
Tara ..... ........................ W.E.Humpbry. 
Thurman . . . . . . .................... -. . ." .. 0. R. Paul. 
Toledo ....... , .................. .... Obas. Mason 
Vinton............... . ............ '1'. F. MoOune 

·Agency. .. . ......... ..... J. H. Van Zant. 
Albia ...... ... Wm. Mercer. 
Alle,rton .......... . .................... James Piper. 
Alta.. .. .. . .. . .. .. .. ..Jonas Cushman. 
Ames .. ......... .... ........... ........ .. 8. B. Mills. 
Attica . ..... ......... .... ...... G. W. Mendenhall. 
Battle Creek.... . . . . .. . . . . ........... A. Preston. 
Blatrstown .. .. ... . . ............... .. T. H. Wen. 
Boone ............................... L. O. Morris. 
Oentervllle . ..... ...... ..... ... .... Henry Galley· 
Charles Olty ..................... .... W. B. Towner · 
Charlton ..... ..... .. ... .......... .. . . 0 . 0. Bu r r. 

·Olarksvllle.. .. . . . . . . . . . . . . .. . . . .. . F. M. Russell 
Oorrectlonvllle ............. Bon. W. B. Chapman. 
Corning.. . . . . .. . . . . .. . . . . . . . ..... .. Jerome Smitb. 
Oorwitb ................................. Wm. Oxley. 
Olermont .... .. .. ................. Obas. Larrabee. 
Oounoll Bluffs .. ......................... L. Prouty 
Creston ................... ... .... .... M. V. Ash by. 
Danvllle ... .. ........ ....... . Sherman Matthews. 
Emerson .. ................. ..... .... . JJ. B. Nims . 
Ely.... . . . . . . . . . . . . ....... Hon. A. J. Fuhrmeister . 
Farlin ............................ .. Jesse Johnson. 
Fulton ........................ . . Carl S. Frank. 
Fontanelle ..... ............. Bon. L. M. KIiburn. 
Ford .... .. ..... ........... ........... J. O. Rloharde. 
Fort Dodge ....................... R. W. Blaine. 
Geneva.. . . . . . . . . ........... Wm. B. Thompson. 
Grinnell .. ....... .. . . . ............... A. 0. Price. 
Guthrie Oenter ...... ... . .. .. ....... W.W. Balley. 
Gilman ...................... . . ..... Jame11 L. Wylle. 
Hesper . . .. .... ..... . ............ . G. E . Dlll!ngham. 
Humest on ........ .. . .......... Hon. S. H. Moore. 
Indepen<lenoe .. ..... ... ........ ... . O.L. 1.'homas. 
Larr a bee .. . ........ . .... . ..... .... H . B. 011.rn ahan. 
Le Mars . . . . . . . .... . ...... Hon · Ben-ry Sohrooten. 
L ockridge ......... . ........... John F .. Farmu.n. 
.Marshalltown .... . ........... Hon. S. B. Packard. 
Mason Olty ..... ...... .. .......... Wm. Nettleton. 
Mapleton ................................ A. Lamb. 
Mt. Pleasant ................... ..... W. S. Wright. 
Milton ....................... Hon . E. 0. Holland. 
Mount Vernon ... . ......... ..... .. Robert Smith. 
Nevada .............................. Geo. 0 . White. 
Osage ........................... ...... . E . W. Stacy. 
Orange Olty ... ............. , ... H . J. VandeWaa. 
Paton .. ............................... A. B. Oondlt. 
Plttsbur.11:...... ... .. . ........... G. O. Duffield. Vl!Usca. ...... . ... ...... .. .. . . O. E. Matteson. 

Wapello...................... . Geo. ,v. Schofield. 
Washington ........... , .......... Wm.A. Oook . 
Washta. ................................ H. L . Felter. 

Rockford (Oerro Gordo) ......... Hon. J. W. Bird. 
Rook Raplds ................... D. E. F. Merrill. 
Rockwell Oity ........................ J. G Palmer. 

Waterloo ........................... M. L. Newton 
Waverly ............................. H. S. Hoover. 
Waukee.. ... .... . .................. N. 0. Wragg. 
Webster Olty.... . .. . .. . . . .. . .. . . .Lou ls Frank . 
Wh,~t Obeer ....................... Hon. J. O. Beem . 
Whitten ..................... Dr. Frank P. Butler. 
Wilton Junction ............. J. M. Rider 
Winterset-. .................... w. W. McKnight 
West Rend .................... Pbtl. J>orweller 

Rossville. . .. . . . . . . . . . . . . . . . . . . . . ... .. T . B. Wiley. 
Rowley

1 
••• -· • • • • • • • • • • • • • • • • • • • • • • ••••• L. Maxson. 

Sagevll.e ..... .. ... ... . ....... Hon. F. N. Knoll. 
Seymour ............................... L. B. Sager. 
Sbenandoa.b. . . . . . . . . . . . . . . .. Reuben Mullison . 
Spirit Lake .. . . _ ....... ... ....... .... . L. Stowe. 
State Center ....... . ............ . .E. P. Tho~son. 
Tama .. ...... . ..... ........ ........... w. G. a.Un. 
Uni• ...........• . .... ... EdwHumm,, 

[ndla.nola ....................... Prof. J. L. TUto11. 
[owa Olty ...................... Prof. A. A. Veblen. 
[owa Falls ............. ......... ... . J.B. Parmelee. 

West Union .......... .......... .... J.M. L!sb er . 
West Branch ........................ A. A. Madson. 

Va n Borne." ........................ Spencer Sm1tb. 
Winterset ..................... H. A. Kinsman. 
Wall Lake . ........ ..... ............ T. E. Wilcox. 

*U.S. Weather Bureau. WUton... . .. . . ......... Thoe . Root. 
Wiota ...................... . .......... I. S. Coomes. 
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GENERAL REVIEW OF THE CROP SEASON, 1898. 

The winter months were warmer than usual, with generally 
light precipi.ation, and the advent of spring was relatively 
early. March was warm and favorable for early farm opera
tions, except in the southeastern counties where the soil was 
saturated by excessive rains. More than the usual amount of 
spring grain was sown in ~larch, and there was a rr.arked 
increase in the acreage of spring wheat compared with recent 
years. 

April was nearly normal in all weathe!' conditions, and 
generally favorable for preparation of soil and seeding. The 
bulk of small grain was sown before the middle of the month, 
except in the extreme north and in some of the southeastern 
counties where work was retarded by excessive moisture. 

The first half of May was cooler than usual, retarding the 
germination of seed and the growth of corn; but the last hal:f 
was sufficiently warm to bring the temperature of the month 
up to the normal. The spring months were especially favor
able for the growth of grass and small grain. The pastures 
afforded ample feed for stock, and the meadows gave promise 
of a.large crop of hay. On the first of June, wheat, rye, oats 
and barley had made phenomenal advancement, and the chief 
drawback was the danger of injury resulting from an excessive 
growth of straw. The bulk of the corn area -~as planted 
between the 10th and 25th of May, and the soil was in excel
lent tilth The seed was unusually sound, and the germina
tion was almost perfect, resulting in an exceptionally good 
stand. And on the 1st of June the condition of corn was 
above the average for that date in recent years. 

June was warmer than usual, with excesstve moisture in a 
large part of the state, and all the conditions w,·re favorable 
for a rank growth of vegetation, especially of the grasses, 
cereals and weeds. In portions of the southern districts, and 
notably the southeastern counties, the heavy rains caused con
siderable damage and greatly retarded field work. At the 
close of the month, however, the weather conditions were 
about normal, and corn was rated above the average, with 
small grain crops exceptionally good and promising. 

With considerable variability in the daily temperatures, the 
average for July was about normal. The month was generally 
dry, though scattered localities recejved excessive amounts of 
rainfall. Drouthy conditions prevaJled generally from the 3d 
to the 27th, mitigated in a few sections by showers the 6th and 
19th. For a period ()f about twenty-four days the larger part 
of the state received very liU.ll' moisture, and the greater 
portion of the precipitation of tht '"'>nth fell in the last four 

days. And the drouth was intensified by some high tempera
tures, ranging from 90° to 100°, with brisk to high winds dur
ing a part of the dry period. 

Though the dry weather was somewhat unfavorable for 
corn, late potatoes and pastures, yet there were compensating 
advantages resulting from the almost ideal conditions for 
maturing and harvesting the unusually large crops of hay, 
wheat, oats, rye and barley. In the larger part of the state 
the bulk of the hay was secured in perfect condition; and, for 
the most part, the weather was all that could be desired for 
cutting, shocking and stacking the heavy grain crops, which 
because of the great bulk of straw, needed continued dry 
weather to secure it in good order. 

The condition of corn was unusually good the first week in 
July, giving promise of more than an average yield. The dry 
weather and occasional periods of high temperatures that pre
vailed from the 8th to the 27th, during the critical stage in the 
development of the corn plant, unquestionably caused material 
injury in fields most exposed to the effects of the heat and 
arid conditions. 

The average temperature of August was very close to the 
normal, the first half being cooler than usual and the last half 
unseasonably warm. The rainfall was very unequally dis
tributed, ranging from less than an inch to more than 10 
inches, the heavier amounts being reported from stations in 
the southeast district. The larger part of the state received 
considerably less than the normal rainfall for August. The 
1lrst two weeks brought eome measure of relief from the 
drouthy conditions that prevailed through the larger part of 
July. Though the nights were too cool for the rapid develop
ment of corn, yet the reporte showed fairly good progress of 
that crop, and at the middle of the month the general condi
tions gave promise that it would reach maturity in advance of 
the usual period of killing frosts. During the last half of the 
month the prevalent high temperatures and dry weather has
tened the ripening process of the belated portion of the corn 
crop 11,nd brought the larger part to a sufficient degree of 
ma.turity to be cut and shocked In some sections the extreme 
heat caused some damage to late corn, but generally the crop 
was benefited by the conditions which carried so much of it 
beyond the danger line. The potato crop suffered some dam
age by the dry and hot weather in the latter part of August. 

In considerable portions of the state there was sufficient 
moisture in the soil to facilitate plowing, and more than the 
usual area. bad been plowed at the close of the month, and a 
good beginning had been made in sowing winter wheat and 
rye. On the whole, August was a favorable month for farm 
operations and for the ripening of crops 

• 
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September brought almost ideal weather for ripening the 
late-growing crops, for threshing and garnering the small 
grains, and for fall plowing and sowing fall wheat and rye. 
The mean temperature was slightly above the normal for the 
month, and there was abundant sunshine to afford normal 
ripening conditionR. The rainfall was generally ample for 
current needs, to facilitate plowing and to maintain growth in 
the pastures, though in a portion of the state the supply of 
moisture was somewhat deficient. The larger part of the rain
fall came during the first half of the month, at the time when 
it was most needed; and the bright, clear weather of the last 
fifteen days brought the belated fields of corn and other crops 
to full maturity without a touch of frost. At the close of the 
month more than the usual amouvt of fall plowing and seed
ing had been accomplished. 

The first half of October was faTorable for outstanding 
crops, and corn was fully ripened and nearly dry enough to 
crib before killing frost. But the last half of the month was 
cold and wet, with severe storms of rain, wind and snow flur
ries, causing material injury to the unharvested corn that was 
more or less flattened by wind and snow. The conditions were 
generally favorable for early sown fall wheat and rye, which 
have made a good stand, with an increased acreage. On the 
whole the crop season of 1898 has been propitious, and this 
state has seldom harvested more abundant yields of the staple 
products of the soil. 

NOTE AND COMMENT. 

-
The Iowa Agricultural Report for 1897 contains a number 

of scientific papers of practical value to farmers; and also a 
Farmers' Institute Department, containing selected papers 
read before the county institutes during the past year. Sec
retary Fowler has a considerable number of volumes which 
will be forwarded by express to the secretary or president of 
institutes for free distribution at the next session, if applica
tion is made in due season. The Secretary announces that it 
is desired to give large space in the next annual report to 
institute papers and addresses, and officials are requested to 
bear that fact in mind and secure copies of the papers that 
they deem worthy of pu blica.tion, 

** * Northern Iowa this year has been found to be strictly 
within the fruit zone. But the people therein are not as yet 
inclined to invest largely in the culture of bananas and 
oranges. For that line of fruit production they will patiently 
a.wait the full development of the climatic change which 
many of them believe to be in progress. 

** * In a recent number of the Electr rcai Revtew, Nikola Tesla 

it. With the article an illustration is presented showing 
streams of electricity issuing from a single terminal giving an 
estimated pressure of two and a half million volts. The 
Eleclr1caL RevieuJ comments on Mr. Tesla's novel and startling 
ideas as follows: '' Tesla now proposes to transmit, without 
the use of any wires, through the natural media-the earth 
and the air-great amounts of power to distances of thousands 
of miles. This will appear a dream- a tale from the Arabian 
Nights. But the extraordinary discoveries Tesla has made 
during a number of years of incessant labor, which are 
authoritatively described in our present issue, make it evident 
that his work in this field has passed a stage of laboratory 
experiment and is ready for a practical test on an industrial 
scale. The success of his efforts means that power from such 
sources as Niagara will become available in any part of the 
world regardless of distance " 

* * * 
The discovery that a R'Ood article of printing paper can be 

manufactured from cornstalks to sell at a cent a pound will, if 
verified by practical tests in a commercial way, mean the birth 
of a vast new industry, the conservation of the forests and a 
new impetus both to farming and to journalism. In fact, it 
will make the corn field a factor in the intellectual develop
ment of the country. But it would be premature to speculate 
upon the economic possibilities which, if they be anything like 
as great as the present claims suggest, will not be long in 
materializing in a dividend-paying form.-Philadelphia Rec<rrd. 

* * * 
The Frultman says: "The latter part of November is suffi-

ciently early to cover grapes, roses, and tender shrubs. Earth 
is the most convenient material. Don't uncover until April.'' 

** * 
The steamer Reael, while passing through the Gulf of 

Tonimi on the morning of August 8th, experienced a shower 
of mud that continued three hours. The sky was darkened 
and a tremendous sea rolled. On the deck and masts there 
was a layer of mud more than six inches in thickness. It is 
supposed the shower came from a.n active volcano on an island 
in the Gulf of Tonimi. 

** * 
It has been shown by observations that there is a regular 

recurrence in Great Britain, at intervals of about thirty-five 
years, of cold and wet periods. This appears to sustain the 
statement of Bruckner that such periodicity occurs in various 
parts of the world. 

* * * 
There seems no longer any reason to doubt, says the New 

Engui:nd Farmer, that our Indian corn, supposed to be a distinct 
genus, and named Zea-Mays, by Linnaeus, is nothing more 
than an improvement by selection from a wild, coarse grass of 
Mexico named Euchlaena Luxurians, and which, after all, is 
found to be only a strong, wild variety of a more slender 
form common to a wide extent of country, and named Euch
laena Mexicana. This more luxuriant form is known to the 
Mexicans under the name of teosinthe. The relation of maize 
to teosin the is precisely the same as that of the common carrot 
and parsnip to the wild carrots and parsnips of our fields and 
fence corners 

* * * 

describes a possibility in electric power transmission. Bis 
inTentions for transmitting electricity at high pressure over 
long distances have been successfully applied at many natural 
sources of power. Probably the most important of these 
plants in the United States is at Niagara Fa.Us, costing over 
S6,000,000 to install, which supplies electricity to many large 
factories and supplies electric power for running the trolley 
lines of the city of Buffalo, twenty-six miles distant. The 
announcement is now made that by employing an apparatus 
which he has invented, capable of generating electrical pres
sure vastly in excess of any heretofore used, located a.t natural 
sources of power, the current can be conducted to a terminal 
maintained at au elevation where the rarefied atmosphere is 
capable of conducting freely the particular current produced; 
then at a distant point where the energy is to be used com
mercially, to maintain a second terminal at about the same 
elevation to attract and receive the current and to convey it 
to earth through special means for transforming and utilizin~ 

Nearly all crops show a better growth directly over a tile 
drain than they do a few feet distant on either side. Take a 
few observations and note the good effects of thorough drain
age. The productive capacity of many farms may be increased 
two-fold by properly constructed tile drains. 

* * * Professor Storer, in Agricu,lture, clearly sets forth the bene-
ficial effects of aeration of the soil by tile drainage and thor
ough tillage. He says: 
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"Every well tilled field provided with tile drains is in some 
sort a. saltpeter yard. In such a. field much <'f the manure and 
of tbe remains of plants and of the humus in the soil will 
readilv be converted into saltpeter, and all experience teaches 
the great value of this substance considered as a manure. Indeed, 
when the soil is merely stirred as with a hoc or harrow or cul
tivator, it must often happen that the formation of nitrates is 
promoted, and some part of the significance of the summer till
age of crops may be fairly attributed to an actual increase of 
fertility through changes brought about by the action of oxy· 
gen on organic matters in the son. But even if saltpeter be 
left out of consideration, it will still be true that the good 
effects produced by frequent plowing, harrowing and hoeing, 
and by draining also, result not merely from an alteration in 
the mechanical condition of the soil, but largely from the 
admission of air and moisture, which not only go to feed the 
plants directly, but so act upon various substances in the soil 
as to fit them to be taken up by plants." 

* * * 
According to a recent report issued by the U. S. Geological 

Survey, Iowa is sixth in the ~ist of coal producing states, being 
surpassed only by Pennsylvania, Illinois, West Virginia and 
Ohio. The total product of bituminous coal in 1879 was 4,611,-
865 tons, worth at the mines $5,219,502, giving employment to 

10,703 men. 
* * * 

By noting the perturbations of the planet Vulcan, which 
may be clearly seen " in the mind's eye,'' and by careful com
putations based upon the directions indicated by the horns of 
the new moon in October, together with certain occult doings 
among various members of the solar system, we are enabled to 
make a long range forecast for the approaching winter. In 
many portions of the northern hemisphere there will be 
extremely low temperatures, with heavy snows and fierce bliz
zards. In fact, it will be a hard winter, and the inhabitants 
of all regions north of the Arctic circle bad better cover up 
their vines, add somewhat to the thickness of their ice buts and 
increase their supply of blubber. Whenever the moon is 
reduced to its last quarter, in the Vulcan period, there will be 
much distress and disturbance of the elements, particularly in 
the upper Yukon, Greenland and northern Siberia. From 
December 1st to March 1st every day will be excessively cold 
and stormy-at several points in the northern hemisphere. 
This may be regarded as absolutely certain, but we are unable 
to locate the exact spots where the worst sort of weather will 
be experienced. In this portion o-f the Mississippi valley we 
shall have cool waves and warm waves in periods of variable 
duration, intermingled with snow, sleet and rain at irregular 
intervals, just about as we have experienced since this co-untry 
was settled. It may keep Vulcan, Venus, Mercury and the 
man in the moon quite busy to work all the changes in tem
perature, and to bring on the storms at the rate of six to ten 
each month, but we may rest assured they are attending 
strictly to business in that line. 

If any one asks for a more specific forecast of the coming 
winter, giving exact dates and localities of the occurrence of 
cold or warm, fair.or foul weather, we would respectfully refer 
him to the astrological almanacs issued by our long range 
weather prophets. It is not necessary to buy a new almanac 
for the coming year; any old almanac will do as well as a new 

one. 
* * * 

A Washington special, of October 15th, contains the follow-
ing interesting paragraph: "A meeting of scientific men has 
just concluded its labors at Bristol, England, in connection 
with the meeting of the British Association for the Advance
ment of Science. This meeting was composed of the leading 
authorities on the study of terrestrial magnetism. The ques
tions submitted for deliberation concerned the preparation of 
a plan for a systematic magnetic survey of the entire globe, 
and the deliberations of the convention resulted in a general 
recommendation for that purpose. The principal work of the 
conference, however centered in the wider questions involving 
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~agnetic observations, their present unsatisfactory distribu
tion over the globe, and their inadequacy as regards numbers. It 
is here that the United States is in a position to take a most 
important step in the adva.ncement of knowledge by establish
ing and maintaining a well-equipped magnetic observatory on 
one of the Hawaiian islands." 

*** 
A correspondent makes inquiry concerning the construction 

of ground wires on wire fences, to protect stock from the 
deadly effects of lightning that is frequently conducted many 
rods along the fences. A ground wire, to be effective, should 
have contact with every wire on the fence, and should enter 
the ground far enough to reach moist earth, or at least two 
feet below the bottom of the fence post; the deeper the better. 
In the construction of a fence the wires may be most easily 
sunken to the required depth in the bottoms of post-holes, 
before the posts are set, by the aid of a slender bar or pointed 
rod of steel. The contact with the fence wires may be made 
on the posts, and it would be well to have the ground wires 
long enough to allow points to be elevated a few inches above 
the posts, serving as lightning rods. A good ground wire 
attached in this manner to every fourth post, where the posts 
are set a rod apart, ought to afford a large measure of pro
tection. The cost of wire is trifling, and if the ground wires 
were placed two rods apart the expense for labor and material 
would not be burdensome. 

* * * 
A Boston circular says: "About 2,000,000,oot> bushels of 

corn are of late years consumed in this country, l,000,000,000 
bushels of which is fed to meat-producing animals, 600,000,000 
bushels to working animals, 200,000,000 bushels for human 
food, and 200,000,000 bushels for seed, for distilling and other 
purposes. Expert authorities claim that the quantity fed to 
animals the past crop year was largely increased by reason of 
the protracted drouth last fall and resultant loss of pasturage, 
and that the quantity used for human food was also much 
greater by reason of the abnormally high price of wheat and 
flour.'' 

** * 
At the seventieth session of the "Congress of German -Me'n. 

of Science and Physicians," held at Dusseldorf September 19th, 
Professor Martius gave an address on the causes of illness, in 
which be argued that the pathogenic microbes were not the 
true cause, but only the occasion of illness. 

* * * 
A prominent and well informed grain dealer of Chicago, 

says: '' Low values increase consumption and waste. Crop 
damage is always overestimated; large crops are also over
estimated; and small crops are usually underestimated." This 
is true, and the experience of the past few years affords ample 
verification. There is a tendency in human nature to exag
gerate everything of an unusual character, as, for example, 
extremes of heat or cold, severe storms, big crops or the extent 
of damage or disaster to crops, etc. And usually the exaggera
tion grows as the years pass by; the old-time cold was much 
colder, and the big crops were much greater than the bumper 
yields of recent years. The '' oldest inhabitant" can tell of 
phenomenal events that occurred away back in the first half 
of the century. 

WEATHER BUREAU CONVENTION. 

Pursuant to notice a convention of officials of the United 
States Weather Bureau was held in Omaha October 13th and 
14th. There were over sixty officials in attendance, represent
ing all sections of the country, and a goodly number of volun
tary observers were guests of honor with full privileges of 
membership. The sessions were held in the spacious and 
elegant rooms of the Omaha Commercial Club, which were 
generously tendered for the occasion . 

I 
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Prof. Willis L. :tifoore, the honored Chief of the Bureau, 
called the convention to order, and opened the session by a 
felicitous address , referring to the auspicious condition of the 
country, the progress that has been made in this branch of the 
public service, and the work of betterment that should be 
accomplished in the future. He closed by calling upon Prof. 
Cleveland Abbe, who has been connected with the Bureau 
since its orl?'anization, to serve as temporary chairman. 

The papers and oral discussions covered a very wide range 
of topics, relating to the practical working of the service and 
its relation to the public, and a high order of ability was 
evinced in the matter and manner of presentation. The pro
ceedings throughout the session were deeply interesting and 
profitable, and we are glad to be assured that a very complete 
report will be published by the Department and widely dis
tributed. The following select~ons from the program will 
serve to show the scope and practical character of the topics 
presented and discussed: 

lands will bring- f6rth in greatest abundance. Experience has 
been called our great teacher, but something else is required 
of the successful al?'riculturist. · He must get close to Nature 
and learn her secrets. It is not sufficient for him to know that 
a certain piece of land produces an abundance of one kind of 
grain, while another farm prorluct cannot be grown thereon 
He must know why these things are so; he must understand 
the composition of the soil he cultivates, how much rain annu
ally falls on his possessions, and the movement of this moisture 
in the soil. He must understand the nature of the economic 
plants, the plnnt foods required in growing and maturing 
them, and the amount of moisture and sunshine necessary for 
perfect ma.turity. Climatolog,v is isurely a part of agriculture. 

Relation of the Weather Bureau to the public. 
Forecasts and Special Warnings. 
Relation of the Weather Bureau to Agriculture. 
West India Hurricane Service. 

The United States has an Agricultural Department, of which 
the Weather Bureau is a part, the most complete in the world; 
and at its head iR a practical farmer, a scientific farmer-one 
who has guided the plow as the furrows were turned, and one 
who bas studied the science of agriculture in Nature's labora-
tory as well as in bis own. Under him serve what Sir Richard 
Armstrong, of England, declares to be the ablest aggregation 
of agricultural scientists to be found anywhere in the universe. 

Relations with Commercial Bodies and Scientific Organiza
tions. 

The homeseeker obtains from the Weather Bureau informa
tion as to the climate of any state or county in which he wishes to 
locate; the divisions of soil and chemistry inform him as to the 
nature of the land he will cultivate and what crops will best 
thrive thereon; the botanist and vegetable pathologist name 
the flora and the diseases to which it is subject, and give a 

Meteorological Statistics and How to Improve Them. 
Effect of Forest Clearing and Cul\ivation Upon Water Sup· 

ply, Rainfall and Temperature. 
Primary Work on Meteorology for u&e of Schools. 
Bulletins of the Climate and Crop Sectiona. 
Aerial Observations. 
Is the Weather Map Appreciated and Understood by the 

Public? 

remedy for the disease; the agrostologist advises him as to the 
grasses to be sowed for feeding his flocks; and the department 
publications keep him abreast of the science of farm work as 
it expands and develops The Agricultural Department is a 
monument of which the people can be justly proud-a monu-Studies of Climate. 

Voluntary Stations, Their Object and Collateral Functions. 
Development of the Weather Map. 
Storm Signals on the Lakes. 
Distribution of Forecasts by Mail. 
Utility of Hygrometric Observations. 
Long Range Weather Forecasts. 
Within our limited space we are unable to publish a synopsis 

of the papers and discussions; but we hope to find room in 
future issues for some of the many excellent papers that were 
read before the convention. 

An enjoyable feature of the meeting was the banquet at 
the Millard on the night of the 13th. 

RELATION OF THE WEATHER BUREAU TO THE 
DEPARTMENT OF AGRICULTURE.* 

--
BY E. B. CAL VERT. 

There a.re three things, more than any other, upon which 
the prosperity of a nation depends-its climate, agricultural 
products and mineral deposits. It is difficult to conceive of a 
progressive and wealthy nation without these natural resour
ces. The products of the soil and the earth beneath the soil 
give life to the people and material and products that are the 
basis of commerce and manufacturing; but however rich a land 
may be in soil and minerals it cannot reach its fullest develop
ment unless the climate of that land is favorable. In our own 
United States we have all the conditions of a prosperous 
nation. 

"Nature was here so lavish of her store, 
That she bestowed until she could bestow no more." 

The work of the Weather Bureau is so closely interwoven 
with two of the great factors of prosperity that we have named 
-climatology and agriculture-that one cannot be considered 
without the other. If the climatology of a. section is accurately 
determined, the scientific agriculturist knows what crop the 

• Paper read at Weather Bureau Oonventlon, Oma.ha, October li, 1898 

ment built of divisions and bureaus whose functions are 
separate and useful, yet working together in one harmonious 
whole. The Weather Bureau is a part of this grand monument. 
A great portion of its work necessarily pas no connection 
with agriculture, but along certain lines its identity with the 
department is clearly established. This is particularly true in 
regard to climatology, and its climate and crop work. The 
botanist, biologist, agrostologist, agriculturist, chemist and 
soil physicist, all understand and appreciate its value. It is 
just as necessary for the Weather Bureau section directors of 
the state climate and crop services to have a certain knowledge 
of the work done by these scientists as it is for them to under
stand something about climatology. The section director is 
better fitted to intelligently report the crops of which he 
writes, if he understands these things. It is all a part of his 
work. He can aid the soil physicist, botanist, and chemist, 
while they in turn impart to him useful knowledge. A suc
cessful forecaster in the Weather Bureau, in addition to his 
knowledge gained by experience and empirical reasoning, must 
know the physical laws connected with the met1::orologicalcon
ditions he foretells. Just so, the section director, in addition 
to his skill as an executive and his abili ty as an organizer, 
should understand the principles of agricultural chemistry, 
and the physical requirements of the staple crops. This 
knowledge raises him above the plane of a mechanical vvorker 
to the eminence of a practical scientist and student. The 
climatolog ical and agricultural field is large. Our knowledge 
of it is but a grain of sand on the ocean shores as compared to 
the laws that have not yet been unfolded to any man. But 
Nature holds har secrets with jealous care. She only reveals 
her jewels to those who, by sweat of the brow and concentra
tion of the brain, earnestly dig down into her depths. There 
is legitimate. work in this line to be done. and it behooves the 
officials of the Weather Bureau to remember that we are but an 
integral part of a g reat Department, and that we should become 
acquainted with the aims , objects and developments of the 
other branches, to the end that we may grow together, one 
assisting the other, to a perfect organization. 
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TOPICS FOR DISCUSSION AT FARMERS' INSTITUTES. 

Answering numerous requests we- have prepared a list of 
topics from which selections may be made in the preparation 
of programs of farmers' institutes. It is by no means complete 
and exhaustive, but the list covers a very wide scope and it 
may at least serve to illustrate the fact that scientific agricul
ture is a very broad and comprehensive field of study and 
experimentation. It is not supposed that one-fourth of the 
topics enumerated could be fairly well discussed within the 
limited time consumed at an annual session of a local institute. 
Some of the topics may be outside of the usual range of dis
cussion, but they are all of sufficient importance to entitle 
them to consideration: 

1. Conservation of Moisture in Dry Periods: Deep plow
ing, subsoiling-tile drainage-rolling-mulching, etc. 

2. Conservation of Fertility: Rotation of crops-clovering 
- maintaining the proper ratio between grass and grain pro
duction-application of manure, etc. 

3. Soil Washing: How to prevent it-grasses as soil bind

ers, etc. 
4. Shelter Belts and Groves: Proper location-practical 

v&.lue-nut-bearing trees and trees valuable for timber or fuel. 

5. Tile Drainage: Practical Talue in wet or dry seasons
construction and location-effects in conserving fertility and 

moisture. 
6 Permanent Water St.:pply on Farms: Deep wells-artifi

cial ponds or pools fed by springs or tile dr ains-cisterns, etc. 
7. Windmills or engines for Power. 
8. Irrigation for Gardens, Fruit Fields and "Lawns: To 

what extent is it practicable and profitable? 
9. Profits in Thoroughbred Poultry: Fowls as scavengers 

and insect destroyers. 
10. The Up-to-Date Farmer: Some of bis strong points and 

characteristics-business methods applied to farming. 
11 Farm Dairies and Co-operative Dairying. 
12. Preventable \Vastes and Losses in Farming. 
13. Losses by Lightning: To what extent are they pre

ventable?-wire fences, ground wires, lightning rods, metallic 

roofs, etc. 
14. Horse Breeding for Profit: Size, form, weight, style 

and action. 
15. Thoroughbred and Grade Stock vs. Scrubs. 
16. Swine Breeding, Feeding, and Prevention of Disease. 
17. Winter Wheat in Crop Rotation: Is it a profitable crop 

at less than a dollar pe1· bllshel? 
18. Soiling crops £or Dairy Cows in Dry Spells: Best vari-

eties for forage. 
19. Equities Between Land Owners and Renters. 
20. Corn Growing: Preparation of soil-selection of seed 

-most prolific varieties-planting and cultivating-when and 
how to lay it by-utilizing the fodder-should the farmer be 
content with only an average yield? 

21. Sheep Husbandry: Value of fleece and ftesh-utility 
of the animal in destroying brush and weeds and fertilizing 

the soil. • 
22. The Farmers' Vegetable and Fruit Garden: Varieties 

-methods o:f culture, etc. 
23. Weeds and Their Destruction. 
24 Fungus Diseases of Farm and Horticultural Crops and 

their Prevention 
25. Bacteria and their Relation to Agriculture- in dairy-

ing- in sanitation-plant food, etc. 
26. The Forage Problem: Grasses adapted to meadows 

and pastures 
27. Chemistry and its Relation to Agriculture: Food of 

plants-composition of milk and its products-testing milk, 

etc. 

28. Diseases of Animals: Prevention and cure-need of 
instruction in elementary veterinary science. 

29 The Department of Agriculture; Are Farmers Deriving 
their Full Share of Benefit Therefrom? If not, why not? 

30 The Weather Bureau and its Relation to Farmers: 
How to make practical use of its forecasts and reports-need 
of elementary instruction in relation to origin and movement 
of storms-value of weather observations and records. 

31. Household Economics: Care of health-nutritious 
diet-cleanliness-sunlight and shade-healthful sleeping 
rooms-pure drinking water-sanitary surroundings-comfort
able clothing-value of cheerfulness, etc. 

32. The Social Side of Farm Life: Cultivation of ameni
ties-innocent recreations and amusements-picnics and holi
day gatherings, etc. 

33. Rural Educational Advantages: Value of good country 
schools and church privileges-organization of literary societies 
-circulating libraries and an abundant supply of good and 
pure literature. 

34. The Iowa Agricultural College: The good work it has 
done fo-r practical farmers-bow may it be made still more 
serviceable?-need of brain culture in modern agriculture. 

35. '£he Agricultural Paper: Mission and value in the 
home-an exponent of the farmers' interests-worthy of 
patrona~e, etc. 

PRENOLOGICAL OBSERVATIONS ON THE GROWTH OF 
CORN. 

BY E. R. HODSON. 

In this paper a.re given the results of an experiment seeking 
to show the effects of temperature and moisture on a growing 
crop. 

Certain varieties of corn were selected out of a plot con
taining 380 varieties. The height of four varieties was meas
ured at certain periods throughout their growth. At these 
periods the averages per day of the air temperature, soil tem
perature, maximum and minimum temperatures in degrees F., 
relative humidity of the atmosphere, and rainfall are given. 

In the first part of the paper four varieties are followed 
through their growing season in this manner. 

The second part of the paper seeks to show the influence of 
temperature and moisture on the different kinds of corn
sweet, dent, pop and fl.int. In this case the averages are given 
at maturity for the whole period and at the end of the germ
ination period only, the object being to show the influence of 
temperature and moisture on the different classes of corn, not 
on individuals, at different periods of growth. 

In some cases the differences are slight and appear trivial, 
but these figures are all averages for periods a.nd must be 
judged accordingly. 

PART 1. 

T \.BLE I. 
. ., ' '0 

'0 <1),0 
I ,0 AS ' I Q) 

Q) a>~ - Q) 
a:> J.o A 1:1'0 ... 

-.-ARIETY. 
+> A A S+> (,) ~.s 

- 41 
::I 

A J.I co "" o5 '"t,0o5 
.... _.., _.., 

~ (!)- a> A Ql,... A o ..s o5 - ~p. ~ ~ a, ~o- ~ 

--➔-- - -
Ea.rly Mastodon .............. l\Iay 9 12 May20 50 July 5 Aug. 30 
Negro Equality....... . .... l'tlb.y 9 12 Ma.y20 66lli) Aug. 18 Sept. 24 
Southern Horsetooth fodder 

i2 l\[a.y 20 66i:i July 22 Sept. 1, corn .. ' ... . .. .......... Ma.y9 
Sandford corn .... May9 12 l\Iay 20 75 I July 2 Sept. 1 . .. .. . 

HEIGHTS OF OORN AT TUE DIFFERENT PERIODS, 

.. 
d ..4 ~ co co co '° ,,.., .... (N ,,., 

Q) 
. 

VARIETY. I>, 
G) I>, I>, I>, bl! 
A A .... ..... - ::I al ::I ::I ::I ::I ::I 

:El t-,:, ~ t-,:, ..., ~ ~ 

-- --------
Early Mastodon .... . 6% t. 17 t. 2 t.11 \f 1. 4 t. 71/s 1. 6 t. 9 1. 8 t. · st a 1. 
Negro Equality .. 5 i 13 i. 2 t. 7~.i l 4 t. 5½ 1. 5 f. 61/s I. 7 t. 3 i. 1 t. 3 1. 

Sou, bern Horsotoot b 
6½ 1. lfl½ 1. 2 f. 7%. l. 4 t . 6 i. 5 t. 91/s i. 7 f. 2 i. 7 f. 7 l. food er corn. . .... . 

Sa.nd Cord oorn ........ 8½ i. 16 1.12 f. 5½ i. l3 f. 8 t. 5 t. ½ i. 5 t . 6½ l. 6 r. l 1. 
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TABLE II-MAY 0-20. 

, .... -Gi I L ao - .. M 
Cl) 0::, :s Cl) 
l:IG' ., Cl) OJ~ a i::i 

,! .... o .. VARIETY. o- Cl) ::, Cl) .. Cl) • .., 
ti(~ i,oCI> tits 'C <IS 

I I -Cl -13 
Cl 
l,Q • 

.. C 
Cl) I> 
0i-: . 

"' I>, _ ... 
ce>-
bli .. '.2 

I i::i -"' .. 
Cl) 
l,Q 

the relative humidity is high. The soil is w~rm and moist. 
However, the range of temperature is a little high, being 32°. 

dd "' C. f ::, oi::i ...... .. a "' 8 = .. a ., . 

Table III gives the height and averages during the first 
period of growth from ?.fay 20th to ~lay 30th. The rainfall is 
higher than during the preceding period while the relative 
humidity is slightly lower. The range of air temperature is 
lower, being 30. 7°. The soil temperature is 10 2° higher. '(Tnder 
these favorable conditions the corn made good growth. 

-- Cl) 41 .... ~a :s Cl) a .. ::, :a .. C 
Cl) Cl) ::, 

.. ::: 
I> C. :I! I>.., I> u..d 

Cl) <IS 
=,,... 0.. cd < < < < < 

Early l\1SL,itodoo .. ........ ?otay 0-20 61 8 61.5 18 5 I 4tl . !\ 92.:1 073 Negro Equality . May 9 20 tH Ii 1 61. 5 ~!!.5 I •o s . .. . 
Southern Horsotootb fodder 9".! 3 073 

Table 1 V gives the height and averages during the period 
from May 30th to ,June 11th. During this period the rainfall 
is very high and aliso the relative humidity. The soil tempera
ture is still high. The growth not so rapid. 

corn .. 
• ♦ •••••••• May 9-20 61.8 61.5 78 5 46 5 92 .3 .073 Sandford corn May 9-20 61 8 111.5 78 r; I 411.5 . . - .. 

9"' 'J .... .0;3 

TABLE III-MAY 20 ao. 

' .. 
VARIETY. Bl!llOBT. 

Cl) 
G) I o. -a .. .. " -;=::s::s 

Cl) o .. a 
...... <ll al 
Cl) 0 Cl) ,_ Cl) 

l,( ~ ti(. Cl) C( • 
as a. <1! 8:(s .. ::, .... ::, 
~ .. 414, =>s 
I> <II I> .. I> 
< < < - - -

Cl) 
I> -' .. -Cl :s - - . 

a 1ft 
Cl) Cl);; 

~s "'-as a, S .. ::, .. 
4) s Cl) ::, 
I> I> .c 
< ~ -

--"' .... i::i 
d .. 
Cl) 
cc 
d .. 
Cl) 
I> 
< 

Table V gives the height and averatreo from June 11th to 
June 26th. This period is longer than the others and must be 
judged accordingly. The range of temperature is low, being 
20.4°. 'l'he rainfall and relative humidity are low. However, 
the grow lb is good, being from one foot to one and a half feet. 

Early Mastodon...... .. . .. . .. . 6.5 Inches .... . 
Negro Equality . . . . .... 5 lncbe~ .. . 66 J 72 l:ll. 7 

60 1 72 81 7 
51 90 2 ~2 . ., 

Table VI gives the height and averages from ,Tune 26th to 
July 6th. During this period the rainfall \Vas low. The rela
tive humidity a little higher than in the prece,ling period, The 
soil temperature i~ 6 6° higher. These conditions, together 
with the root system which the corn has developed by this 
time, make the growth quite large, being from one foot to one 

Southern Horseto-,t,h fvd' r corn 6 5 Inches 
Sanfor d corn. . . . . . . 8.5 Inches 66 l 72 81. 7 

51 90 2 .22 
ol 

66 1 72.81 7 
90.2 2t 

/l I 90 2 .22 

TABLE IV-)1 \ Y 30-JUNE 11. 

Negro Equallty . .. . . . . .. l3 Inches ........ lli9 l 72 O 711 1 5:J 4 9l! 0 .422 
Early Mastodon . .. .. .. . . .. 17 Inches ...... 69 l 72.0

1

70. t i>3 4
1
92 9i .J22 

Southern Borsetootb tod'rcorn 19.5 Inches ..... 69 172 1179 I 5:J 4 92.9l.423 
San for d corn. . . . . . . . . . . . 16 Inches ......... 169. 1 72 9 711.1 5:i.4,92.91 422 

TABLE V-JUNE 11-26. 

Early Mastodon .............. 
1
2 ft. 11¼ In. .. .. 73 l 7J.3j 85 6-l 6 8:J. 7 .127 

NegroEquallty ............ 2ft.7¼1n .... 731'7'.i3 856468.17. 127 
Southern Horsetooth fod ' r corn

1
2 ft 7¼ In ...... 71 1 'i3 :J, 8/i 61 6 &3 7 127 

Sanford corn. 2 ft. 5½ In . . . . . 73 1 78.:J 85 6l 6 8.3 7 127 

TABLE VI-JUNE 26 .JULY 6. 

Early Ma'!tOdon. .. .. . .. . ..... 4 ft. 1½ In ...... 1, 3 79 8 87 5/57.6 86 3 .02 
NegroEque.hty ........... 4ft.6½1n ..... 7{;179 .. 8875.576863 .02 
Southern Horsetooth fod ' r corn 4 ft. 5 lo .. .. • .. . 74 a 79 8 87 5,57.6 8-i 3 .02 
Sand ford corn.... . 3 ft. 8 in ......... 74 3 711 8 87 5 57 tJ 86 3 .OJ 

TABLE VII-JULY 6-16. 

.Early Mastodon ............. · 16 ft. O lo . . . . . . . ;.; 5180 7 9:? 1152 9112 51.003 
Negro Equality . .. .. .. .. .. . . .. . 5 tt. 6½ In ....... 75 5 80 7 92 l 52 o 82 6 .003 
Southern B o r3etootb fod'r corn !I ft. 9½ In. . . . . . 75 5 80. 7 92 1 5?. !l k2 5 .003 
Sandford corn ... .. . . . . 5 ft. ½ In. .. 75 6 80. 7 92.1 52 018:? 5 003 

TA.BLE VIII-JULY 16 26. 

Early l'llastodon. .. . .... . .. .. 18 feet ............ 77 • 82 5195 r, li8.6 82 o .om 
Negro Equality .... . .. .. 7 rt 3 lo .......... 77 • 8Z S,9ii.5 iS~ 6

1

82 9 .0,5 
Southern Bo rsetooth tod'r corn

1
7 ft. 2 lo ......... 77 i sz 519~.~158.6 8? 9 OJ~ 

Sand ford corn... . . .... .. 6 ft 6½ lo ...... 77 4 82 5 Oa.a 58 0 82.9 .Ola 

TABLE IX JULY 26- AUGusr 6. 

Early Mastodon ................. 8 ft . 3 In ......... 67 d 71 7·79 0.53 2 81.4 ' .175 

Southern Horsetootb fod'r corn 7 ft. 7 In .......... 67 6 'Tl 7 79 o 63.2 81 ~ . 175 
Nesrro Equallty . . . . . 7 tt. 3 in ........ 67 6 71 7

1

79 o !\3 2 81 • li5 

Sandford corn . ... . . .. . 6 ft. 1 In . . .. i':' 6 71 7 79 o 53 2 81 4 .175 

TABLE X-A VERAGES FOR ENTIRE PERIOD. 

VA RJll:TY. 
PERIOD 

01-' 
MATURITY. 

~ • I _; I-; • 4>- I ~ -... 
8.!: - " ~ c ~ c 
0 ... -:::s= - - -.. -o..-.8 8 Cl>l>d '- na, ,-.._ ""' 
Cl)O Cl> .. I> Cl> ,p- a> 
!f4> tit& tie..: t,ca 111;:? I tic 
~ ... ,,, ~QoS llB d ... ::, .. 8 .. ::s ,_ ::, .. ... a>-ca,Cl)a~a~ 0 Cl) 
=,Cl!I>+>> I> >.c I> 
<<II<<<< ------------11------ - - - - - i '-

Early Mastodon ................. May O to Aug. 30 71 3 73.9 85 8 55 1 ll6 .3, 128 
Negro Equality . .. .. . May 9 to Cle-pt 24 70 1 ii 18t.854 91-5 8 t2tl 
Sou, hero Boreetooth fod ' r corn l'lla.y O to Sept. 14 'i0.5 71 1 fl.'>.2 55 0 86.0 126 
Sand ford corn . . . . May 9 to Seot. 1 71 4 74 0 86 1 54 6 ~6 4 12-l 

Table I is a summary giving the heights at the dift'erent 
periods, per cent of germination, time of pollination, time of 
maturity, etc. 

Table II gives the averages during the period of germina
tion from May 9th to May 20th. It will be noted that condi
tions are favorable for germination. While the rainfall is low, 

. 

foot ten inches. 

Table VII gives the height and averages from July 6th to 
July 16th. During thb period the rainfa.11 was very low, the 
range of temperature being 30.2°. The soil ternpJrature was 
slightly higher. This \vas the period of m1ximum growth, 
being, in one variety, 25 5 inches. 

Table VII[ gives the height and averag-es from July 16th to 
July 26th. · During this period the soil temperature reached its 
maximum. The rainfall and relative humidity remain lo\v. 
The range of te1nperature is otill high, being 36 9°. The max
imum temperature rea.!hed its highest point during this period; 
also the air temperature 

We find that the relative humidity and rainfall are very 
low, both in this and the precediog periods, while the temper
atures are the highest. 1 ts effect is shown on the corn, the 
growth being reduced from 6 to 20 5 inches, while during the 
preceding period the gro\vth was from 13 to 25 5 inches. 

Table IX gives the height and averages from July 26th to 
August 5th. During this period the rainfall increased and 
relative humidity slightly decreased. The soil temperature 
falls 10 s0

• The maximum temperature decreases 16 5°. The 
range of temperature is 25 8°. The growth is slight, as the 
season of gro\vth is almost over. 

Table X gives the averages of temperature and moisture 
throughout the whole period, from time of planting to matur
ity A1:, might be expected, the dift'erences are slight. 

CONCLUSJO:-iS. 

In examining the tables, i t is found thai. the period of 
greatest growth is from June 26th to July 16th. Although 
during that period the rainfall is very low, being not larger 
than 02 of an inch per day, yet the ~oil is moiist, owing to 
heavy rainfall early in the season. The temperature is high, 
and, as the corn is well developed, the growth is rapid. 

In the next pel'iod, July 10th to July 26th, the rainfall still 
continues low and the temperature high, we notice a dec .. ease 
in growth The decrease of moisture has commenced to take 
effect. 

The conditions a.re favorable duriog the first period of 
growth-1\Iay 20th to l\Iay 30th. Corn had a good start, and 
ought to have grown rapidly during the next period-May 
30th to June 11th-but owing to the excessive moisture, the 
rainfall being almost a half-inch per day, the growth is not so 
rapid 

I 
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PART II. 

TABLE I-DENT OORN. 
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germination is not much longer for one class than for another. 
Sweet corn has the longest period. 

In regard to per cent of germination there is a vast differ
ence. In figuring the per cent of germination, fl.int and dent 
corn were classed together . 

Out of 380 varieties it was found that 42 per cent of fl.int and 
dent varieties gave 90-100 per cent of germination, and only 5 
per cent of the varieties gave a per cent of germination below 
50; 10.5 per cent of the sweet varieties gave a per cent of germi
nation of 90-100 p er cent and 38 per cent b elow a 50 per cent 
germination 

Whlte Oa.p Yel-
May 19 to low . .... , ....... 

Sept 8 .. 58½ July 5 6 feet . .. 
Extra. Early Hu· 

I\Iay 19 to ron ........... 
Sept 6 . . 100 July I P 6¾ feet .. 

70 .9 73.8 85.6 

~1 4 74 86 

55.3 85 9 

55 .6 86 2 

.14 
Popcorn was a little better; 14.5 per cent of the varieties 

gave a per cent of germination of 90-100, and 12 per cent of the 
3 varieties below a 50 per cent germination. .14 

\Va.terloo Extra 
early. . - ...... May 19 to 

Aug. 31. 91 % July 5 7 feet .... 71.3 

TABLE If-POPOORN. 

Queen's Golden. May 20 to 
July 3 5 feet .... 70.5 Aug 27. 62½ 

Mammoth Rice .. May 17 to 
92 6- 7 July 1 4½ feet. 70.5 Aug 27. 

White Rice .... May 17 t o 
A.ug.16. 100 June29 6 feet .... ;o 5 

TABLE III-SWEET CO RN. 

73.9 86 65 a 

75.4 85.2 56 

75.4 85.2 56 

74 2 84.8 54 6 

86 a 

83.2 

83.2 

86 3 

.127 

12 9 

9 

24 

.1~ 

.1 

Henderson ...... May 19 t ,, I 
Sept 18 37½ June29 5.½ feet. 71.9 74.1 86 55 .fi 66.1 124 

Early Minnes'ta May 18 t o 
Aug 16. 75 June29tft.51n 70.574.284.854.686.3.124 

New Early ..... ~1ay 1~ to 
Aug. 12. 87½ June29 6 feet . 70.o 74.185 4 54.1 86.6 .129 

TABLE IV-FLlNT CORN'. 

Silver Flint . . ... .rtlay 19 to 
Sept. 2. 100 June30 4 feet .... 71.5 74.1 86.1 

Longf'll'w Flint May 19 to 
Sept. 3. 100 June20 8½ feet . . 71 6 74 1 86.1 

Mam'th 8-rowed May 20 to 
Aug.28 75 July 13 5 feet . ... 70.7 74 4 8:i 3 

TABLE V-DENT OORN. 

I 

l.. 8 I .. ~ ~ I . ~ 0. J.. .µ -
bl) a- - ~ .... ,:,S 
'H Cl Q) <'d 045 8 

YAR,IllTY. 
PERIOD OF Oo ........ u. .. 

Ql!lRMIN .iTION, ...... ~c a.> p a.> 
i:1.:> b( a.> 1:11.~ bl> 
Cl) "' c:S .. <'d <'d :,, 8 
C) r:l J.. ::, 

J.. "" .. ::, - Q)-+" Cl) <I; :e tS ~ <'d I> i:i 

~ ~ < < -- - - -
White Oa.p YPllOW .......... May 9 to l\l ay 19 58¾ 61 5 61 78 
Extra. Early Buron ... ..... May 9 to Ma.y 19 100 161.5161 78 
\.'taterloo Extra early. . .. l\1ay 9 to May 19 91 ¾ 61 .5 61 78 

TABLE V[-POP JORN. 

Queen's Golden .. ....... .... . May 7 to May 20, 62¼ 61.5 6 1 .2 78 
Mammoth Rlce ......... . .. May 7 to \1 ay 17 926-7 59 8 60 76 
Wblte Rtce ...... . .. May 7 to May 17100 59.1' 60 76 

TABLE VTl-SWEET CORN. 

'l'be l::l er• derson ... .. .. ..... \May 7 t o :'day 19 37½ 61 3 61.1,76 
Early Minnesota ..... ... ... May 7 to May 18 75 60 7 60 5 76 .1 
NPW ~a.rly ......... ... May 7 to May 18 87½ 60 7 60.5176 l 

TAB '~E VIII- FLINT CORN. 

Sliver Flint . . .. . .. l'da.v 9 to May 19 100 61.5 11 l 'i8 
Longfellow Flint ..... .. . May 9 tJ May 19 LOO 6l 5 61 'i8 
Mammot,b 13--rowed. ... May 9 tn Mtty 20 75 tll fl 61.5 78 5 
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91 a 
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08 
08 

.06 

.073 
8 

3 07 

.08 
08 
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Part II gives the results for dent, pop, sweet and fl.int corn. 
The first four tables give the averages of temperature and 
moisture during the period of growth. 

The last four give these averages for the germination period. 
It will be n oticed that the averages for the whole period of 

growth do not vary much. The varieties of sweet corn pollin
ate and mature early. This, however , is because they are 
earlier varieties thatl the others. 

The period of popcorn is almost the same as that of sweet 
corn. The dent and fl.int varieties are later, and have almost 
the same period. 

During the germination period, the time being shorter, there 
are larger differences in the averages. The time taken for 

The difference in germination between the sweet varieties 
and the dent and fl.int varieties is 31.5 per cent between the 
range of 90-100 per cent. 

OCTOBER 8NOWSTORMS. 

On the 16th and 17th, and agaiu on the 25th, large portions 
of the state were visited by storms of rain, followed by snow 
with high winds and almost blizzard conditions. Though not 
unprecedented, these storms were unusually severe in this 
region for the month of October. 

The snowstorm of the 17th, following h eavy rains on the 
16th, was most severe in the western part of the state. The 
following newspaper paragraphs describe conditions that pre
vailed over a wide area along the Missouri slope. The Enter
prise, of Defiance, Shelby county, says: 

A regular old·fashioned blizzard swept down upon this sec
tion early Monday morning, October 17th, from the northwest, 
and continued without a break during the entire day and far 
into the night. The temperatlllre remained above free zing 
point, and the snow melted considerably, though not nearly as 
fast as it fell The storm was general in western Iowa and 
Missouri and Nebraska, and in many places telephone and tel
egraphic communication was badly crippled. The blizzard of 
October 17, 1898, will long be r emembered because of its sever
ity and the early date on which it came. 

Mr. H. H. Fitch, agricultural editor of the Sac City Sun, says: 

Monday, October 17th, was a blustering, snowy day, and 
reminded old settlers of an October day eighteen years ago. 
But the weather was less cold and the storm much less severe 
this year. In that year (1880) we had an early winter and 
many severe storms, accompanied with high winds and a great 
fall of snow. Early in November we had a light fall of snow 
and quite cold, wintry weather. About the 20th of the month 
the snow fell so deep as to render corn-husking difficult, and 
much of the ungathered corn was lef t in the field until the 
next spring. This was practically worthless, as the melting 
snows soaked it with water and left it partially imbedded in 
the soft mud, long before the snow had disappeared. 

The storm of the 25 th s wept over about two-thirds of the 
state, but attained its maximum of force and volume in the 
eastern districts. The Clinton Herald of October 26th, reported 
the storm as follows: 

Tuesday afternoon and night (Octobar 25th) Clinton experi
enced one of the worst blizzards that ever visited this city dur
ing the month of October and it would have done credit to the 
chilly blasts of December or January. About noon the rain 
turned to snow, which was accompanied by a severe wind from 
the north east The snow came down in buckets full, and had 
not considerable of "the beautiful," wbich fell during the fore 
part of the afternoon, melted it wo11ld have been much deeper 
this morning. The mercury continued to fall as the fury of 
the storm increased, and early in the evening reached the 
freezing point. The rain soaked everything it came in con
tact with and the laden trees presented one of the pretty 
scenes that which is witnessed on such occasions. The accum
ulating of the snow proved to be disastrou s to many of the 
beautiful shade trees in this city. It was impossible for them 
to bear the enormous weight and branches, both large and 
small, came to the ground by the hundreds. Telegraph, tele
phone and electric light wires and poles suffered severely. 

I 
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The telegraph wires were all out of working order early in the 
evening. Trains had to be run on their time and r.ot by order. 
The natural result was many delays It was indeed fortunate 
that there were no accidents, becauFe while the snow was fall
ing cars and engines could be seen only a few yards, and bells 
gave out no more ring than if made of boards. 

WIND MOVEr.JENT. 

. 

STATIONA. 

• 

.... 
0 .. 
Q) ·Ji 
.0 Q) s:;:: I s i,:, i:I ::, =: 0 

sg .... 
"' .... _ 
(.) ¢' The Iowa Telephone company suffered considerable loss. 

At Lyons several poles, covering a distance of two or three 
blocks, fell over in the street 

::s a I>< Cl) = t- Cl) .. +' - ct z ;a A ~ -Daven port ............... .. .......•................... -
OCTOBER WEATHER RECORD. 

Des r.tolnes . ........... ...... .... ...... .............. . 
Dubuque................. .. .. .. .. . . .. .. .. .. .. .. .. .. 
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s 

l{eokuk .. .. ......... .. .......... . ................ : : .. 
a Orosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

CJmuba, Neb .•..................................•... . 
loux Olty. ........... ,., ..... . ... ..... ... . . . ... 
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OBEIERVb:RS' NOTES. 

6,395 
6,t08 
6,77.J 
6,616 
6,214 
7,04.J 

12,068 

30 E 17 at NW 12 
36 N\V 30 
32 s 17 
32 N 25 
30 NW 17 
50 s {j 

The month of October was cooler than usual, with more 
than the normal amount of precipitation. The first half of 
the month was generally fair and seasonable, and the last half 
wet and cold, with storms of unusual severity. 

The average temperature for the state was 47.5°, which is 
about 3° below the October normal. The itverage for the 
northern section was 45 8°; central section, 47.2°; southern 
section, 49.5°. The highest temperature reported was 90° at 
Maquoketa on the 3d; lowest temperature, 17° at Estherville 
on the 31st. 

A,1Rs-Isanc Yo1t?1(1. More rain this October than has been 
observed in many years. 

The average precipitation for the state was 3.56 inches, 
which is about 1.33 inches above the October average. By 
sections the averages were as follows: Northern section, 3. 51 
inches; central section, 3. 76 inches; southern section, 3.42 
inches. The maximum amount for the month was 5.75 inches 
at Ridgt-way; least amount reported, 1.27 inches at Larch
wood. The greatest daily precipitation was 3.42 inches at 
Hawkeye on the 21st. Snow fe11 at various localities on the 
17th, 18th and 25th. There were 7 clear days, 9 partly oloudy, and 
15 cloudy. The average percentage of sunshine was unusually 
low. 

SUMMARY OF WEATHER CONDITIONS. 

Barometer.-Mean pressure for the month, 30.02 inches; 
highest observed, R0.55, at Clarinda on the 30th; lowest 
observed, 29.39, at Davenport and Des Moines on tbe 17th and 
18th; range for the state, 1 16 inches. 

Temp~ature. - Monthly mean, as deduced from 119 reports, 
was 47.5°; highest month]y mean, 53°, at ~laquoketa; lowest 
monthly mean, 42 5°, at Denison; the highest temperature 
reported was 88°, at Clarinda on the 2d; the lowest tempera
ture reported was 17°, at Estherville on the 31st; the aTerage 
daily maximum was 57.1°; the average daily minimum was 
38.1°; the average monthly maximum was 80.8°; the average 
monthly minimum was 22.8°; the greatest monthly range was 
68°, at Sigourney; average monthly range, 58.1 °. 

Preotpit,atian.-Average for the state, as determined from 
the reports of 122 obE-ervere, 3 56 inches; the largest amount 
reported was 5. 75 inches, at Ridgeway; the least amount was 
1.27, at Larchwood; the greatest daily amount reported was 
3 42 inches, at Hawkeye on the 21st; average number of days 
on which .01 inch or more of precipi tation was reported, 8. 

Wlnd. -Prevailing direction, northwest; highest velocity 
reported, 50 miles per hour from the south, on the 9th, at 
Sioux City. 

Weather.-There were 7 clear days, 9 partly cloudy days, 
and 15 c]oudy days. 

ATMOSPHERIO PRESSURE. 
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ALDIA-R. lJfoore Heavy' wind and snowstorm on the 
25th-an October blizzard 

A FT ON-Hon. N W. Rou•ell. 'First frost on 6th; second fror: t 
on 14th, and froze ice. On 26th ice formed half inch thick. 

AM.ANA-Conrad Scll.rdt F'irst killing :frost on the 14th, but 
many tender plants escaped total destruction. The snow
storm on the 25th was quite unusual for this month. It was 
like a reg-ular blizzard, only not so cold. When it ceased the 
snow measured 4 inches, and traces of the snow were still 
visible on the 30~h 

ATLANTic-J W. Love. Severe snowstorm on the 17th, 
melting- in large part as it fell. 

ALTA- David E Harlden. First snow of the season fell on 
the 17th -an old-fashioned blizzard, with high northwest wind, 
continuing until early morning of the 18 th. About 6 inches 
of heavy snow remained on the ground after the storm, and it 
would have made fully 9 inches in all if it had been colder. It 
was the severest storm at this time of the year for 18 years. 

BONAPARTE-Hori,. B. R Vale. A cold, wet month, not 
favorable for fall grain or the maturing of corn; soil full of 
water 

BEDFORD-Prof. E. H. Grif)ln. Snow fell from before day
light till night on tbe 17th, the greatest depth observed being 
4 inches. There had been no killing frost and vegetation was 
nearly as green as in midsummer. Rain and snow on the 25th; 
first freeze on 26th Petunias and many other flowers were 
not frozen until the 26th. 

CLEAR LAKE-A. S. Hawlc11, l}f. D. On the 18th the first 
snow fell-only few flakes. 

CRESCO-Gregory i1fnrsha.U. The first real killing frost was on 
the 22d, and up to that date t,omato plants were growing green 
in the yards. 

CLINTON-Dr. Luke Roberts. The storm of the 25th was rain, 
snow aod wind; the snow clinging tenaciously to trees and 
shrubs 1\-fost of the trees had parted with few of t,heir leaves 
and consequently held more snow than the limbs had strength 
to support, and great damage resulted. Corn was also dam
aged badly. 

Dows-R. E. Fuller. First frost of the fall occurred on the 
6th; and on the 14th there was a killing- frost, exceeding 
severe. 

DENISON- Jas. H. Holmes. First killing frost on the 6th; 
snowed all day on the 17th. 

ELDON-T. 1',fadden. On the 14th the first killing frost was 
noted; on the 25th, rain, snow and sleet. 
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FOREST CITY J. A. Peters. October has been a very wet 
month; pastures are good, and conditions were favorable for 
farm work except threshing 

Des Moines ........................ . ......... 80.Q4 30.45 
Olarlnda ................... ......... 30 03 30.55 
Oresco ................................ : . : : : : . ....... 30.44 
Dubuque. . . . . . . . . . . . . . .................... 30 01 30.il 
Omaha, Neb ..... . ..... . .................. 30.03 30 41! Keokuk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30.02 30.4Z Sioux Olty .............. ....... .. . ... 30.05 30.63 -----Average ... ............................ 30.02 30.65 
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FORT MADISON-Miss L. A. l}fcGready.' The storm of the 
25th-rain, snow and wind-caused considerable damage to 
trees. 

GREENFIELD-J. G. Culver. On the 7th tree toads were 
heard; first snow fell on the 17th, with heavy north wind; on 
the 20th first ice observed. 
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GRUNDY CENTER-Geo. F. Eliis. October 18th the first snow 
of the season began falling at 5 A. M., and changed to rain; 
many potatoE>s still unharvested. 

GRAND 1\IEADOW (Clayton Co.)-F. L. WiUlams. On the 
17th and 18th, 2.60 inches of rain fell, and mostly went into 
the soil. On the 25th a heavy, wet snow fell nearly all day; 
:surface of ground is very wet. 

HU.\tBOLDT-H. S. iveiis. Snow on the 17th; probably about 

4 inches. The month has been good for pastures and for seed 
to crerminate; corn is being cribbed in good condition. 

Tow A FALLB-J B. Parrnelee. A continuous rain fell from 
early morning of the 16th to 3 P. M. on the 17th; on 18th, rain 
and snow flurry. 

.KEOSAUQUA-JohnH. Landes. Snow fell nearly all day on 
the 25th, but most of it meltr>d as it came and only 2 inches 
remained when the storm ceased 

LoGAN-nirs. AI. B. Stern. The 17th brought an unusual 
snowstorm for the season; the next morning I found 10 inches 
of wet snow on the ground, and 1 63 inches· of water in the 
gauge. 

MT. AYR-A. F. Beard. The first frost came on 14th; very 
heavy on low ground, but,light on upland farms. 

MoNTICELL0-0. E. Heisey. A heavy snowstorm visited 
these parts on the 25th, falling from 9 P. M. on the 24th till 6 
P. M. on the 25th, making .90 of an inch when melted; said to 
be the hardest storm on record for October. 

MA.RSHALLTOWN-C. IJI. Cook. Light frost on 6th; heavy 
frosts on 14th, 23d and 31st. 

NEWTON-A. Lufkin. Last half of the month was very 
unfavorable for farming operations. 

OYID-H. C. Miller. Snow fell on the 18th, but melted as it 
came. Snow on the 25th was very damp, leaving 6 inches on 
the ground at close of storm. It was the worst storm in Octo
b~r for 35 :vears. • 

OLIN-Rev. Nathan Potte1-. A remarkable snowstorm oc-
eurred on the 25th, melting about half as fast as it came, 
le~ving 6 inches at its ending. Leaves were green and it was 
a remarkable sight for this latitude. 

OoDKN-E. Sayre. On the 17th the first snow of the season 
was observed, amounting to 2 inches. 

PELLA.-T. W. Cox First heavy frost on 14th, killing all veg
etables. On the 18th light snow, melting as it fell. On the 25th, 
snow fell from 6 .A.. M. till 12 .\1. 1 and melted rapidly. 

ST. CHABLES-R. D. Minard. Tender plants killed; petunias, 
chrysanthemums, pinks, verbenas, pansies and other hardy 
plants were still growing at close of the month. 

SIDNEY-G. V. Swearingen. On the 17th a very wet snow 
fell, making 2.75 inches of water when melted, the heaviest 
that has fallen here in the forty·one years I ha.ve lived in this 
place. Oo the 25th 1 inch of snow fell. 

TABA-W. E. Humphrey Heavy white frost on the 14th'. 
On the 17th 1 inch of snow fell, with cold northwest wind. 

VILLISCA-0. E. Matteson. Storm of 16th and 17th was 
severe on stock, because unseasonable. Light snow flurries 
on the 25th. From the 16th to 21st the sun was visible only 
fifteen minutes. 

WAPELLO-G. W. Schofield. An unprecedented snowstorm, 
almost a 0lizzard, occurred on the 25th; 3 inches of snow was 
on the ground when it ceased. Bad weather for drying corn. 

WHITTEN-Frank P. Butler. First snow on 18th; cold, wet 
month. Corn husking about two weeks behind usual time; 
yield of corn good. 

WEST BRANCH-A. A. j),fadson. Light snow with rain on 
18th; snowed from 5 A. l1. till 5 P. M. on the 25th, with strong 
northwest wind. 

W ABRTA-H. L. Feiter. Snowed all day October 17th, but 
melted rapidly. 

BELATED REPORTS. 

Late reports, received too late to publish in last month's 
REVIEW: 

Corning-September. Mean temperature, 67°; mean maxi
mum temperature, 78. 3°; mean minimum,55 6°; highest 9~,on 2d; 
lowest 37°, on 7th; total rainfall, 3.34: prevailing winds south
west; number clear days, 20; partly cloudy, 3; cloudy, 7; 
rainy, 6. 

· Belle Plaine-September. Mean temperature, 64.3°; mean 
maximum temperature, 76.1°; mean minimum temperature, 
52.5°; highest temperature,95°,on 3d; lowest temperature,41°,on 
the 6th; total rainfall, 5.87 inches; prevailing wind, southeast; 
number of clear days, 13; partly cloudy, 12; cloudy, 5; rainy, 7. 

Knoxville-September. Mean temperature, 67 6°; mean max
imum temperature, 78.6°; mean minimum, 56°; highest, 92°, on 
the 2d; lowest, 44° on the 7th; total precipitation, 2 14 inches; 
prevailing wind, southeast; number clear days, 16; partly 
cloudy, 7; cloudy, 7; rainy, 6. 

Monticello- September. Mean temperature, 66.5°; mean 
maximum t emperature, 79.8°; mean minimum,53.2°; highest,95°, 
on 1st and 2d; lowest, 39°, on the 8th; total rainfall,3 59; inches; 
prevailing wind, southwest; number clear days, 24; partly 
cloudy, 2; cloudy, 4; rainy, 6 

New Hampton-September. Mean temperature, 68°; mean 
maximum temperature, 76.9°; mean minimum, 59 1°; total rain
fall, 1 41 inches; prevailing wind, southeast; number clear 
days, 14; partly cloudy, 13; cloudy, 31 rainy, 4; highest temper
ature, 93°, on 2d; lowest, 47°, on 27th. 

Ruthven-September Mean temperature, 64°; mean max-
imum temperature, 78°; mean minimum, 50°; highest, 94°, on 
2d; lowest, 35°, on 30th; total rainfall, 1 50 inches; prevailing 
wind, southwest; number clear days, 15; partly cloudy, 12; 
cloudy, 3; rainy, 4 

West Union-September. Total precipitation, 1,97 inches; 
prevailing wind, east; rainy days, 4. 

Hedrick-September. Mean temperature, 65.8°; highes\, 93°, 
on 1st and 2d; lowest 40°, on the 10th; total rainfall, 2.09 inches; 
number of clear days, 23; partly cloudy, 3; cloudy, 4; rainy, 3. 

Hampton-August. Mean temperature, 63.8°; mean max
imum temperature, 75.8°; mean minimum temperature, 51 7°; 
highest, 93°, on 2d; lowest, 33°, on 30th; total rainfall, 3.11 
inches ; number of clear days, 16; partly cloudy, 12; cloudy, 2; 
rainy, 7; prevailing wind, southeast. 

ERRATA FOR AUGUST. 

Bonaparte-Maximum temperature should be 95° on 23d. 
Collf'ge Springs-Total ra:nfall should be 1. 91 inches. 
Hedrick-Mean temperature should be75.1°. 
Logan-fvlean maximum temperature should be 89.6°; mean 

temperature, 72.9°. 
Monticello-Mean maximum temperature, 84.4°; mean tem

perature, 71. 0 . 

F~. Madison-Total rainfall should be 5.12 inches. 
Albia-Precipitation on the 16th should be .09, making a 

total of 3. 29 inches. 

ERRATA FOR SEPTEMBER. 

Iowa Falls-Minimum temperature should be 36° on 30th. 
Osceola-Total precipitation should be 3.09 inches. 
Rockwell City-Minimum temperature should be 38° on 7th. 
Thurman-Minimum temperature should be 38° on 7t11. 
Vinton- Total precipitation should be 2.47 inches. 
Winterset-Minimum temperature should be 40° on 7th. 

I 
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DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR OCTOBER, 1898. 
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F airfield ... l Mr;: 69 75 74 84 71 62 64 71 70 73 .. 63 59 56 75 60 52 39 41 30 45 -15 6J 66 .:!2 48 46 62 51 ill 54 59.5 65 37 Ill 53 47 39 49 48 45 6~ 48 86 40 29 39 49 38 82 36 36 35 36 28 '17 30 2.5 2tl 32 43 a4 22 41 2 Fonda ..... :r:: 82 78 60 'il 73 70 77 'i3 8.5 7,1 75 73 68 60 62 66 62 60 58 42 43 40 42 50 47 as 43 !5 41 45 40 59.6 45 43 47 35 32 29 32 au 32 4.ll 4.0 41 33 28 30 3::J 29 27 ao 25 21 21 31 41 40 30 31 2» ' 27 25 •)•) 33.5 H~ Forest City j Max· 67 83 71 75 50 61 66 71 4.0 72 61 53 52 51 68 63 42 4.5 39 42 38 43 61 5:) 36 42 44 fl3 55 39 49 5t 9 Min . 57 55 43 40 36 30 as 41 62 5(J 42 51 32 29 86 38 82 35 a::1 34 32 31 ~9 33 2~ 24 31 31 3.5 29 21 37.1 Max 74 80 65 63 50 63 65 72 68 7( 66 54 58 70 63 55 3\l 37 39 37 47 67 57 42 57 55 6ti 49 42 62 57 8 Galva...... l'llin . . . 6a 6~ 43 47 3! 27 32 37 42 56 40 31 ao 42 40 81 32 a~ 32 112 21 33 36 28 ~7 31 32 32 ~5 :?4 36 0 Glenwood·· { tf':: 76 87 74 82 56 tlO 62 7J 84 80 69 70 60 64 73 40 81 46 44 41 39 51 70 5'i 45 53 57 68 61 47 69 61.0 43 t6 5ll 53 39 30 46 46 49 57 44 46 36 32 50 33 31 32 32 3t 32 29 37 39 ill 22 33 31 38 36 2li 38 8 G I Max. 70 83 75 83 56 60 66 73 67 iO 6! 53 51 51 68 66 58 48 42 39 40 40 62 16 43 43 42 61 50 41 n0 5tl 8 reene.. . . 1 M ln . 55 65 52 51 4.0 30 31 « as 56 44 33 3, 29 33 40 39 1:15 3J 34 36 30 30 30 3J 2.'l 2S 30 38 32 21 3i.1 Greenfield. { ~j;· 86 87 70 86 53 60 64 71 70 'i5 74 69 57 60 73 60 40 40 41 40 40 16 69 56 41 49 53 67 57 40 60 59.8 56 56 48 48 39 32 44 46 4.9 55 45 42 40 ao 42 36 32 33 33 3'2 a1 30 33 -10 au 2l 30 34 34 '.rt 24 3i 8 
Grinnell .... { :r: · 68 78 64 79 69 56 60 157 67 67 63 55 53 4.8 69 61 48 41 i>9 37 .fl 41 61 (;8 4! 38 41 56 50 40 51 51.2 60 64 58 52 43 85 47 47 47 57 46 4.0 40 29 3~ 41 39 3a 311 34 34 33 82 4t 29 24 HO 30 40 32 ~5 ::!9.9 Grundy C'r { Max· 69 'i9 80 80 51 55 62 70 68 69 61 54 4.8 48 'il 61 53 42 40 39 41 40 6i 5j 40 41 42 60 50 39 61 :;;.6 Min. 58 65 58 51 38 31 44 41 40 56 40 3! 34 27 34 38 3'7 33 31 32 3! 27 27 37 28 23 29 30 84 27 20 a6.5 
Gu th,le O', r ax· 81 87 86 84 64 57 70 71 65 72 63 68 56 56 73 40 40 41 89 j) 39 70 70 45 45 !9 35 f>6 57 57 59 60.2 Min. 42 42 40 38 38 28 44 44 45 64 44 36 29 36 36 37 32 33 32 32 30 29 85 35 35 ~2 31 as 8:i 32 29 35.8 
Hampton .. Mr;: 70 81 57 80 52 60 62 70 66 OS 59 53 48 48 69 53 41 4.1 4-.2 40 39 36 64 48 39 43 43 63 43 43 50 54 !! 62 68 50 50 38 30 37 44 40 58 42 4Z 33 28 35 37 33 31 .JO 32 32 30 30 36 3! .,. 29 3a 30 2J :..>2 3tl.9 .,,) 

Hopevllle .. { fil:f;: 72 84 73 84 55 57 63 70 69 71 64 69 55 57 72 62 39 il8 39 37 39 46 65 56 40 44 48 63 53 40 60 59 1 61 68 56 55 42 36 48 51 50 58 41 43 42 33 4i, 38 33 34 34 32 ::34 30 i12 .40. 30 .,- 31 82 39 31 25 40.4 -~ Humboldt J Max. 71 83 73 76 54 b9 62 68 65 70 6{ 61 52 52 ~2 6t 41 40 41 41 39 44 65 60 42 49 53 I 65 51! 44 51 57. 4 • I Min. 41 54 44 46 37 29 32 42 39 t,6 44 d7 38 24 38 40 3i 35 32 32 31 30 31 40 31 31 34 30 38 28 23 36 3 
l ndep' n' ce. { ~f;: 68 72 71 7d 69 55 IS4 71 69 68 65 40 4t 50 67 63 54 43 42 a9 43 H 60 56 3i 89 ii 56 4ij 43 49 55.0 56 (.4 67 53 42 31 43 38 37 57 45 30 36 29 30 48 40 34 33 84 34 3! 2tl 43 28 23 23 31 39 84 20 37.8 
Cndianola .. { :r;: .. 84 75 84 80 65 63 71 71 66 66 57 56 72 64 49 40 40 39 40 46 tl6 62 44 ,H 45 64 62 45 66 59.:? .. 

60 57 54 41 32 47 47 57 47 42 40 30 42 45 34 34 3! 33 34 112 32 42 31 2! 30 3! 40 36 24 31J.1 
I owa City .. j Rff;: 70 70 75 80 71 63 64 71 71 72 63 56 55 60 73 60 57 43 41 40 47 4~ 6a 56 48 as 42 61 411 4.& 53 68.1 47 65 68 52 47 38 48 48 41 60 52 36 42 30 40 48 43 35 36 35 3tl 36 27 47 32 26 24 33 40 36 24 40.1 
Iowa Falls. filf;: 69 8.5 70 83 61 69 63 69 68 70 60 55 50 47 71 67 4,5 42 30 38 30 !O 65 5,i 39 43 4-J 61 51 .w I 51 5;; 4 50 64 52 46 87 28 40 as 35 57 38 32 30 26 36 311 86 34 31 aa 35 29 2g 38 31 22 29 31 33 23 20 85.7 
Keosauqua{ Max. 71 75 73 81 70 60 61 05 67 72 64 60 61 54 72 59 56 40 42 41 I 44 4l 68 6tl 66 :H 61 61 51 41 51 59 2 ~in. 67 68 62 56 49 48 51 52 46 61 60 39 40 32 42 52 40 36 38 37 3'i 36 32 49 31 26 29 a.5 40 35 25 4:.1. l 

l 
K k k { Max. 70 75 79 82 72 61 50 66 69 72 65 63 57 56 73 611 64 41 42 42 I 4,5 42 65 69 43 ·il 50 61 52 41 51 5b ti eo u . . . . Min. 66 68 70 62 52 49 5::1 54 50 ll5 52 43 45 32 42 51 39 37 38 :JI! ~7 36 3-1 56 31 28 .-.0 38 44 36 29 45 3 
L 1 { Max. 73 83 73 83 'i3 55 63 67 70 73 6i I 11 l8 t9 70 60 311 40 ·•·' 83 I 39 H 6.i 61 4! 44 4:J I 62 ;'j2 4! 50 55.!i a.moo .... Min. 61 66 69 55 48 38 60 48 48 57 42 40 41 80 4.5 38 a2 32 . , 1 1.l~ a3 _ ;i.3 ilO 42 31 Z3 29 30 28 2t, 23 311.4 
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IOWA WEATHER AND CROP SERVICE 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR OCTOBER, 1898-00NTINUED. 

lJATE. 

STATIONS, 
1 2 I 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

-- ---- -- -- -- --- -- -- -- -- -- ---· - - - - --
1 ~ Max. 

r., ' ,., 7:? 72 76 69 57 tl5 72 
Lans u~.... l\llo . f>O 66 ;')6 5~ 45 31 311 42 
I b i :\ln,x. 'i'l 78 57 58 
,arra ee .. 1 Min 60 52 42 

I l\1nx 
Le Mars .... ·1 Miu . 

74 76 
tlO 61 i J\Iax 71 t'-i 

Lunox ...... l\lln tiO 6i 
. G I Max 18 .... , ,~ 
Linn rove; ,\lln. 5\l t ,5 

I Max 'j 4 86 
L(,g:\n ...... I Mio 52 li4 

~ Mu.x 71 i3 
Maquoketa 'Min 19 51 

Marsh·Jlt'n{ ~r:· ,9 IH 
5 66 

M Oit J Max. ,9 !:3 
nson Y I Min , .; ti2 

M 1 11 \ Max I I 74. 
ont ce o. 1 ~1 In , l,O ti4 

;5 1 J\Ia.x 
Moon.r . .. . . fllin 

i riiax. Mt. Ayr. . . Min. 

Mt Plea •'nt i ?11 ~x · s 1M10. 

N { ?r ax. ewton.... 'Min 

NewB'ptonJ Max 
I Min 

Northwood~ Max· Min. 
J Max Odebolt, .... 1 Min 

0 d i Max. g en··· ... Miu. 

Olin ........ { ~f; 
0 h I l\la.x. ma a ..... ·1 )lin . 

J .Ma.x Osceola .... 

1 

Min : 

Oskaloosa.. !Jf:: 
tt mwa Max. u ·" Min. 0 

0 1 J Max v a ....... I Min 
Pella. J Max. 

.. • • • • • I Min . 
J ~lax. ioneer .... 1 Min . p 

{ Max Plover . . . . . Min : 

Primghar .. { Rlf:. 
Red Oak ... , { ~f; 
Ridgeway .. { Rff;: 
R'ckR'pidsJ Max. 

I Min. 
Rockwell O ~ M?,X, Min. 
R th J Max. u ven ... I Min. 
S Oit J Max. uc y .... {Min. 

Sidney..... :f;: 

'° 65 ti. ;, 

73 ir . I 

ti0 ti5 
i4 75 
ti5 67 
70 81 
59 t,7 
~l 'i6 
53 53 
69 t-3 
~l tH 
r•.') , .. t!:l 
57 65 
,..,) ... 87 
57 66 
iO t,9 
49 ti3 
73 l 1:2 
62 65 
74 85 
45 . ., 

:>w 
,a 80 
t,l 66 
6tl 78 
52 bl 
68 84 
61 67 
6S 'i6 
60 67 
. . . . 
.. 
70 86 
31 66 
72 80 
55 65 
';' 4 85 
65 fit3 
i2 74 
55 04 
7~ 70 
3" .. 38 
7¼ b2 
6Z 61 
70 79 
55 64 
t 9 79 
55 Ill 
73 ~3 
tit 66 
7t 7H 

63 
43 
74 
fiJ 
73 
58 
58 
48 
1:0 
li5 
7-i 
t,5 
{5 
46 
73 
60 
78 
67 
79 
55 .... ,., 
61 
;~ 
f!? 
71 
54: 
6S 
43 
68 
45 
77 
50 
~3 
til 
65 
5t 
67 
55 
'i0 
57 
r,2 
58 
72 
56 
61 
!i9 
. . 
70 
45 
60 
41 
77 
55 
,, 1 
53 
74 
36 
56 
,U 
79 
40 
62 
5,5 
58 
5! 
(i2 

Sibley. .. .. { ~f;: 56 62 , 31! 

Sigourney .. {Mt;: 70 78 7::l 
ot 64 57 

!:!ioux Oity .. { :r: 74 76 67 
43 62 43 

s { Max "3 76 b7 pencer.... Min : I• 
54: 52 41 

Spirit Lake { Max· 152 82 60 
Min. 53 58 40 

StormLakeJ Max. .. .. .. 
I ?¥Un .. 

St. Charles. { tlf;: 72 85 74 
59 68 54 

St t J Max. 72 ~'i 74 
uar .. .. . J\l' 57 61 52 { 1n. 

Tara........ ~f;: 72 70 6t! 
41 40 ll7 

T j Max 74 78 0-i 
oledo ..... Min: .41 66 56 

'rhurman.. R[i';: 74 84: 76 
4.4 66 54 
i4 87 60 
40 112 5! 

Wapello... :r:. 74 72 76 
56 51 6,1 

38 
53 
43 
b3 
53 ... ~ 
I I 
' ., . .., 
54 
40 
77 
t6 
BJ 
5ll 
79 
47 
'ii} 
52 
E--i 
ti 
85 
55 
79 
51 
81 
i>2 
~8 
50 
,7 
45 
67 
45 
77 
~ 
72 
52 
i3 
47 
85 
55 
83 
52 
70 
44 
t-5 
52 
78 
64 
.. 
64 
40 
5•> .. 
43 
ti5 
f>3 
i6 
51 
48 
38 
',5 
4! 
80 
20 
67 
45 
82 
53 
t,2 
4:3 
86 
ib 
53 
43 
54 
43 
51 
4.2 
.. 
86 
54 
84 
47 
67 
35 
78 
50 
83 
54 
85 
49 
74 
55 

60 
32 
51 
33 
70 
•10 
58 
50 
54 
il7 
67 
36 
6.5 
-!l 
51 
3a 
'iO 
45 
67 
50 
65 
41 
70 
49 
58 
42 
62 
40 
51 
3'i 
02 
ii5 
54 
37 
'ill 
4li 
55 
39 
56 
4.3 
61 
43 
72 
58 
65 
43 
•19 
43 

86 
65 
a5 
51 
33 
5~ 
311 
73 
41 
52 
2ti 
49 
36 
5U 
33 
49 
3~ • ::> 
55 
40 
50 
31 
~o 
43 
51 
35 
4.7 
32 
46 
32 
.. 
.. 
55 
41 
60 
38 
65 
a2 
54 
42 
b'i 
39 
57 
115 
71 
50 

Vllllsca .. -11:1:r:. 

Washingt'n { ::\lax. 69 72 73 79 60 
Min. 62 ()5 !j(i 51 42 

W t I j Mox. 69 76 72 78 56 
a er oo. .. fl'lin . 55 67 5-i 52 41 

Waverly ?flax. 70 76 j,;! 1 713 59 
... Min. 51! 6tl f, :I fr') 43 

63 ti7 
27 3l 
60 0~ .,~ ..,, 30 
56 O:& 
35 ~;; 
t.O 62 
::!5 47 
LO 66 
42 41 
68 t-il 
4t! 54 
5fi 61 
31 4; 
59 63 
:!7 a2 
59 62 
a4 48 
62 62 
4Sl i 50 
55 I li4 
a6 ~6 
62 IB 
o9 50 
58 63 
35 47 
5:! 6i 
3~ 45 
61 6l 
•r 3· .. , I I 
6-'3 65 
:!8 ms 
57 ti 4: 
32 46 
57 6U 
3i 38 
59 b2 
as 46 
58 61 
ii-! 48 
61 6¼ 
36 48 
73 'iO 
66 5!'> 
67 62 
36 f>l 
57 5t! 
31 48 
60 63 
i9 36 
7U 74: 
25 40 
54 ti8 
2tl 42 
60 61 
32 4'i 
67 63 
31 42 
62 66 
84 3t! 
60 112 
80 a7 
58 o3 
29 32 
60 64 
28 35 
58 61 
3tl 48 
63 "68 
26 32 
6ti 67 
33 4b 
61 65 
ao 30 
f>9 65 
22 27 
61 62 
30 35 
. . . . 
. . . . 
57 65 
3~ 47 
{6 61 
31 47 
67 68 
30 3.'l 
57 62 
!13 4~ 
60 63 
31 (5 
60 72 
29 40 
71 68 
40 51 
6,J. 62 
311 49 
56 6.5 
32 45 
5-i 63 
34 4\ 

W ebsterOy i Max· 71 68 63 7\1 60 5\l 62 
Min. 59 57 58 I 40 :)9 31 44 

'iO 74 72 G·i flO 58 60 

6K 
(18 
73 
36 
68 
46 
ti7 
,1:3 
'iO 
4.1 
71 
43 
'i3 
4 1 
70 
4-l 
~2 
-! I 
t9 
50 
'i l 
41S 
6~ . 
50 
~o 
47 
6!1 
44 
70 
32 
r;a 
36 
73 
41 
71 
42 
70 
51 
'i2 
49 
6'.I 
47 
6\J 
45 
74 
48 
62 
46 
69 
47 
72 
4l 
78 
42 
70 
47 
69 
45 
70 
46 
69 
44 
5!S 
55 
66 
40 
67 
49 
74 
44 
72 
<4 
71 
81:J 
72 
37 
73 
45 
. 

73 
48 
t9 
47 
70 
a1 
67 
46 
tilJ 
4! 
75 
42 
6i 
50 
67 
47 
7~ 
·12 
71 
4t 
67 
44 
62 

70 
06 
'iO 
40 
71 
3\J 
70 
51 
69 
-12 
80 
50 
,6 
45 
69 
40 
69 
38 
r, 1 
3,> 
ti8 
52 
,0 
52 
iO 
50 
h8 
44 
69 
4, 
69 
34 
61J 
44 
68 
4J 
67 
37 
b2 
55 
71 
47 
69 
43 
70 
43 
67 
49 
63 
45 
6~ 
53 
6i 
38 
64 
46 
'i8 
~7 
72 
43 
68 
54 
61 
4! 
'iO 
41 
71 
4.3 
81 
66 
6¼ 
38 
'i4 
41 
77 
38 
tif> 
37 
64 
43 

. . 
68 
49 
68 
54 
75 
41 
70 
39 
82 
50 
65 
36 
'iO 
42 
71 
44 
70 
88 
69 
·10 
65 
42 
59 

W. Bra.nch. j t}f;: 52 50 48 32 ,12 45 415 48 50 
Wllton Jc Max. 74 76 .75 77 tt7 113 64 66 72 

60 56 5i 52 4:i .. ~ 47 48 38 ,) 

73 87 60 85 55 ·a tii 62 68 ., 

70 
58 
68 
50 
73 
5:i 
70 
57 
69 
61 
72 
5! 
72 
45 
73 
67 
70 
55 
72 
61 
70 
45 
75, 
57 
76 
55 
70 
51 
69 
65 
71 
44 
70 
5t> 
75 
56 
ti7 
.3 
,a 
67 
'12 
64 
73 
511 
70 
4.9 
74 
58 
67 
67 
70 
66 
74 
55 
75 
60 
';3 
58 
67 
59 
64 
54 
73 
57 
'iO 
55 
t,9 
45 
73 
59 
70 
54 
7l 
46 
69 
52 
73 
54 
71 
50 
.. 
.. 
i4 
57 
70 
58 
70 
39 
68 
58 
78 
57 
r,5 
55 
ll9 
60 
69 
58 
70 
56 
70 
63 
6) 
66 
70 
58 
70 
58 
72 · j ~lin. 

Winterset M11.x · 
'I ~lin. 60 67 55 53 40 a2 -~6 45 45 67 

WhatOheer ~ Max· 'j 0 74 68 ti7 63 62 'i:; '1 •I 137 75 
Mio 64 70 i;a iH ll.6 40 Vi I 1 I 'I Im 

60 53 
~R 3:3 
62 65 
40 3~ 
63 6j 
41 41 
66 tl8 
43 45 
61 f4-
Hl 36 
68 68 
35 45 
68 7U 
34 43 
65 b6 
45 36 
58 66 
43 a3 
63 54 
46 31 
6ti 61 
49 35 
65 71 
43 43 
67 65 
49 34 
62 58 
46 38 
60 62 
48 as 
60 4!1 
4.0 31 
62 b5 
43 -11 
64 65 
4:l o9 
li9 6L 
41 33 
ti6 69 
45 15 
65 t,9 
45 31} 
64 60 
44 33 
66 64 
4.6 38 
tJo {j(l 

43 40 
51 60 
43 40 
61 62 
44 40 
72 70 
41 35 
tl5 62 
40 45 
6-! 69 
41 42 
62 49 
45 37 
62 58 
38 38 
02 65 
42 40 
69 58 
40 4J 
80 6? 
44 39 
14i 69 
45 48 
63 61 
38 37 
66 57 
43 43 
66 64 
46 45 
6i 63 
40 3> 
61 61 
40 36 
.. 
. . .. 
65 69 
47 42 
till 60 
57 47 
68 70 
37 32 
61 55 
45 3i 
67 71 
40 42 
65 70 
39 38 
66 68 
48 37 
63 58 
39 36 
63 59 
45 33 
6:-3 51 
47 ii5 
tJO 60 
46 41 
60 58 
42 o2 
6~ 59 
43 34 
64 67 
45 40 
68 65 
40 il!'i -·-- ~ - -

48 50 69 61 53 5'-\ 45 44 
38 3'.l 27 oa 43 37 33 38 
f>i'i 57 ti8 58 40 40 39 as 
28 26 HS 39 30 30 31 27 
66 58 6\l 60 44 37 37 40 
a2 28 43 42 31 31 32 30 
68 68 71 65 as 36 38 37 
38 a-z 46 37 32 32 32 31 
49 4.7 67 (\0 52 41 42 4.7 
37 29 33 49 44 36 35 H6 
60 6-i 71 61 51 o9 40 4·~ 
32 35 4.1 5') 3l 32 32 3-i 
65 59 65 63 68 73 64 65 
29 35 43 40 45 48 53 54 
55 50 'i3 65 50 43 40 39 
38 26 3(1 40 39 35 35 33 
48 47 67 50 45 41 43 42 
36 27 34 40 85 36 32 a3 
52 52 66 62 61 44 42 4~ 
39 28 26 36 43 35 85 35 
50 59 'i4 58 5-l 38 41 42 
39 31 40 4.5 39 35 a8 06 
52 60 72 63 40 47 37 87 
40 a4 44 87 32 32 33 31 
65 51 76 68 62 44 48 46 
3fi ..;so 38 31 as 34 38 3:, 
t2 52 7::! 6l 47 41 39 38 
36 21 38 39 38 aa 35 34 
48 49 65 61 50 66 42 54 
08 31 32 39 39 34 aa 31 
50 54 65 58 47 4.3 44 41 
3J 29 33 39 36 a4 34 33 
53 57 70 51.1 42 49 3\J 38 
33 27 39 40 31 32 31 30 
66 55 73 60 40 41 39 40 
39 24 39 ;;9 80 33 33 82 
54 46 48 68 60 60 40 41 
47 3i 28 39 47 35 34 36 
59 62 73 6l 4t 35 39 38 
38 39 5j 4.t 82 a2 33 32 
56 59 73 52 06 40 39 37 
41 33 44 39 as 35 34 33 
54 65 7 J 60 50 40 42 40 
37 21 38 39 38 33 35 34 
80 75 55 41 50 41 42 42 
45 35 40 35 35 32 36 34 
57 62 71 60 3tl ,o 44 38 
3~ ~8 42 40 :.i6 3tl 35 33 
48 49 t5 44 41) 40 as 37 
41 ~ 41 44 as 32 36 35 
51 51 71 48 35 39 39 40 
37 28 39 40 32 35 85 34 
ts~ 54 70 45 d6 4.0 38 37 
38 23 4.0 38 32 28 32 3l 
55 58 70 60 41 87 35 3g 
28 31 39 41 3l 31 32 30 
69 1!2 72 67 4.2 37 4i 42 
36 ao 45 40 32 32 33 33 
49 50 64 5l! 54 54 '15 41 
37 83 33 49 39 37 36 36 
64 54 5-, 44 40 38 44 18 . ~ 
32 2! 28 34 32 32 32 30 
51 54 71 45 43 40 40 41 
~5 27 39 39 31 3! 33 31 
51 tiO l8 42 3-i as 38 38 
31 2d 36 40 32 32 ;,2 29 
51 .~ 68 51! 42 37 36 38 t.ii) 

34 27 40 40 31 a2 32 31 
57 63 73 41} 33 35 37 :38 
39 38 49 41 30 30 33 33 
54 65 'i0 .. . . 62 37 36 
28 25 3!! .. al 32 3l 
57 57 75 65 51 47 42 41 
35 2-1 33 47 36 32 33 32 
58 tiO b~ 4.8 36 35 37 38 
33 33 35 4(1 32 32 32 31 
52 6) 70 6:? . . .. . . 
30 28 37 27 29 31 28 31 
52 58 70 61 40 i:l7 39 37 
31 2! a!! 41 31 32 30 30 
.. 54 66 6il 41 36 36 36 

28 39 89 31 32 32 30 
56 56 71 60 40 41 39 38 
41 31 43 39 32 35 34 33 
52 60 71 03 63 53 40 37 
as 50 57 ll3 02 i13 31 32 
68 69 38 60 50 48 47 42 
i>O 31 31 29 28 29 31 29 
41i 44 6:t 65 50 42 40 39 
;9 t7 82 60 40 3:i 36 34 
59 64 'i3 68 45 36 42 31! 
37 32 42 40 31 ao 32 33 
56 62 73 68 3> 38 43 43 
35 28 38 45 is 27 i:10 26 
f>8 66 69 7l 64 71 68 50 
35 32 35 50 38 35 ::!7 36 
47 55 73 68 1)3 10 40 39 
35 29 36 !8 35 3;J 85 33 
(>;-J 5t li9 tl3 b3 42 41 40 
37 27 ;J2 40 41 i:15 36 a5 
48 49 i,8 63 52 47 41 40 
3ts an a~ 41 40 36 37 86 
58 50 69 6:i 38 4L 43 40 
38 27 39 42 3d 35 36 35 
50 49 68 61 60 45 38 40 
38 30 30 48 45 116 3-1 36 
. . . . .. .. .. . . 42 43 

39 36 .. 
54 68 73 59 35 40 40 38 
4.0 36 49 50 32 34 3'1 ::is 
65 53 69 62 56 53 43 35 
3,; 28 :is 4~ 41 as aa :rn 

21 22 23 24 25 26 27 28 29 30 

-- -- - -- - - - - - --
47 45 60 58 49 45 43 58 48 45 
37 37 26 48 32 27 23 36 40 37 
38 47 66 50 43 50 55 50 47 42 
31 26 33 30 2d 19 33 3L 34 24 
37 47 64 64 54 5tl 56 64 53 41 
32 28 38 37 28 113 32 28 28 2j 
37 4~ 64 Ill 43 4!l 50 62 56 44 
33 30 33 41 80 2! 31 31 39· 28 
47 42 60 63 ';)7 37 4.3 66 43 41 
35 30 22 4.7 33 2! 29 32 38 35 
4g 45 47 40 45 48 fi8 50 5tl 44 
80 32 32 31 20 26 41 24 39 26 
7o 74 58 65 39 37 43 55 58 59 
46 46 29 38 28 25 28 32 85 ::13 
4·i 43 65 58 4.! 45 411 62 61 4.2 
35 35 30 42 3l 21 29 d5 32 82 
40 41 60 44 39 42 4] 62 41 39 
31 32 30 3? a3 24 30 31 34. 30 
49 42 59 6d 55 39 40 56 .. . . 
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37 33 28 4.1 3d 25 la5 33 41 35 
50 46 42 -t4 42 50 60 4') 88 44 
32 28 34 30 28 24 26 26 1:l 26 
40 44 67 50 4t 47 50 64 65 38 
3.5 211 31 37 32 21 32 31 37 27 
36 44 62 42 40 42 50 6l 46 38 
29 2) 39 37 28 20. 32 32 36 24 
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47 42 40 65 48 86 42 511 60 52 
35 86 28 47 30 26 25 31 34 2,i 
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NORTHERN SECTION. 
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I 

a 
u 
15 
8 ,, 0 ... ...... -. • • • • • • • • I' 

1.30 . ..... N\V tJ 4 1.G5 
2.27 a.o 

. Iii 6,0 
1.(Y.I 2.0 
1.18 tl.O 
1.45 1.0 

.73 .... 
2.15 6.0 
1.00 . . . 
2.16 -..... 
2 30 . . . . . 
2.4,3 6.0 

.85 ·r 
I .42 3.0 
1.84 2.0 
1. :!ti 3.0 
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t:!E, N 
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\V H tl 

' .... .. 
NW 
N 

tl 14 
6 14 

12 0 . ... 
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)3 11 

10 . . . . ... 
9 

11 19 
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8 
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I ... .... 
4 21 ~ 

I ... . ... 
4 18 5 . . . . . ... 
8 19 12 . . . ... 
5 21 10 . . . . .... 
0 18 13 . . . . .... . . . . . . ... . ... 
9 

14 
21 

. . . . 
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6 
9 
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1 

JI 
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6 
0 
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0 
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7 
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16 8 . • . . ... 
20 11 .. 
12 6 ...... .. 
lG 8 ..•....• 
17 13 . .. ... .. 
1, 8 ....... . 

10 . • • . • ••• 
20 11 • .. . • .. 
14 4 • • • . • ••. 
15 9 . ...... . 
17 IO ...... . . .... 
18 . .... 
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13 
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Z.! 

9 .•• ' •••. 
9 • • • . • ••• 
6 . • • . • •.• 

12 •..••••• 
9 • . • • • ••• 
9 . • • . • •. 

13 .•• .. .. 
10 • . .. • .. 
6 • • • . . ••. 
a . • . . . .• 
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7 . • . . . •.• 
7 • • • ••• 

19 li.J • • • •• 
19 6 • • . . •.. 
16 9 .. . .. 
15 7 . . • . . ... 

5 . . . . ... -i9.4 22.0 66,::S 3.76 . . . . . . . . ... -- -----a.5 N\V 
. .. ... . ... ~ 
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row A WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR OCTOBER, 1898-C0NTINUED. 

STATIONS. 

A tton .................................. . 
Albia. ....................... · · · · · · ... · . · 
Atlantic ................... . .......... . 
Bedford.... . .......................... . 
Belknap............ .. .. .. ... . .. . .. .. 
Bonaparte . . . . . . . . . . . . . . . . . . . ........ . 
Burlington .. .. .. .. . .. . . . .. . .. . . .. .. 
Centerville .. .. .. . . . .. . .. .. . .. .... .. 
Oba.riton.......... . . . . . . . . . . . . . . . . . . . . 
Clarinda.. . . .......................... . 
Oollege Springsj... .. ........ .. .. 
Oornln g a ....................... . 
Oouncil Bluffs ..................... .. 
Eldon.. . . . . . . . . . . . . . . . . . . . . . . ... . 
Fairfield .............................. . 
li't. Madison*. . .. .. .. . . . . .. . . . .. . .. .. 
Glenwood ............................ .. 

I>-, • 
,....A 
.cl cd 
~ Q) 

§e 
=a 

SOUTHERN SEOTION. 

TEMPERATURE OF THE AIR (IN DEGREES 
FAHltENBEIT). 

----------1 
EXTREMES. 

• 

s:la,~ =~~ ..!.~ Cl) ..!.~ 
~ss ~sa ~a ~ .Sa ~ 
~ ;El =a Q =a Q 

PREOIPITATION, TN 
JNOHE$ , 

I 

l:t 
0 
A 
UI 
......... 
"1 ..... 
~cd 
O'H 
8 -- ---- --1--1-- -- ---- ---

57.8 
62.1 
56 4 
58.0 
58 0 
58 1 
59.1 
68.1 
59.6 
61.5 
60.3 
55.9 
59.7 
60.5 
59.5 

37.8 
39.4 
36 6 
89 8 
41 2 
42.4. 
4.4 4 
41.4 
40.0 
44..3 
38.9 
39 6 
39.6 
41 .9 
41.2 

86 
87 
8'1 
86 
85 
81 
80 
83 
84 
88 
88 
87 
84 
87 

2 
1 
4 
2 
4 
4 
3 
4 
4 
2 

2, 4 
2 
2 
l 

73 2, 3, 4 
87 2 

21 22 65 
20 26 67 
21 26, 31 63 
2'1 26, 31 62 
25 31 60 
24 31 67 

2.03 
4.90 
2.11 
3 87 
4..30 
4 09 

25 26, 27 66 ....... 
28 26, 31 55 
23 26, 8l 61 
26 31 62 
21 26 67 
26 26. 31 61 
22 26 62 
22 31 65 
22 31 .. 
31 31 42 
22 26 65 

. 94. 
3 00 

.58 
1 48 
2.20 
2.20 

1.20 
2.22 
1.20 
1. 3'1 
1 .54. 

. 64 
1 73 
1.55 
1.94 

4.0 
5.0 

. ..... 
5.0 
4..0 

2.0 
4.3 

10.5 
8.5 
5.0 
3.0 
2 4. 
4.0 
2.5 

N 
NW 
NW 
NW 

W,NW 
SE 

SW 
NW 

~ 
UI 
0 
I-< 
'H I-< 
bO Q) • 
s=l p UI 

~ 8~ 
~ ::S'O 
t:i:l ·z 
6 

14 
6 

14 

4 
4. 
9 
7 

14 ...... 
14 
14 
14. 
6 
6 
6 

14 
6 

14 
14 
14. 
ff 

12 
4 
8 

11 
13 
16 
10 
5 
4 
6 

16 
13 
5 

14 

0 
17 
12 
10 
6 
3 
5 

17 

15 

12 
14 
17 
10 

6 ........ 
6 
8 
7 
8 
8 

. . . . . . .. 
19 9 
10 13 ....... . 
11 5 .. . 
10 4 
12 4 
13 6 ... 
16 9 

Greenfield ...... .. ....... ... .......... . 

4.7.8 
50.8 
46.5 
48.9 
49 6 
50.3 
61.8 
49.8 
49.8 
52.9 
4:9 .6 
47 8 
49.6 
51 2 
50.4 
52 1 
49.9 
4.8.8 
4.8 2 
49 8 
4:9.2 
6! 0 
51 2 
47.4 
48.9 
49.8 
49.6 
51.8 
50 0 
47.5 
49.4 
48 8 
49.8 
46 0 
49.7 
48 6 
4.8 4. 
40 .2 
49 0 
49.8 
47.6 
62.9 
49.4 
4.7.7 
4.8.9 

61.0 
59.8 

38 8 
37.8 87 2 21 26 66 

3.57 
4.86 
2.61 
2 68 
3.09 
2.07 
d.97 
4..13 
4.27 
1.63 
3.21 
4.17 
3.16 
3 74.. 
3 99 
4.16 
4.21 
3.60 
3.88 
3.46 
4.12 
2.5! 
3.68 
4.33 
8.64 
3 84 
4. 25 
2 20 
1.95 
4 67 
3.44 
1.4~ 
2.66 
2.90 
3 13 
3.05 
8.73 
3.22 

.80 
1.00 
1.00 
1 20 
1 21 
1.90 
1 35 
2 79 
1.55 
1 60 
1.29 

6 3 . . . . . . . . . . .. 11 

6 
14 
10 

9 7 
21 7 
11 3 
10 9 

B edrick e* .... ........ . ...... .... .. ... . 
Ho_peville. . .......................... . 
Indianola b . ........................ . 
Keokuk. . . . . . . . . . . . . . . . . . . . . ...... . 
Keosauqua.. . . . . . . . . . . . . . . . . . ........ . 
Lamoni... . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lenox . . . . . . . . . . . . ................ . 
Mooar ............................. .. 
Mt. A.yr. . . . . . . . . . . . . . . . .. . ........... . 
1\lt. Pleasant ............. .... ..... . 
Oma.ha.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Osceola. . . . . . . . . . . . . . . . . . . ............. . 
Ovid . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Osk a.loosa . . . . . . . . . . . . ................ . 
Ottumwa.. . . . . . . . . . . . . . ....... . 
Pella. . . . . . . . . . ................ . . . 
Red Oak....... . .. .. ....... ... .. 
Sidney a ....... ... .... . . ..... . . ....... . 
Sigourney... . . . . . . . . . . . . . . . ..... . .... . 
t:lt. Uharles ................. . ........ . 
Stuart ................. , . . . . . . . . . . .. . 
Thurman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
V llllsca. . ......... .... ................ . 
Wapflllo a . . . . . . . . . . . . . . . . . . . . ........ . 
\Vha.t Oheer ....................... . 
Wa.shin gton.. . . . . . . . . . . . . . . . . ...... . 
Winterset ................... .. .•..• .... 

59.l 
59.2 
58 6 
59 2 
56.5 
58 4 
57.7 
60.5 
62.3 
58 9 
65.5 
58.7 
57.9 
60 2 
51.6 
li0.2 
56.0 
59.3 
58.5 
58.4. 
61.3 
60 1 
64 9 
59.4 
56.8 
57.1 

40 4 
30.1 
45 3 
43 1 
39.4: 
39.4 
42 0 
39.4. 
41.3 
37.6 
39.5 
4.0.1 
39.6 
39.5 
40 5 
39.2 
il.3 
37 4 
:39.9 
39.6 
38 4 
35.1 
40.9 
39 4 
3S 6 
40 .7 

29 26 4.7 
25 26, 31 59 
24 26, 31 60 
28 26 54. 
25 31 56 
23 26, 31 60 
24 26 t0 
22 31 62 
23 26 64 
27 26. 27 52 
27 26 55 
24 26, 31 61 
22 31 63 
21 31 62 
22 31 66 
23 31 55 
22 26 63 
28 26,29,30 55 
18 31 68 
2-1 31 62 
20 25 67 
23 26, 31 61 
25 23, 27 62 
25 31 5L 

76 2 
84 2, 4 
84 2, 4. 
82 4 
81 4. 
83 2, 4 
84 2 
84 4. 
87 2 
79 4 
82 9 
85 2 
85 4. 
83 4. 
88 1 
78 4 
85 2, 4 
83 . 2 
86 4. 
86 4. 
87 2 
84 2 
87 2 
76 3 

22 31 5i 
21 31 58 
24 26 63 

76 8 
79 4 
87 2 

1. 75 
.87 

115 
1.60 
1.00 
1 30 
1. 70 
1.42 

.86 
2 04 
1.75 
1.28 
1.30 
1.20 
1.20 
1 60 
1.77 
1.35 

4.0 
30 
2.0 
1.0 
9.1 
20 
6.0 
1.0 
5.2 
3.0 
6.0 
3.5 

8 0 
3 5 
4.0 
3 0 
6.6 

.9 
3.0 
1.5 

3.0 

........ 
NW 
NW 
NW 

. . . . . . ' ... 
NW 
NW 
s 

NW 
SE 
NW 
s 

NW 
NW 
NW 
SE 

NW 
SE,NW 

NW 
N 

N\V 
s 

SE 
SE 
SE 

- - -- ----1--1------- -----

14 2 
6 ...... 

14 
14. 
14 
14 
14. 
14 
14 

.. 
14 
12 
18 
14' 
6 

17 
6 
6 

16 
6 
6 

14 
14 
14 

8 
... ... 

13 
10 
9 
3 

10 
7 
3 
6 

11 
8 
9 

.. ... 
16 
12 
5 
0 
8 

17 
9 

15 

18 

8 

6 
10 
6 

17 
11 
13 
15 
5 
4 

10 
11 

6 
9 

16 
23 
10 
3 

13 
1 

11 

15 

12 
11 
16 
11 
10 
11 
13 
20 
16 
13 
11 

9 
10 
10 
8 

13 
11 
9 

15 

• • • • ♦ ••• 

6 
8 
8 
8 
6 
8 
8 
5 
6 
7 
8 
7 
9 
8 
3 
9 
4 
9 

. . . . . .. 

6 ...... .. 
8 .. . 
2 
5 
5 
6 
9 
8 
9 1 

----------
Average ........................ 49 5 58.9 40.0 83.6 ....... 23.7 ........ 59.9 3.42 ....... 4 2 NW . .. 8 10 13 7 ..... .. 
Average for the state... .. .. 47.5 57.1 38.1 80.8 ... 22 8 ...... 58.1 3 56 ..... 3 6 NW 7 9 15 8 .... ... . _..;;___;___;_..:.__ __ .:..:..._...:,_ _ __:._:.___::....;___:_:_:.....:...._..;,.._...:_.. _:_;___..;;_--'-__:_ _ _;____:..;,..__:___.;;.;:..._;_-=....:..:.....:..:...~ 

* Means determined from 7 A. M. 2 P. M. and 9 P. M. observations, and maximum and minimum are ta:ren from eye readings. tMeans determinect 
from 7 A.H. and 7 P. M. observations. :Received too late to be comouted with means. a One day misslu6 b two days. etc. 
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DAILY AND MONTHLY PRECIPITATION FOR OCTOBER, 1818. 

DAT■, 
8TATION8, 

1 2 a , 6 a 
-:---.-- -

a o I to j 11 12 1a u 16 10 J7 1a 19 20 21 22 ZJ 24 26 SIS 27 28 29 ao a1 7 

• 

- ----- --- - ------ -----------
Afton... . . . ... . . . . . .. ... .... .... ... .411···· .... -~~ .94 .18 .. .. 'r .. .. . !?() • •• • •• ••• • •• •.••••••• • J m 
Algonn .. .. . . .... . T . .. .. . . . .. . . T 1.2~ .. .oa . 701 /··-- I ,. ··or, 0' T .. . • .U . .. . ... . ... a 81 
Alta. (Huddon ) .... T T • . . .. O! l.!!O • ~al .. .. . 19 .:.., . ·' .• . . .. . . • , . .89 ... . .... . ... 811 
Albia. .. ..... .. ... . T 07 .. .. .:.!t •• .. .. 'l' ,s; . . 0 •. i , Oo .26 "op ... T . • ... -~ • .. •• . . .• f flO 

t::::sn'~: : : ::: : : : : . :01 .:'.!•,.:. :i2I· ::· " ... :: GO :{lj :01 ~rt. :.!.... .. ·;.~ ~-;i ·~:1 .. . ::9 .:: .. ... -~ :: .::· l=Jl 
Atlantic. ....... . . . ..• .. . . • • : .. , : ... •'"' . , .OS .• .. . • •• · 13 . 16 . ... .. . 

t:1'l':i~
1

~~ :: ::::::: ·r· ·:: .!ill :~1 
T . • . ·:: · · " .i ~~ -~ T .o., .of\ .. .. ·:: i:oo . 10 :~ . . ::.

1

.. tt 
Bt:lte l'ralno.. ... . 10 ::o ·~ .. 02 • 01 .lifll .0 l ••. 2 . 110 . • • I 00 •• 8.'t 

:~.~~~.~l~r~-~ :: :: ::: ,O,I T I .().'. ::; '-~~ .211 .. 1:r j,i~ ·~; 02 1?2 T .. .• ~:~ . 2.) .54 : : ::: 
Btdford ....... . .. '1' I . 01, I .II" I 7e as .. . O';" •• • I.Oi' .. •. 11.87 
U11rroll . . . • . . . .. .O.il .4, .f.~ .o;, I UIJ . tJ .62 • •• 8 113 
Cedar ll'ulls .. . . . . 10 .. . • ; ar, ~ 1 .! ;I) .o· . . .40 .. • .. • • 4 ~ 
Ccdlir Rupldc;. . T l' , ll . . ,20 . IN ! lo • • • i~ 'l' •• 2.0% 
Uontl!rvlllo .... .. . . IOI 0:i oJ l' . 11:. I.Ir I !!II . lfl .05 .:.o 86i 
Charlton . . . . •• H o: 41 11 ~ 0/ 2 ! 2. 24 0.1 . 04 .O'J , • • • .01 . .. • 4 td 
Cbarlt s Ulty •. • T Oi- Ii .2~ ,f6 ,!l \ 1' .2 ! UlJ .o T T 1' .o~ .68 • . . • 4.30 

r l ' "' 0.'> I ~ I! 'l' 06 2 Clarinda.. ... . . . . .,. . . • . . .01 
Clinton.. . . ..... . . • 11 .. .01 '!.ut .o~ .o 0:.1 . 4 .r,o . Hi T o• . 1; 1.611 4 117 
Clear L1,ke. . •.. •r .:!. . It 11 ~ 'I' I'~ 1.:i .W .u, .O. T 1' .. .76 4 611 
OolleJtetiprlnl(1L. I . II 1.3-f i 5 .10 :l.• 
Corn ID I.! .... . ... r .. ;, 'r .M 1 ~ .ae T 3.0II 
Councl!Hlulfs.. .. . .o .:i .5' tJ 411 •• .00 21; 
Urc,co.. .. . . . . . . . .01 tl l 3 .~~ .a'> ! .~5 Ot 02 .05 .01 .61 4 ,111) 
Davenport ... .. ·• .. 01 081, ·r .JI .0 I' I[, . 1.1 :, 14 l' T ,01 211 I G" T 'i' . a fl 
Detawnro.. •..• . 08 . I o o :l4 .!!, 7 . ll .a .o~ OB .a 52 1a . • •. H 77 
Di:ulsun . ... . ......... , • II 0t . 4t, :,11 .4 I' .01 1' .. .23 B 00 
Des !llvlncs. ... . r •r .01 l' .2~ .ti .01 11 ti I 51 15 T •r 'l' T •r .le . 47 3 66 
Dows ...... . . . . . .Ol I ' I' !?I a; ., .l~ ·r I .ti:? • 1• 02 T 03 T !II a !13 
Duuuque.. .. . . . . . 01 . 011

1 
'l' . 21 .OQ . 41 II 0 .0• I •• u :.'l? Ut l' I' .~ii 1.0 .o. 'I' T :l.b6 

Eldon. ... . . . . . . . • .09 . . :! . 1 Ill I 7, :!I O I . 04 t12 :, 111 
l<..Jdortl. • . . . . . . . . . • . . . . .!l 1 'ii t- :.? riu I ~r, l ' 1· 1' 1 00 . • T r; 2; 
Elkader. ....... . 10 lo 0 4• 3l .. I~ 1. 1; ( OJ 0~ 20 .75 .17 4 &6 
hstb, rvllle .. . .. .. T .. 0 I a 1(1 ... .. . 01 ~ 0 ]II JO . 10 •. r 1 l:11 
Fulrlleld. . ...... . T (" .3 I l' ti fj • 2 1 ' T •• I 12 1' •. .• 4.18 
lt'orest Llt.y . . . . . .01 . . . . t. , 11 . ::4 I 1. 1 l . Ill . ~ . 1 r, T T .49 . . 4.C4 
Fredericksburg . . 10 Ii . ().I .a: .2 5 I ;,; 2.4 S'i . . a.1 4.:!l! 
Ft. Madison . .. .. 10 r .,o l ' .,, ;11 .·?I .10 • .91 .• •• 4 ~ 
Glenw:>od.. ... 1' T .'.i fl~ 51 .t'l. T J.Ga 
Griintl Motido,v. . .. .O& .o:i .4; 5.'i . r .Jr. T .Oil . 19 .!?o .30 .21 T 4.611 
Greene. . • . . •• . . . . . . . . • t 'l !?.'i • '! 4 . i:· ' a.~ I 00 Ir .. . . . . . ;;; 4 a, 
Greeufield.. ... .. . 'I' 1' l' r T 'l' 7~ .01 ; . 1, 11., • I t :! .OJ T . • . 17 .26 1' 3 21 
G r innell ..... . . . 10 .• I ' .76 0 . ti-! h .21 39 .. .33 f ,17 
Grundy Center... . . 10 .z, 2~ .2f .4• 2. , , 1 5. -~ T 11' T T .to ... J 04 5 • .:11 
Guthrie Ut-ntcr .. . 'l' ::·, . .c, l' •••• ta tlJ 

5
;,·

1
, ·t·•· :~. i ~).·, • •• •. 56 :i 1! Barul,lton.. . .. . •. Oj .ca .O;; o . It• . tiCI .o; ,o; 1 5b ... T 93 4.Cfl 

Ba'l\>koy-, .. . . • .• • ::o :!O 411 F• •• 30 .!li" •. 6%1 
Hedrick. .. .. .. . .. I 00. ... {it .M .9; ~I- I 4:. : : I 4 17 
l:l opevlllu.. ...... . .. ·r l ' 1• . 71 T I :?I li:1 11 , f] •. 01 .• ,2\1 ••. . .. • 11.15 
H umboldt.. . .... •. 39 . .. .SI . If .ti. .6• 1 . .31 2.~ 
I n!'lependonce.. ... .. .12 . It .6 :: Mt ,11i:, r 01 T .40 .18 4.51 
I tidl uola... •• . .. • 'J.' T 1' .44 11 1k 1.0~ I 2 1 . l!t 'l ' T T T . 40 .213 . . 3 7' 
I owa Oltv. ... . •. .. , 10 .. lJ .4~ .... .38 0~ ,01 .. • . .. . :! ! 11 IJ!! .O~ , l2 f' ••• • • • 'iO .05 4 Ill 
Iowa Fails. . ... . .. T . . • . 15 .10 .f o • 12 . . ,bi> • ~5 2i, T T T . 'iO 8.49 
lfnoknk ......... .. . 05 r .. f... . Oh l' · 1 ··· .65 I. I . '.:! .r, T .01 •• 1.00 T •• a 911 
Kt!OS!lUQ ua..... . .o, T -~ T • • !.~ 1 3i .3. 1' '1' .. 1. 18 ·r . . .. . . .. . . 4. 16 
Ltimonl. •. . . . .. .. • .re T . . . 16 .1:.! 510 T 1.51 I 2.i HI T . 45 4 21 
Lansing. . . .. . • . • .. 1' :!7' • • • • .Ob 3; 011 . ().I .30 l 9 1IJ .o; 1' 07 . llf .6i .53 . • . . 6 :a:> 
Larchwood .. ... . . ,e,; .fi:< • •• . 2'i . . .07 J,17 
Lurru.bet- . . . .. • . . T '1' I 32 . II . • 1.:!.i l ' r . . . . . . . . 25 2.112 
Lu <Jliilrt! .. . .. . ( ~ .. ' . 31 Oa .. • • .O!? 1' . Oi . ~'i .4-!l .26 . 21 1.63 3.411 
Le Mars . • .• .. . .. OO! .bl.I I l O . JO .... •• J!I J .89 
Le oux.. . . • . . • . . .. . 4:i . , , . 53 1 li5 :!., • oo 2'! a 80 
Linn Urovo.. . . . .(5 . O:! . Zt a .:.! t ai u . o 1' or .• .50 . .. . .03 . . 2.111 
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THE IOWA WEATHER AND CROP SERVICE 
Was established by wt of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President--W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President--R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, -

J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 
Osage, Mitchell Co. 
Bloom.field, Davis Co. Secretary-P. L. FOWLER, Des Moines, Polk Co. 

Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J. P. MANATREY, - Fairfield, Jefferson Co. 
Algona, Kossuth Co. 
Maquoketa, Jackson Co. 

Atlantic, Cass Co. 
Harlan. Shelby Co. 

EXECUTIVE COMMITTEE. 

J. W. WADSWORTH, 
G. S. JOHNSON, 
GEO. W. FRANKLIN, 
L . H. PICKARD, 

W. F. HARRIMAN_ R. J. JOHNSTON. P. L. FOWLER. C. E. CAMERON, Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. , 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 

Adair ............................ .... F. L. Morrlso11. 
Afton ........................ . .. Bon. N. W, Rowell. 
Albia . . .................................... R. Moore. 
Algona ........................... . 0. D. Pettibone. 
Alta ............................. . .... D. E. Hadden. 
Alta (Near) ........................... W. J. Mina.rd. 
Amana ............................ Oonrad Suha.dt. 
Ames ............................ Exp.Station. 
Ames (6 miles s. e.J ................... Isaao Young. 
Atlantlo .......................... . ... . J. \V. Love . 
Audubon ........................... F. P. Hooker. 
Bedford ......................... Prot. E. B. Gr1ffi n. 
Belknup ............................ A. \V. Rankin. 
Belle Plaine ..................... .. S. P. Vandlke. 
Bonaparte ......................... Hon. B. R. Vll.le. 
Britt . ... .............. . .......... . G. P. Hardwick. 
Burlington ................. Prot. H. L. Atkinson . 
Oarroll ........................... . . Moses Simon. 
Oedar Fa.Us............ . .... . .. . Prot. A. 0. Page. 
Oedar Rapids ......... Electric Llgbt & Power Oo 
Obarlton ....................... Bon. S. H. Mallory. 
Obarles Olty ..................... Obas. 0 . Schmidt. 
Cherokee .. . ..................... Bon. L. \V. Beal. 
Clarinda ......................... A. S. Van Sandt. 
Olear Lake ........................... A. S. Hawley. 
Clinton ........................... . Luke Roberts. 
College Springs ...................... . A. M. Finley. 
Oornlng .... .. ............... . ...... Jolin W. Bixby. 
Council BI uffs .......................... J. B. Rishel. 
Oresoo ................... . ....... Gregory Marshall. 
Davenport ... . ..................... *J. M. Sherri er. 
Delaware..... . ....................... Wm. Bu.II. 
Decorah..... .. . ..... . ........... F. B. Baker . 
Denison ............... ···· ...... James B . Holmes. 
Des Moines ............... •Geo. M. Obappel.i_ M. D . 
Dows ................................. . R. El. 11·uI1er. 
Dubuque .... . ....................... *E. H. Bowle. 
Eagle Grove ........... . .......... Smal lp!lge Bros. 
Eldon......... . .............. . ..... . T. Madden. 
Elldora ..................... Prot, 0. F. \Voodwu.rd. 
Elkader. . . . ....................... Obas. Reinecke. 
Estherville ........................ M. L. Arcber. 
Fairfield ............... . ......... Obar Jes J. Fulton. 
Fayette .............................. R. Z. La.timer. 
Ft. Madison ................. Miss L. A. MoOready. 
Fonda ...... . ....................... Obas F. Linnan. 
Forest Otty ........................... . J . A. Peters. 
Fredericksburg ...................... 0. E. Wrtght. 
Galva ............... . ........ Jay M Crowley. 
Garden Grove ......................... . M. ,vemple. 
G!aclbrook ......................... Geo. F. Parker . 
Glenwood ........................... J.P. Jackson. 
Grand Meadow (Postville P. O.J .. F. L. Wlillams. 
Greene ................................... J. L . Cole. 
Greenfield ............................. J. G. Culver. 
Grlnnell ............................ Prof. S. J. Buck. 
Grundy Center ..•................... Geo. F. Ellis. 
Guthrie Center ................. . Oscar Klingman. 
Hampton ........................... • E. O. Grenelle. 
Hedrick ...... . ........................ J. T. Brooks. 
Hawkeye .............. Mias Beatrlce Kirkendall. 
Hopevllle ............................ M. T. Ashley. 
\:lumboldt .............................. B. S. Wells. 
Indevendenoe ....................... E. F. Wulfke. 
Indianola ....... . ................ Pror. J. L. Tilton. 
Iowa Olty ...................... Prot. A. A. Veblen. 
Iowa Falls ... . .. . ............ , ..... . J. B. Parmelee. 
Keokuk . . ..................... *Fred. z. Gosewisch 

Keosauqua ................. Prot. J. H. Landes 
Knox ville . . . . . . . . .. . . OA.sey i~nd ReH. ver 
Lamoni ........................... T. J. Fitzpatrick. 
Le Claire .. ....................... River Observer. 
Lanshig ... .................... . . G 8. Markley. 
Larchwood . ............. . .. . ... . ... R. F. Walker. 
Larraoee ............................ H. B. Strever. 
Lenox . .......... . ....... .. .......... J L. Burley. 
Le M1irs .. ...... . . . ....... .... .... . ... Dr. T. E. Oole. 
Linn Grove (Mt. Vernon P. 0.) Rev.J .W. Hubbard. 
Logan.. . . . . . . . . . . .. . . . ........... JU rs. M B. Stern. 
Malvern .. ............ . . .. ....... . .... R. F. Norton . 
Maquoketa. .. .. .. ... . .... . .... . Dr. A. 8. Dowen. 
Mason Olty ................. .. ...... .. B. li'. Gibbs. 
Marshalltown ... . . ........... 0.1\1 Oook. 
l'di!lman, (Des Moines P. 0 ........... W H. Shaul 
Montlcello ........................... .. O. E. Helsey. 
Mooar. .. ...... .. .. .. . . ... .. ... . F. G. Tbom11,11. 
Mount Vernon......... . ..... . .... Prof. A. Collin. 
Mt. Ayr ......................... .. .... . A . F. Beard. 
Mt. Plea.ea.at ................. Dr. Frank T. Stevens. 
1'1eo1a . . .. .. ..................... J.B. Ga.rla.ud. Jr. 
New Bampton ....................... R. B Gurley . 
Newton. . . . .. . . . . . . . .. . . . .. . . . . . . . . . . . . A. Lu fkl o. 
Northwood ....................... A. L. Thompson. 
Odebolt ............................. . . . . . E. Starner. 
Ogden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E Sayi-e 
Olin ........................... Hon. Nathan Potter. 
Omaha, Neb .......................... *L. A. Welsh. 
Osceola .............. . ................ A. \V. Lewis. 
Ovid .. . ................................ B. O. Miller. 
Osage ............................... G.D. Pu.ttlngill. 
Oskaloosa ...... . ......... , .............. .Tos. Boyd. 
Ottumwa. ............ . .......... Dr. J. F. Herrick. 
P e lla . . . ................... . .. . ........ T. W. Oox. 
Pioneer . ...........•.••. . ........... A. W. Hawley. 
Plover . ................................ J. S. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Primghar .......................... P.R. Balley. 
Red Oak ............. . ................ Geo. W. Bolt. 
Relnbeck ..................... Dr. L.B. Hathaway. 
H.!dgewu.y .... . ...................... . A.rth ur Betts. 
Rook Rapids ............ . .... . ..... W. O. Wyckoff . 
Rockwell Oltv ...................... 0. M. Randa.JI. 
Ruthven .............................. ... . . H . Oook 
!:lu.o Olty ....... . ........... . ....... .. Dr. O. Brown. 
Sibley ............................ B. G. Doolittle . 
Sidney .... . ................ . .. G V. Swearingen . 
Sigourney .................. . Mrs. R. F. Asbb11.ugh. 
Sioux City.. . . . . . . ............... *U. G. Purssell. 
Spencer .... . .......................... . S. Gillespie. 
Spirit Lake .......•.......... W. o. Drummond. 
Storm Lake . .......... . ....... Prof. M. L Fuller. 
Stu a rt . . . . . . . .. .. . . . . . . . . . . . . . .. H . .E. Boatrhi:ht. 
l:lt. Oh a rlos ............................ R. D. Minard. 
Tara . . .. ......................... W. E. Humphry. 
Thurman . .... , ..... . .. . ................. O. R. Paul. 
Toleclo . ..... . . . ...•........ . .......... Obas. Mason 
Vinton ................ , . .... . ...... . T.F.MoOune 
Villisca................ . . .. . .... 0. E. Matteson. 
Wapepo .. .................... .. Geo. ,v Schofield. 
Wasb ngton .............. . .... .. .... Wm.A. Cook 
,vasbta .................... . .......... . B L Fetter. 
Waterloo ........... .. .•............. . M. L. Newton 
Waverly .............................. B. S. Hoover. 
Waukee... . . . .............. . .......... N. O. Wragg . 
Webster 01ty ............ . ......... . .. L ouls Frank . 
Wb ,,t Oheer ...... .. ... . ... . . .. . ... B on . J. 0. Beem. 
Whltten ................. . .. . Dr. Frank P. Butler. 
\VlltonJunctlon ......... . ... .. . ... . . .. J.M. Rider 
Wlnterset .............. . ......... w. W. McKnight 
West Bend .................. . .. . Phll. DorweOer 
West Union .................... . ... . J. 1'1. Lh, ber . 
West Branch ........................ A. A. Madson. 

*U.S. Weather Bureau, 

WEATHER-CROP OBS1'RVERS. 

&,:>orUno tor~ Weektv Bulldtn. 

Agency ............................. J. a. Van Zant. 
Albia ... ............................ Wm.Mercer. 
Allerton ............................... J ame11 Piper. 
Alta.. . ..... . ................... ..Jonas Oushman. 
Ames . ................................... 8 B. Mills. 
Attica . . ....................... G. W. Mendenhall. 
Battle Oree Ii:: .•.... .....••.. . ••...•...•.. A. Preston. 
Blairstown ........................... T. H. Well. 
Boone ..... . ........................... L. 0. Morri11. 
Centerville ........................ Henry Galley· 
Oba.rles Olty .... . .................... W. B. Towner· 
Cb11.rlton . ............... . ............. O, O. Burr. 
Olarksvllle . .................... . .. F. M. Russell 
Oorrectlonville ............. Hon. W. B. Obapman. 
Corning . ....... . . . . . . . . . . . . . ....... Jerome Smltb. 
Corwith ................................. Wm. Oxley. 
Olermont.. . . . . . . . . . . . ............ Obas, Larrabee, 
Oou no!l Bluffs.. . . . . . . . . . . ............... L. Prouty. 
Ores ton . .............................. I'd. V . Ash by. 
Danvllle ..............•...... Sherman Matthews. 
Emerson ........ . . . .......... . ......... lJ. B. Nhns. 
Ely ........................ Bon. A. J . Fuhrmeister. 
Farlin . ............................. Jesse Johnson. 
Fulton . ........................... OarJS.Frank. 
Fontanelle ............... . .. Bon. L. M. Kllburn. 
Ford ................................. J. 0. Rlchu.rds. 
Fort Dodge ........ . ......... . ...... R. W. Blaine. 
Geneva ..... .. ............... Wm. H. Thompson. 
Grinnell ............................... A. O. Price. 
GuthrleOenter ......... . ........... W. W. Balley. 
Gllman .... . . .. ..................... James L. Wylle. 
Hesper . .......................... G. E. DUJlngham. 
Bumeston . ....... ............. Hon. S. B. Moore. 
Independence ............. ......... : . 0. L. l'homas. 
Larrabee . ......................... 8. B. Oarnah11,n. 
LaMars . . . . . . . .......... Hon· Ben ry Sohrooten. 
Lookrldge ...................... John F .. Farman. 
Mll.rshalltown . ............... Bon. S. B. Packard. 
Mason OHy ....................... Wm. Nettleton. 
Mapleton . ................................. A. Lamb, 
Mt. Pleasant ................... . ..... \V. S. Wright. 
MIiton . . ...... . ............... Bon. E. O. Bolli1,.nd. 
Mount Vernon.... . . . . . .. . . . . . . . . .. Robert Smith. 
Nevada .............................. Geo. O. White. 
Osage .................................. E.W. Staoy. 
Orange Olty ................. . ... B. J. VandeWaa. 
Paton . .. . ............................. A. B. Oondlt. 
Pittsburg . ..... . .. . . .... ............ G. 0. Duffi~Id. 
Rockford (Cerro Gordo) . ........ Bon. J. W Bird. 
Rook Haptds. . .. . ............. .. D. E. F. Merrill. 
Rockwel City .. . ..................... J. G Palmer. 
Rossvllle .. ............... . ............. T B . Wiley. 
Rowley ................................. L. M11-xson. 
Sagevll:e ........ . ....... . ....... Bon. F. N. Knoll. 
Seymour . ... . ........ . .............. .. .. L. B. Sager. 
Shen andoab...... . . . . . . . . . . .. Reuben Mulllson. 
Spirit Lake .. .............................. L. Stowe, 
State Oen ter ...... , ............... E. P. Tho°ifison. 
Tama .................................. W.G. aUn. 
Unltf .. ............................. Edw. Bummer. 
Van Horne .......................... Spencer Smttb. 
\Vlnterset ........................ 8. A. Kinsman. 
Wall Lake ............................ T. E. Wlloo:.r. 
Wllton .................... . .......... . .. Tbos Hnot. 
Wiota ........................... . ..... !. B. Coomes. 
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NOTE AND COMMENT. 

Hea.p high the farmer's wintry hoard; 
Heap high the golden corn! 

No richer gift bas autumn poured 
From out her lavish born, 

* • 
* 

-John G. Whittier. 

John S Hazen, who served as an observer of the U.S. 
Weather Bureau · station at Des Moines since May, 1892, has 
receiTed an assignment as observer in charge of the station at 
Spring.field, Mo This is a well-earned promotion of a. most 
worthy and faithful official of the Bureau, made in pursuance 
of the well-established rule of the honored cbief that merit 
alone shall be the ha.sis of advancement and reward in this 
service. While sincerely regretting to part with Mr. Hazen, 
all connected with this offi'!e are gratified that his fidelity has 
been duly recognized . 

••• 
The imports of American corn at Hamburg and Bremen for 

1897 were 861,815 tons, an increase of 50 per cent over the 
preTious year. The Germans are learning that corn is valu
able for human food, as well as for cattle and swine. 

• * • 
"A scientist looking for microbes says there are absolutely 

none on the Swiss mountains at an altitude of 2,000 feet,'' says 
A-feehan's Monthly " Here is the place for the purity party and 
scaremongers who a.re forever horrifying the public with the 
dismal fear of microbes. They would have to take their sup
ply with them, most of which are useful to man. It is pleas
ing to observe that the microbe does not give himself lofty 
airs, but as a fellow areature comes down to our level and 
dwells cheerily in our midst." 

••• 
It is unwise to follow methods that deplete the soil, as has 

been done in the east. Diversification is thekeynoteofsuccess 
in agriculture, and mixed farming the only way to permanent 
prosperity. Corn is king. This being true, the king must 
have supporters in order to maintain his kingly dignity. 
Other crops and a. retinue of cattle, sheep and hogs are neces
sa.ry to main ta.in King Corn.-The Farmers' Voice. 

• • * 
Consul-General Stowe, at Cape Town, reports a heavy and 

continued demand for American corn and corn meal in South 
Africa.. 

••• 
We a.re asked if the climate of Iowa has really changed. 

We do not think it has, save as conditions, the result of 
climatic influences, have been altered by settlement and culti
T&tion of the soil. We look in the future for just as wet 
sea.sons, just as heavy falls of snow and big drifts, just as 
severe, cold weather as we have ,had in the pa&t.-Rockford 
Reolater. 

Some months ago the Russian minister of agriculture wrote 
to The Gazette, stating that his government was considering 
the question of making an experiment&! purchase of Poland
China pigs in the United States, and asking for information 
and suggestions relative to their selection and shipment. The 
necessary information was promptly furnished and the atten
tion of the United States secretary of agriculture called to the 
matter as indicating that some demand for stock of this 
character might be built up abroad. As a result of this cor
respondence the Russian government ha.a recently purchased 
twelve head of pigs of this distinctively American type and 
they have been started on their long journey. Six head were 
taken from the Iowa Agricultural College farm at Ames and 
six from the herd of Mr. H. G. McMillan of the same state.
Breeders' Gazette, November 23d. 

*•* 
Yellow fever is referred to as '' a diminishing terror.'' It 

will, in the near future, be almost wholly driven out from its 
incubating places in the tropical islands, where Yankee enter
prise and commerce will renovate and purify the cities. 

*•* 
B. T. Elliott, crop reporter for Lincoln township, Uaion 

county, writes as follows &bout the ravages of hog cholera in 
his section: 11 In the northeast pa.rt of our township t,he loss 
has been about 80 per cent; in other parts little loss has been 
reported. The disease seems to follow a watercourse." This 
accords with reports from numerous localities, where the 
cholera. has followed the course of streams flowing through 
several farms. The lesson is apparent. 

• • 
* 

The total production of corn in the southern states for 1898 
shows an increase of 114,000,000 bushels as compared with 1897 . 
The price in the south averages above 40 cents per bushel. 

Fruit trees ma.y be protected from damages by rabbits by 
using strips of wire cloth six to eight inches wide. The cost is 
about 2 cents per tree. 

*. • 
Prof, John Tyndall, in his l~ctures on heat, referring to the 

important part played by aqueoue vapor in meteorological 
phenomena, said: "The sun raises the vapors of the equator
ial ocean; they rise, but for a time a vapor-screen spreads 
above and a.round them. But, the higher they rise, the more 
they come into the presence of pure space; and, when, by their 
levity, they ha.ve penetrated the vapor-screen, which lies close 
to the earth's surface, what must occur? It has been sa.ld that, 
com pa.red atom for a.tom, the absorption of an atom of aqueous 
va.por is 16 ,000 times that of. air. Now; the power to absorb 
and the power to radiate are perfectly reciprocal and propor
tional. The a.tom of aqueous vapor will, therefore, ra.dia.te 

I 

I 
I 
' 

' 

I 
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with 16,000 times the energy of an a.tom of air. Imagine, then, 
this powerful radiant in the presence of space. and with no 
ilcreen above it to check ita radiation. Into space it pours its 

' 
heat, chills itself, condenses, and the tropical torrents a.re the 
consequence. The expansion of the air, no doubt, also refrig
erates it; but, in accounting for deluges, the chilling of the 
vapor by its own radiation must play an important part, The 
rain qu its the ocean as vapor; returns to it as water. How are 
the vast stores of heat, set free by the change from the vapor
ous to the liquid con..=iition, disposed of? D.:>ubtless, in great 
part, they are wasted by radiation into space. Similar remarks 

' apply to the cnmuli of our latitudes. Tfle warm air, charged 
with vapor, rises in columns, so as to penetrate the vapor
screen which hugs the earth; in the presence of space, the 
head of each oillar wastes its heat by radiation, condenses to a 
cumulus, which constitutes the visible ca.pita! of an invisible 
colu mn of saturated air. Numberless other meteorological 
phenomena receive their solution by reference Lo the. radiant 
and absorbent properties of aqueous vapor." 

IOWA CROP REPORT
1 

1898. 

FINAL REPORT FOR THE SEA.SON, SHOWING .A.VER.A.GE PER ACHE 
AND TOTAL YIELD OF STAPLE SOIL PRODUCTS. 

.A.VER.A.GE HOME PRICES DECEMBER l, 1898. 

Final reports for the season have been received from the 
county and township correspondents of the Iowa Weather and 
Crop Service, giving the average yield of the staple soil prod
ucts, and the average home prices obtainable therefor on or 
a.bout December 1st . The reports have been tabulated by 
counties, and the following summary is made for the state. 

Wna:.A.T: Winter wheat made a large yield considering the 
reported condition of the crop at the close of winter. The 
average yield as reported is 16.5 bushels per acre, and the total 
output for the state is 3,168,916 bushels. The average home 
pr ice is 55 cents per bushel. Spring wheat brought a. total 
product of 19,152,352 bushels, an average of 14.8 bushels per 
acr e. The home price is 52 cents per bushel. The aggregate 
a.mount of both winter and spring wheat is 22,321,268 bushels, 
valued at $11,702,126. 

CORN: There has been an unusually variable output of this 
great staple, the county averages as reported ranging from 25 
to 42 bushels per a.ere. The stand was perfect everywhere, and 
in man1 counties the yield was far above all previous estimates. 
Fifteen counties report 25 to 30 bushels, fourteen counties 40 to 
42, a nd seventy counties ran~e from 31 to 39 bushels per acre. 
The a.ggrega.te for the state, figured from the several county 
iota.ls, is shown to be 289,214,850 bushels, produced from an 
area of 8,396,286 acres. The average for the state is therefore 
34.5 bushels per aore. The average home pricQ on December 1st, 
wa.s 23 cents per bushel, and the present value of the crop is 
therefore 366,519,405. The greater part of the crop, however, 
ie not sold on the market, but is used a.a raw material in the 
manufacture of animal and dairy products, a.tan average incre
ment of 40 to 50 per cent above the current prices paid for corn. 

It should be stated in this connection that a considerable 
peroentage of the corn crop in this state, probably 20 per 
cent, was still unharvested on December 1st, the work having 
been seriously retarded by the early advent of winter. A por
tion of the unharTested corn will likely be materially damaged, 
and it may be estimated that fully 10 per cent of the crop of 
the state will be unmerchantable, though it may possess some 
feeding value. The general condition of the cribbed corn is 
good. 

0.A.Ts: The total yield of oats is 139,915,346 bushels; an 
average of 32.5 bushels per acre; the average home price is 21 

cents per bushel, making the present market value of the crop 
$29,383,222. . 

R'r.·re: Total product, 3,370,550 bushels; average per acre, 16 
bushels; home price, 38 cents per bushel, present T&lue, $1,280, -
809. 

BARLEY: Total product, 14,032,471 bushels; on an acreage 
of 509,589 acres; average yield, 27.5 bushels per acre; home 
value, average 30 cents per bushel; value of crop, $4,209,741. 

FLAX: Total product, 2,376,604 bushels; average per acre, 
10.5 bushels; average home price 80 cents per bushel; total 
home v,1,lue, $1,QOl,283. 

POT.A.TOES: Total bushels harves~ed, 12,538,411; average per 
acre, 76 bushels; home value, 31 cents per bushel; value of crop, 
$3,886,907. 

CuLTIV.A.Tll:D HAY: Tot3.l number of tons harvested, 3,852,-
561; a.verage per acre, 1. 7 tons; · value, S4 30 per ton; total value, 
$ 16,566,012. 

PRAIRIE HAY: Product, 1,645,419 tons; value, $5,758,966. 
BUCKWHEAT: The average yield is 13.8 bushele per acre; 

total product, 169,740 bushels, worth $84,870. 
TIMOTHY SEED: Average yield, 3.9 bushels per a.ere; yield 

(estimated), 725,000 bushels; valued a.t $768,500. 
CLOVEB SEED! Yield per acre, 1. 7 bushels; total product 

(estimated) , 87,550 bushels; value, 8288,915. 
MrLLET SEED: Product, 19 bushels per acre; • tota,l yield, 

161,500 bushels, worth $61,370 . 

SWEET POT.A.TOES: Product (estimated), 245i000 bushels; 
value at home, $218,250. 

SORG.EIUM: Yield per acre, 94 gallons; estimated value, 
$350,000. 

BROOM CORN: Estimated value, $25
1
000. 

CORN FODDEB: In shock and field, worth 18,250,000, 
PASTURAGE: Eatimated worth, $30,000,000. 
H'RUITS .A.ND V:icGET.A.BLES: Estimated value, 86,200,000. 

The reports show the average farm price of horses to be 850 
per head; milch cows, $35; average price of wool, 16 cents per 
pound, Amount of fall plowing is estimated at 88 per cent. 

The reporter, were asked to estimate the percentage of 
loss of ho,;re, by cholera or other disease, for the year ending 
December 1st. The reports show an average loss of 17 per 
cent for the state at large. The county estimates indicate a 

wide range in the ravages of the dieease, from 1 per cent in 
several counties to 72 per cent in the county reporting the 
greatest loss. 

GENERA.L DROP S~ATEMENT, 1898. 

ORO PS. 
YIELD 

AGGREGATE HO"" , .. VALUES AORE. YJEt,D. 
DEC.,IST. 

\Vlnter wbeu.t . . .. . ..... .......... . 
Spring wheat. _ ............ .. ... . .. . .. . 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 
Oats. .... . . . . . . .. . .. . . .. . _ . .. . 
Barley . . . .. . . . . . . . . . .. . . . . . . . .. .. . 
~e ..................... , ... .. .. . . . 
Potatoes . . . . . . . . . . . . . . . . ...... . . . ... . 
Oult!va.ted bay ...... . ..... .. . 
Pra.lrle hay ..... . . ... .... . ... . ...... .. 
Buckwheat................ . . : . ...... . 
Flax ... .. ... ... ........... .. ... . ... . 
Timothy seed ...... . ........ . ... . . 
Clover seed . . ......... ... .. . ......... . 
Millet seed . ... ........... . . . .... .. . . . 
Sweet potatoes . . . . . . ............ . 
Sorghum ......... . ............. . .. . ... . 
Broom corn . . . . . . . . . . . . .. . . . . . .... .. 
Corn !odder . . . . . . . . . . . . . . . . . . . ... . 
Pasturage .. .. .... _ .......... ......... . 
Fruits and vegetables . . . .. . ....... . 

16 .6 3,168,916 bus. $ I,7tZ,003 
11.~ lll,152 352 bus. ll,1109,223 ,14.6 289,214,850 bus. 66,519,405 
112. 6 t all,915,346 bus. 211,383,~ 
27.5 14,032,471 bus. 4,209,741 
16.0 3,370.~ bu:1. 1,280,809 
76.0 12,538,411 bus. a,81:i6,907 
1. 7 8,852,561 tons. 16,fl66.012 
1.2 1,645.Hll tons. 5,758.1166 

13.8 169,740 bus. 84,870 
10.5 2,316,~04 bus. 1,901,2i:13 
3.0 725,000 bus. 768,500 
I. 7 87,550 bus. 288,015 

19.0 161,5-00 bus. 61,l:170 . .... 24.5,000 bus. 218,250 
ll4 gals. Estimated. aso,uoo 

.......... E~timated. 25.000 
Estimated. 8,250,000 . . . . . . . . Estimated . 30,tlOO,OOO 

... ... Elsttma1;ed. 6,200,000 
Total.. . .. .. . _.. . . ... .. ........ . - -. . . . . . . .. ... , ...... .... $187,45o,37ij 

To the above figures should be added the increment in value 
gained by consumption of crops in the production of beef, pork, 
mutton, wool, dairy products, poultry and eggs, horses, etc. 
The aggreirate value of the soil products of Iowa for the yea.r 
1898 Is not less than $225,000,000. 
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FINAL CROP REPORT, 1898-AVERAGE PER ACRE AND TOTAL YIELD BY COUNTIES. 

WINTER 
WHEAT. 

SPRING 
WHEAT. 

CORN, OATS. RYJ!I, BARLEY, FLAX. OULTI-
POTATOKS. VA'lED HAY, WILD HAY. 

OOUNTIES, 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f f 
.Cl C. J:I C. ~ Pt .Cl A .Cl A .Cl P. J:I P. J:I g ' g 
Cll Cll Y, Cll Cll Cll Cll OD w 0~ w 

Cll :::S Ill :::S Cll ::S <ll ::S Cll ::S Cll ::S <ll l.:J Cll ::S S.. S.. 
-· .0 -· .0 -· .0 ...... .0 -· .0 -· .0 ...... .0 ...... .0 Cl) -+" Cl) 

ui 
~ 
0 
-+" 

Cl) Cl) Cl) Cl) Cl) Cl) Cl) Q) Cl) Cl) Q) Cl) Cl) Cl) Cl) Cl) Pt - p. 
,Q~ ~ ,Qs.. ~ -'lt ~ ,Q~ ~ .els.. ~ ,QS.. oS J:I"" oS J:IS.. oS dJ aS Cll 0, 
:fl~ b ;~ b ;.-., b ~~ b ;~ b :fl~ b gi~ ..,. ~~ b g ~ i:l ..,. 
i:Q 8 i:Q 8 ~ 8 ~ 8 ~ 8 ~ 8 ~ ~ ~ 8 8 8 ~ ~ 

-------- - --- - --- - ---- - ---- -- ---- ------ ---- ----- ----
Ad,ur. .... . . . .. ... . .. . . 20 11.620 11 121,710 25 1,655,620 24 1,255,680 12 5,160 22 7,040 . . .. . .. .. .. . 65 135,070 1.4 33,460 1.2 U,170 
Adu.ms.. .. ..... . ... 17 33,66•) 14 97,020 25 1.8.'>7,750 27 588.720 11 2,300 2l 2,910 . .. . .... 40 27,200 1.6 25,310 1.0 2,180 
Allamakee............ 18 41,2W 16 33,600 35 1,398,9~0 25 1,092,250 15 114,525 20 71,8~ 12 4,210 50 80,650 1.8 59,670 1.5 3,105 
Appanoose. ........... 12 39 984... .. . . 113 1,529.5110 26 266,705 11 13,095 .... .. 7 630 70 36,190 1.8 77,570 1.0 2,t8!i 
Audubon.............. 20 1,240 16 409,312 30 2,3117,390 25 1,057.400 14 7,320 23 46.989.... .... •.. 75 100,910 1.8 23,775 1 5 ll,340 
Benton. . . . . . .. . . . . . . 20 7.840 14 10,192 30 3.108,300 30 2,169,940 10 28,9,0 31 310,085 . . . .. .. .. . . 95 194,7!i0 1.6 54,960 1.0 13.460 
Black Ha.wk....... .. . 2-0 5,9:!0 18 1,620 41 3.998,32-0 35 2,381,805 15 76,850 32 90,320 .. . . . . . . 95 177,270 2.0 67.140 1.3 19,590 
B one . .. .. . .. . . . . . . . . . 18 950 15 48.210 3/i 3,419,1175 25 1,175,976 15 21.930 20 9,6t0 8 1,040 50 57,500 1. 7 20,825 1.4 890 
Bremer. ... ... . .. ... . .. 20 1,960 16 2.89 37 2,102,378 33 1.9114,860 10 22,210 25 89.925 10 18.870 68 91,120 1.8 32,778 1.4 36,556 
Buchanan.. ..... . ... 22 «O 15 l ,OiO 3j 2,915.8,Hi 33 1,9-17,660 18 17.llt! 30 63 9!0 10 3,510 lto 140,580 2.0 65,580 1.5 27,045 
BuentL Vista........... ... .... 15 279,780 41 4,304,098 35 2,136.70 J6 14,2115 30 1'19,790 10 31,970 90 205,110 1 7 15,660 1 2 40,750 
Butler...... . .. . .. .. .. 18 900 15 2.'i,745 38 3.92 ,,860 39 3,090 82 20 94,740 &l 86.4 l-0 lo 22480 78 107,796 1.8 27,843 1.4 26.740 
Oa.lhoun .. .. ... .. ... ... ..... 20 160.8~0 30 3,0"6.710 40 2.195.010 20 2'J,080 2l 64 995 ll 47.190 48 69,600 1.9 17,727 1.0 38,120 
Carroll . . . . .. .. . .. . .. .. . 18 820 16 286,560 29 3,:j8t},385 35 2.ln7,690 20 36,050 33 2JO 806 11 18,020 77 170,016 1. 7 21.190 1.5 33,608 
Oa.ss.. . . .. .. .. .. . .. .. 20 61,980 12 226,872 29 a,251, rno 211 1,308,860 16 14.900 21 23,460 .. .. .. .. . 48 2!3.02.J 1 8 27.4a2 1.0 6,350 
Otida.r .. .. .. .. .. .. .. .. 20 55,020 16 6,128 35 3,6t3.775 33 1,411,770 17 21,890 24 95,128 ... .. .. 78 114,270 1.6 75,230 1.0 1,800 
Oerro Gordo.. . ... .. .. .. .. .. .. . lB 34,76~ 3!! 2,932,Ji6 88 2,616.376 n 49,810 25 162,125 11 73,590 80 112.640 2.0 10,340 1.5 21,250 
Oherokee.. .. .. . . . .. . . .. . .. .. . 17 682,788 42 4,553,850 38 1,410,484 17 10,438 80 282.630 10 13,090 75 121,500 1.8 28,314 1.4 25,508 
Chickasaw.. .... . .. . ... 15 650 16 15,901 3,5 2,143.1110 38 2,395,06! 18 27,072 28 112,280 11 88,110 75 107.250 1.3 23,803 1.0 19,560 
Ola.rke.. .... ........... 19 22,515 13 3,120 82 1,919.040 26 608,660 10 21,980 .. . ... . . ... ..... 60 62.H40 1.5 89,825 1 0 410 
Olay... .. .. . .. . . . . .. .. . .. .. .. .. . .. 15 382,125 42 3,439.078 34 1,924,706 15 48,405 30 641.010 10 80,830 75 102,110 1.6 16,890 1.2 35,l60 
Ola.yton. .. ... .. .. ... .. 18 120,438 17 87,431 87 2,763,122 38 1,480 0lS 15 143,110 25 1011,650 12 2,008 110 270,640 1 9 61,427 1.5 7,490 
Olinton............... .. 23 42,768 15 7,9aO 83 3,867,3J6 32 1,969,600 20 146,380 27 24,570 .. . .. . .. .. 90 171,270 1 8 90,542 1.2 5,040 
Ora.wford........... .... 18 912 16 812.400 3-3 4,746.489 30 1,721,700 20 53,020 20 169,560 .... ... . ..... 58 116.S70 2.0 40.420 1.5 28,160 
Da.lla.s .... .. .. .. .... .... 17 57,UJO 16 79,520 33 3,447,180 31 1,336,565 14 20,740 17 4,690 .... .. .. ..... 70 82,2.50 1.8 88,970 1.4 20,910 
Davis. . .. ........ .... 12 56.364 ... ...... 82 2,070,3;8 25 554.1:lS 13 22,113.. . ......... .... .. .. ..... 50 27,320 1.6 65,328 ... 
Dec-ltur.......... . .. .. 15 101,ll5 11 1,650 82 2,481,920 25 411.'i .075 13 16,445 . . . .. . .. ... . .. .. .. .. . ... . 78 90,520 1.6 55,821 1 8 
Delaware.. .. . . .. .. . .. . 20 3 280 16 6.785 36 a,318,920 35 1,602,690 18 105,210 36 90,828 12 564 120 174,880 1.3 61,545 1.0 
Des Moines. . .. .. .. .. .. 17 106,182 14 1932 35 1,891.680 30 1,071,480 13 18,460 .. .. . .. . . .... . . .. .. .. . .... 8LI ll6,480 1.9 34,4t0 1.0 
Dickinson .. .. . .. .. .. . . .. . . . . .. 18 357,012 38 1,060,124 40 924.520 20 16.280 25 258.400 12 T2, 780 75 50,'50 1 6 2,475 1. 0 
Dubuque............... 16 9,072 15 7,835 40 2,8,-11.000 36 2,223,612 16 74,94l 25 25,375. ... .. .. ..... 90 22i.7,l0 1.5 60,875 1.8 
Emmer,.. ...... ..... .. .. 20 660 17 579,81!5 41 1,581,l:-J6 39 9.!5.510 19 20,42, 20 211080 11 80.300 108 68.960 2 0 34,200 1.4 
Fayette................ 20 13,8t0 17 28,8!5 31 2,782,162 3l 2.3:$9.03, 2il 92,400 3L 165.000 9 28,6·W 102 197,6;0 1 7 76,270 1 5 
Floyd .. .. .. .. .. . .. .. . 18 2,2..'iO l! 3li 918 33 2,880,520 35 1,21U,2li0 14 30,786 30 ll0.760 12 49,5311 95 217,970 1.5 31,2a 1.0, 
Fra, klin. .. .. . .. . .. . .. .. . . .. . .. . 15 67,440 81 8 150,158 34 2,940,3lffl 20 21,400 27 86,400 11 88,160 7J 105,220 t.5 24,550 1.3 
Fremont ................ 20 86,960 14 93,910 28 2.7tl,620 33 377,190 16 11,8-1-0 25 3,000 ........ ,:. 67 50,900 1.8 199!0 1.3 
Greene................. 18 450 15 48.375 32 3,837.440 30 1,818,100 18 17,5l0 26 37,440 10 1,510 72 82.800 1.9 27,075 1 5 
Gru ,dy . . .. .. .. . .... ... . .. .. .. .... 17 88,504 42 3,808,81i 86 2,110.320 111 19.0!0 28 125,400 16 2t,160 93 106,950 2.0 35.ltO 1.2 
Gut,hrie .. .. .. .. .... 21 2.2,81!0 14 164,6-1-0 32 3,1~4,,i2-0 ao l,668,100 113 28,89J 24 18,960 10 2,600 81 110,040 1.7 36,12f> 1.2 
Hamilton.. . . . .. .. .. .. .. .. .. .. ..... 19 68 710 37 2,50J,17U 38 1,79l,320 20 9,'iOO 30 33.900 12 39,840 74 75 110 1.8 27,857 1.3 
Hancock................ .... ........ 17 242,675 41 2,741.670 35 2,12~,,00 20 15,!lOO 29 361,456 11 170,500 97 93,120 1.7 14,705 1.4 
Hardin. ..... ......... . .. . .. ..... 17 99,0~ 36 3,4.H,860 33 2,0611,430 18 12780 a2 67,520 9 19,260 70 103,950 1.7 14,008 1.4 
Harrison........ . .. .. .. 20 5,600 17 647,08~ 31 2,867.190 35 8iJ6,500 24 49,440 22 4&,4.20 ......... , .. 82 102,992 2 0 17,206 1.5 
:enry .............. .... 16 76,240

1 
15 3,300 39 2,860,202 30 1,122.300 16 21.~o ... .... .... .... . ....... 61 63,440 2.0 42,380 

oward . .. .. .. .. . .. .. . 12 1,080 14 35,1340 31 l.400.890 3t 1,778,240 18 8.920 27 248,270 10 114,100 88 10&,08 1 6 24,868 1.2 
Humboldt............ . . .. .. .. .. . .. .. 18 385,020 40 2.4U.O:l0 39 1,377,870 19 9.690 28 46,667 11 32,840 60 72,180 1.8 28,8110 1.5 
lda....................... .. .. . . .. . 14 47,418 31! 3,615,1\90 31 1,141,203 20 18.400 26 140,582 10 1,260 72 91 080 1 9 26 4-6~ 1.:i 

2,080 
12,620 

850 
22,520 
4,17!:l 

40,550 
30,420 
4,280 

30,173 
5,690 

!2,310 
18,252 
12 980 
53,872 
50,115 
29,778 
33,075 ... 
22,086 
47,325 
11,219 

. . . . . .. Iowa,. .. .. .. .. . .. . .. .. 25 20,650 16 10,720 37 8,62.5.6!0 30 1,515,l!OO 20 107.800 ao 66.400 . .. .. .. . .. .. 95 144,875 2 o 75,36" 
Jackson................ 17 31,690 111 14,992 36 2,778.660 35 1,521.200 14 142.100 25 17,575 .... .. .. ..... 78 121,180 1.5 52,785 1.0 2,630 
Jasper .. .. . .. .. . .. .. . 18 22,860 16 147,040 32 3,845,71i0 31 1,359,350 2J 39,1100 30 20,340 . ... .. .... . 93 776.589 1.8 46,314 1.5 4,380 
Jefferson.............. lJ 62,439 11 1,672 34 2,017,660 25 615,2o-O 12 2'>.520 ....... ·. . ... .. ..... 611 36,102 1 8 43.387 ... 
Johnson........ . .. . .. 20 65,600 16 11.610 34 3,150,610 81 t ,3tl.8'>8 17 75,650 22 19,580 .. .. .. .. ..... 93 151.590 1.8 55,836 1.0 3,042 
Jones ................. .. . . . .. .. . 16 2.992 30 2,481 570 38 1,202,472 20 84,7110 33 44,154 .. .. . ....... 120 121,080 1 9 67.431 1.5 3,058 
Keokuk............ .... 19 76,665 15 5,040 85 l ,7.W,040 80 1,390,440 111 53,48• 25 7,lfiO .. . 77 89,102 1.8 65,012 1.5 1.533 
Kossuth . .. .. . .. .. .. .. .. . .. .. . . 18 58,327 41 4,3~, 170 38 3,043.230 16 8,128 25 356,000 18 251,760 96 148,800 l. 7 18,834 1.2 96,300 
Lee .. . .. .. .. .. . .. .. .. 12 221.580 7 315 29 1,381,058 18 328,842 11 23,265 . . .. . .. .. .. .. .. .. .. 73 106,790 1.6 49,952 1.0 210 
Linn .. .. .. .. .. .. .. . .. 20 5 320 17 5,5c5 37 :3,812,117 33 1,507,0 1 18 92.456 31 2i,490 . . .. .. .. .. .. 94 223,720 1.8 84.2-04 1 5 13,620 
Louisa. . .... . . .. .. ... . 17 61,642 12 2.460 31 2,0.';5,083 30 716, 180 14 20,168 .... . .... .... .. ....... 9U 5i,360 1.5 23.175 1.5 1,600 
Lucas.. . .. . . . . .. . .. . .. 15 62,745 12 540 40 2,683,6~•• 2d 519,148 14 28,028 20 4,500 . . .. . ... , .. 78 41,18• 2.0 42,8611 1.0 550 
Lyon........ . . . .. . . . .. . . . .. . .. . 1! 1,369,80.t 42 2,:-11 1.028 38 1,444,490 15 8,IHO 28 1,429,595 10 27,300 75 101.925 1.8 7,650 1.2 18 260 
Mu.dison........ ... .. ... 17 84.898 12 106,716 8l 2,867,00! 28 791.252 17 28,610 25 6,400 .... ........ 78 66,534 2 55,660 1.5 4,860 
Ma.ha.ska... . .. .. .. .. .. . . 16 84,67t 14 14.892 36 3,144.161! 32 922,400 15 43,080 30 15,180 .. .. .. .. .. .. . 86 158.498 1 .8 55,368 1 0 1.205 
Marton. ............ .. .. 1,; 89,590 14 47,404 32 3,077,24~ 26 786,99i 17 56,576 28 11, 172 .... . ...... 62 186,7!0 1.6 88,112 1.0 1,640 
Mal'shall............. ... 15 3,315 16 123.288 36 2,1'>72,092 34 1,434,936 19 27,512 28 43,960 9 1,323 76 102,372 1 9 48,564 1 8 4.190 
Mills. .. .. .. .. .. .. .. .. 20 81,200 lt 257,5 !0 27 2,053,1147 35 6i7,5L5 20 8 9!0 .. .. .. .. .. . .. . . .. .. . .. 75 154.,350 1 5 21,720 1 2 7,220 
Mltchell...... .. . . .. . .. 18 1,728 16 91.304 33 1,622,478 33 1,733.52.3 15 36,990 30 580,980 11 157,454 86 114.8l0 1.5 33,225 1.0 4,903 
M ,nona . . . .. .. . .. . . . . . 21 1,407 19 324,691 40 4,606,720 34 822.090 20 34,060 25 72,450 10 6,200 95 ll6,940 1 8 22,260 1.0 31,850 
Monroe..... .. .. .. .. .. 11 40,425 11 82.5 39 1,tl43,257 28 339,304 12 32,436 . . . .. .. .... .. .. .. .. .. .. 68 34,000 1. 7 51,5115 1.0 440 
l'tlontgomery........... 17 72,998 14 247,002 33 3,338,082 34 724,7!0 15 ll.9t5 . . . .. .. .... . . .. . .. .. .. .. 73 95,046 2.0 26,720 1.0 3,130 
Mu:,,ca.tine..... ... .. .. . 20 112,7ll0 12 13,908 80 2,015.520 29 712 29B 14 42,210 23 95,910 . . .. .. ...... 93 155,868 J .6 45,152 1.0 2.760 
O'Brien. . .. .. .. .. . . .... ... . .. .... 15 620,070 42 3,097.0,0 37 1.874 605 16 13,12-0 21! 1,160,520 11 56,848 125 174,500 1.5 15,570 1.0 18,241 
Osceola.................. .. .. .. . .. . .. . 15 759,180 3" 1.3i6, i40 32 1,0fll,192 17 7,3l0 26 745,498 11 58,806 88 100,a20 1.5 6,675 1.4 21.938 
Pafie .. . .. . . .. .. . .. . .. . 19 215,498 14 112,728 36 4 ,7U,984 32 688,4l6 18 13,014 31 6,078 .. .. .. . 58 1116,256 l 8 51,08t 1.5 5,6~0 
Pa o Alto . . . . . . . . . . . . . . . . . . . . . . 14 1111.518 82 2,0119,952 31 1,996,140 17 l l,9U 28 132,961

1 

10 79,470 78 92,50:1 1. 7 10,1182 1.0 51,110 
Plymouth.. .. .......... 20 1,5i0 15 1,527,900 35 4,361,4\iO 35 2,194,606 13 16.9W 27 280, 11) 10 2,090 72 209,80• 2 0 21.140 1 0 36,070 
Poca.honta.s .. .. .. . .. .. . . . . .. .. . . . 16 219,856 35 2.612 540 37 l ,9!0,89l 17 16,150 81 l f!.•,. :,'qJ 11 80,762 52 89,492 1. 7 9,775 1. 4 60,170 
Po k. . . . . . .. .. .. .. 20 16,12-0 16 11:5.008 31 3,843,616 30 1090.020 17 2!,3rt .. .. . . . .. . .. . 47 217,892 1.8 40,230 1.5 16,395 
Pottc:Lwattamie....... .. 16 20,144 15 Stl'i,795 33 6,796,05a a~ 1,548.748 15 29,130 24 ,11 ::. . ... .. ...... 68 284,320 2.0 25,0.Z9 1.0 21,800 
{oweshtek.............. 19 11,647 16 16.448 34 ¥.2-03,548 82 1,651.008 15 3·i,21!5 2, ·. 7 :02 .. .. .. .. .. . . 110 1113,870 2 O 77,080 1 5 2,550 

lnggoid............... 20 47,080 12 2 220 31 2,911.551 25 671,200 19 29,165. 2J o,9tu .. .. . .. 58 45,110 1.8 70,182 1.0 1,850 t~~tt ·::·:: ... ::::::::::. " i5 1os.i20 l~ 2li:~ :g t~~g:I~8 ~ 2·~~tgfig ~~ ;.1-~~:~ ~ ~?;ro~ .. ~~ .. ~~:~~~ ~g ~~~:~8 f:~ :t·~~i Li 
2
1:fJ 

oelby.................. 19 7,650 16 549.88h 3; 3,ll77, 160 37 1,297,627 J2 i., i"O '.;.; 277,925 . .. . .. .... .. 75 181,425 2.0 41,580 1 0 9,490 

~t~~: ... :::·.:::::::::::.: 24 ""2:923 i~ 2
•
2g~:i!8 ~~ tt&~:~~~ ~ ii~t~1~ ½~ !~·~~~ ~ ~:~Jg ~t 1i:iA8 ~i 1~~:ttg t~ J:~i 1:g :i:~~g 

¥a.ma.. .. .. . . .. .. .. .. . .. 19 9,8!2 15 86.670 35 3.425,450 28 1,698,424 J :, 41 ,lH5 27 599,724 . .. .. .. . . .. 95 165, LIO 1. 9 7621,298, jo 1. O 1½·,
280180 

aylor........... .. .. .. 21 1«,lt3 15 10,33 , 30 2,8tS9,5IJ0 27 117J,83, ,5 7.410 2t 6,006 . .. . . . .. .. .. 40 13:3,880 2.0 't 1.0 
~n1on .. .... .. .... .. .. 19 10,412 2i 8,2\H 28 2,0ll.912 28 6:j7,'I II l'l 9,384 .... ......... ... ........ 52 519i8 1.7 45,849 1.0 1,018 
Wan Buren............. 12 96,l'lO 12 1,740 30 1,247 250 18 2~, -; •t, 9 11,786 .. . . . .. .. .. . . .. .. . . . .. .. 64 27.520 1.8 32.598 · · · · .. · .. .. 
wapelh.> ·............. 20 148,810 15 1,050 32 1.970,U.J 33 ,",i.; :·Hll 17 38,063 ... .. . .. .... .... . ..... . 70 90,300 2.0 32 900 ........... · · 
Warren. . .... .... .... 17 15 538 13 72 Lll3 30 2,577,870 30 <:J,JtJ'J 17 47.974.... ......... .. .. ........ 62 181,812 1.7 ~t:~fs 1·8 2,i~& 
Washington............ 17 50,269 14 1,830 83 2,981.880 ·u

1
, l.ll2 :14 15 39,960 .. . .. .. .. .... . .. .... .... . 74 59,644 l.'i 94,840 1 0 680 Wabne. ... .. . .. .. .. .... 12 15,488 .. .. .. .... . 36 2,654,496 ··1 5U,064 1~ 2i.oos.... ... .. ... . ... .. . .. 7d 184,t60 2.0 0 48 420 wf sttr ... . . .. .. .. .. .. ... . .. . ... 17 110,789 33 3,021,400 40, i,as8 ,920 20 21,82<.1 30 96,300 10 21?,250 43 74,890 1 8 16,542 1.0 88,6to 

Wi~~:stf~t::·.::::::::: ·io ... 1i;oa3 1~ fb~:&i~ ; ½:~~8:t~ ~~ ~J~~::& 1~ al:g~g ~ !o,:~~ ~~ lji:~8 1~i 1i~:!~ i:i ~tfJ 1:g 38;!~8 
;w~~~t~~~:::::::: :::::: .. ~~ .... ~·-~~~ 1i ¥8ttig 86 tg~:ii~ ~~ l:~~:!t : t:Irs ~ 18:.!~~ 1i 102,580 108 86,126

0 1
1.88 19,998 1.0 21,115 

right......... . .. . . .. . .. .. .. .. .. 18 130,806 35 2,900,555 85 2,129,085 19 6,042 31 129,952 9 71,460 69 66,34 2:3,066 1.0 85,501 

Total yield ......... -.-.. ~,168,916 = 19,152,352 - . ~9,Zli,850 ~ 189,915,340 = 8,370,550 ~ 14,032,471 = 2,876,604 ~ 12,588,411 - 3,852,561-.-. 1,645,419 
Avera,r,:e per a.ore . 16 5 ........ 14.8 .. ...... 34.5 .......... 82 5 . . . .. .. . .. 16 . ..... ... 27 .5 .... ...... 10 6 . . . . .... 76 .. . . ... .. 1. 7 · · · ·.... 1.2 ..... · .. 

.. 
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11 AN OLD-FASHIONED WINTER." 

"We're going to have a regular old-fashioned winter.'' 
This remark has been heard frequently, and has appeared 

in the newspapers with some variations in form, sinoe winter 
made an early advent in the la.st decade of November. Now 
we a.re always alert when we hear or read anything in the form 
of a definite forecast of the weather at long range, but this 
statement in relation to the character of the coming winter is 
too indefinite for any practical use We fl.le a motion for a more 
specific statement. What is a.n old-fashioned winter? Bas 
there been any marked change in the fashions, styles and 
trimmings of winters in these la.tter days, as compared with 
the yea.rs when Iowa. was wearing the short dress of territorial 
girlhood? Were the old-fashioned winter~ cut decollette or 
high in the collar and fur-trimmed? 

This is our thirtieth winter in Iowa, a.nd during these three 
decades we have not noted any appreciable change in the 
fashions of the sea.sons. Did the change in the wintry styles 
of weather occur along in the sixties, just previous to our com
ing, or when did the transformation take place? 

We remember hearing the . Bon. Thomas Mitchell relate 
facts and incidents in regard to some phenomenally mild and 
genial weather in the winter months a.way back in the terri
torial yea.rs when the present site of the capital city was 
known as Raccoon Forks, or Fort Des Moines. But Mr. Mitchell 
possessed a warm and sunny nature, that possibly ma.de all 
kinds of weather seem mild and genial. At any rate bis excel. 
lent memory held firmly to the fact that in the early period there 
were many fine and balmy months, as well as stormy ones, in 
the winter seasoµs. Otheru among the "oldest inhabitants" 
seem to possess a. faculty far remembering only the fearfully 
cold, stormy weather that occasionally ca.me in the yea.rs when 
the country was new and settlE,rs were far a.part, and houses 
with modern conveniences were unknown in the west. 

Those who predict "an old-fashioned winter" undoubtedly 
mean to warn us that we shall experience great severity of 
storms and extremely cold weather. Possibly that may be the 
character of the coming winter; but the point we make is that 
it will not be more "old-fashioned" than a milder type In 
other words, there is no substantial basis for the vague notion 
or tradition thatseverewinters were quite in fashion in former 
times, or more prevalent than ia recent years So far as 
records have been preserved they sbow no material change in 
the type of winters in this region. But the records show marked 
variability all through the years since the early settlement of 
this country. 

Records of temperature were kept at the military post at 
Council Bluffs in the yea.re 1820 to 1825, and the average of the 
three winter months for those yea.rs was 21. 7°, which is 
a.bout the normal of recent years. At Fort Des Moines the 
military records from 1843 to 1846 show a. mean for the winter 
of 28.9°, which is warmer than the average for the last ten 
years. Complete weather records have been kept at Monti
cello since 1854, and within that period the coldest winter was 
in 1885. The average temperature for the winters from 1854 to 
1864 was 20°, and from 1880 to 1890 the average was 180 
for the winter months. That would appear to indicate 
that the modern winters are slightly colder than the ancient 
sort But, in matter of fa.ct, a. ca.ref~! study of a.11 the records 
of all stations in Iowa do not afford any evidence whatever 
that the climate of Iowa has changed in respect to tPm
pera.ture, rainfall or other meteorological elements. We ma.J 
rest securely in the belief that our mundane possessions are 
reasonably stable. People change, but the old world jogs 
along serenely Our memories play us more fantastic tricks 
than the weather or climate. 

PREVENTING LOSSES BY LIGHTNING. 

The growing value to the farmers of Iowa. of the Weather 
and Crop Service of that state, which under the direction of J. 
R Sage seeks to benefit the agriculturist at every point, i1 
once more illustrated by the report of Mr. Sage's investigation 
into the losses sustained by the farmers of that state through 
lightning, his study of special causes and search after methods 
calculated to lessen the loss occasioned thereby. 

Mr. Sage began bis investigations last spring by securing 
the a.id and co-operation of the insurance men of the eta.te. 
Blanks for the collection of the necessary statistics were sent 
out to a.gents and adjusters, and, up to October 1, 186 report■ 
were received. These reports gave details of the loss or dam
age by lightning throughout the state of thirty-seven build· 
injl's, and the killing of 266 head of live stock. The loss upon 
buildings and contents alone footed up 817,336. We quote 
from Mr. Sage's summary which appears in a recent issue of 
the MONTHLY R~vre:w published by his office: 

"These reports show the interesting fact that of the 266 
head of live stock killed by lightning, 118 were found in close 
contact with wire fences; and also that these wire fences were 
not provided with ground wires. That is to say, over 44 per 
cent of the losses of live stock may have been caused by con· 
tact with wires charged with electric force." 

But Mr. Sage does not see in this fact any reflection upon 
the wire fence. He does, however, insist that the experience 
proves the need of better and more scientific methoda in their 
construction. He says: 

"Unquestionably, wire fences, as now constructed, serve a1 
death traps to live stock, causing a. vast amount of loss every 
year And it is also quite evident that a considerable percent
age of danger may be a.voided by the use of ground wires at 
frequent intervals, in the construction of wire fences. In 
some of the reports it was stated that there were evidences 
that the lightning struck the fence at a considerable distance 
from the point where the stock was killed." 

We may scarcely overestimate the importance of investiga· 
tions of this kind, tending as they do to reduce to the minimum 
the destruction of life and property by lightning. Properly 
protected barns and houses, scientifically constructed wire 
fences, and the many precautions which will be ta.ken as a 
result of them must result in increased immunity from the 
blighting effect of this death-dealing element. Farmers every· 
where owe Mr. Sage a debt for bis timely and intelligent 
efforts. - Farme:rs' Voice. 

CORN AND OATMEAL. 

Nearly all the European countries, says the New York 
Comm rctai, seem to be developing a. taste for our corn. Great 
Britain, which took less than 40,000.000 bushels in the nine 
months of 1886, has taken 58,000,000 bushels in the nine 
months of 1898. France increased from less than 4,000,000 
bushels in 1896 to over 8,0001000 bushel• in 1898; Germany from 
less than 13,000,000 bushels in 1896 to over 32,000,000 bushels in 
1898. To British North America the exports of corn were less 
than 8,000,000 bushels in the nine months of 1896, while they 
a.re over 21,000,000 bushels in 1898, though it. is probable that a 
considerable percentage of this is sent into Canada in transit 
and passes thence to European porta. 

A merica.n oatmeal is re pidly making for its elf a market 
a.broad . It was only a little over a quarter of a century ago 
that the manufacture of oatmeal in the United States was 
begun, its use being- suggested by the fact that during the war 
period the production of rice in the United States was materi· 
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ally reduced, thus leading to the establishment of oatmeal 
mills, which have not only cultivated the American taste in 
this direction, but made for the American product a place in 
the markets of the world. The exportation of oatmeal in 1888 
was but 4,329,239 pounds; in 1892, 20,908,190 pounds; in 1896, 
38 502,504 pounds; in 1897, 47,310,251 pounds, and in the fiscal 
year 1898, 85,500,270 pounds. The large proportion of this goes 
to Europe, Great Brita.in having last year taken more than 
one-half of the total quantity exported, Netherland about one
fifth , the remainder being distributed to Germany, Austria• Hun
gary, Sweden and Norway, Denmark and Italy, while a con
siderable quantity went also to the British West Indies and 
British Africa. 

SCIENTIFIC FORESTRY. 

Early in October, the Department of Agriculture issued a 
circular containing a proposal intended to be of practical 
ad..-antage to farmers, lumbermen and others in handling their 
forests. It was pointed out that the preservation in produc
tive condition of the privately owned timber lands was of vast 
importance to the nation. These, in point of fact, are usually 
held for the immediate returns they can be made to yield, and 
the owners have, as a rule, hardly come to understand that it 
pays better to protect the forest in harvesting the timber crop 
than to destroy it. 

For this reason, the department decided to undertake a 
series of practical examples of improved treatment of private 
lands, in which the present interest of the owner and the pro
tection of public rights should both have weight. The depart
ment offered upon application of private owners, to prepare a 
plan for harvesting the crop and to supervise the execution 
thereof, so far as might be necessary. The government stood 
ready to defray the expenses of its agents in this work, but in 
return reserved the right to publish, for the enlightenment of 
farmers and others, a report of the financial results of the 
various experiments. 

Already applications for this government supervision have 
been filed by timber laud owners representing 1 000,000 acres. 
In the Adirondacks region 100,000 acres of land are now being 
treated according to the working plans provided by the depart
ment, and fourteen lumber camps are at work under this direc
tion. If the knowledge of forestry were general, so that 
privately employed experts were abundant, this plan, it is said, 
would never have been tried, for it would smack too much of 
paternalism. But in present conditions, when scientific for
estry is almost unknown, and public interests, particularly in 
regard to the water supply; are so great, it is believed to be 
practical and meritorious.-Washington correspondent New York 
Evening Post. 

THE ENGLISH WEATHER BUREAU. 

The forecasting of our meteorological office is based on 
long observation and an inductive system. The weather at 
any place, to put it briefly, depends on the distribution of 
atmospheric pressure, the direction of the wind, and some 
other factors over a large surrounding area, and a skilled 
observer, if only he can obtain sufficient information, can fore
tell almost with certainty whether there will be gale or calm, 
ra.in or sunshine, for several hours to come. In our islands we 
have not yet arrived at an ideal condition, though observa
tories are not few and forecasts a.re made thrice daily. The 
prophets sometimes prophesy falsely, but for this, as we shall 
see, they generally are not to blame. 

During the twelve months ended with March last they were 
successful, taking the average of all the districts and using the 
evening forecasts, ia. which the fullest information is to hand, 
in 55 per cent of the instances, and were partially so in 26 per 
cent, while only 6 per cent were complete, and 13 per cent par
tial, failures. They were accordingly quite or fairly accurate 
in eighty-one cases out of 100. This seems to be about as near 
as they can g et, for during the last ten years the nRmber 
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ranges between seventy-nine and eighty-four. Curiously 
enough, these two extremes came in successive years. 

Of the storm warnings, nearly 92 per cent were justified, if 
not by storms, at least by strong winds, and only eight unfore
seen gales broke on our coasts Hay harvest forecasts also are 
issued, and, like the other reports, are telegraphed to appli
cants at small cost. 0£ these 90 per cent have proved useful. 
But why is it that the record of correct prediotions did not 
exceed 55 per cent? We have only to atudy the tabulated 
statements for the different districts to see the r eason why a 
higher degree of accuracy is hard to reach. The successes are 
most numerous on the eastern side of Ena-land- the southern 
district being at the head-and least so in Ireland and the west 
and north of Scotland. Most of our bad weather comes from 
the Atlantic, and the observers often get no intimation of the 
approach of a depression till it is nearing our western shores; 
and if it be traveling fast it may have broken on them, and 
even upset everything in the neighboring districts, in the 
interval between two calculations If it were possible to 
establish stations well out in the Atlantic the percentage of 
accurate forecasts would go up with a bound. But as we live 
in an island country, with an ocean on the west and a gulf 
stream in it, we must, for the present at least, put up with a 
changeful climate and occasional failures in weather forecasts. 
-London Standard. 

NATION AL BULLETIN FOR NOVEMBER. 

WASHINGTON, D. C., December 1, 1898. 

The average temperature for November, 1898, was about 
normal in Minnesota, over portions of the central Mississippi 
valley and middle Atlantic states, along the immediate Pacific 
coast, over western Texas, and the southern portions of New 
Mexico and Arizona. The month was milder than usual over 
the greater part of the lake region, northern New England, in 
Florida., and over limited areas on the Oregon and southern 
California coasts , the greatest excess in temperature occurring 
over the northern portion of the upper lake region where it 
ranged from a0 to 4° per day. While over much the greater 
part of the country the month averaged colder than usual, the 
departures from normal have not been marked. Deficiencies 
ranging from 3° to 5° are shown over portions of the plateau 
region, eastern Rocky mountain slope, upper Missouri and 
central Mississippi valleys, and in the gulf states. 

upper Mississippi and lower Missouri valleys on the morning 
ot the 26th. Its progress was somewhat less rapid during the 
26th, and on the morning of the 27th its crest was over Tennes
see, but the freezing line had extended very nearly to the ,.ast 
gulf coast and embraced all the Atlantic s tates, except Flor
ida. The scope of this cold wave was Fma.ll as compared with 
its pred 0 cessor, but its effects were severer in the middle and 
south Atlantic s tates, especially in the latter. 

PBECIPITA.TION. 

There was more than the usual amount of prPcipitation 
a.long the gulf and south Atlantic coasts, and from Maryland 
northward to eastern Maine including portions of the lower 
lake r egion, the total for the month genera.Uy ranging from 
four to seven inches. There was also more than the usual pre• 
cipitation in southern Minnesota, Iowa, northern Missouri, and 
from the eastern portions of Kansas and Nebraska westward 
to the north Pacific coast, including portions of 1-lontana and 
the southern plateau region, the total amount on the nort~ 
Pacific coast ranging from four inches in northern Californi1, 
to more than fifteen inches at Neah, Wash Over much the 
greater part of California the month was drier than usual, the 
tota.l rainfall ranging from an inappreciable a.mount in the 
vicinity of Los Angeles, to about a half inch at San Francisco 
and Sacramento, one and a quarter inches at Red Bluff, and 
more than four inches on the extreme northern coast. 

The month was also drier than usual in the upper Mis1ouri, 
Ohio, and central Mississippi valleys, over the greater part of 
the lake region, portions of the middle Atlantic states and 
Florida, New Mexico, Oklahoma, and the greater part of Texas, 
the deficiency ranging from 1 to 2 inches over portions of the 
upper lake region and lower 0hi() and central Mississippi 
valleys. 

At the close of the month there was from a to 16 inches of 
snow on the ground in New England and the northern portion 
of the m:ddle Atla.nt5c states, from 1 to 14 inches in the upper 
Mississippi valley, and from 1 to 10 inches at norther ... Rocky 
mountain stations; in the ·1ake region and the Ohio valley there 
was a light covering ra.ngin~ from trace to 1 ivch. Thesouth
ern limit of snow at 8 P. M., November 30th extended from 
northern Co1orado eastward to the lower Ohio valley and thence 
to the southern New Jersey roast. 

NOVEMBER WEATHER RECORD. 

Two cold waves occurred durina- the month. The first, 
which was also the first marked type of winter weather of the 
sea.son, made its appearance over the northern Rocky moun
tain region on the evening of the 19th, and spreading south
ward and eaatwar:l slowly, but with great regularity of move
ment, embraced all portions of the country east of the Rocky 
mountains, except Florida, and reached the Atlantic coast 
region on the 23d. While severest overt.he Rocky mountain 
districts and western plains, where the temperature fell from 
40° to 50°, its effects were but slightly less pronounced in the 
western lakes and central valley regions. Ea1,t of the Alle
ghany mountains the cold moderated somewhat, though it 
was quite severe for the season. Falls of from 20° to ao0 were 
experienced in northern Georgia, and the line of freezing tPm
perature extended south to the east gulf coast during the night 
of the 22d, a rare occurrence in November. Very cold weather 
continued in the west for several days, the zero line dropping 
well down into Kansas on the night of the 22d. The lowest 
temperature recorded during this cold spell was 26° below zero, 
a.t Williston, N. Da.k., on the 22d. 

The first and second decades of the month were generally 
mild, but the last decade brought severe storms of rain, snow 
and sleet, and weather of the wintry type. The advent of 
winter was nearly a week earlier than usual in thia section. 

The second cold wave developed in the Lake Superio'" region 
during the nigbt of the 25th, and .novi11g rapidly southeast
ward caused temperat1tre falls of 20° and more throughout the 

The mean temperature for the state was 32.2°, as shown by 
records at 112 stations. By sections the averages were as fol· 
lows: Northern section, 29.8°; central section, 32.2°; southern 
section, a i. 5. The state averag-e, 32 2°, is slightly below the 
normal for November. 

The precipitation by sections was as follows: Northern 
section, 1 56 inches; central section, 1.40 inches; southern sec
tion, 1 41 inches; average for the state, 1. 50 inches. The pre
cipitation was largely in the form of snow and sleet, and was 
fairly well distributed. The "norther•· on the 21st and 22d 
was unusually severe for the month of November. At Sioux 
City on the 22d the wind attained the extreme velocity of 60 
miles per hour. 

SUMMARY OF WEATHER CONDITIONS. 

Barometer.-Mea.n pressure for the month, 30.06 inches; 
highest observed, 30.53, at Clarinda on the 23d; lowest observed, 
29.30 at Davenport and Dubuque 011 tbe 21st; range for the 
state, 1.23 inches. 
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Tempm-ature.-Monthly mean, as deduced from 112 reports, 
was 32,2°; highest monthly mean, 39.3°, at Ft. Madison; lowest 
monthly mean, 26.5°. at Osage; the highest temperature 
reported was 78°, at Corning, on the 3d; the lowest temperature 
reported was 17°, at Spirit Lake and Algona, on the 22d and 
26th; the average daily maximum was 42 7°; the average daily 
minimum was 22°; the average monthly maximum was 67.4°; 
the average monthly minimum was-6 9°; the greatest monthly 
ra.nge was 85°, at Thurman; average monthly range, 74.2°. 

Prectpitatifl'lt.-A verage for the state, as determined from the 
reports 0£ 112 observers, 1.46 inche s; the largest amount 
reported was 3.61 inches, at Indiauola; the least amount was 
.33, at What Cheer; the grt a test daily amount reported was 
1.76 inches, at Hampton, on the 21st; average number of days 
on which .01 inch or more of precipitation was reported, 6. 

Wind -Prevailing direction, northwest; highest velocity 
reported, 60 miles per hour, from the north west, on the 22d, at 
Sioux City. 

Weather.-There were 14 clear days; 8 partly cloudy days, 
and 8 cloudy days. 

ATMOSPHERIO PRESSURE. 
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~ ... G) cl) ::s 0 cl) 

cl!'O +a 1:tro .,. +a 
cl) cl) 

- cl) "' "' 0 cl) "' "' ::;;J ... ~ J.<.C A ~ ... .c A -- - -
Daven port ........................ . . .. ...... 30.04 80.49 24 29.30 21 
Des Moines .................................. so.es 30.4\l 26 29.49 20 
Olarlnda. ............................ . . .... 3@.08 30.53 2J 29 39 20 
Oresco ....................................... ....... 30.49 9 29.46 21 
Dubuque .................................. 30 04 30.52 24 29.ao 21 
Oma.ha., Neb .............................. 30.06 30.62 6 29.40 20 
Keokuk ..................................... 30.08 30.49 . 11 29.38 2l 
t:Honx Oity .............. .. ....... . .. . ... . . 30.06 30.61 9 29.44 20 

--
Average. . . . ....... . ............. 30.06 30.53 23 29.30 fil 

WIND MOVEMENT. 

.... 
0 s r,:, ,::I 

STATIONS "" =~ 0 
cl) ui ag -.c cl) +a 
9:;:: -- C) i. M~ cl) 

= a "' I> ~ 
+a 
..: z ::;;J A A -- --

Davenport ............................................ 6,430 37 NW 5 
Des Moines. . ........................................ . 6,19-i 37 SW 4 
Dubuque ................. . ............................ 6,158 42 NW 5 
Keokuk . . . ............... ... ......................... 6,710 36 N~ 5 
La Orosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 5,835 30 NW 5 
Omaha, Neb ......................................... 6,180 34 NW 21 
:3toux Oity . . . . . . . . . . . . . . . . . . . . . ........... .... 10,262 60 NW 22 

OBSERVERS' NOTES. 

ALTA-David E. Hadden. A" norther:, raged all day of 
21st, the high northwest gales continuing until evening of the 
22d. Snow drifted greatly and in places was five or six feet 
deep. It was one of the severest blizzards in this sect.ion for 
many years A cold wave followed which continued nearly all 
week. 

BoNAPARTE-B. R. Vale. A variable month. Many snows 
of small importance A poor month for gathering corn. 

DF.NISON-J. H. Holmes. Very severe storm all day of 21st. 
Snowed and blowed until all business and work was stopped. 

FOREST CITY-J. A. Peters. About 40 per cent of the corn is 
yet in the field on account of the heavy snows of the 22d to 
29th. It is standing up, however, and consequently will be 

· but very little damaged. 
GRUNDY CENTER-Geo. F. Ellis. Only half of the corn crop 

has been gathered. 
RuMBOLDT-B. S . Well.~. The snow caught the farmers 

with much corn in the field. Where it stands up it is being 
~a.thered. Ground was not frozen when snow came. 

low A F ALLs-J. B. Parmelee. A cold rain, freezing as it 
fell , began at 5 A. M. of the 21st, and continued to about 10 A. 

M., when it gradually changed to sleet and snow, wind chang
ing to northwest By night a genuine blizza.rd was in progress 
continuing all night and till noon 0£ the 22d. 

LARRABEE-H. B. St1reve1r. A blizzard raged on the 21st, 
from early morn till late at night. Stock suffered generally. 
Considerable corn yet in the field. 

LINN GROVE J. W. Bubbard. Sun dogs on 22d and 23d. 
MoNTICl!:LLu-0 E. Heisey. This has been a severe month 

for the farmers. The different snowstorms of November 20th, 
27th and 28th, have caught a great many of our farmer friends 
with all the way from ten to fifty acres of corn to pick. 

OSKALOOSA Jos. Boyd. The month was disagreeable for 
gathering corn; about one-half is still in the fieldi, 

8IDNl1Y- G. V. ~wearingen. Severe blizzard the 21st. Drop 
in temperature of 64° in twenty-eight hours; 14 2 inches of 
very light snow fell. Brilliant display of sun dogs on morn
ings of 23d and 30th. 

TOLEDO-Chas. Mason. The fore part of the month was 
r ti ther mild and favorable £or corn husking. The latter part 
was stormy with considerable snow and good sleighing. 

TRUR?tfAN-0. R. Paul. One of the worst blizzards that 
ever visited this section of the country at this time of year was 
on the 21st. Four inches of snow and a very strong wind that 
drifted snow badly . 

WABBTA-f1. L. Felte?·. Big blizzard on the 21st. Coldest 
weather 13° below zero on the 25th. 

WBITTEN-F. P. Bulle?·. Rain, sleet and snow on the 21st; 
temperature fell 59° in thirty· six hours. 

WAPELLO-G. W. Schofield. Thunder on the 21st; it has 
been a very disagreeable month for farmers in keeping them 
out of the cornfields. 

RIDGEWAY-Arthur Betts. A good month, though the last 
nine days were decidedly wintry. A good month for fall work . 
Ground froze up on the 22d. The night of the 4th was phe
nomenally warm, mercury not going lower than 50°. We had 
seven hazy days which farmers call Indian summer. There 
was constant lightning in the east on the 4th in the evening, 
after the warm night and two warm days. Corn is nearly out. 
It goes from 30 to 60 bushels per acre, and averages about 40. 
Wild :flowers up to 21st. 

ERRATA FOR OCTOBER. 

Mean temperature at Algona should be 45 3°. 
Total precipitation at Chariton should be 5.29 inches. 
Mean temperature at Cresco should be 44 6°. 
Mean maximum temperature at Fairfield should be !'18 4°; 

mean temperature should be 49 8°. 
Minimum temperature at Grand Meadow should be 26° on 

26th; mean temperature should be 45.6°. 
Mean temperature at Logan should be 47.5°. 
Minimum temperature at Mt. Pleasant should be 24° on 31st. 
Total precipitation at St. Charles should be 3 64 inches. 
Maximum temperature at Vinton should be 76° on 4th. 
Tot al precipitation at West Branch should be 3 72 inches. 
Total precipitation at Whitten should be 5 88 inches. 

ERRATA IN JULY MONTHLY REVIEW. 

Total precipitation at Charles City should be 2.98 inches. 
Total precipitation at College Springs should be 8 28 inches. 

Maximum temperature at Humboldt should be 96° on the 
24th. 

Minimum temperature at Ovid should be 52° on the 11th. 

I 



10 MONTHLY REVIEW OF THE 

•BELATED REPORTS. 

Reports received too late to publish in the October REVIEW : 

K NOXVILLE- Mean temperature, 49.8° ; mean maximum tem
perature, 58.9°; mean m in i·mum temperature, 40.7°; highest , 
83° on the 4t h ; lowest, 25° on the 26th. Total precipitation, 
4.01 inches; greatest in twenty-four hours, 2 inches on the 17th. 
Number of clear days, 7; partly cloudy, 8; cloudy, 16; rainy, 8. 

FAYETTE-Mean temperature, 44.8°; mean maximum t em-

perature, 52.5° ; mean minimum temperature, 37°; higheRt, 180 
on the 4th; lowest, 21° on the 26th. Total precipitation, 3.88 
inches; greates t in twenty-four hours, 2 03 inches on the 16th 
and 17th. Number of clear days, 3; partly cloudy, 6; cloudy, 
22; rainy , 11. 

WEST UNION- Total precipitation, 7.20 inches; total snow
fall, 4 inches; greatest in twenty-four hours, 2.83 inches on 
the 19th. Number of rainy days, 6. 
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DATE, 

' 
8T£'?IONB, 

-----1--------------------- ! 
----- - ---1--

Atton.................. ... ... .. ... .. . ......... T .. . .. ... . . .. 90 . . ..... 1.08 . ... .. . .. . .. . 26 . .. . . .. .. . 
Algona.......... .... ... ... . .. .03 .. . ... .. .. . ...... 20 .. . . .... 16 .00 ... .. .... '5 ... .. .15 .. . . Hi .. . . . . . 
Alta caa.dden) ... .... .... ... .... .05 . . .. T .. . .25 ... ... .. . .24 .02 ... .... .dr .. . .. .03 ... .15 .03 ... . . 
Albia.•·............... . ... .. . .. . .. .... ... .3'l .. .. ... · .. . . . .. . 1 20 .. .10 . . .ao .. . 
Ama.na....... .... .... . .. .. .. .... . .. T . 10 .15 . .. .06 . T ... ... .43 .15 . . . . . .10 . . . . . 07 .02 
Atlantlc ........... •· ... . . ... ... .. . .. ... .. ... .. . . . .... •··· .. .. ........... 80 .,. ,07 .... 10 .07 .. .. . . 
Audubon............ .... .... .... -· . . .. . ... . 11 .. .. . .. •· . .. .... 70 ....... ........... 20 ... . 
Belkn~............. .. . . . ... ... . . . . .4U .. .. . .. .. ... .. . . . ... 60 .. .20 .. . .20 .... .40 ..... . 
Belle Plaine....... . .. .. .... . ... .30 .20 .10 . . . .. . .... . . .... .. .. .... 00 .ao . .10 . . ... 25 .. . 
Buna.parte ... . .. .. . . .. . . .. . . . .22 2d .. . .. ... . . . . . .. . . . .51 .. . . .06 . . . . . 16 . . . . 
Britt............... .. .. .......... T ... T .. . .. .. 17 l' .. .. .04 .Oi- . . .23 .10 .. . .08 .. T .10 ... . . . 
Btidford........... .. . . . . . . .. . . . .. 02 . . . . . . .. . . . . .. .. . 1.00 . . . . .. . . . T . . . .17 .. 
Carroll............... .. ... .. .. . ... .. . . ... T . . Oi- .. .. .. .. . .. . ... 85 07 ..... 20 .05.. .. ... .. .. 
Cedar Falls...... ... .. . .... ... . . .. . .. . . .. . LU ... •• .. ••• , . • 1. 50 .. .... . .... 20 .10 
CsdarRaplds, .... . .. .. T T •h T Oi ...... 'I' 03 .. . . .. . .52 .02 ....... 15 ...... 
Charlton.......... .. .. . .. .. .... .. . .Ot .10 -~8 .··. ·. o, . .. . ... o~ .. .. 1 15. .. .. .. .... .00 .. .02 13 ... 
Obarh·s Oity .... . ... .. .. 04 .... .. . .. 1, • .ro T ...... IO T ... 90 .30 ... ... . .. .Oil ... . 
Oht.rlnda ........... · ... . ... ... ... .. .. .. .05 .. . ... .... 1.10 .. .. .05 .. . .. .27 . . 
Ollnwn ...... ... .. . . ... . ... .03 ... .. .. .... 2i .57 ... ... . 01 . ... .. . .2:i T ... . . .!Iii .. . . . .06 . ... O;; ..... .. 
Olear Lake...... .... ... .... . . .. .. ... ... ... ... 24 ... .. .. . ... 06 . . . . . . 20 .60 . . ... ... .. .20 T .... ••. 
College Springs... .. ... .. .. ... .. .. . .. . 10 ... .. . . ... ... .. ... .. . .50 .. . .. .. . . 02 ... .04 .. . 
Oornlng... .... ... ... .. .. .... .. . .. .. . ... .. .16 . ... . . . T . . .. . ... 80 . T .. .. .20 .. . 
Oouncll Blufl's... .. ... . . .. . . .. . . .. .. . .. .03 .. .. .... .. . . ... .34 .. . . . . 20 .... .40 ... .. 
Cresco...... ..... ... ... ... ... .06 ... .. . . .10 ... .. .04 02 .. 1.49 .. .. .. .11 ... 08 ... . 
Davenport........... .. . .. ·r .02 .. . . T .24 .46 .... .. .OJ T .... H• .01 .01 . .16 .12 .. . .... 03 .04 .. .1 1 .... . 
Decorah.............. .. .... .. . .. .... .. ... . .. r • 15 ... .. . ... . . . . 1.30 .43 ... .. .17 ... .... .. . . . .. .. 
Delaware........ . .. .. ... ... .03 . . ... . .15 .. 07 ...... . .. . . 14 ... .. l.07 ... . . 18 .. .. .. .07 ... . 
Denison........... .. ... . ... ... .. . .. .... .... .. .09 . ... . ..... . .... 60 .12 . . T . . .03 .04 ..... . 
Des Moines........... ... .. .. . ... T T T . . . .. T .08 .. .OS .Ql ... .. .01 T . . . . 1 06 .21 ........ 12 ..... 04 .23 .03 .. . ,. 
Dows................. .... .. .C4 .•. •••• T . . . 30 ... .. . 10 .10 . .7fi ...... 15 ... 10 .05 
Duouque .. ..... ..... .. .. T T . .. . 01 T ... .. T .Oi .. .. .23 .09 .... .. ..0 .17 . . .. . 10 ........ 09 .02 .. . 
Eldon......... ....... .... .... .. ... . . . .10 . IO . .... T ... T T .. . .. .60 T .. .07 .. . ... . 10 . . . . . .. 
Eldora...... .. .. .. . . . .. . .. . . . . . . .20 . . . .. .40 . . . .. T T . . . .. .10 80 . .. .40 . . . . . . .2u ... . ... . 
Elkader.. .. .. .. .. .. ... .. . .. T .. ... . ... 02. .. . . . ... 05 .. .. .. .20 ·r .. . . .. 1.3a ... ......... 16 ........ OS... . . .. 
11:sth.,rville .... ... ... .. ... ... ... ... ... .. ... . . . .. 20 ... .. . . T L' .. .. .30 .20.. .. .. 05 .05 .10 .. . . . 
Fa.lrfield.............. ... .... ... . . .oa .2~ .20 .. .. .oa .. .. ... . .. .. .. .68 .10 .. .2C ,.. . ... 20 ... 
Forest City....... . . .... ... .. ... .. .. ......... . . 18 T .. .. . ... . .. .. .. 50 .. .. .-4.0 ....... 20 .. : ... . 
Fredericksburg....... ... ... .. . .21 .... ... . . . .. ... . .. .. . ... 14 ........ 112 .25 ... ... .. . .. I ...... 24 ..... . 
Ft. Madison........... .. . ... .27 ... .27 .25 .... 09 T 09 .. . .. T ... .. ·. .70 T . .. . . . 20 .. . .. 08 . ..... . 

&r~:::oc;&:.: .. :·.· .. .-:.:· ..... ::· :: · ::. T .. . :: · ::· ..... : ::: T :
20 

::: · :. ::· T .:. ·:.: :68 1
.~~ . :: . .. T"\: :· "T ·. 10 •·· . :~~ 

Grand Meadow........ ... .. . ... 14 ... . . .. . T . .. . ... OS .. .. . .. . 16 .. .. ..... 1.261.52 ... . .. 10, ... .1~ T .. . 
Greene........ .... ... .. ... . .. .. . .... T .... .. . 21 .06 . . . . T ........ 95 .52 ........ 201 .. ..... O.> .... .. 
Greenfield............ .. ... . . . ... . ... 'D If! . . .. .06 T . .. .. ... .01 . ... · .60 .03 . ... .. .16 ... ·25 .24 .... . . . 
Grinnell.............. ... ... . ... .. . . . ... 1~ ... .. , ... .05 . .. ... .. ... .... ... 1.23. .. .. ... .14' .. .... 22 ...... 

1 Grundy Oenter.... ... . ... ... .. .. T ... . . .10 .. .. . .10 . 10 . .. . ... .. . ... . .52 .10 . ... .IO .. . .. .. 05 .. . 
GuthrleOenter ............... . .... e-·· ... T .. .. ... . .. TT ... 70 ... . .. . . 20 .. . ..... 20 ...... . 
Hampton............. ... . .. .. .... .. . .. .... Loi •.. .27 .<J'l ...••.••••. 01 .. .. .. 1.76 ..... . . 08 .O.i .. . . OS .06 . . . .. 
Ha.wkeke.... ... ....... ... . . ... 13 .. . . ... . .05 ... O~ ........ 32 .... 1.12 .25 .. .45 .. ... . .. .. . .. 
Hedrlc ....... .... .... ... ... . . ... . .07 .1 .•. . .04 .. .. . ... .. . ... 37 . 10 . .. .. .IO ... . .... 03 . . .. 
Bopevllle.. .... ... ... . .. T ... . ... .... .. .. .o, .. . . .. . . ... 03 .. . .. 1.05 .02 .... .. .02 .. .09 ...... ... .. . 
H=~••····· ······· · · .................. 00 ... . .•. . . m ... a18 01 .... m 
Independence......... .. . .. .. .01 . ... . . .10 ... T .. . .. T . .. . ... 80 .05 , .. . .40 .... 17 .. . 
Indianola.............. ... ... .. r .. . .. .60 . 10 .. .05 T .. .. .. 02 '11 • . • • 1001.50 . ... 20 .. .M .10 T .. 
Iowa.City............ ... .. .. .. ... .. . . ... .'2~ .... .. . . . ...... '1' . .. . .. ... 70 .. .. . . 04 ....... H ... 
IowaFalls............ ... ... T .. .. 05 ......... . . 17 . . .. . .. oa'T .... 94 .40 ....... au ... 20 . 10 .. .. 
Keokuk..... ... ...... .. ..... T ..... 3·), .. . ... 01 .12 .12 . . .. .06 ... . _ .01 .-. .. . . , .ii9 T . .--:- .~6 ........ 08 .. . .. 
Keosauqua............ ... ... ... ... .. . . ..... OS 19 .. ... .. ... . .. .. . . T ..... . .. . . 79 ... .. .16 ...... . . 20 .. .. . . 
La.monl............... ... ... ... .. . . .. . ... 05 .. . . .. T . .. .. . .. T .. 1 Ou .2~ .. , .... 10 .. .01 .10 . . .. 
Lansing ................... ..... T .11 ... .. .. . . ... . .. T .05 ....... 04 T ... 107 .43 .. . .... . 18 . .. . ..... 05 T .. . 
Larchwood........... ... ... .. ... . . ... .... . . .. .. .Oj . .. ... .09 .. . .30 .. . ... .... ... . . .. .05 . . .. 
Larrabee .... ..... ... .. .. ... .. .15 ... .. .. ... .22 . .... .. T ... . . .55 .. . .. .OS .. . . 03 .02 . . 
Le Olatre.. .... ... .... ... .... . ... 0!) ... ... .... .14 .43 .. .02 ... .. .20. .. . ... ... . 16 .. .. ... .08 .. . ... 07 .. . .. . 
Le Ma.rs. ... ......... ... ... . . . .. T ... . . 10 .. . .. ... .. T .. . ..... , .60 ... .... ... . .. . . . . 10 .. . ... .. . 
Lenox .......................... T .. .... ... .. .. ... ... .. .03 . ... T ...... 1.00 .22 .. . .... 03 .: .. . 03 .05 .. .. 
LlnnGrove...... ... . ... ... .. . .......... 01 .22 .. ... .08 .. .... .07 .05 .. . ... 69 . ... .. . .. . 18 ... .. . 18 ....... . 
Log~..................... ... ... . .. ... . . ... . . . . ... . . . .00 .. .20 ... .... . W .. , ... . ••. 
Maple Valley........ ... ... .... .06 ... ... . .. . • . . 30 .. .. .. .22 .OJ .. .. .70 .. ... 05 ... . 20 .05 .. .05 
Maquoketa. ........... ... . . .. .. .06 .. ... .18 ...... . . 06 .... . ... 09 . . .35 . .. . .. . 14 ..... , ... 05 . ... . . . 
Ma.rshalltown......... .... .... ... .. ... ... , .01 .05 ... . .07 T ... . .. . T ... .. .. .82 .60 ..... 16 ........ . 14 . .. .. 
Mooar.................. .... .... ... .. 30 .. .. T T .tu .. . .. T . . ..... 14 ... .. .. . .. .20 .. . .. 10 ...... . 
Monticello........... .... ... . .oa ... .. ... .14 .. .. .07 .. .... 07 .90 ... .... .. .21 .. .. 
Mt. A.yr.. .. ............ .... ... ... .. .. .. . T ........ . . 02 .... . .. T . . .. 1.25 .75 .. . . .08 .. T .13 . .. .. 
Mt. Pleasant .... . ... . ... ... .. . . ... .2~ .... 25 . . .. . .. 0,1, .. . .... 61 T .... T ... . .. .. .40 .. . . . 
M.t.Veroon.... .... .... . ... . 10 as 1' 95 . .. 
New Ha.mvton .............. ··:: : : :05 .. :: .::: ::: .: ... ·. : ... :: · :~ .01 ·:: .:. :·: :01 .. ·::: t"OO :10 :: · .... ·:45 :: · .20 .::. ·· .. . 
Newton................ ... ... .. . .. .. .......... . . 23 . . .. T .. .. ... ... . . .. .95 .75 ....... 10 ..•. . .. .16 ...... . 
Northwood............ .... ... ... .. .. ... .. .... ... ... .20 .. ... .. . . .. . .. ... 60 .. . .... 20 . ....... 30 ....... . 
Odebolt... ......... .... ... .. r .. .. ... ... .. ... .. .. .11 .. ... . .. . . . .01 .. 80 .30 .. ... T .... 90 .04 .. .. .. . 
Ofiden ......... t...... .... ... .. . ... ... . ... 02 ...... 06 ... .. T T .... . .55 .48 .. . ... 08 ....... 08 ... . . . 
0 ln .......................... T T .. . .... T ... .40 ..... T .. .. .. .16 .. . .. .46 .12 .. .. .. 10 .. . ... . 
gmaha (Neb). ...... ... ... ... ... ... .... . . . T T .. . . .01 . . .. . . . ... .. .83 .2.2 .. .... .06 .. .03 .03 .. . .. .. 

0 
sage ...... ,.... ....... . . . . . . . .. . .0,1, .. .. .. . . .. .. . . . . us ... . T . . .. 1 07 80 . . . . . . .20 .. . . .20 . . . .. . o:~~1~~sa:: .. ·:::: ·::· ::. .... .. ... ... . . ... .. .... 10 .... T T ... . . T .. . .... EO 10 ., ...... 10 .20 :~ ., ::. 

O ··· ··· .. .. .... T ... 30 .. . . .. .. . T ,7j .. .20 .. . ... 00 ... .... uv 
ttumwa...... ...... .... ... ... .. .. .. T T .28 ... ... T .. .. . . . ... . .85 .. . . ... .20 ...... . 

Ovid.... .... ... . ... .... .. . .. .. . ... .. .02 .10 .21 .. . .. .05 ... .. . .... T .... ... .. .97 .20 ..... 08 .. .. .14 .. .. .. . 
Jell a................... . . . . . . . . . .. _ . .. . . . . . . . . . .. . .20 .. . . . .. .. . . . . . . .. .67 . 17 . . . . .03 . . . .. . .20 

loneer.... . .. . . . .. . .. . . . . . . . T . . . . . . T . . . . . . T .. .. . . T T . . . . . . . . 1.10 . . . .. .:ID . . . . .. . .au T 
i1over ............................... 04 .. .. T ... .... .20 . ... .16 .04 .ail . IO T .Ot .10 .02 ... ,02 
&f!mgba.r ..... • •··· .. ···~ .... .. 3 ... .. . .. . .. . . ... . .. .. .20 .. ... .. . . ... ,20 .20 . . .. . ... .. .... . ... .... .10 
R tewaf .. · · ····· ....... . ............ 09 ... .. .. .. . .12 .. . ... .16 .01 .. .. t.00 .28 ....... 40 ... .19 .04 . . .. 

8
oc wel Olty ........................ T .... .... ... .. ... .31 .. . . .. .. ... . . .41 .............. 53 .. . . . . .. . 

9 
utbven .............. .. . .... , .. .... .. . ... ... .. .. 20 ... .. .. ... .20 .. .. .30 .. . ... 15 . ... ... .10 ...... . 

src
1
utty............. .... ... ... .. .. . . . .... 25 T ....... 10 .... ~ 40 .10 .... . .... 01 ..... 15 .02 .. .. .. . 

Sb ey ................. ... ... .... .. .12 .. . .. .. ..... 12 . . ... ... . . .. .. . .10 10 .. . .... 02 . .. .05 .05 . . . . .. 
sidney ..... .... ..... .. ... . .. .... .. .. .... ... ... .. .. .. ... .... . . . ... . . .. . .. .15 .82 ........ 06 ..... 10 . 16 .. . .. . 

8 
gourney............. .. .. .. .. T . ... .. T .15 .2'2 ... .09 ... ... ... ... . ... .47 .27 .. . . . . 12 .. ... .21 .... .. sl0'8botty ... .... •··· .......... . T ...... . ... T .... .02 .2~ ...... . ... T T .. . . 11 .01 ...... T ... 01 .08 .. .. .. . 

B · a.ile:···"···... .. ........... T ...... . . T .05 .. .00 .02 ..... 01 ....... 1.00 .. . ..... 06.. .07 .09 .. .. . 

8
torm a e......... .... .. . ...... Oi ... . ...... •.r ··; · .27 ... . .... · ~·· .111 01 . , ... 35 . .. ... T ... .12 .03 .. .. , 

sprncr ·1r--•·"·•·••" ................ 06 . ... .. .... . ... .. .... . .. 23 .... . ...... . ·as ........ 18 30 ..... 05 . . .. ... . ff!: .. ~ .. ~:::::::.:::: ::: :::: ·::: ·:: .. :: .::: ::: .... T :: .: . ::. :~ . :::: · ·:. :: :~~ .. :: · i:5() :~ ·:: :::: ::: . . :1: T .02 . :: : ·:· 

Tg:r~l\11:::::::~·:.:: ... ::. ::· ::· :::: ·::: ·::: ::: :::: ::: :~ ::: ::: ii ' .. ::· .::: :: . ·::: ... ·: JB .: :: :::· :~ .::.":ifs :5! .::: ·:: 
ipusca .................... .... , ... ... .. . ... .... .... .. .15 · !. ·::: ... T . . .. ... 1 40 .. .. ....... 10 ... . .. . . ... . 
w~·· ..................... w .. ·•····· · . w.10 . . . 00 . ....... w. 
Wash ngtqn........ . . ....... .. .. . ........ . , .08 .20 ... ... ... .. .. . . .. . .2'Z .... .... . . . ..... 55 . . .. 
Was tf····• .. ·· ... ·. .. . .. . .. .. T .... .. T T · ... .. T .... .. . .. 85 T .. .. . . 60 . .. .. ... .. . .. .05 .05 T ... 
Water oo.... .... . .. .. .... ... .. ... T . .. . .... . ... T .07. .. .09 . .. .. .06 T ....... . 96 .51:1 .... . .. .16 ....... 10 .. . 
Wa.vte~y.d........... . .. .. .... ... .... . . ... ... .06 .... .. .11 .os ...... 05 .02 ...... 1.21 .39 ... . ..... 18. .08 .02 .. 
Wes Ben 'ii' ................... ,JO . . . .. T .. .. .25 T .. . .. . .... 18 .02 .... . .. .70 ... .. ,10 .. . . 10 .10 .. .. , 
wt~t ranc .... .. .... .... ... .. . ... T .... .. . .40 .. ... .... .... .. . ... 05 .. .. .6b .08 .... . ... . . .. ...... IO .. . .. . 
wu~te°j ...... .... . ... .... .... .... .... .... .... .. 'r .20 ... . ... .20 .. . .... . .. T T ... ... .92 .50 . .. . ... so ....... ·~ ... . .. . 
Wt n unction...... . ... ... . ... . .. . .. . . . . . . .. . . . . T .50 . .. . . . . . . .. . .18 . ... . ... .68 T . . . . . . . .20 .. . . . .. . .. 

nterset ................................................. 05 ...... . 1.00 .50 ............ 07 .. . ... 67 .72 .... .... .. .10 ... .17 .... . 
itpeltJt" ..... ..... .. .. .. . ... . ... T .... ... .26 .~, . . .. ... T .. .. . . ... . . . .. ... .. .38 .. . .. . ... IO ..... 25 .. , . . 

::::~~::::~~-~:·:·:·."·:·::::.:.: :::: ·::· -~: :::: ::: :::: :::: :::: ~:[ l::::: :::: ::~~ :::: :·:: ·::· :: . ~: :::· :::: ::~~ .:~~ .. :_. .. ::: ::~o :~: .:: : -~· ·:: . ::: 

2.:U 
1 23 
l 37 
J.90 
1.08 
1 04 
1.01 
1 80 
2 15 
1.21 

.76 
1.19 
1.21 
1.90 

.70 
1. 67 
1.51 
1.47 
1.42 
1.00 

.68 
1 15 

.97 
1.90 
1 37 
2.05 
1.71 

.88 
1.87 
1.59 
1.15 

.87 
2 10 
1.84 

.90 

1 '' 1 28 
1.96 
1.95 
1.73 

. 78 
2.36 
1.99 
1 85 
1. 70 
1 07 
1.10 
2.52 
2.60 

.Ba 
1.25 

.9) 
1.53 

3 '' 1.10 
2.22 
2.52 
1.41 
1.54 
1.93 .,, 
1.05 
1. 19 

.80 
1.36 
1.48 

.90 
1.67 .,, 
1.8' 
·" 

1 '' 2.23 
1.50 
1.43 
2.08 
2 19 
1.30 
2.16 
1 .27 
1.24 
1.00 
2.47 
1.50 
1.50 
1.33 
1.77 
1 27 
1.60 .,, 
1 00 
2.3& 
1.25 

.95 
I.OJ .,, 
1.59 
1.53 .,, 
1.39 

·" 1.24 
.80 

8 .00 
l 99 
1.14 
1.65 
1.64 
1.05 
l 05 
1.97 
2.17 
1.'5 
J.17 , .• 
1.76 

'·" 1.20 

• 

I 



12 MONTHLY REVIEW OF THE 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR NOVEMBER, 1898. 

DATE, . 
Cl) 

ST.A.TlONS, 

18 19 20 21 22 24 ~ 1 2 3 4 5 6 7 8 9 10 tl 12 la 14 15 16 17 23 25 26 21 28 29 30 Cl) -,l!:i ---- -- - - - -- -- -- -- -- -- -- -- - -- -- -- -- - -- - - - - - - - - ·-Afto {Max ..... 59 60 69 69 61 62 tlS 57 86 40 46 49 39 40 49 5l 50 51 50 67 68 JO 11 28 29 14 28 29 at at 4i.8 n · · · · · · Min .... 31 80 87 4\l 43 31 29 27 32 25 18 28 ao 32 24 26 31 27 26 38 8 0 -2 -4 -3 -4 -5 14 18 JS 21.8 Albl Max . ... 62 60 68 69 66 55 68 tl8 40 43 43 45 42 33 42 51 40 60 70 65 31 21 21 .. . . . . 81 35 38 33 47 0 a · · · · · · Min ... 48 30 38 49 48 37 35 28 30 26 18 22 32 22 24 28 30 28 30 36 16 5 -8 .. 10 21 18 14 26.5 Alta. .... .... Max .... 52 62 66 61 63 50 58 29 3.': 38 44 44 3.5 36 50 51 43 48 45 60 13 12 12 17 16 12 27 80 29 28 88 6 Min ..... 86 28 35 49 36 28 3::1 22 24 16 22 24 32 17 25 28 29 26 25 81 6 -4 -4 -2 10 -8 4 l!O 16 8 21.0 Am.a.na ..... Max .... . 58 56 62 68 63 48 66 55 10 86 40 43 41 36 46 4, 48 48 41 63 55 27 11 20 30 10 21 38 33 25 42 5 Min ..... 43 29 37 51 43 32 30 30 3~ 26 11 17 32 26 21 27 32 33 33 a2 27 8 -1 1 10 Ii -5 22 23 5 23 4 Atl 1 1 Max ..... 53 62 68 61 56 55 63 33 35 4a 46 48 3~ 40 52 52 47 52 52 66 21 12 17 22 28 20 26 35 37 36 42 tl 
ant c... Min .... 30 21 28 42 39 29 H 29 ao 18 . 14 16 81 29 24 30 3~ 21 22 28 9 -1 6 -2 -1 -9 1 22 12 6 19.5 d b {Max .... . 60 60 65 67 55 58 tiO ao 3'> 3) 41 4! 38 40 48 53 44 50 50 06 20 10 14 20 29 26 25 at 34. ;30 41 7 

Au u on ... Min . . . 80 28 34 35 35 29 30 25 2il 20 19 21 32 20 25 30 31 30 24 31 8 -5 -1 -1 -7 -5 -3 2"2 19 13 19. tl B lk 1 Max .. 64 65 71 69 57 53 'iO 45 4-l 39 45 '17 40 38 50 5i 53 52 52 66 30 31 28 29 31 16 20 34 40 36 4'>. 7 
e nap . . . l\1in ..... 26 25 40 45 47 35 36 32 32 211 23 2? 30 26 26 29 29 30 32 a1 30 9 3 5 6 -1 4 20 20 20 25 1 BellePl'ine{ MfX .... 58 59 62 67 48 47 •H 68 40 39 40 4) 42 39 41 47 48 50 55 60 40 36 16 20 30 15 21 :i8 32 33 43.2 M.n . ... 40 28 84 40 40 40 34 28 29 27 10 28 21 21 28 20 lJO 28 3~ 35 20 20 -8 -3 14 -10 -8 18 15 2 21.6 B t {Max . .... 64 63 70 70 62 51 70 50 3! 39 47 49 44 811 49 54 47 54 51 ~6 50 16 17 27 3l 15 27 :.Jl 4l 32 45 6 
on a.par e. Min . .... 45 29 40 52 45 34 31 33 3l 25 19 25 33 24 2! 29 32 29 37 35 15 10 3 3 16 -2 0 2tl 24 14 25 4 B itt {Max.·· · 51 59 65 64 -? 47 50 4!i 38 3!! 46 45 38 33 48 50 47 41 43 64 42 16 6 19 5 6 2i 112 29 25 39.2 

,>. 
r · · · · · · · Min .... 31 22 ?fl 38 33 2j a:; 26 t6 17 15 20 32 19 20 26 80 27 30 3! 8 0 -6 -6 -5 -9 -2 !O 9 0 18 0 B 11 t j Max. . 50 60 65 70 65 . . .. 40 47 48 44 40 48 53 45 54 48 63 59 32 15 20 35 24- 2tl 32 40 31 ~4 9 
ur ng on Min ..... 30 30 45 65 45 .. . . 29 2l 25 35 29 27 31 85 20 39. 36 110 20 12 8 20 -2 2 24 28 11 26.7 l\Iax .. . .. 58 62 70 72 60 68 72 46 40 46 48 51 42 41 47 58 5! 75 56 57 57 14 i2 2"2 33 19 30 3o 40 as 47.6 

Bedford.... Min ..... 36 24 3.5 4.2 40 28 48 28 3l 28 16 18 32 20 22 28 ll5 20 25 34 7 ·1 -7 .5 22 .9 21 22 6 12 21.9 0 11 {Max .... 54 63 69 64 56 54 !12 32 35 44 48 44. 85 43 53 !i2 4~ 53 40 68 16 ti 14 17 23 17 25 35 34. 34 41 6 
arro . . . . . hlin . ... . 42 :15 41 48 lli 26 84 23 25 19 17 22 80 18 25 29 25 25 211 28 4 -5 - 12 -5 11 -8 . -1 17 18 5 19.5 Oedar Falls { Max· · · 37 60 63 65 65 52 50 52 5! 50 45 42 38 45 50 48 51 48 43 62 45 10 10 20 22 10 21 30 31 30 41 6 Min .... 22 28 34 5'> 39 28 25 30 30 20 14 22 33 23 J3 30 31 32 34 ao 30 4 -5 0 -4 ·8 -5 20 15 5 21 1 Oedar Rap . i Max.·· · 59 60 65 70 65 48 69 48 88 40 42 45 40 36 50 50 48 49 44 64 53 26 13 21 30 9 2tl 38 32 24 ·H 2 Min .... 41 31 38 53 41 32 31 81 31 25 15 21 32 27 26 30 35 32 30 33 23 7 1 2 5 -5 -5 24 21 8 23 H Oh it j Max ..... 61 62 69 68 63 55 69 54 38 41 46 47 u 41 51 55 48 54 52 66 58 15 17 22 28 16 28 30 40 35 45.7 
ar on... Min ..... 44 31 30 48 42 33 32 28 31 %6 22 26 33 24 25 29 3.3 37 27 35 9 4 -2 -1 14 -4 -l 23 1~ 5 l::4 0 Una.rles Oy Max ···· 51 57 (i2 62 56 48 59 45 a6 41 45 48 39 35 47 50 50 45 61 60 21 9 16 u 5 19 • • .. 40 •) . . ,u 42 2ii 31 52 •l6 29 30 30 28 26 13 20 32 26 22 28 30 82 28 20 4 -7 -9 4 -8 • -10 10 15 3 20.1 

Mtn ..... 
.. 01 1 d {Max ... · 62 65 72 72 63 60 72 42 42 48 50 51 48 47 64 58 56 57 f>7 72 28 16 14 32 32 18 25 34 38 35 47. i 

a.r n a ... Min .... . 42 33 43 52 47 40 44 32 33 28 21 26 36 29 26 31 40 28 33 32 8 -2 -7 -4 6 -5 10 22 19 l ij 25 4 Olea.r Lake Max . ... 49 57 61 60 63 ,i5 6ti 47 36 40 45 44 37 34 48 40 49 46 41 63 41 12 8 10 22 7 21 30 29 25 31:1 8 Min .... 43 30 34 49 30 2l 33 27 I)" 20 20 22 32 21 24 30 28 29 29 31 l1 -l -7 -6 l -9 -~ 11 0 4 19 6 
~ 

Olin Lon .... Max ..... 61 57 65 68 60 46 65 50 37 a9 37 41 40 37 46 50 41 41 43 58 56 87 18 24 :➔2 .14 28 3i 35 25 43 1 Mln ..... 41 29 32 50 42 29 27 29 33 20 5 13 26 32 22 25 25 37 28 50 29 11 4 4 13 -3 ·2 25 21 10 23 6 Oollege Bps Max .... 60 61 70 70 61 b6 68 60 40 54 47 41! 43 43 51 56 54 56 5.5 69 68 9 16 25 :,2 17 27 38 39 41 47.5 Min .... 39 29 !18 53 42 29 40 81 23 2l 26 32 26 27 29 2~ 23 21} 40 9 -2 .7 -I 15 6 8 22 12 22 23.5 Oorniug .... Max ..... 59 65 78 70 59 56 69 50 37 44 45 47 41 46 51 56 51 55 f>2 69 59 14 17 22 30 15 25 32 41 36 46 3 Min ..... 43 29 ll8 52 43 32 43 28 32 27 32 25 3.2 23 30 32 40 35 31 41 9 2 -3 2 16 -2 9 24 19 21 26.2 Oo. Blutl's. 1 Max .. · .. 57 67 74 64 62 64 61 33 35 46 48 41 44 52 57 58 49 57 51 69 30 17 22 24 24 20 25 37 4L il9 45 8 Min ..... 33 30 30 30 40 aa 42 oO 29 22 23 23 ao 28 25 31 32 27 32 2l 8 0 -2 4 4 -4 10 17 16 111 22 1 Max ..... 51 !'i5 61 62 50 43 59 36 84 39 45 43 36 35 48 50 48 42 38 57 34 14 7 17 24 4 20 27 ~1 17 37.6 
Oresco.. .. . . Min .... 32 37 31 50 3~ ia7 l!S 30 27 20 15 22 32 25 22 29 32 34 28 28 20 4 -7 .5 -1 10 -8 t9 12 0 19.8 Da.venp'rt. {Max.···· 60 61 65 68 ISO 47 68 49 36 as 43 45 40 36 41 49 44 47 4.3 59 57 22 17 ~ 83 12 28 31 36 26 43 0 Min ..... 44 36 42 64 4J 33 37 31 32 25 16 22 31 30 2S 32 3! 8{ 84 31 22 10 4 'I 5 ·l 3 27 22 13 26.:.! D h J Max ..... 68 55 60 62 57 44 62 37 37 42 47 40 313 39 48 42 50 42 39 5R 52 24 9 12 27 12 24 30 30 22 40 0 

ecora .... 1 Min . . .. 38 26 ai 32 33 28 27 2:! 27 22 10 22 [ 31 24 22 112 31 33 23 28 23 8 -5 -9 0 -8 -9 17 14 4 l!J. 5 D ni o j Max .... 52 60 67 61 66 53 b8 3i 35 38 45 45 39 40 52 5j 43 53 52 66 14 9 10 22 18 11 25 114 ,½ 35 41.0 
e s n ... . Min ... . . 40 23 33 47 37 27 40 24 27 16 19 25 31 21 21 27 31 23 2i 30 7 -4. -8 2 2 -7 6 20 19 6 20 2 Des Moines Max.···· 58 62 68 68 58 5i 67 44 38 44 45 45 40 39 51 55 48 54 49 69 36 15 13 19 l:8 13 26 31 38 31 43.6 Min .... 40 32 40 49 42 33 41 31 3.:1 29 21 26 33 24 27 32 33 29 a2 :16 9 6 1 2 3 -2 0 23 20 14 24.6 0 { Max .... 52 60 64 64 52 49 61 49 3! 42 46 42 37 32 49 -, 49 61 66 60 13 2 14 23 6 20 21 29 25 89.3 o~ . . ows .. . . . . . Min ..... 42 25 31 41 36 ~ 34 24 28 26 12 21 31 19 19 28 31 .. 26 31 10 0 -6 -Ii 1 -11 -6 19 13 0 18 1 Dubuque .. Max ..... 58 68 63 t>7 62 46 1>7 46 35 4~ 44 45 38 36 41! 48 47 46 41 58 55 30 15 24 29 14 25 35 32 26 42.5 Min ... . 40 32 41 54 38 32 33 34 28 26 19 23 32 28 20 31 34 38 33 31 30 9 2 3 5 -2 0 25 21 9 2.5.l Eldon ..... Max ..... 61 62 70 69 67 50 71 59 39 38 39 46 38 26 38 41 45 41 49 56 53 17 9 20 19 19 25 31 28 23 41.6 Min ..... 47 28 37 50 41 30 33 32 32 28 9 12 32 26 11 29 33 33 36 31 11 9 2 3 15 -6 -3 20 12 8 2"2 'i Eldora. ... . . Max .... 52 54 56 68 56 54 49 45 53 48 52 46 50 38 50 5! 58 64 55 64 51 15 18 24 28 18 28 32 30 33 41 5 Min ..... 28 30 34 37 3.5 24 27 26 24 20 11 19 29 17 20 19 a, 22 28 30 12 1 -9 -9 -1 -12 -7 18 20 -1 17 4 Elk d 1 Max.··· · 61 63 66 67 54 50 6tl 42 o5 48 52 48 39 41 64 54 52 44 39 61 62 14 19 27 29 18 26 30 30 32 43 8 

a er . .. :Min . ... 43 25 33 33 llO 27 25 31 80 19 12 18 ao 24 21 28 80 36 25 30 a4 7 -2 -4 2 -6 -7 20 18 5 20.6 Estherv'le. J Max····· 53 61 64 60 52 50 57 48 36 39 46 46 43 34 49 50 42 46 43 68 42 15 13 .. 18 14 26 29 25 31 41.0 Min .... 41 21 23 4;; 29 25 32 19 21 10 23 27 29 17 19 22 19 25 27 27 0 -7 ·2 -2 -11 -1 17 10 2 Ii 1 F i ft ld Max .. · · · 64 63 69 71 65 51 70 60 39 oil 46 48 42 39 50 51 48 55 62 68 56 22 15 29 34 18 25 31 48 32 46 9 a r e · · · 1 Min ..... 38 30 39 49 49 3l 32 29 3~ 29 ltl 2! 34 25 it 26 32 28 34 36 22 9 2 3 14 -2 -4 8 19 12 24.0 Forest Olty { Max.··· 50 59 62 67 6a 48 58 46 48 41 44 42 32 32 48 49 47 48 « 63 55 7 8 13 3 3 19 25 14 17 38 3 Min .... 42 25 29 42 aa 25 32 Si 32 27 34 22 29 20 l!O 29 31 2ti 28 32 7 -3 -7 . 7 0 -10 -3 19 14 2 20. I G I j Max ..... 56 62 6T 62 59 53 58 46 8,5 40 45 4l 37 39 44 54 44 51 49 H3 31 11 12 15 22 16 28 a, 33 3d 41.4 a. va · · · · · Min .... 40 29 33 45 33 2d 39 23 25 15 21) 24 35 19 24 28 30 22 38 30 6 -4 -5 1 3 ·6 6 21 18 8 20 9 Glenwood.. Max···· 63 66 75 69 ti2 60 65 55 36 44 47 46 45 47 67 69 49 58 53 72 48 24 15 22 22 16 25 33 40 as 47.0 Min ..... 44 26 33 6d 41 ..JO 42 39 29 21 16 21 32 2,j 27 3' 39 24 27 39 6 0 -8 -3 5 -7 7 22 19 20 23.4 G { Max ... 53 60 64 62 51 48 62 49 85 43 47 43 40 36 50 54 50 48 45 64 59 18 18 18 25 9 23 31 29 27 4? •) .,,.., reene. . .. Min ... .. 40 26 32 50 117 28 31 29 28 25 H 21 32 25 21 28 30 32 33 30 18 3 -7 -8 7 -10 -7 19 16 0 20 7 Greenfield. { Max· · · · 59 62 69 70 58 57 66 48 39 43 '17 49 41 43 4l 52 57 54 51 69 30 11 15 2B 30 15 ll2 38 36 36 44 9 Min .. · -- 37 32 38 46 40 29 40 26 27 20 20 20 82 20 19 10 25 32 25 30 7 -1 -6 -3 0 -9 3 22 17 15 20 7 Grinnell .... Max ..... 56 57 6~ 65 62 48 65 41l 37 38 42 43 38 35 42 51 46 47 44 6! 59 20 11 18 26 8 24 30 34 27 II .6 Min . ... . 4l 3~ 40 52 42 31 35 29 at 28 ,2.'l 25 a, 23 21 2J 3! 29 3! 84 19 8 -1 0 ti -5 0 20 17 10 24 2 Grundy O'r Max .... 56 60 64 65 53 48 64 48 35 41 46 45 38 34 50 54 60 48 44 66 52 14 8 20 i1 8 24 30 32 26 41 7 Min ..... 36 28 84 48 35 2~ 30 27 28 21 t,; 19 30 20 20 26 31 26 29 29 14 3 -6 ·6 -2 -10 -7 19 16 2 19 4 Guthrie O'r Max . .. . 65 67 69 69 69 68 68 42 60 40 41 47 39 50 50 60 65 70 67 67 32 16 l3 22 27 18 26 35 36 36 47.8 Min .... 39 29 80 29 20 21 2l 22 20 20 19 29 23 20 20 30 37 37 33 0 -8 -a .3 5 -4 10 10 11 11 0 18 0 Hampton .. {Max.···· 52 60 64 tl4 51 47 61 3.5 84 ·~ 45 62 3tl 80 H 52 47 48 48 65 3i 10 8 17 25 6 2:.! 29 28 25 .so 5 Min .... 36 :19 ~4 48 a2 28 34 27 29 2.3 19 22 32 20 2a 30 32 28 31 31 12 l -5 -5 -10 -9 -4 20 17 4 20.7 Hopev1Ue .. {Max.···· 67 60 68 69 57 52 59 47 36 41 45 45 39 41 49 55 50 51 50 65 53 11 13 21 27 16 25 31 34 3·3 43 6 Min .... 40 o2 39 4ll 39 30 38 28 31 25 22 33 32 21 24 28 34 27 27 40 7 2 -3 -1 7 -5 a 24 19 18 23 4 Humboldt. J Max ..... 53 60 66 65 52 40 59 58 38 38 46 46 40 34 48 52 48 49 44 66 50 14 8 19 23 10 23 30 31 28 41.2 I Min .... 45 26 30 47 36 28 35 30 28 18 16 25 32 20 24 28 32 27 20 34 8 1 -3 -a 8 - 11 1 28 19 4 21 1 l ndep'n'ce. { Max····· 66 58 63 66 5U 46 6! 41 86 41 44 45 38 36 -ill 50 49 46 44 6~ 44 27 11 20 26 16 21 28 31 26 41.1 Min .... 41 23 il8 48 36 28 27 28 ao 27 12 19 28 26 19 24 29 82 32 26 25 4 -3 -2 u -9 -8 18 17 4 20 9 [ndianola .. i Max.··· 57 6·i 68 68 67 54 69 62 37 46 48 46 40 3'$ 50 55 48 52 48 47 67 61 .. 2 2i 17 21 31 3.5 30 47 4 Min ..... 45 :13 46 42 44 114 39 27 31 26 23 25 32 2i 26 31 34 30 30 45 80 -3 -2 lfi -5 1 23 19 
16 I ... I Oit j Max.···· 61 61 68 70 65 49 69 60 39 38 43 47 40 37 50 53 47 48 46 64 55 32 14 24 33 11 29 32 34 28 45 1 owa. y.. Min .... 33 29 115 50 47 aa 31 31 33 28 13 18 29 28 22 27 33 30 83 ao. ao 8 1 2 17 -6 -5 23 2() 7 }3 7 I owa Falls. Max···· 64 58 63 6! 53 48 61 41 35 4? 41 43 37 3! 47 50 49 47 44 65 45 10 b 18 2o 7 23 31 28 25 89.6 Min ..... 85 25 30 46 39 27 3! 27 29 19 11 18 a2 20 24 29 31 27 30 32 11 2 -6 -6 -1 -11 -8 20 13 2 19 0 Keosauqua{ M1.1ox ... ·· 48 66 68 77 67 61 71 43 38 i'! 49 51 44 41 52 56 4~ 5~ 64 61 60 19 20 30 86 16 29 33 42 34 4; 5 ~Un ..... ·4l 34 41 51 47 86 36 3iJ 32 24 HI 2> 34 2> 24 29 32 31 33 38 17 10 4 6 15 -I 1 6 2! 15 2; 4 K kuk { Ma.x . · ·· · 65 67 '11 Bl 67 51 72 45 :J7 40 47 50 45 39 51 55 50 51 51 65 58 17 . 20 2'1 37 15 28 36 42 32 46 8 eo · · · · Mln ..... 47 ~8 44 56 49 37 40 39 36 30 25 ,9 35 30 80 34 31 8,5 a1 89 ~- 12 6 10 20 0 5 27 31 21 30 0 L 1 i Ma.x .... 60 59 60 67 57 62 68 40 36 40 44. 46 40 42 48 53 53 5215) 6fi 53 9 12 21 30 14 28 a4 35 33 44 0 a.mon . . . . Min ..... 4:3 29 38 47 41 32 36 29 31 26 19 . 22 34 23 23 25 3l 25 ~ •.,a 9 1 ·4 -1 15 -4 8 2d 19 20 23.! 

L I rax 58 59 60 66 62 49 63 63 39 46 50 47 41 3!1 52 54 FO 42 ¼:i 58 56 38 15 22 28 17 25 29 32 2! 4! 0 ans ng. . . . Min . .... 44 ~ 34 40 41 31 27 3) 31 30 14 20 3l 30 24. 34 31 38 36 32 38 12 -1 -4 10 5 -5 18 22 9 24 1 Larrabee.. Mfnx: .... 54 67 67 57 53 54 58 37 87 40 48 49 37 40 54 51 41 48 56 47 27 12 12 18 18 13 28 34 28 32 40.6 38 24 29 44 33 .25 36 21 22 12 20 25 31 25 24 26 28 2.'i 22 25 5 -5 -8 -3 ·4 -11 a 20 15 4 18A L Ma Max .... 53 65 64 62 56 53 58 49 35 36 43 46 40 40 58 50 43 40 46 52 34 10 18 20 16 17 27 82 84 33 4-0,7 e rs .... I Min ..... 38 28 36 46 28 23 39 24 25 12 19 28 26 20 28 29 3( I 3•i at 3:i 5 -5 -5 0 5. .7 -7 22 19 3 20.2 
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IOWA WEATHER AND CROP SERVICE. 18 

DATJ,Y MAXIMUM AND MINIMUM TEMPERATURE FOR NOVEMBER, 1898-CONTINUED. 

STATIONS, 
1 2 s 5 6 7 8 9 

lJATJIL 

I ~ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 80 ~ 
~ 

- - - - - --------- - ----- ---- -------- ---------------

i !I[ ax . . .. . 
Lenox...... Min ... .. 

l O 
hla.x ... . 

L nn rove; Min ... .. 

L 
J Max ... . 

ognn ...... 1 Min .. .. 

k t I Max .. 
Maquo e o.1 Min ..... 
Marsh'llt'n Max .. ·· Min ... . 
Mason Olty Max ... . 

:Min ... . 

M ti ll Max ... . 
on ce o. Min .... . 

M 
J Max ... . 

ooar ... "1 Min ... .. 

Mt A 
J Max ... . 

· yr .. · l Min ... . 
Mt Pleas'nt l Max .. ··· 

I .Min .. .. 

N t J Max .. .. 
ew on .... l Min .. . . . 

NewB'pton J Ma.x ... .. l Min .... . 
Northwoodl Max .... . Min .... . 

Odebolt Max ... .. 
' .... Min ... . 

0 d I hlax .... . 
g en ...... 1 Min .... . 

Oil 
J Max ... . 

n. · · · · · · · Min . ... . 

0 b 
Max .... . 

ma a..... .Min .... . 

0 01 Ma.x .... . 
see a.... Min .. . .. 

Oskaloosa .. j Max· .. · Min .... . 
Ottumwa. ... Max ... .. Min ... . 
Ovid J Max ... . 

· · · · · · · l M ln .. .. . 
P 11 J Max ... .. 

e a ... ·· .. 1 Min ... .. 

Pi j Max ... . 
oneer .... 1 M In ... . 

?lo e J Max ... . 
v r .... · 1 Min ... . 

Primghar .. J ?tla.x. · · · l Min .... 
Ridgeway.) ?tla.x .. · .. 

1 Min ... .. 
Rockwell a J :Max.···· l Min ... .. 
Ruthven ... J ~lax .... . 

J 
Min ... .. 

Sac Olty.. .. !llax · · · · · I Min .... . 
Sidney 

1 
Max .... . 

..... Min ... .. 

Sibley . . .... :r:::::. 
Blgourney .. J Max····· 1 Min ..... 
Sioux Otty.. ~f;" · · 
Spencer Max· · · · · · · · · Min ..... 
Spirit Lake Max.··· Mln .... . 
StormLake J ~lax ... ·· l ?t11n ... . 
St. Charles. Max .. · .. Min ... .. 
Stua t Max ... .. 

r · · .. · Min .... . 

1>7 
4,3 
69 
42 
58 
42 
63 
31 
59 
46 
51 
33 
58 
30 
64 
46 
65 
45 
64 
,6 
67 
-10 
54 
33 
49 
34 
~4 
44 
56 
33 
50 
27 
55 
43 
57 
45 
63 
4.0 
65 
26 
63 
·10 
47 
46 
62 
38 
65 
32 
55 
42 
5a 
,U 
b3 
35 
52 
42 
58 
27 
66 
49 
67 
20 
62 
40 
55 
48 
56 
M 
50 
28 
58 
43 
59 
49 
51 
ao 
54 
27 
58 

Tara ........ :r:::::. 
Toledo ..... Mf;:::: 
Thurman.. tlf;: .... 
Villisca.... tlf;:::: 
Wapello ... :lfn"::::. 
Washingt'n !llax .... . 

M.tn .... . 
Waterloo ... t{f;::::. 
Waverly... MM al x · · · · 

Ll .. •. 

W.Branch. Mf;::: .. 
Wilton Jc. Max .... · ?!Un ... .. 
Winterset. Max.···· 

Min ..... 
WhatOheer Max.···· 

Min .... 

43 
61 
40 
64 
26 
5tl 
28 
63 
40 
58 
36 
66 
43 
60 
42 
62 
32 
69 
49 
62 
28 

60 68 
2\1 as 
60 63 
30 3l 
66 62 
26 42 
57 64 
29 28 
62 66 
29 34 
58 62 
24 38 
61) 64 
27 34 
64 70 
ao 35 
61 70 
39 41 
62 67 
3l 38 
61 64 
31 36 
57 62 
31 50 
67 62 
25 26 
61 67 
27 31 
62 67 
28 35 
60 69 
28 30 
63 76 
34 42 
62 69 
33 38 
64 69 
28 36 
64 61 
31 32 
61; 71 
31 39 
53 63 
30 38 
60 65 
29 35 
63 65 
tO 28 
t;i ti2 
:Ji) 34 
t.O 65 
29 33 
62 66 
:10 32 
ll4 66 
36 30 
59 66 
32 31 
62 72 
34 39 
63 64 
20 24 
6i 70 
27 3-! 
65 67 
31 40 
6J 65 
2:1 ~ 
61 ll5 
:u 28 
60 68 
30 36 
64 69 
47 40 
5'1 65 
31 32 
51 56 
29 30 
66 ti3 
28 35 
62 74 
22 31 
61 68 
24 2\1 
71 65 
31 39 
68 68 
zg 88 
60 64 
27 34 
59 63 
26 35 
57 62 
'?:'I 28 
68 65 
28 40 
63 68 
31 89 
70 75 
35 41 

69 62 
49 41 
68 53 
50 39 
68 69 
46 40 
68 64 
50 41 
66 56 
45 40 
62 61 
49 34 
ft8 63 
50 39 
69 66 
40 48 
69 60 
49 42 
71 68 
62 46 
tl6 58 
53 41 
62 61 
t8 27 
Ii() 61 
30 32 
66 M 
46 36 
68 68 
51 39 
64 
35 47 
68 63 
53 43 
68 57 
51 I 43 
70 62 
61 46 
71 59 
49 44 
'i0 5:! 
50 44 
65 52 
65 44 
63 52 
45 35 
70 50 
35 34 
55 M 
J4 24 
63 68 
50 39 
65 ii 
49 35 
513 50 
49 33 
59 55 
41 33 
68 69 
44 42 
62 52 
:-14 34 
71 67 
4d 42 
60 67 
52 38 
110 61 
39 ll3 
66 61 
3:& 32 
64 f4 
48 43 
69 56 
46 34 
65 60 
50 a2 
58 80 
28 29 
67 54 
66 42 
68 tll 
48 40 
71 68 
36 32 
70 66 
62 45 
70 55 
50 82 
66 150 
60 87 
64 58 
52 40 
67 65 
60 42 
67 64 
51 44 
69 56 
51 43 
70 60 
61 44 

. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . .. • • I •• . . . . . . . . . . . . . . . . . . . . .. 

. . . . . . . . ........ . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
_ _ ·:_· .;_;"...:_' .:..:." _ _ ;_;_;_;_:_:..._:..:..1...; • • • ___:_._ 

53 67 
81 38 
46 66 
29 81 
68 69 
46 48 
49 67 
31 28 
52 67 
20 82 
46 68 
26 82 
48 66 
29 26 
60 71 
3~ 85 
65 70 
31 88 
52 iO 
34 35 
50 67 
30 M 
« 60 
28 29 
44 67 
26 28 
65 51 
28 87 
55 b5 
27 38 
52 46 
30 20 
118 60 
33 311 
52 71 
82 39 
53 69 
30 34 
71 71 
29 30 
56 71 
31 89 
48 69 
32 30 
42 57 
29 39 
60 60 
28 30 
58 58 
23 36 
-17 61 
27 a6 
60 59 
27 35 
5:! 58 
35 35 
48 5l! 
29 atJ 
56 tl4 
35 4.! 
52 6Sl 
24 36 
52 70 
29 30 
56 58 
31 41 
60 58 
25 3.5 
t2 56 
26 34 
51 52 
28 34 
56 70 
33 38 
60 62 
31 40 
48 60 
30 at 
50 55 
29 31 
67 64 
28 38 
55 58 
26 36 
67 68 
32 83 
51 70 
30 32 
50 65 
80 30 
47 66 
30 30 
49 50 
31 32 
47 67 
31 32 
58 68 
81 38 
5i 62 
32 33 
.. . . 
. . . . 
. . . . 
. . .. 
.. . . 
. . .. 
. . .. 
. . .. 
.. . . 
. . . . 
. . . . 
.. .. 

52 36 42 44 46 41 40 
27 82 22 23 21 82 21 
43 34 89 41 44 30 44 
29 30 28 14 21 29 29 
68 65 40 37 85 4.0 45 
46 42 27 29 20 18 24 
56 42 40 40 41 46 47 
31 82 27 7 14 
50 36 43 47 45 

3l 28 
39 38 

29 31 27 15 21 32 21 
lj6 as 40 47 45 
2Jl 25 22 15 19 

44 88 
32 23 

56 45 42 44 4(\ 40 38 
80 30 26 11 17 28 18 
42 37 42 45 50 37 40 
32 33 32 16 21 35 28 
52 39 42 46 49 49 42 
27 30 24 23 22 33 22 
62 42 42 45 47 44 42 
33 32 31 20 27 32 28 
47 36 40 45 45 39 35 
28 30 28 18 21 3.3 21 
60 35 42 45 45 43 41 
so 29 26 17 20 31 20 
89 a7 40 46 46 
28 22 21 14 19 

40 33 
31 22 

50 35 40 45 45 38 38 
24 25 15 18 22 32 20 
50 38 43 47 44 40 38 
27 80 24 20 22 
66 44 35 4-0 41 

31 19 
44 39 

30 SL 28 10 13 
53 35 43 45 42 

18 31 
42 45 

28 30 22 27 36 31 ~9 
40 35 41 4 7 4 'i 45 41 
28 32 25 19 22 
46 35 39 46 48 
27 31 .21 12 20 

32 a4 
42 I as 
31 22 

72 68 311 47 48 46 37 
33 29 ~6 18 19 23 ()') 

w~ 

46 36 45 47 48 39 41 
29 I 31 28 21 24 33 2:3 
38 I 31 36 37 41 
28 :Jl 2tl 18 33 

35 3-! 
33 :u 

31 .. . . 44 
26 .. 25 

38 M 
28 .22 

30 30 32 48 49 
!!5 24 20 15 :16 

35 32 
30 ::!O 

45 35 25 ' 48 48 35 30 
24 24 12 1a 24 
46 40 48 50 • 45 

au 15 
68 40 

30 26 27 18 20 3a 29 
d7 37 
32 l\l 

3S 35 .JO 45 43 
25 28 18 20 21 

45 :JS 
30 19 

28 I a4 as 44 44 
20 :.!4 12 23 ')~ .,, 

33 37 
31 19 

35 33 I 36 43 45 
24 2ti I 32 i13 36 

43 44 
29 30 

36 36 40 46 45 
30 ao ,,_ 

23 ~6 ... > 
88 36 
27 18 

44 35 -41 45 47 
21 21 9 11 27 
64 47 39 47 49 42 41 

29 !!O 
40 41 

26 29 25 12 15 
34. 34 40 4tl 45 
25 25 17 27 26 28 'l.7 

36 ::14 
27 JS 

46 36 .. 45 47 
20 11 16 27 

42 32 
25 19 

46 86 42 46 46 
28 23 12 li4 31 

as a7 
31 12 
40 44 
32 24 

I 47 38 
32 21 
40 a9 
21 20 
40 311 

48 a~ 38 44 I 42 z-i 25 15 23 26 
47 36 46 49 47 
28 31 26 ::a 23 
34 37 40 45 45 
30 26 28 24 22 
51 45 41 43 44 
28 29 27 25 24 
58 35 -48 42 45 
29 ::13 27 14 20 3a 2a 

45 44 
28 25 

54 a8 a9 4a 46 
30 80 23 16 30 

51 i4 
25 20 
62 50 
32 26 

40 40 43 45 49 
26 2.5 19 11 17 
65 43 I 46 49 51 
33 33 ao 16 23 
45 ao 39 47 -48 43 34 
28 10 22 14 21 ao 22 
55 36 « 47 46 39 39 
30 29 24 14 20 81 26 
48 36 ,a 45 44 39 as 
81 82 28 16 23 33 26 
55 48 44 36 42 40 38 
26 22 24 6 14 26 2! 
47 42 38 89 44 40 38 
29 34 29 8 17 28 31 
39 37 44 4; 49 40 42 
29 38 25 25 23 38 23 
57 54 50 55 58 45 48 
82 29 25 15 28 28 23 
. . . . . . .. . . .. . . 
. . . . . . . . . . 
.. . . . . . . . . ' 
. . . . .. . . .. . ' .. .. .. .. . . ., 

.. .. . . . . . . . . ., 

. . .. .. . . .. 

. . . . .. . . . . 

. . . . . . . . .. .. .. 

. . .. .. . . . . .. . . 

. . . . . . . . . . 

.. .. . . .. .. 

49 64 40 52 50 65 58 10 11 21 21 16 24 82 3i 33 48 9 
2, 28 83 26 24 38 7 -2 -5 -3 15 -8 3 21 15 17 22 8 
46 46 47 4i 42 60 52 12 13 22 32 8 25 32 aa :u 41 3 
24 2i 28 34 35 30 20 8 0 1 10 -6 -4 22 2l 6 22.8 
4.0 43 48 50 54 64 20 10 16 25 22 30 26 30 38 30 44 0 
2R 24 28 30 20 40 5 -2 -9 -4 9 -4 15 25 22 18 25.a 
43 45 45 47 45 63 58 41 44 50 31 26 28 33 34 38 47.2 
21 26 ao 36 33 30 37 10 5 ~ 16 -5 4 26 25 20 24 2 
!i2 65 60 ·18 .. 66 49 18 11 10 28 11 25 30 35 20 43.2 
25 30 27 33 . 32 16 5 -5 -8 7 -8 -7 20 17 6 21 5 
47 49 48 48 41 6'J 28 25 " 11 24 11 29 ao 28 32 40. l I 

21 2Q 27 ao 30 32 24 0 -9 -11 1a ti 14 15 13 -2 21 2 
48 50 47 44 42 6.'> 53 34 25 23 29 25 24 30 35 20 • l -1 
20 2i 28 36 31 26 84 7 -1 0 14 -6 -7 21 24 6 21 'i 
49 54 47 45 41 40 40 41 28 30 84 19 20 38 44 36 44 6 
19 25 32 30 30 28 26 16 16 6 19 0 -2 10 33 14 25.fi 
49 66 61 52 52 67 61 15 14 28 20 15 26 31 37 34 46 o 
22 2ll 34 24 20 38 8 0 -4 -2 15 -5 4 21 17 19 2,J.6 
5l 51 47 62 49 66 63 42 a2 at 41 41 32 23 38 40 48. \I 
:24 29 27 28 31 85 31 12 4 4 18 -1 2 3 18 28 25.0 
48 54 48 48 47 65 54 13 10 18 28 15 25 31 35 28 42 5 
24 28 35 27 .33 35 9 5 -5 - 1 5 -8 -3 21 18 8 22.5 
48 51 49 48 47 60 !iB 7 6 18 :u 17 20 27 83 21 41 0 
20 26 31 M 28 28 24 4 -2 -4 1 -10 -7 14 15 0 20 7 
48 49 fi'} 46 41 61 42 15 7 16 :?3 10 20 ac, 81 24 89.5 
19 2.> 28 30 29 29 14 1 -1 -'1 0 10 -5 15 10 6 18.0 
50 61 415 51 48 60 40 11 13 19 22 12 2.5 32 33 84 41 6 
26 29 2d 27 21 aa 0 -4 6 -2 9 -7 5 20 22 9 20 .7 
1\2 55 45 54 50 68 65 15 14 15 26 1:i 22 80 37 33 43.8 
2i 20 32 24 25 36 ll 1 -6 -2 10 -13 -3 20 11 a 20 8 
35 47 50 48 4, 4l 59 54. 9 18 2:? 81 10 27 32 33 41. i 
2:3 24 28 3'3 35 28 38 9 0 1 4 -5 -7 -3 25 5 20 7 
f6 57 4!l 57 52 68 22 15 15 23 26 17 25 32 40 87 44 .6 
29 33 29 28 31 22 6 - 1 1 3 9 1 13 21 26 2i 25 9 
51 57 50 53 52 66 33 12 14 2~ 27 13 25 29 85 32 48 4 
26 30 32 28 26 32 8 3 -3 -2 Ii -5 0 22 20 18 23.9 
50 54 51 53 50 68 50 12 15 25 35 11 31 3.5 89 32 ~2 
23 27 31 26 ai :i4 12 6 -2 1 8 · 6 0 2, 17 10 22 4 
53 67 54 f3 5i 67 57 19 18 24 31 21 28 3i 43 34 48 0 
22 24 30 28 33 36 15 6 0 -1 15 -4 -2 :; 5 10 21.1 
51 36 56 54 5.S 66 34 15 21 26 30 20 28 3L 40 llll 46 9 
25 31 33 28 26 36 8 2 -5 -1 8 -5 ., 2ii 19 17 23 i w 

42 45 43 48 42 65 17 12 8 9 18 6 25 29 32 23 37 1 
24 24 a2 27 34 34. Jj" 6 -1 1 11 -13 0 21 20 11 23 7 
49 52 45 48 46 65 15 12 14 18 22 . . 25 32 33 29 40.1 
24 211 :.12 28 30 30 5 2 -2 1 5 -9 23 10 7 218 
40 48 40 i6 45 65 38 10 15 16 20 10 2tl 3.5 25 I 35 38 4 
20 30 30 38 30 3; 10 -2 -4 6 15 -8 0 20 22 20 20.9 
34 47 b5 42 4:i 50 ao 5 6 4 12 20 28 23 a1 I 32 37.5 
30 28 :JO 24 2.'i 26 10 -5 -8 4 8 -12 5 20 0 -1 18.4 
fO 51 4i -13 i)9 58 60 24 17 2.3 o- 17 25 29 a2 I 21 43.1 .,.., 
21 29 32 ::Ill 3i 28 24 4 -7 -5 6 -9 .5 18 2-Z 3 22 3 
49 53 46 49 46 (15 :W 15 11 19 25 11 26 3-.? 32 30 40 1 
25 ~7 31 3-i 24 30 0 -2 -5 i 5 -10 1 :?1 12 6 20.0 
50 i8 1 50 46 47 60 55 12 17 la 20 10 23 26 30 30 40.5 
22 ~8 27 28 28 17 4 3 ·6 -4 -3 - 10 2 19 11 1 19.2 
51 5'1 40 4\l 47 64 41 Ji 12 14 14 12 24 i1 31 30 811. 7 
27 30 29 26 19 35 6 -2 -3 -4 0 7 2 20 16 9 21.l 
53 56 f>O 65 53 68 4 12 12 24 25 16 26 33 89 46 43 .3 
29 30 36 28 32 40 4 -1 0 -1 15 0 6 23 25 2t 25 6 
f>3 51 41 ~6 .. 62 ::11 13 13 14 17 16 25 28 25 zg 39 6 
25 24 26 27 .. 30 4 -4 -9 -3 4 -12 6 20 10 -1 16.3 
61 55 53 53 51 tl6 5ll 16 15 27 3ii 16 29 35 39 31 47.1 
20 23 30 29 29 31 21 ~ -3 -3 JO 9 -8 20 16 12 20 9 ;) 

56 63 41 62 49 51 13 11 12 22 17 15 26 i:13 38 3d t0.9 
Ztl 29 ao 29 ~ 23 4 -3 -4 7 9 -3 13 22 24 11 23.3 
61 4g 46 46 45 59 a2 12 8 13 19 12 24 29 26 30 39.6 
23 26 27 27 26 ;:io 0 -3 -7 -5 3 -11 5 8 6 0 16 6 
40 50 52 47 56 64 34 24 11 13 18 19 '?:'I 2i 26 23 39.9 
25 25 26 28 34 a2 2 -17 -8 -6 -2 -10 20 11 11 8 18.0 
50 50 44 48 45 I 60 ::S7 12 9 12 22 12 24 25 29 29 39.4 
27 31 32 28 25 34 5 -3 0 7 9 4 20 12 8 2'l.2 
52 68 411 54 64 '10 53 15 20 24 29 21 112 33 39 39 t6.4 
27 30 aa 29 28 36 7 3 -2 -3 7 -5 0 2L 20 18 24.1 
34 53 45 39 43 t.2 20 10 0 10 25 10 10 ao 30 83 38 .8 
28 25 25 23 22 26 10 0 -4 -4 4 -5 2 20 20 -i9 21 0 
4a 45 48 47 45 48 10 11 18 20 19 25 35 32 ao 31 39.1 
25 27 2'2 21 20 21 ll 0 10 14 6 15 20 18 15 17 2l 2 
4'1 52 48 50 46 66 45 10 10 15 32 10 26 38 34 25 41.8 
22 27 28 26 34 a2 23 5 -4 -2 11 -8 -7 20 16 8 22 .a 
66 66 49 57 53 'i'l 40 24 13 26 28 15 Zl 33 39 37 4.CS .O 
25 32 35 28 27 40 a 1 1 11 6 11 ·10 10 23 11 16 22.5 
51 5.5 52 64 64 68 20 18 10 24 30 15 30 35 ao 35 44.4 
20 25 30 21 ~a 35 20 -4 -10 -6 10 -11 5 11 15 15 18.4 
66 60 « 51 51 61 60 45 3.5 37 36 44 34 40 51 31 51 .2 
24 28 31 29 34 33 29 1;j 5 6 18 -2 -1 26 25 11 25.3 
40 47 45 51 48 64 ri4 60 18 24 3a 14 2.5 83 88 30 43 .7 
22 25 32 28 32 32 1-l 7 0 0 5 -7 -6 22 22 8 21.8 
51 43 51 48 45 65 53 21 10 21 21 9 20 30 32 29 42 3 
21 27 30 31 31 29 21 6 4 -2 7 -7 -6 20 18 5 21 .6 
49 51 00 47 42 64 65 23 9 20 29 7 23 31 a2 26 41.7 
23 ao 35 at> 33 31 23 5 -4 2 4 ·8 -5 21 15 4 22.8 
42 48 46 47 46 68 60 a2 20 28 31 21 33 8'2 34 31 44.4 
l?'., 2'Z ~ 33 30 28 30 10 2 4 -4 .4 24 21 24 14 22.6 
46 48 45 48 42 54 54 34 15 28 38 25 28 34 33 24 43 6 
~ 26 32 34 a2 il7 34 10 2 a 13 -5 -1 2".l 14 5 23.8 
42 66 47 57 60 6!l av 9 15 24 29 18 27 83 36 Sa 43.8 

32 34 27 25 37 29 3 -3 ~ 18 0 1 21 20 18 25 .6 
60 60 65 58 b7 6ll 66 35 28 a2 38 23 :m 83 45 42 51 6 
21 22 32 28 3:? 82 22 7 -1 2 14 -6 -4 22 13 10 22 8 

. . . . . . . . . . . . .. . . . . . . .. . . .. . . .. 

.. .. .. . . .. . . . . . . .. .. . . . . 
.. . . . . . . .. . . .. . . . . .. . . . . . . ... . 
.. . . . . . . . . . . . . . . . ... 
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8T.lTIONB, 

MONTHLY REVIEW OF THE 

METEOROLOGICAL DATA FOR NOVEMBER, 1898. 

NORTHERN SEOTION. 

TEIKPBRATURJC 011' THB AIR (lN DBORBXB 
l'AHRBNHEIIT). 

PREOIPITATION, IN ~] 
INOHltB. 41 qi --,--,,-1a" I Cl.,s• 

~
t = .,~ 

. ~<P b ~ '5 o § , a ..::lb.Ii ~ S!" ............ -sga 
..... ::, 4l ~g g d..,... _;g,; 
!! a ~ @ ~ o fJ o--. ~o 
;a A~ :.I C!I E-l=i 

EXTREllraS. 

----c--------------1~:-::1--11--1-;:~ ---:::-1--::-- --,-- -- ---::--1-:--:--1-:-:- ----,-,-,-Algona.*................ . . .. . . . . ...... .... 29 .0 . .... 62 20 - 17 26 79 1.23 .45 9 5 8 0 NW IO 
Alta.............. . .. . . . ... , . . .. ...... . ... .. 29 .8 88.5 20.i 66 3 · 8 26 74 1.37 .60 10.8 6.0 SE, NW 13 -
ii~::::~;:;;:_:: . . '. ::::::.: :: :: l!l ii:f :gi r. ~.: :;i :i ii ::! :~ :!! 
Olea.rLake ........ . .......... . .•..•• . ... .. .. . 292 38 .8 •96 6:J 2U -9 26 72 130 .60 JZ.O 
Oresco . . .............. . ... .. .. ... . . ... . 28 .7 37.6 19 .8 62 4 -10 20 72 1.90 1 49 j .9 
Decorah ................................. . ..... 29 8 40 O 19 5 62 4, 7 - 9 24., 27 71 2.05 I.SO 7.0 
Dows .. . .... . .............. . ... ... .. . . .. . .. 28 7 .39.8 18 .1 66 20 -11 26 77 1.59 .75 10 .0 
E11.gle Grove'!" . ..... . .. .. . . .. .. . . . . .. ... . . . . . 'l!l 2 
EIKader...... ..... . . ..... . . .. . . . . . .. .. . .. .. . fB.2 43.8 20 6 67 4 - 7 27 7<l 1.8' 1.33 (.O 
Estbervllle ia ... ....... , ........ . ... . .... . 29 .0 41.0 17.l 6i 3 -12 28 76 .90 .30 9.0 
ForestO!ty ... . . . . ........ .. . . ... . ........ . 29.2 38.11 20.1 67 4- -IO 26 7·7 1.2d .50 14- .0 
Fredericksburg ...... . .. . . . .. .. .. .. .. . . .. .. . .. .. .. . . . ... . . . ... .... 1.116 I 12 
Grand Meadow• ......................... ...... 80.4- .... . 62 4 - 6 26 68 2.36 126 (.O 
Greene................ ...... .. . .... . .. ... 31.4 42.2 20 .7 64 3, 20 -10 26 74 1 99 .o.:s 8.0 
Hampton ............. . ........................ 80.1 39.5 20.7 65 20 - 9 26 7( 2 52 1.76 14 0 
Hawkeye..... . .................... . ...... . ..... . . . . . . . . . . . . . .. . . . . . . . 2 50 I 12 '3 5 
Bumb<Jldt.. .... ..... .. ... . ....... .... . .. . . . 31.2 41.2 21.I 66 3, 20 - II 26 77 .93 .4~ 6 .6 
Lansing .. .. ........................ .. ... . .... . 34.0 44.0 U.1 66 4 - 5 26, 27 71 1 93 1.07 5 0 
Larchwood :t:. ...... ... .. ..... .. .. . ......... . •· . .. . . ... .. . ... . .49 .30 4 0 
Larrabee ............. . ....................... . Z9.5 40.6 18 4 67 2, 3 -11 26 78 1 .05 .56 9.2 
Le Mars . . ............... .. ... .. ............ 3'1.4 40 .7 20.2 65 2 - 7 26, 27 72 .80 .60 8.0 
Mason Olty ..................... .. . , . .. .. . . 30 .6 40 1 21 2 63 20 -11 2! 74 
New Ba.mpton ....... . ...... , .. .... . ......... . 30 8 41 0 20.7 62 3, 4 -10 26 72 2.08 1.00 9 5 
Northwood .......... . ....... . .. . ... . ...... __ 28.8 89 5 18.0 62 a •10 26 72 1.30 .60 13.0 
Osage'!" .. ............ .. . ... ..................... 26 .5 ... . .. . . . . ...... . ... ... . ... . 2.4T 1.01 13 o 
Ploneerd......... . .. . . ........ .. . ... . .. . . at O 40.I 21.8 65 3 - 9 26 74 1.60 I 10 16 O 

. . . . ....... 

. . . . . . 

. . 
2 0 
8.0 

110 

a.o 
6,0 

12 0 

a 5 
, .o 
, .o 
6.0 

12 .0 

., 
8 

. . . . . . . . . . .. 
N 
N 

NW 
"NW ... 

w 
NW 

15 ...... 
12 

9 
8 

ll 
. .. . .. . .. . . . 

SE 16 
" ' NW 

SW 
........ 

10 
8 
7 

20 

11 
9 

a 
II 

6 

6 

7 

7 
12 
1' 

. .. ' 

6 
6 

21 
16 • 

9 
8 

. . . . . • . . . . . 
7 

11 

9 

9 

1, 
10 
7 

6 
1, 
I 
5 
6 . ....... 

NW 
N\V 
9 

"10 "i3'. "1 
i2 3 5 
8 6 16 

7 
9 • 7 • • 7 
8 
7 

6 

' • 5 
7 
6 • 7 
7 

' ' ' ' 8 

' 6 Plover ........ .,.... •.•.• . ..• .. . .... ... ... . ~0.6 118.4 20 9 70 4 - 8 26 7d .90 .30 7 6 
Primghar ................ , ........ . ........ . 28 0 37 5 18.4 62 3 -I ·? i:!6 74 I oo .30 7.0 
Rld,,: .. wa.y ...... :... ... . .. . . ... . . . . .. .. . . .. . . . 32 7 4-3.1 22 3 65 3 - 0 26 74 ::3 .a2 I 00 6 Ii 
Ruthven .............. , .............. ... ...... 211 8 10.5 19.2 66 3 - 10 26 76 .95 .ao 9.5 

.. 
5 0 

S, NW 
SW 

9 

18 1 11 
13 3 H ' JO 

Sibley a ............... . .. , ........... .. .... 23 0 39.6 16 3 61 8 -12 26 7fl 56 .12 4 4 
Speocera ... . ....... . .............. . ... . .... . 28.I ao 6 16 6 65 3 -11 26 76 1 :u .36 
Splrlt Lake i ............... .. ...... . ......... 29 .0 311.9 18.0 65 3 -17 22 82 .86 .38 6.8 
Storm Lake ...... . ......... . ....... . .... . ..... 30 .8 89 .4. 22.2 64 .4 - 9 26 7-l .99 35 5.5 
W"'verly .............................. . .... a& 2 41.7 22.8 64 4, 20 - 8 26 72 2.17 1.21 8.0 
West Bend*, .............................. . .... . ::!8.4 .... .... 64 a -IO 26 74 1 55 .70 13 .0 
Washta... . . . ....... . ....... . .... . ...... .. .. .. . . .. .. . .... . .. .. . ... .. .... .... . .. .. ... ... . 1.05 .60 7.0 

·-·1 -::--:-1 ·::-:- -,;;-;~1--1-;;-~ I ---1 ~=- I Average ................. . .. .. .... . . . ... 29.8 40.2 00 O 61.5 .. .. -0.2 .... . ... 73 a 1 58 . ... 8.9 ----

OKNTRAL SEOTION. 

A.mana ..... . .............. , ......... .... ..... . 
' ' 0 

42.5 "·' 60 • - 6 26 74 l.08 .,, 4 9 Audubon ............ . .................... . . ... so ., 41 7 19 6 67 4 - 7 25 74 I 01 . 70 9 0 Belle Plalnei ........... ....................... . 32 4 43 .2 21 .6 ,, 8 -10 26 78 2. 15 .90 12,5 
Oarroll ································· ·· .... 30.6 41 .6 19.5 69 ' - 12 23 81 I 21 .85 11.8 
Oedar Falls .. ···························· .... 31.4 41.6 21 I 65 ,, 5 - 6 >6 73 1.90 I 50 

' 0 
Oedu.r Rapids ................. , . . . .. . ... , · .. . 3:J.5 43 .2 23 8 70 • - 5 26, 27 75 76 .52 '6 
Oltnton ....................... . ......... ... .... . "·' 43 . I 23.6 ,, 4 - a 26 71 I 42 .57 8.5 Davenport ................ . ........... ., .... . 34.6 -IS. 0 26 ' 6R • - I 26 69 1.37 .47 ti.5 Delaware 1-................ . ... . ....... ......... 29.4 65 • - 8 26 73 I 71 I 07 5.3 
Denison .. ····· ·················· ···· ·•· ". so ' 40 9 20 .2 67 , .. - 6 23 75 .86 ·"' 6 0 Des :rtlotnes ..... . ........................ , ..... 34 .1 4':I 6 2, 6 69 20 - 2 26 71 1.87 I 27 12.3 Dubuque ............................... .. .... aa 8 42./i 25 I 67 • - 2 26 ,o l. 15 ,56 2 9 Eldorai ........................ . ..• ,. ........... 31 0 '4.5 17 .4 " 18, 20 - 12 26 1, 2.10 .80 20,0 
Ga.IVEL ······· · ·· ··························· 81 2 '1 4 20 9 67 3 - 6 26 73 I. 73 1.45 .. ' Grtnnell. ................................. .. .... . 32 9 4L6 24 2 65 4, 7 - 5 26 70 1. 79 1.23 ..... Grundy Oenter ........................... . . ... 30.6 ,1 7 19 • 66 20 -10 26 76 I 07 .52 5 5 Guthrie Oenter ........................ . ... 3':l .O 47 .8 18 .0 70 16 - 8 21 78 I 10 . 70 11.0 Independence ........................ . ....... . 31.0 41. l 20.9 66 • - 9 26 75 1 5J .80 72 Iowa Ott{· ·· ··· · ····· · ···•· · ·• ... , ........ .. ... . ,. 4 <5 I 23 . 7 ',O ' - 6 26 75 I 10 . 1, 7 5 Iowa Fa.I s .. . ................................... 29 .3 39 6 10 0 65 20 - II 26 76 2 22 .91 19.5 
Lo Oialre. ·· ·········•·••·· · ······ ··· ·•······ . . ' . . . . . .. .... . . .... . 1.19 .43 Llnn Grove ............•..• . ........... .. . .. 32.0 H .3 22. 8 66 ' - 6 26 74 1.48 .69 7 0 Logan. . ... . ... , . . . . . . . . . . . . . . . . . . . . . . . .. . . a,,1 4[ ' 25 .J 69 5, 7 -. 23 78 .90 .60 • 0 Maquoketa, . ..................... . ............ <15. 7 47 2 24 .2 68 • - 5 26 73 .91 .35 10 8 Ma.rshall tow oa. . . . . . . . .. . . . . . . . . . . . . . . •. . . . 32.4 43.2 21 .5 67 7 - 8 26 75 I 84 ... 2.0 
Monticello .. ..... ················•······ . ... 83.0 41.4 lil. 7 58 • - 7 27 75 1.42 .,o 1.2 
Mt. Vernon"········· .......................... 32,7 ... . 69 • - 8 ., 76 I ,, . 95 
Newton, .... ··································· 32 5 42.5 

6 0 
5.0 

6 0 
'5 6,0 

s 
NIV 
SW 

.... .. 
7 

' 1, 

. . . . . . 
12 11 
9 13 

N \V . . . . . . • . . ... 
NW 21 

13 5 

W 1, 
S 12 

7 
9 

S 11 
11.0 S 16 

2 
7 

10 
11 
10 ' ' • -:-::-1--=:-·1---,-1- --

6.l NW 12 9 9 

I 0 NW 17 6 5 ,o SW ' 12 JO ,.o IV " 7 10 7.0 . ... . ..... 14 5 11 NW 1, 6 10 2 0 s 14 4 12 .... w rn 8 • ,7 SW 11 8 II , .o 8, NW 9 11 10 
' 0 s 18 6 6 2.0 NW 16 ' 6 I.a SE 11 9 10 N\V 0 25 5 ..... . NW 10 11 9 . . ' NW 16 7 7 ... . NIV 10 9 11 6.0 SW 18 6 6 SW 13 I ' 6 2.0 s • NW 14 10 6 ..... NW 14 7 0 . ... .. .. .. . .. . .... .... . .. " ...... NW 7 13 10 5.0 s 16 • 10 1.0 SW 13 4 13 . . . .. NW . ' ..... . . ... . ... NW 17 5 8 

' ' ' 1 . 
6 

• 7 
10 
8 

' 
' 

' ' ' 7 

' 6 
8 

12 
7 
5 

10 
9 
6 

' 5 
7 

' 6 
4 
8 

' 8 

' 7 

' 6 
Odebolt ........... 111.2 41.6 

22 5 67 1 - 8 20 75 2 19 .95 
..... .. . ' ...... ' . ... . . . 10 .0 NW 12 12 6 5 

. . . . . . . . . ................... 20 .7 67 a - 7 20 74 2 16 90 19.5 rn.o . ' . " l 8 6 
Oriden .......................................... 32 .S 43 .8 20 8 68 ,, 20 -13 26 81 1.27 ,55 ll.4 8 0 NW 22 0 8 6 
0 In ... . .............................. ... ..... 31.0 41 .4 20 7 

' - 7 ., ... . I " .46 6.5 2 0 • ta 8 9 • Rockwell Olty ....... . ............... ... ...... 30.0 40.1 20 0 66 ' -10 26 76 l.f5 .63 6.0 . .. . " . . 17 • 9 ' 
Sioux Olty ....................... , .. . ......... . St.2 ,o 9 2J 3 61 ' -. 23 71 ·" .22 8 0 .. NW 14 8 10 5 
Sac Olty ....................................... 30.4 30 7 21.I 60 ' - 7 26 73 1.03 ·" ... 6.0 N\V ll 10 9 7 
Tara . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . ....... 26 .6 39 I 21.2 ., 

7 0 22 60 2.00 I 50 . . . " S\V .. . .. 2 
Toledo .. . .... . .......................... ........ 3~ 0 ,, 8 22.3 61 • - 8 2, 75 I '' .93 9.8 . ... N\V 16 0 14 6 
Vinton• ..... ......................... ......... 81.8 65 ' - 6 26 71 1.6' 69 

9 ' .... NW . . ' ..... 6 
Waterloo . . ............................ 

• ·• •••• Ja, 31 9 42 .3 Bl.5 66 • - 7 2, 73 I 97 .96 9 0 NW 1, 6 10 7 
Wet>t Branch . . .. . .. .. ............... ....... " 5 4i .{ 22 6 67 • - 4 25, 26 " 1.17 .56 4./i .5 NIV 16 6 8 ' 
Whitten* ...... . ......... , ............. .. ..... 29.6 62 a, 1 - 1 26 69 2.42 '' 15.0 . .... NW 17 6 7 6 
Wtlton Junction ................ ..... ... . ... 33 .6 43.5 28.6 ti7 4, 7 -. 26 72 1. 76 .68 8 • 2.0 N\V 15 • 10 ' 

- -- -- - - - - - - -- - - -A vPrR,ltfl .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . 32 0 42.5 22., 66 8 .. .... -6 7 . . .. . 73. 5 1.47 .. .... .. 8 ' a 7 NW 1, 7 9 6 
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METEOROLOGICAL DATA FOR NOVEMBER, 1898-CONTINUED. 

SOUTHERN SEOTION. 

TEMPERATURE OF THE AIR (IN DEGREES PREOIPITATION, IN ~~ 
F.A.HHENHEIT). INOHES. a> a> , _____________________ , ________ s~ 

I d <I! • 

STATIONS, 

Afton ........... . ................. . . •· .... ..... • 
Alblac ....... . ...................... . ... ..... . 
Atlantic ........ ..................... .. ....... . 
Bedford .... ................................. . . 
Belknap .................... .. ........... .. .... . 
Bonaparte . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
Burlington d ................................ . 
Oh1ttTlt<>n.......... . . . . . . . . . . . . . . . . . . . ........ . 
Olarinda ......................... . ......... . 
College Springs.... . ..................... . 
Oornlng. .. .......................... . 
Uouncil Bluff's . . ............................. . 
Eldon. . . . . . . . . . . . . . . . . . . . . . . . . ......... . .. . 
lf'alrfleld+ .... ... .............................. . 
Ft. Madison• .............................. .. 
GI ea wood . ..................................... . 
Greenfield ......... .. ............. . ....... .. .. . 
Hedrick• ...................... . ............ . 
Hopeville. . .. .. .. .. . . .. . . .. .. .. . ..... .. . . 
J ndlanola a. . . .......... ... .... , . . . . .... ..... . 
Keokuk. . . . . . . . . . . . . . . . . . . . . . ............. . 
Keosauqua.. . . . . . . . . . . . .. . . . . . . . . . .......... . 
Lamoni. . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
LPnox . . . . . . . . . . . . ..................... .. . 
l\looar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Mt.Ayr ....................... · ............. .. 
Mt. Pleasant ................................ .. 
0 mah a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Osceol11, . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . · • • • · 
0 vtd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . .... . 
os .... aloosa.. I •••••••••••••• • • • ••••••• ' ••••••••••• 

Ottumwa. ...... ............. ...... .......... . 
Pella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bldney .............................. . ......... . 
Sigourney ... .............. .. . . ... . ... . ...... . 
St. Uha.rles .............................. .. 
Stuart .... . ........ . .............. ....... .. 
Thurman .............................. • .... • 
Villisca.; ................................ . ... .. 
WapAllo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
What Oheer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
WJ1.~bington .................................. . 

EXTREMlllS. 

t>,. 
-a> 
.Cl t,j) 
~d 
de,! 
Os... 
:a ----1----1------- ---

33 3 ' 44.8 2l.8 
37 2 47 9 26.5 
31 0 42.6 19.5 
34.8 47.6 21.9 
35.4 45 7 25.1 
35.5 45.6 25.4 
35.8 44 .9 2B.7 
34.8 i5 7 21.0 
36.4 47 a 25 4 
35 6 47.5 23 5 
36 2 46.3 26 .2 
3t 0 45.8 22.1 
32.2 41 6 22. 7 
35.4 46.9 24.0 
89 3 . .... 
35 2 47 0 23 4 
32.8 44.8 20 7 
33 4 
33 6 43.6 23 4 
36.9 47.4 26.4 
38.4 46.8 30.1 
36.4 47.6 25 4 
33 7 44.0 23.4 
33.4 43.9 2'Z 8 
35.0 44.6 25 5 
34.8 46.0 23 6 
31.4 4~.9 25.9 
85.2 44 6 25.9 
3:3 6 43.4 23 9 
34 8 4~ 9 23 7 
33 8 4) 2 22 4 
35.0 48.9 21.1 
30.4 87 1 23. 7 
34.4 43 3 2'1 II 
34.0 47 1 20 9 
85 2 46 4 24 1 
29 6 3~ a 21 o 
31.2 46 0 2t 6 
314 444 18 .4 
38 2 51 2 25 3 
37 2 51.6 2.2 8 
32.8 43 7 21 8 
34.7 43.8 25.6 

69 3, 4 
69 4 
68 3, 20 
75 18 
71 8 
'i0 3, t, 7 
70 4 
69 8 
72 3,4,7,20 
70 3, 4 
78 3 
74 3 
70 3 
71 4 
68 4 
75 3 
70 4 
7'1. 7 
69 4 
69 7 
73 7 
77 4 
69 3 
69 4 
71 7 
70 3, 7 
71 ·4 
1a a 
71 7 
71 3, 7 
70 4 
72 8 
69 7 
72 ii 
71 4 
70 7 
65 a, 4 
74 3 
71 4 
70 4 
75 a 
70 4, 7 
69 4 

- 5 
- 8 
- 9 
- 9 
- 1 
- 2 
- 2 
- 4 
- 7 
- 7 
- 8 
- 4 
- 6 
- 4 

3 
- 8 
- 9 
- 6 
- 5 
- 5 

0 
- 1 
- 4 
- 8 
- 2 
- 5 
-.1 
- 1 
- 5 
- 6 
- 5 
- 4 
-13 
- 1 
- 9 
- 5 
- 5 
- 11 
-ll 
- 2 
- 6 
- 7 
- 3 

27 
23 
26 
26 
26 
26 
26 
26 
23 
22 
23 
26 
2t> 
27 
26 
23 
26 
26 
26 
26 
26 
26 

23, 26 
26 
27 
26 
26 
22 
2d 

23, 26 
26 
26 
26 

~. 24 
26 
26 
26 
23 
2~ 
26 
23 
26 
23 

74 
72 
77 
84 
72 
72 
72 

2.24 
1.90 
l 05 
1.19 
1 80 
l 21 

73 1.67 
79 1 47 
77 .66 
81 1.15 
78 .97 
76 87 
75 1 66 
65 1 95 
88 .78 
79 1.35 
78 .83 
74 1 25 
74 3.61 
72 2 52 
78 1.41 
73 1.54 
77 1.36 
78 .84 
75 2 15 
72 1 50 
77 l 20 
76 1 50 
76 1. 77 
75 1.50 
'76 1 3 J 
82 1 08 
78 1.59 
80 1 53 
75 1.39 
70 .... 
85 1.14 
82 1.65 
72 1 20 
81 .33 
77 1.05 
72 3.28 

1.08 
1.20 

.80 
1.00 

.60 

.51 

1.15 
1.10 

.50 

.80 

.40 

.50 

.68 

.70 

.68 
60 

.3T 
1 05 
1.50 

69 
.79 

1 28 
1 00 

.30 
1 25 

.61 
1.05 

80 
.97 
.75 
.85 
.67 
.8~ 
.47 

1.00 

.85 
1.40 

.38 

.10 
55 

1.00 

~ ::,It~ 
d """od 
en Odo 
- .... ~ ./) s 
~~ ~ 
0 'I-< a> a>'$ 
8 A 

8.0 
7.0 

10 5 
9 0 

12 0 
4 5 

1.5 
11 5 
11 0 
10 0 
8 0 
2 1 
7 0 
4 0 
8 0 

11.9 
8 0 

13.0 
25 
4 0 
5 8 
4.1 
a o 
8.3 
4 0 

11 9 
6 0 
6 2 
7 5 
5 0 
6.0 

17.3 
9 0 
6.5 

5 8 
9.0 
5.5 
3 0 
4.0 

26.5 

4 0 
6 2 

6 0 
40 
4.0 
3.0 

3.0 

5.8 

T 
a.o 
2 8 

6.0 

3 0 
25 
4.0 
1.5 
2.0 

10.0 

4.5 

2.0 

5.0 

SW 
S"l 
NW 
aw 
NW 

. . . ..... 
NW 
s 

NW 
SE. NW 

SW 
s 
E 

.. sw· .. 
NW 
s 

. .... . ... . 
s 

SE 
SW 

NW 
.. 

s 
SE, NW 

w 
SW 
NW 
s 

NW 
NW 
NW 
SW 
SW 
SE 
NW 
N 

NW 
s 

NW 
NW 
SW 

~ 
a> -0 

'I-< 
0 
I'< 
a> • 
.0 C/l 

s~ 
::S'C z 

8 
19 
12 
11 
19 

18 
14 
15 
20 
20 
16 
12 
12 
8 
7 

15 
19 
10 

12 

23 
19 
15 
10 
18 
13 
11 
18 
17 
ta 
19 
17 
19 
19 

12 
17 
13 
19 

15 
8 
7 

12 
6 

3 
10 
8 
4 
3 
6 
7 

10 
ta 
15 
4 
6 

13 

12 

2 
4 
4 

13 
7 

10 
8 
4 
6 

11 
5 
8 
8 
5 

9 
8 

12 
5 

7 
3 

11 
7 
5 

15 

a 
4 
4 
3 
5 
5 

9 .... 
6 9 

4 
4 
3 
4 
5 
8 
8 
2 
7 
7 
6 
9 

7 
6 
7 
9 

11 
5 
9 
8 

11 
5 
7 

6 

5 
7 

11 
7 
5 
7 

ll 
8 
7 
6 
6 
5 
3 
6 

9 
5 
5 
6 

10 
5 
6 
6 
5 
4 
5 
6 
5 
8 
5 
3 
5 
5 
7 
8 

6 
3 
5 
5 
4 
8 Winterset .............. . ...................... . ----1--- ---- - --·- -- ---1--- -

Average........ ... .. .. ... ..... . ... ... .. 34 7 . 45 5 23 7 70.9 
A vera.ge for the st11.te . . . .. . . . . .. .. . . . 32.2 42 7 22 O 67.4 

....... -4.9 
-6 9 

75 8 
74.2 

1.46 ...... . 
1.50 .... . .. 

9.8 
8.7 

4 2 
4 7 

NW 
NW 

Fi 
14 

8 
8 

7 
8 

5 
6 

• M.ea.ns determined from 7 .A. . H, 2 P . H. and 9 P.H. observations, and maximum and minimum a.re ta.ken from eye readings. tMea.ns determinecl 
from 7 A. 11. and 7 P. v. observations. ;Received too late to be comuuted with means. a One day missing, b two days, etc . 
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Alta. (Near), .......................... W. J. Mina.rd• 
Aman a. . . . . . . . . . . . . . . . . . . . . . . . ... .. Oonrad Sohad t• 
Ames ...•.....•................ _ ..... Exp.Station. 
Ames (6 mlles s. e.J ........ ........... lsaao Young. 
Atlantic ..... .. ,, .. , .................... J. W. Love 
Audubon ............................. F. P. Hooker. 
Bedtord ......................... Pror. E. H. Griffin. 
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Belle Ple.lne ...... , ................ S. P. Vandike . 
Bonaparte ......................... Hon. B. R. Va.le. 
Britt ................... . ............ G. P. Hardwick. 
Burllngton ...... ........... Prof. H. L. Atkinson . 
Carroll....... . . . . . . . . . . .. .......... . . Moses Simon. 
Oedar Fe.Us................. . ... Prof. A. 0. Pe.ge. 
Oedar Rapids ....... . . Electrlc Light & Power Co. 
Centerville (Walsh P. 0, i .......... J. W. Tanner. 
Oha.rlton ....................... Bon. S. H. Me.Bory. 
Obarles Oity ..................... Obas. 0. Schmidt. 
Cherokee ..................... . ... Hon. L. W. Beal. 
Clarinda ......................... A. S. Van Sandt. 
Oleu.r Lake ........................... A. S. Hawley . 
Olin ton ............................ Luke Roberts. 
College Springs ....................... A. M. Finley. 
Oornlllg ........................... John W. Bixby. 
Council Bluffs .......................... J. B. Rishel. 
Oresoo ........................... Gregory Marshall. 
Davenport ......................... *J. M. Sberrler. 
Delaware.... . . . ....................... Wm, Ball. 
Decorah.... . . . . ..... . ..... . ..... F. H. Baker. 
Denison... ............ . ........ James H. Holmes. 
Des Moines ............... •Geo. M. Obappet,_ M. D. 
Dows ................................. . . R. E. JJ'uller. 
Dubuque ............................ *E. B . Bowle. 
Eagle Grove . ..................... Small page Bros 
Eldon ............................... ... T. Madden: 
Eldora ..................... Pro!. 0. F. Woodward. 
Elkader ........................... Obas. Reinecke. 
Estherville. . . . . . .. . . . .. . . .. .. . . ... M. L. Archer. 
Fairfield ......................... Charles J. Fulton. 
Fayette .............................. R. Z, Latimer . 
Ft. Madison . . ............. .. Mies L. A. MoOready. 
Fonda ................ . ............. Chas F. Linn an. 
Forest Otty .......................... .. J . A. Peters. 
Fredericksburg ......... ....... ...... J. D. Herrick. 
Galva ............................. Jay M Crowley. 
Garden Grove .......................... J. R. White. 
Gladbrook ......................... Geo. F. Parker. 
Glenwood ............................ J.P. Jackson. 
Grand Meadow (Postville P. O.J .. F. L. Williams. 
Greene ................................... J. L. Oole. 
Greenfleld ............................. J . G. Oulver. 
Grinnell. ........................... Prof. S. J. Buck. 
Grundy Oenter ....................... Geo, F. Ellis. 
Gutb.rle Genter ................. Oscar Klingman. 
Hampton ............................ E. 0. GreneHe. 
Hedrick ... . , .......................... J. T. Brooks . 
Ha.wke

11
e .............. Miss Beatrice Kirkendall. 

Hopevl le ............................ M. T. Ashley . 
Humboldt .............................. H . S. Wells 
Independence ................... . ... E. F. Wultke 
Indianola ........................ Prot. J, L. Tilton . 
Iowa Olty ...................... Prot. A. A. Veblen. 
Iowa Falls .......................... J . B. Parmelee. 
Keokuk ....................... • Fred. Z. Gosewteoh. 

Keosauqua ................. Prof. J. H. Lande& 
Knoxville..... ..... .. . . .Casey and Reaver 
Lamont ........................... T. J. Fitzpatrick. 
Le Ola.Ire ... ....................... Rtver Observer. 
Lansing .......................... G. H. Markley. 
Larchwood .......................... R. F. Walker. 
Larraoee ............................. H. B. Strever. 
Lenox ................................ J L. Burley. 
Le Mars .............................. Dr. T. E. Oole. 
Llnn Grove (Mt, Vernon P. 0.) Rev.J .W.Hubbard. 
Logan ............................. Mrs. M. B. Stern. 
Malvern .............................. R. F. Norton. 
Maquoketa ............... . ..... Dr, A. B. Bowen. 
Ma.eon 01ty ............................ B. F. Gibbs. 
Marshalltown ............ . ............. 0. M: Oook. 
lillllman, (Des Molnes P. 0 ........... W, B. Shaul. 
Montlcello ............................. O. E. Helsey. 
Mooar. .. .. .. .. .. .. .. . . ......... F. G. Thomas. 
Mount Vernon......... ...... . .... Prot. A. Oollin. 
Mt. Ayr ................................ A. F. Beard. 
Mt. Pleasant ................. Dr. Frank T. Stevens. 
Neola ........................... J. 8. Garland, Jr. 
New H11mpton ....................... R. H. Gurley. 
Newton ................................. A. Lufkin. 
Northwood ....................... A. L. Thompson. 
Odebolt .............. . ................... E. Starner. 
Ogden ......... , . , ....•. , . . . . . . . •.. , . . . . .. E. Sayre 
Olin ........................... Hon. Na.than Potter. 
Omaha, Neb .......................... *L. A. Welsh. 
Osceola ............ , .................. A. W. Lewis. 
Ovid ................................... 8 . 0. Miller. 
Osage ............................... G.D. Pattlng111. 
Oskaloosa ............................... Jo!!. Boyd. 
Ottumwa ............ . .......... Dr. J. F. Herrick. 
Parnell ........................... H. D. BerrybUl. 
Pella ................................... T. W. Oox. 
Pioneer ............................. A. W. Hawley. 
Plover ................................. J. S. Smith. 
Portsmouth .................... J. W. Dablbelmer. 
Prlmgllar .......................... P. R. Balley. 
Red Oak .............................. William Boll. 
Relnbeck ..................... Dr, L.B. Hathaway. 
H.!dieway .... . ..................... . Arthur Betts . 
Roo Rapids ....................... W. 0. Wyckoff. 
Rockwell O!tv ..... . ................ 0. M. Randall. 
Ruthven .............................. . ... a. Oook 
Sao Otty ............................. Dr, o. Brown. 
Sibley ............................ H. G. Doolittle. 
Sidney ........................ G V. Swearingen. 
Stgourney ................... Mrs. R. F. Ashbaugh . 
Sioux Olty....... .. .............. *U. G. Purssell. 
Spencer ............•................... S. Gillespie. 
Spirit Lake .... . .. , .......... W. O. Drummond. 
Storm Lake ....... . .. .. ...... Prof. M. L . Fuller. 
Stuart .................. . ..... . ... 8 . E. Boatright. 
i:lt. Ob.arles ............................ R. D. Minard, 
Tara . ............................. W. E. Humphry. 
Thurman ............................... 0. R. Paul. 
Toledo .............................. Obas. Mason 
Vinton ............. , .. .. ............. T. F. MoOune 
Vll\lsoa ................. . ...... . O. E. Matteson. 
Wapello ................. . ..... Geo. ,v. Schofield. 
Washington ......................... Wm. A. Oook. 
Washta ................................ 8 . L. Felter. 
Waterloo, .......... . ................ M. L. Newton 
Waverly .............................. B. S. Hoover. 
Waukee ......... .' ..................... N. 0. Wragg. 
Webster Olty . .................... .. .. Louis Frank. 
Whu.tOheer ...................... Hon. J. o. Beem. 
Whitten ..................... Dr. Frank P. Butler. 
Wilton Junction .... . ................. J. M. Rider. 
Winterset ..... . ................. W.W. McKnight 
West Bend ..................... Phil. Dorweller 
West Union ........ . ................ J.M. Llsher. 
West Branch ........................ A. A. Madson. 

*U. S, Weather Bureau 

Alta, Buena Vista Co. 

WEATHER-CROP OBSkRVERS. 

&porUna tor t7u Wukt11 Bulletin. 

Agency ............................ . J. H. Van Zant. 
Albia . . . . . . . . . . . . . . . . . .. .. . . . . ....... Wm, Mercer. 
Allerton ............................... James Piper. 
Alta............................ ..Jonaa Cushman. 
Ames .... ................................ S. B. Mills. 
Attica ......................... G. W, Mendenhall. 
Battle Oreek ........ , ................... A, Preston. 
Blalrstown ............................. T. H. Well. 
Boone .................................. L. 0. Morris. 
Oentervllle ........................ Henry Galley· 
Charles Oity ......................... W. B. Towner· 
Cba·rlton ............................... O. 0. Burr. 
Ola.rksvllle ........................ F. M. Russell 
Oorrectlonv11le ............. Hon. W. B. Ohapma.n. 
Corning.. .. .. . . .. .. .. . . .. .. ........ Jerome Smith. 
Oorwtth ................................. Wm. Oxley. 
Clermont ......................... Obas. Larrabee. 
Oounoll Blufl'e ........................... L. Prouty. 
Oreston .............................. M.. V. Ashby. 
Danville . .. ...... . .......... Sherman Matthews. 
Emerson ............................. JJ. B. Nims. 
Ely ........................ Hon. A. J. Fuhrmeister. 
Farlin .............................. Jesse Johnson. 
Fulton .... ......................... ... Oarl S. Frank. 
Fontanelle .................. Bon. L. M. Kilburn. 
Ford ................................. J, O. Richards. 
Fort Dodge ............. ..... ........ R. W. Blaine. 
Geneva ...................... Wm. H. Thompson. 
Grinnell ............................... A.. O. Price. 
Guthrie Center ............. ........ W.W. Balley . 
G\lman ............................. James L. Wylle. 
Hesper ........................... G. E. Dillingham. 
Humeston .................... Hon. S. R. Moore. 
Larrabee .......................... B. R. Carnahan. 
LaMars ................. Hon· Henry Sohrooten. 
Lockridge . ...................... Job.n F .. ~arman. 
Marshalltown ................ Bon. S. B. Packard. 
Mason Olty ....................... Wm. Nettleton. 
Mapleton ............ .. . ................... A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........................ Hon. E. C. Holland. 
Mount Vernon ..................... Robert Smith. 
Nevada .............................. Geo. 0. White. 
Osage ...... . ........................... E.W. Stacy. 
Orange Olty .................... H.J. VandeWaa. 
Paton ................................. A. B. Oondlt. 
Pittsburg ........................... G. 0, Duffield. 
Rock.lord (Oerro Gordo) ......... Hon. J. W. Bird. 
Rook Ra.rids .................... 0. E, F. Merrill. 
Rockwel City .. . ................ ..... J. G. Palmer . 
Rossville .............................. T . B. Wiley. 
Rowleil' .................... . ............ L. Maxson. 
Sagev :e ........................ Ron. F. N. Knoll. 
Seymour...... . . .. . . . . ................. L . B. Sager. 
Shenandoah ..... , ........ . ... Reuben Mullison . 
Splrlt Lake , ............................... L. Stowe. 
State Genter ........ . ..... ....... E. P. Tbo~son. 
Tama ...................... ............ W, G. a.Un. 
Unity .............................. Edw. Rummer. 
Van Horne .......................... Spencer Smith. 
Winterset ........................ H. A. Kinsman. 
Wall Lake .......................... T. E, Wllooi:. 
Wilton ........ .. ..... . ................ Tboe Boot. 
Wiota ........... ...................... !. 8. Ooomee. 
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NOTE AND COMMENT. 

Dr. P. B. Allen, of Marne, Caso; county, reports the killing 
of five head of cattle by lightning on the 27th of June, 1897. 
They were found lying beside a three-wire barbed fence, in 
close contact with each other, and some part of each animal 
was lying past the line of the fence. The head 0£ one rested 
on the middle wire. There were no marks on the animals, and 
no effect of the electric force on the posts or wire. There 
were no e-round wires used. They were evidently all killed 
by a single stroke of lightning. 

* * * 
An establishmAnt for condensing milk is in operation at 

Waverly, Iowa, affording employment for seventeen persons, 
and making a market for a large amount of milk. Thus the 
factories and farms are brought in closer contact, and the 
increment is kept nearer home by converting bulky material 
into compact form for the markets of the world. 

* * * 
Lucky were those farmers who cut up their corn in due 

time to save the fodder in the best condition. No, not lucky; 
they are wise and prudent, and now they are not blaming 
themselves for being caught by the wintry storms and sleet, 
with a large part of their corn crop afield and '' unshucked." 

* * * 
Secretary Wilson says, in effect, that he wants congress in 

clothing the Department of Agriculture to make due allowance 
for its growth. He evidently is an ardent expansionist, at 
least as applied to the department over which he so ably 
presides. 

* * * 
The imports of American corn at Hamburg and Bremen 

have increased over 50 per cent in a year. And thus" expan
sion'' is working in various ways. 

* * * 
The Illinois Corn Growers' association, which was recently 

organized at Springfield, Ill., to push the corn food propa
ganda, has formulated the following as the "standard perfect 
ear of corn: "A perfect ear of corn should be 10¼ inches in 
length, 7½ inches in circumference; should yield 90 per cent 

The Southern Pacific Railroad company has recently sup
plied ordinary meteorological instruments to 181 of its stations 
between Ashland, Ore., Ogden, Utah, and El Paso, Texas. The 
state of the weather, direction of wind, temperature and rain
fall are included in the daily record, and at nine important 
points pressure readings are made. Daily telegraphic reports 
are forwarded from each point to San Francisco. Weekly crop 
reports are also sent from fifty-two important producing cen
ters. The company forwards over its own wires, without 
charge to the government, warnings of frosts and hot north
ers. The meteorological observations thus collected are 
placed at the disposal of the Weather Bureau.-Sclence. 

* * * 
Three or four years since, an Indian mound in Arkansas 

was being excavated, when an earthern jar was found, her
metically sealed, which contained a small quantity of grains of 
Indian corn. Some of the grains were the next year planted 
in Missouri, and several bushels raised. On the top of the 
mound from which the jar was dug out a large tree, four feet 
in diameter, was growing, and it is thought the corn lay buried 
about 3,000 years. Squire James L. Neal, one of the most 
prosperous and progressive farmers, sent and pro _ ured a small 
q uantity of the corn, paying over 2 cents a grain. This he 
planted last year, but the yield was small on account of the 
drouth. He saved enough, however, to get a good patch this 
year. Re has used it for roasting ears, and says it is the best 
he ever had. The ears are not large, but grow two or three 
on a single stalk. The one thing peculiar about this corn is 
its color, or, rather, colors. On the same cob a re grains of dif
ferent colors, and in the row you can find an ear that is white, 
another blood red, one a salmon color and another perfectly 
black.-Harrodsburg (Ky ) Sayings. 

*** 
A meteor fell near Aberdeen, S. D., on the night of Decem-

ber 25th. The largest piece dug from the ground where it fell 
weighed fifty-five pounds. The metal is very hard and resem
bles lava. 

* * * Corn fodder could be improved on many farms by earlier 

· grain, cylindrical in form, and should carry its size the entire 
length, except near the point, where it should taper slightly, 
well filled out a.t both ends. "-Price Ourre-iit. 

cutting and by putting up in larger shocks, says a bulletin of 
the Kansas experiment station. The larger the shock the less 
the loss from weather. It will pay more Kansas dairymen to 
plant in rows the usual distance apart with stalks eight inches 
apart in the row, cultivate thoroughly, put up in large shocks 
and feed without husking. This makes a cheap feed. In our 
rations we have called corn put up in this way fodder corn, 
and corn planted in the usual way and husked, corn fodder. 
Kaffir corn fodder, without the heads, has about the same 
feeding value as husked corn fodder. 

. 

*** 
After all the blow, says the Rockford Register, the Alaskan 

gold product is not likely to exceed, yearly, the value of the 
farm products of three good Iowa counties 

~ J 
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The amount of water precipitated on this globe annually, 
in form of rain, snow, etc., bas been estimated to be 29,000 
cubic miles. In other words1 it would form a river a mile 
wide, a mile deep and 29,000 miles long, or long enough to 
reach around the earth at the equator and have 5,000 miles to 
spare. It ,vould take a great many Amazons and Mississippis 
to fill such a vast channel. 

THE AUGUST CLOUD-BURST IN DES 1!01NES COUNTY. 

DY MAURICE RICKER.* 

It is my purpose to give merely a statement of facts con
cerning the storm which deluged Des Moines county the morn
ing of August 16, 1898. I believe it was the heaviest rainfall 
ever noted in the United States for the period of its duration, 
and while the area covered was not large, it proved to be very 
destructive. No doubt there have been storms in which the pre
cipitation was as beav.v where no one saw fit to chronicle the 
event. Many great disasters, as the J obnstown flood, with 
a greater area and less precipitation, have become historic, 
because of loss of life. 

My attention was called to the excessive rainfall that morn
ing at daylight by the little swollen creek which divides South 
from West Hills in the city of Burlington. Yet this was in 
the very edge of the storm. The newspapers contained many 
sensational stories of narrow escape from loss of life, damage 
to county, city, railroad and farming interests. I read these 
with no special interest and dismissed their estimates of 16 to 
20 inches of rain in Flint valley as exaggerations so commonly 
found in popular accounts of natural phenomena As soon as 
the tracks were repaired I had occasion to make many trips by 
rail through the flooded district. The terrible strength of the 
water flow then became apparent and noting the limited drain
age area of Dry BI'anch in parti9ular, I began to take more 
interest in the event, believing at this time that the real pre_ 
cipitation must be about five or six inches. I have since made 
a thorough canvass of the county and record for those interested 
in these phenomena. only those things which are beyond dis
pute. 

At 10 o'clock on Monday night, August 15th, it began to 
rain. The precipitation was not extraordinarily heavy, and 
while it rained steadily no one noticed that there was any
thing unusual a.bout it. According' to good authority the 
so-called cloudburst began alJout 2 o'clock .A.. M and ceased 
shortly after 4. It rained more or less for an hour later how
ever. A liberal estimate of time for the heavy rain is' three 
hours . The precipitation outside of these three hours from all 
accounts could hardly have been more than two inches. 

The area of heavy rainfall can be approximately bounded on 
the south by the divide between Spring creek and Flint river. 
The former stream. was not out of its banks. Keokuk reports a 
trace only. The county line forms a close boundary on the west 
Yarmouth being in the edge of the heavy rain , but suffered 
only from lightning. Washington reports 1.72; Iowa City, ,40. 
The north boundary of very heavy rain is not far above the 
county line, Wapello reporting 5.16. On the east, the river was 
the boundary for excessive rain, although the precipitation was 
heavy as far east as Biggsville, Ill. This maps out two-thirds 
of Ues Moines county, or approximately two hundred and fifty 
square miles. The Flint river and its tributaries drain one-half 
of this area. Dry Branch, Yellow Springs, Dolbee and Swank 
creeks drain the remainder, save a strip of three miles in 
width, which drains north into Louisa county. Dry Branch 
drains only a.bout eleven £qua.re miles, yet its waters caused 
much damage. Yellow Springs creek drains a much larger 

"Paper read before the Iowa Academy ot Sciences, December 28, 1898. 

area. and carried perhaps more water proportionately to its bed 
than Dry Branch. 

It is not easy to estimate the rainfall accurately. There 
was no rain gauge in the county at this time I shall give 
some of the reports as I obtained them. Great care has been 
ta.ken to get accurate and truthful accounts in this phase of 
the investigation. 

Mr. J. W. Merrill, editor of the Mediapolis New Era 
vouches for this story: A large circular windmill tank with 
nearly straight sides stood removed from buildings upon level 
ground. It had never been used as a tank and was dry Mon
day ~ight. It had a semi-circular cover which was open, 
exposing one-half the tank to the rain. The water in the tank 
measured twelve inches in depth on Tuesday morning. We 
will grant that some of the water in the tank ran in from the 
half which was covered. Yei, had it all run in-and it could 
not-there would have been a rainfall of twelve inches. If the 
tank bad been perfectly level would more than one-half the 
water which fell on the cover have en·tered the tank? 

In Dry Branch valley below Latty, six miles south, lives a 
member of the county drainage board, a man whose judgment 
can be relied upon. He states that on Monday night a.n empty, 
straight-sided tin can, which was used for mixing s-i,ra.y fluids 
for fruit trees, was left in open ground. The can was a.boot 
fifteen inches in diameter and sixteen inches high At 5 
o'clock the can was full and running over. North of West 
Burlington lives a truck gardener, who left standing in the 
garden several sprinkling pots, whose open tops are half cov
ered with tin in the usual manner. These ought to have shed 
one-half the water, yet daylight found them all with eight or 
nine inches of rain water in them. 

Other less reliable cases have come to my notice, where the 
hole of a barrel becomes the outlet for overflow, etc. The 
instances given suffice to sh~w the character of the informa
tion which leads me to firmly believe that over an area of fifty 
square miles at least sixteen inches of water fell in three 
hours. 

The instancf;.'s of incredibly rapid rise in streams, even when 
already in the flood plains, seem to corroborate the estimates 
given e.bove, while the records at the Mississippi bridge a.t 6 
P. M , August 16th, show, a stage of 4 feet 5 inches, a rise of 3 
feet 2 inches. When we remember that local rain seldom 
affects the stage of water noticeably, and take into account 
the limited area of the storm, we must readily see that some· 
thing extraordinary must have happened. The rain extended 
some distance up the river, it is true, Clinton reporting 3 01, 
Daven port 2. 24. 

The erosion was well in keeping with the figures given for 
rainfall. Little idea can be conveyed of the force of the 
water, vvhich tore up trees twelve inches in diameter and 
floated rocks weighing hundreds of pounds many feet from 
their former loce.tion. Hay stacks were floated bodily against 
steel bridges, carrying them many hundred yards down 
stream. In the city of Burlington whole timber piles floated 
from the yards and blocked the entrance to the great sewer. 
Wagons and farm machinery of all kinds weµ.t down the Mis· 
sissippi river, together with many dead animals. The oldest 
settler bad never seen the water so high in these valleys. 
Many houses, barns, sheds, etc., were flooded, and this in spite 
of the rapid fall of these streams, which here break through 
the escarpment to the Mississippi 

The upper valleys broaden out with many fertile plats, 
often planted in tI'uck and garden produce. The lower stream 
has low banks through the flood plain of the Mississippi. The 
rush of water necessarily did very great damage to both crops 
and soil. In many cases acres of ground which bad been fall 
plowed were denuded of soil and left covered with sand and 
pebbles. 

Flint river, which formerly entered into O'Connell slough 
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after paralleling its course for half a mile, cut a new channel 
directly through cornfields to the slough, tearing out acres of 
soil with crops and timber. A raft of logs belonging to the J. 
D. Harmer Manufacturing company went down before it like 
straws. O'Connell slough, which had been the storage place 

, for logs in summer and steamboats in winter, was piled with 
the debris, which will cost 815,000 to remove unless the ice and 
high water next spring can scour it out. Manufacturing estab
lishments situated upon the slough will otherwise be cut· off 
from navigation. 

Hawkeye creek, a covered sewer through Burlington, 
became clogged with floating lumber and caused much damage 
to lumber yards, a foundry, the pickling works and the Murray 
Iron works. The stone apron at its mouth went out. The 
clearing of the sewer and the rebuilding of the apron will 
cause the city's heaviest bill for damage. The county lost 
twenty-three bridges, some of which have been replaced at an 
immediate outlay of $16,000. The Burlington, Cedar Rapids & 
Northern railway lost nearly two miles of track and five 
bridges. The bridges which replaced the lost ones are fine 
i:it~el spans, much better than the old ones, costing $30,000. 
The loss to land owners is bard to estimate, but must have 
been very heavy in crops and damage to soil. The loss of live 
stock drowned would probably have been almost as heavy had 
it occurred in daylight, owing to the very rapid rise of the 
streams. The estimate of Sl00,000 total loss is not far from 
correct. 

There are many other interesting features which should be 
written up. The weather conditions can be obtained from the 
Weather Bureau. The map for the date shows a low reaching 
into Iowa, but would not warrant a forecast of general rain. 
The energy liberated by so heavy a fall of rain would form 
an interesting study. I have collected some data concerning 
similar storms in previous years The heaviest fall that has 
come to my notice was fifteen inches, at Wilmington, DeJ., on 
the 29th of July, 1839. 

THE DEPARTMENT OF AGRICULTURE.* 

ance of a cultivated brain and the enlightenment of science. 
It was a great step in advance, marking a new era in the gov
ernmental policy of this country. In other worde, it gave 
practical expression and embodiment to the i:lea of Paternaitsrn 
in our form of government. Despite all counter theories, this 
element of paternalism inheres in all systems of government 
framed by the people and for the people. And this is but say
ing that where the people rule they are good to themselves, 
and their laws are framed upon a basis of mutual helpfulness. 
The popular idea of the national sovereig-nty in our country is 
expressed in pictorial form, not by a policeman with club and 
revolver, nor by a soldier with gun or sword, but by a 
patriarchal figure, of benignant mien and countenance, whom 
we affectionately call our" Uncle Sam.'' That quaint, homely, 
kindly old uncle represents the paternal feature of our gov_ 
ernment, and thus we personify the best form of political 
association known on earth,-our national co1Dpact framed 
" to promote the general welfare. 11 That compact implies 
more than protection from foreign invasion or internal dis
order,-it implies organized beneficence and mutual service. 

It has been said: '' That form of government is best which 
governs least II This saying may be true as applied to the 
repressive or coercive function of the government; but that is, 
or should be, the least of its offices. A better form of state
ment would be: That g-overnment is best which is more swift 
to serve than to scourge; which partakes more of the character 
of a parent than a potentate. This has been the higher ideal, 
toward the attainment of which the American people have 
made steady progress, moving at times with faltering steps, 
but most steadily and swiftly during the last third of the 
Nineteenth century . . 

The act of 1862, establishing- the Department of Agriculture, 
set forth its object as follows: "To acquire and diffuse among 
the people of the United States useful information on subjects 
connected with agriculture, in the most general and compre
hensive sense of that word, and to procure, propagate and 
distribute new and valuable seeds and plants. 11 

At the outset, and for a number of years, it was nothing 
more than a minor bureau in the Department of the Interior, 
being poorly housed, meagerly equipped, and inadequately. 

It is a noteworthy fact that three of the most important supported. But there was within it the potency and promise 
measures of national legislation, framed distinctively for the of greater achievement, and it steadily grew up into the pro-

benefit f 
· lt e t ..J b ess and oved po-rtions of a great executive department, beaded by a cabinet o agr1cu ure, were nae ea y congr appr 

by President Abraham Lincoln in the yea-r 18621 during the official, ably officered and manned in every bureau and division, 
darkest period of the civil war, when the government was in aud it is to-day the moSt practically useful branch of the gen-

e t e il Th fi t f the e e e as the act 
eral government. It has received unqualified praise from the 

x r me per . e rs o s m asur s w 
est bl. h' D t t B f A • lt e bei·ng public men of other nations, and this is well expressed in the a 1s 1ng a epar men or ureau o gr1cu ur , ........ 

words of Sir Richard Armstrong, of England, who is quoted as 
an enlargement of the division previously established in the 

t t ffi f th d
. t 'b t' f 1 bl d th llec saying that the Department includes in its service "the ablest 

pa en o ce or e 1s r1 u 10n o va ua e see s, e co - aggregation of agricultural scientists to be found in the world.'' 
tion of statistics of production, and the dissemination of useful 

· That Department now stands securely upon a solid founda-
1nformation relating to agriculture. The second was the 
homestead bill, designed to encourage the settlement and tion, supported by ample appropriations, approved by all 
development of the public lands in the west. And the third classes of people, far exceeding in its scope of usefulness all 
was the Agricultural college act, donating 11,000,000 acres of similar departments, boards or ministries of agriculture of the 
land to the several states for the endowment of agricultural other great nations of the world. And this is fittingly so, inas
colleges. This bill was first introduced in 1858, by Mr. Morrill, much as American agriculture greatly excels that of any other 
of Vermont, then a member of the lower house of congress; it country. 
was passed in that session despite the strenuous opposition of ' Unquf:\stionably a great work was done for the benefit of 
Jefferson Davis and some of his followers, and was defeated the practical farmers when the oldtime agricultural bureau 
by the veto of President James Buchanan. Under the changed , was transformed into an executive department, placing the 
conditions in i862 it was again passed, and was promptly Secretary of Agriculture in the cabinet of the President. By 
approved by the immortal Lincoln. that act a just recognition was given to that which is now and 

Thus in that most eventful era in the history of our always must remain the foremost industry in this country. 
country, whilst the nation was in the throes of a mighty Agriculture w~s not only given the honorable place to which 
struggle for the Union and liberty, industry was ret-:'encraLcit, it is justly entitled, but the department was also endowed 
labor was emancipated from the thralldom of the past ages with a larger weasure of power to accomplish the beneficent 
and measures were adopted to give the hand of toil the guid~ ends for which it was established. With such a man at its 

*Pa.per read before the State Agricultural Society, January 10, 1899 
by J. R. Sage. 

head as Secretary James Wilson, who is experienced in state
craft and legislation, as well as in all lines of practical agri_ 
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culture, there is ample assurance that the great interests 
committed to his charge will be most efficiently served by the 
use of all the resources at his command. 

Only those who have made a thorough study of the Depart
ment of Agriculture, with itsnumerous bureaus, divisions, sec
tions, stations and agencies, can form an adequate idea of its 
scope and magnitude. As a whole it constitutes a vast uni
versity of applied or practical science, the peer of which does 
not exist in any other country on earth. The ability to com
prehend the methods employed, the work performed and the 
results achieved in the various bureaus and branches of the 
department, implies a very wide range of intellectual power 
and culture. 

The Hon. Edwin Willetts, who served as assistant secretary 
during the term of Secretary Rusk, said he regarded the 
Department of Agriculture as the "most momentous single 
educational force in the United States " And, in de.fining the 
scope of the word "educational," he said: "Every investiga
tion that has for its purpose a better or more economical 
operation; a better or more perfect understanding of the 
capacities of soil or climate; a more thorough knowledge of 
the character and qualities of food, both for plants and ani
mals, and its best adaptation to nutrition; more practical 
information as to the nature and character of diseases incident 
to vegetable and animal life, and how to prevent or cure them, 
and as to noxious insects and how to destroy them; a fuller 
comprehension of the law of supply and demand, with infor· 
mation as to their ratio up to date; a more extended trial of 
the adaptability to our soil and climate of new and improved 
varieties of seeds and plants and animals from foreign shores, 
or from different locaiities in our own vast domain, with its 
many conditions; in short, every study, investigation or 
experiment that has for its purpose 'the how, the what and 
the why' of agriculture is, in its essence and its outcome, in 
its germ and its fruitage, educational.'' 

In another report Mr. Willetts said: "There is hardly a 
topic of investigation relating to agriculture that is not cov
ered by the work of the Department. Its halls are instinct 
with science. The chiefs of the divisions and manv of their 

~ 

subordinates are eminent in their special lines, and are r ec:>g· 
nized for their work and ability the world over as the peers of 
any like body of investigators, seek where you may. One of 
the gratifying features of this development in scientific 
research is that the practical character of the work bas not 
one whit abated Much more than one-half of the money 
appropriated is used for the gathering of facts and statistics, 
for the purchase and distribution of seeds and plants, for the 
extirpation of contagious diseases of animals, for the introduc
tion of, and experiments with, forage plants, for the inspection 
of meats and animals intended for export, and .finally, for the 
dissemination of information. The most abstruse scientific 
work has for its end the useful and the permanent good of 
agriculture. Here is exemplified what history again and again 
shows, that the best and higheet scientifio work has always 
been allied with the useful. Men need to be harnessed to 
facts , theories need to be in touch with realities to produce 
the best results. At the same time the publications issued by 
the Department constitute a mass of information the most 
extensive and varied among the naticns of the earth. The 
annual report of 400,000 copies, constitutes the largest single 
edition of any book published. In their practical character, 
in their scientific worth, and in the promptness of their issue, 
our publication& are the admiration of all representatives of 
foreign governments accredited to the Department to study its 
workings and efficiency." 

This excellent summary of the educational, scientific and 
practical work of the Department was written nearly nine 
years ago, and to-day it may be repeated with increased 
emphasis. Within these latter years notable advancement has 

been made, especially along scientific and practical lines. The 
transference of the Weather Bureau, with its splendid equip
ment for scientific investigation, added materially to the value 
and efficiency of both the Department and the Bureau. Com
mercial and agricultural interests have been made recipients 
of greater benefits by this change. 

And here I may remark that the Weather Service affords 
ample evidence of the practical value of scientific work. In 
the interest of pure science the systematic study of the weather 
was be{?'un in this country and investigations were carried on 
for many years by scientific men to solve the problems relating 
to the origin, direction of movement and general characteristics 
of the storms that sweep across our continent. The govern
ment extended some assistance through the War Department 
and the Smithsonian Institution; and by this co-operation of 
the government and scientific 'associations much valuable data 
were collected, resulting in important discoveries and general 
advancement in meteorological science. And in due time the 
great mass of material collected served as the basis of the 
established system of forecasts and warnings of weather 
changes and the a.pproach of dangerous storms. Thus we see 
that the so-called visionary studies of scientists brought forth 
practical results of great value to all classes of people. 

This leads to the inquiry: How are the farmers benefited 
by the Weather Bureau? To this I answer, they receive their 
full share of benefits, directly and indirectly. Many of them 
r eceive the daily forecasts, and the number who make practical 
use of the forecasts and warnings is constantly increasing. 
But the forecasts and warnings, though of great value to the 
general public, really constitute a minor part of the beneficial 
service rendered by this Bureau. The meteorological records 
are of inestimable value, affording a basis of study of the 
climatology of all sections of the country. The Climate and 
Crop Reports, giving weekly exhibits of the condition and prog· 
ress of growing crops during the season, are worth a vast 
amount to producers and consumers; in fact, they are worth 
more than the entire cost of the Bureau, if no other service 
was rendered. 

And then there is an educational value in this line of pub· 
lie service that is worthy of consideration. The dissem1nation 
of scientific truth serves to displace very ma..,y harmful errors. 
There bas been a very large amount of traditional nonsense 
and superstition existing in the minds of the masses of people 
in relation to the weather, and thi3 medieval stuff is being 
eliminated by means of the information spread abroad by this 
Bureau. Farmers do not time their operations by the moon's 
phases, or the p lanetary conjunctions, as in ancient days. 

At the outset the direct benefits from the weather forecasts 
and warnings were received by the rommercia.l and sbippiog
interests, and yet all classes of people were benefited thereby. 
The elimination of a large share of the risks and losses inci· 
dent to transportatlon of products by water and land, served 
in a measure to lessen the cost of transportation; and all 
classes of commercial men, producers and consumers, shared 
about equally in the ultimate benefits This affords another 
illustration of the fact that every step in progress, and every 
great achievement in scientific disc:>very, serve to uplift the 
human race. 

Secretary Morton, in his first annual report, gave a very 
forcible ·dea of the scope and purpose of his Department when 
he said: "As organized, the Department of Agriculture offers 
opulent opportuniti"s for the exercise of the most pronounced 
paternalism.' ' That was high praise, though the man who 
wrote it was not an ardent champion of a paternalistic govern· 
ment. But our Uncle Sam was" built that way," and when be 
became rich Pnough he gave every man a farm, who was will· 
ing to take the land and make a homestead thereon. And now 
with prodigal liberality he is expending millions annually in 
teaching the science of farming, in procuring new and valuable 
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seeds a.nd plants from foreign lands, to be tested and dis
tributed; in extending the range of markets for the farmers ' 
products in foreign lands; in preventing the spread of conta
gious diseases of farm animals; in observing the elements , and 
giving- timely warnings of destructive storms and floods; and 
in collecting statistics of farm products, and their disposal and 
con1,,umption at home and abroad. And thus along scientific 
a.nd practical lines all possible means are employed in promot
ing the interests of agriculture. 

Now that form of paternalism appears to me to be above 
critil.!ism. It is not open t0 the objection that may be urged 
ugainst some of the many schemes that would enlist govern
ment aid in various enterprises that should be carried on by 
individual or associated efforts and capital. The Department 
of Agriculture is the agent or se,rvant of the people collec
i v ely, and it is employed in lines of work that could not or 
woulu not be carried on by other agencies. And it is not open 
to the charge that it is class legislation, for though primarily 
established to promote the interests of agriculture, yet in 
reality all classes and interests are in some measure r ecipients 
of its benefits. In fact, the farmers themselves are sometimes 
heard to complain that their agricultural department, through 
some of its bureaus, is more helpful to the commercial inter
ests than to those who produce the crops that are bought and 
sold in the markets of the \l\""Orld. But in truth it is helpful to 
all interests, because of the fact that the prosperity of agricul
ture in this country is the prime factor in our national pros
perity. We see that fact in a clear light at this time, when 
the balance of trade is so largely in our favor, and our agricul
tural products constitute fully 70 per cent of the immense 
aggregate of exports whereby the golden tide is made to flow 
to our shores. 

Do the farmers appreciate this beneficence of the govern
mcut? Quite likely there are some who lightly estimate the 
practical value of the work of the Department; but the number 
of fault finders is now very small and steadily lessening. 
Judgiog by the general tone of the agricultural papers, and 
their tbou-,ands of correspondents, the great body of intelli
gent farmers in all sections of the country are fully satisfied 
with the work being done and the results obtained. 

And now if there are any farmers who are not consciously 
receiving some measure of direct benefit. from the operations 
of the Department of Agriculture, it is a result of their fault 
or misfortune. They are either at fault for not making u se of 
the practical and scientific information given to the public, or 
they are unfortunately lacking in ability to comprehend the 
meaning of the matter that has b een put forth. The depart
ment bas no means nor de~ire to compel the acceptance of its 
teachings in agricultu .. al science, nor does it possess power to 
furnish mental n bility to those who are lacking in that 
respect. The benefits resulting from its work are mainly 
appropriated by tbe up to-date, progressive farmers who use 
their brains as well as muscle in their farm operations. And 
tho farmers of that class are rapidly increasing in numbers. 

And thus the ultimate measure of good resulting from the 
work of this great Department depends upon the people them
selves, upon their acceptance of valuable instruction given, 
and their intelligent study of the many object lessons set for 
their benefit. There must be hearty co-operation of the peo_ 
ple with the government to the end that national prosperity 
shall abound 

In closing this paper I will venture the suggestion that the 
national government does not hold a monopoly in this line of 

.beneficent work. The Department of Agriculture has no copy
right or patent that would preclude the establishment of a 
Department or Board of Agriculture in Iowa, or any of the 
other states of the Union. In matter of fact, if we would 
derive the full measure of benefit from the operations of the 
Government Department the state, as well as the individual 

citizen, should co-operate to that end. In our federal system 
there is provision for su ch co-working in a common cause. 
·The state may properly take up the work within its own bor
ders at the point where the National Department leaves it. 
Iowa is the foremost agricultural state in the Union, and the 
needs of our leading industry have been recognized in state 
legislation. We have several bureaus and divisions charged 
with duties relating to the interests of agriculture. To add 
completeness to this structure they should be brought together 
in one dep~rtment, and placed under the general supervision 
of a Board of Agriculture. That would give a larger measure 
of coherence and unity to our system, and one magnificent 
agricultural volume could be issued, combining the numerous 
minor reports and pamphlets now set forth. 

There is an ample field of usefulness for such a Department 
of Agriculture in Iowa, and it need not add materially to the 
cost of our present system of II scatteration." And it would 
place Iowa in line with some of the other prog ressive states. 
I hope to see such a department established in this peerless 
state before the close of this century. Then we may celebrate 
the incoming of the Twentieth century by issuing a splendid 
book entitled: "The Iowa Year Book of Agriculture, A. D 
1901." 

DECEMBER WEATHER IN THE UNITED STATES. 

LE:xtracts from the Oliroate and Orop Bulletin of the Weather Bureau.] 

December, 1898, was colder than usual over m-cch the 
greater part of the United States, the temperature averaging 
below the normal from the Appalachian mountain system 
westward to the Pacific coast, with the exception of limited 
areas in the upper Missouri valley and on the southern Cali
fornia coast, where the month was slightly milder than usual. 
Generally throughout the central valleys and Lake region the 
deficiency in temperature ranged from 3° to 5° per day, and 
from the west Gulf st~tes northwestward over the Rocky 
mountain regions from 6° to 11° , being greatest over the 
northe_rn plateau and southeastern Rocky mountain slope. In 
the central and northern Pacific coast regions the month 
averaged from 1° t0 4° colder than usual. Throughout the 
Atlantic coast dist ricts the temperature conditions of the 
month averaged nearly normal. 

COLD WA VF.S. 

Cold waves were numerous during the month, but, with two 
notable exceptions, were of moderate intensity and unim
portant in their effects. 

On the morning of the 13th a cold wave of great intensity 
covered the entire Missouri and the upper Mississippi valleys, 
southern portion of the western Lake region, Illinois, and 
western Indiana. Temperature fell from 20° to 30° from 
North Dakota southeastward over an immense area of territory 
to the lower Ohio valley, and freezing weather prevailed 
throughout the United States, except in the south Atlantic 
and Gulf coast districts At points in Montana and the 
Dakotas the mercury fell to 18° and 22° below zero, and the 
zero isotherm extended through the upper Mississippi valley to 
southern Iowa, embracing within its limits the greater portion 
of the Missouri valley and northern Rocky mountain region. 
Moving eastward, the crest of this cold wave reached the 
Allegheny mountains on the morning of the 14th, causing 
mucb colder weather throughout all districts east of the 
Mississippi river and sending the mercury down to the freezing 
point at Charleston, Savannah, Mobile, and New Orleans. 

The last and most extensive and severe cold wave of the 
month entered the northern Rocky region during the after
noon and night of the 28th, attended by temperature falls of 
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from 40° to 46° in Montana and North Dakota. Spreading 
rapidly northeastward, on the morning of the 30th, it 
embraced the upper Mississippi valley and extended south to 
Oklahoma and northern Texas. The zero isotherm extended 
from the upper lakes southward to central Iowa, ant] west
ward across Nebraska to Utah, Readings of from 10° to 20° 
below zero were recorded at stations in Minnesota, the Dako
tas, Nebraska and Wyoming. The great mass of cold air 
moved more slowly eastward during the night of the 30th, and 
on the morning of the 31st its eastern border extended from 
the St. Lawrence valley along the Appalachian mountain 
range to the central Gulf region, Zero weather prevailed in 
the western lake region, upper valleys and throughout the 
centra.l plains and Rocky mountain districts. In the west Gulf 
states the temperature falls ranged from 20° to 40°, and the 
freezing line extended south of San Antonio, Texas. During 
the night of the 31st, the cold wave spread eastwa.rci to the 
Atlantic coast, causing zero weather in the middle Atlantic 
states and temperature falls of from 24° to 38° from the Gulf 
coast to New England. 

PRECIPITATION, 

There was more than the usual amount of precipitation 
during December, 1898, over an area extending from northern 
and western Texas northward over Oklahoma, Kansas, eastern 
Colorado and southeastern Wyoming, including the southern 
portions of New Mexico and Arizona. Limited areas in the 
south Atlantic and east Gulf states, and portions of the lower 
lake region and middle Atlantic states also received more than 
the usual amount, but over much the greater part of the conn• 
try the month was drier than usual. l\farked deficiencies are 
shown throughout the central valleys, in New England, over 
the greater part of the south Atlantic and Gulf states, and 
throughout the Pacific coast region. From the eastern por
tions of Washington and Oregon to the upper lake region, the 
monthly precipitation was considerably less than 1 inch, por
tions of Montana, the Dakotas, Minnesota, Nebraska and 
northern Iowa receiving less than one-fourth inch_ The very 
light precipitation on the Pacific coast is an important feature 
of the month. In southern California less than one-half inch 
of rain fell, the northern pa.rt of the state receiving from l to 
3 inches, while the coast districts of Oregon and Washington 
received from 2 to 4 inches, which is from 3 to 11 inches less 
than the December average. 

ANNUAL PRB:CJPITATION, 

The precipitation for the year 1898 exceeded the annual 
average in Kansas, Oklahoma, and from the -lower Missouri 
and central Mississippi valleys eastward to the lower lake 
region and upper Ohio valley_ More than the annual average 
also occurred over the greater part of New England and in 
portions of the middle Atlantic and east Gulf states- Less than 
the usual amount of precipitation occurred generally through• 
out the southern st.ates, in the upper Missouri valley, through
out the central and southern Rocky mountain regions and on 
the Pacific coast. The most important features of the year's 
precipitation are the decided excess -in the central Mississippi 
and lower Missouri valleys, and the abnormal deficiency on 
the Pacific coast, especially in California, where le$s than one
~alf the annual average occurred, the southern coast districts 
receiving not more than 33 per cent of the annual fall. 

DECEMBER WEATHER RECORD. 

The month was colder than usual in all parts of the state_ 
The monthly mean as deduced from reports of 111 stations was 

• 

1s_1°. The highest monthly mean was 27.1° at Ft. Madison, 
and the lowest, 9. 7° at Estherville_ The mean temperature by 
sections was as follows: Northern section, 15.1°; central sec
tion, 18.3°; southern section, 20 8°, The highest temperature 
reported was 60° at Wapello on the 29th; lowest, 25° below 
zet·o at Estherville, Mason City and Ruthven, on the 31st. 
There were several cold waves during the month; the most 
severe cold waves occurred on the 13th and the 30th, 

·The precipitation was generally very light, the average for 
the state being 48 of an inch. The average for the northern 
section wits 28 of an inch; central section, 42; southern sec
tion, . 73_ The range was a trace at Mason City, and 1. 70 
inches at Eldora_ There were 15 clear days, 8 partly cloudy 
and 8 cloudy_ The highest wind velocity was 44 miles an 
hour at Sioux City, on the 24th. 

SUMMARY OF WEATHER CONDITIONS. 

Ba1·0?'1ieter--Mean pressure for the month, 30.18 inches; 
highest observed, 31.07, at Clarinda on the 9th; lowest observed, 
29.43, at Dubuque on the 29th; range for the state, 1.64 inches. 

Temperature.-Monthly mean, as deduced from 111 reports, 
was 18 1°; highest monthly mean, 27.1°, at Ft. Madison; lowest 
monthly mean, 9_ 7°, a~ Estherville; the highest temperature 
reported was 60°, at Wapello on the 29t-h; the lowest tempera• 
ture reported was 25° below zero, at Estherville, Mason City 
and Ruthven on the 31st; the average daily maximum was 
27_2°; the average daily minimum was 8_9°; the average monthly 
maximum was 43-4°; the average monthly minimum was 14.6°; 
the greatest monthly range was 70°, at Mason City; average 
monthly range, 58°_ 

Precipitation.-A verage for the stat.e, as determined from 
the reports of 110 observers, _48 inches; the largest amount 
reported was l. 70 inches, at Eldora; the least amount was a 
trace at Mason City; the greatest daily amount reported was 
I inch, at Eldora on the 19th; average number of days on 
which 01 inch or more of precipitation was reported, 3, 

Wind_-Prevailing direction, northwest; highest velocity 
reported, 44 miles per hour from the northwest, on the 24th a.t 
Sioux City. 

Weather_ - There were 15 clear days, 8 partly cloudy days, 
and 8 cloudy da.ys-

Fog_- Greenfield, 19th, 20lh a!ld 21st; Lenox, 1st, 2d, 17th, 
19th, 20th and 21st; Mt_ Ayr, 2d, 17th, 20th and 21st; Osceola., 
3d, 16th, 17th, 19th, 20th and 21st; Ovid, 17th, 19th, 20th and 
21st; Plover, 20th; Ruthven, 2d and 20th; Sidney, 1st; West 
Branch, 2d; Whitten, 2d. 

;:·olar Balos--Alta, on the 8th_ 
Luna?' Halos--Cresco, on the 28th. 
Lunar Ooronre.-Cresco, on the 18th. 
Sun Dogs.-Cresco, on the 6th and 7th; Lamoni, on the 22d; 

Waverly, on the 7th. 

ATMOSPHERIO PRESSURE. 

• 
~ EXTREMES-

8 • • 0 • • STATIONS, • • • "'t •"' •"'. "~ "' ~ B ••s .o 
00 •oo • 000 • . .,, ~· • ..,, . • •• -·· • o•• • ... "' "" A .a·" A ----

Davenport ____ ·- .. ____ -· __ ----------·- -- -·-· 30.12 30_59 ' "·" " Des Molnes. _______________ . _. _______ - --- .. __ 
30.2' ao .\JS ' 29_44 ., 

Olarlnda .... ___________ . ___ - - . _____ - .. -. --. 30.28 111 .07 9 29 .61 " Oresco ___ . __ . _____ . ____ .. _ . _ - . - .. - - - . -- . - - - -- . -- . -.. 80.97 ' 29.51 " Dubuque _,----- --··-• ·--· -·-•-··- •--·- · -· _ ,o 1, ao.89 0 29.4"il " Omaha, Neb ____ --· .. ·- · ________ -·--·- · ---- 30_20 at. o.; ' 29.46 " Keokuk __ . __ ._ .. ____ ._ ..... _ --.... - - .. - - - __ , 30. 17 30_95 ' "·" '' Sioux O!ty ______________ . -. -- 30.18 111.06 ' 29.47 " . -. -- -. -- ... -- -Mean _, _ . . -.. . -· ·------- -----· -- -----, 30_18 31.07 ' 29A3 " 
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WIND VELOCITY. 

.... 
0 . 

El~ i::I 
'"' P13 0 

STATIONS. CD <Ji -.0 CD Elo .. 
a= -...... 0 <i >< CD CD .. ;::, El <'3 I> J., « -z ~ A A --- -

D11, ven port ............................................ 6,481 27 w 6 
Des lttulnes ........................................... 5.720 28 SW 14 
Dubuque ............................................. 5,609 36 NW 30 
Keokuk . . . ......... .. ..... . ... • .... • • • • • • • • • • • • • • • • • • 6,997 26 NW 2> 
La Orosse, Wis. • • ♦ • ♦ •••••••••••••••• ♦ ••••••••• . ... . ... . 
Omaha, Neb ................................... · . · · · · 5,475 28 NW 2i 
Sioux Olty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.338 44 NW 29 

. 

OBSERVERS' NOTES. 

ALTA-David E. Hadden. Norther in afternoon of 29th, fol
lowed by severe cold wave on 30th Temperature fell 44° in 
eighteen hours. 

AMANA.-0. Schadt. A large part of the corn crop was in 
the field yet at the beginning of the month, on account of the 
unseasonable weather in the fall. This month, however, 
althou~h generally cold, was most favorable for gathering the 
crop in. 

BoNAPA.BTE-B. R . Vale. A pleasant winter month, good 
for all kinds of winter work and stock feeding. No snow in 
this locality. 

CLINTON-Dr. Luke Roberts December, 1898, was cold, quite 
clear and nearly stormless, with less than n ormal force of 
wind. Mean temperature, 21.1°; normal b eing 24 9°. Maxi
mum temperature, 53°; nor mal, 53.6°. Minimum temperatu re, 
s0 below zero; normal, 9 4° below zero Mean temperature of 
the warmest day, which was the 29th, was 35 3°; normal being 
44.1 °, or 8. s0 warmer than the war mest December day for 1898 
The coldest day, the 31st, gave a mean temperature of 1° 
below ze!o, while a December normal for the coldest day is 
9.9c below zero. 

All Decembers for the last twenty years furnished mini
mum temperature below zero except in 1888, when it lacked 6°; 
in 1889 it lacked 9.5°; in 1891 it was just zero, and in 1896 it 
lacked 2° of zero. 

In December, 1880, the minimum was 17° below zero; in 
1882 it was 16° below zero; in 1883 it was 14° below zero; in 
1884 it was 27° below zero; in 1885, 15° below; in 1886, 30° 
below; in 1887, 20° below; in 1892, 17° below; in 1893, 11° 
below. The highest December maximum temperature for the 
la.st twenty years was 65°, occurring in 1889. The Decembers 
which furn ished lower mean daily temperatur e than that of 
1878 were in 18801 16.9°; in 1884, 18.8°; in 1886, 15.2°; in 1892, 
18.1 °. 

The movement of the wind was 3,780 miles, or 660 miles 
below normal. The maximum was 23 miles an hour, occurring 
on the 6th. The prevailing direction was from the west. 
There were five days with stor m, the total precipitation 
amounting to only .45 of an inch of water. The total snow
fall did not reach 2 inches. From early morning of the 19th 
to 9 P. M. of the 20th , a misty rain prevailed, aggregating .27 
of an inch, the greater par t of which was precipitated during 
the evening of the 19th. It will be noticed that the warmest 
day of the month and the coldest were only one day separated, 
the result of a very rapid reduction of temperature. 

The zero days were the 8th, 9th, 131.h, 14th and 31st The 
per cent of cloudiness was 44, being less than normal by 13, 
showing there was less humidity in the atmosphere than is 
characteristic of December. There having been only 2 inches 
of rainfall during the last Eoixty-seven days to the close of 
December, streams ar e lower than is usual at the close of 
December. The roads have been very good throughout 
December, an d far mers and teamsters have been able to move 
heavy loads at all times without difficu lty. The dust of the 
roads, however , gave some annoyance, both in city and coun
try. Farmers say there is yet plenty of corn to hu sk. 

FOREST CITY-J. A. Peters. There bas been too much snow 
and cold weath er for the farmers to finish picking corn. 

GRAND MEADOW-F L WilUams The month was cold, cul
minating in a fall of 46° in sixteen hours on the afternoon of 
the 29th; mer cury rose 1.15 inches in the same time. Good 
sleighing most of the month. Cholera still killing hogs in 
some localities; other stock doing well. 

HUMBOLDT-H. S. Wells Good sleighing all the month. 
Some have gathered corn, but ground will have to be gone 
over again; there is much yet in the field and keeping well. 

Ov1n-H. 0. Miller. At noon on the 29th, thermometer 
stood at 49°; the next mor ning, at 7 o'clock, it was at zero . 

VILLISCA- O. E. Matteson. Total eclipse of moon on 26th; 
total from 6:15 to 7 P. bi. 

METEOROLOGICAL SUMMARY FOR 1898. 

· BABOMETER. -Mean for the year, 30.03 inches; highest 
observed, 31.07, on December 9th at Clarinda; lowest observed, 
29.30, on November 21st at Davenport and Dubuque; range for 
the state, 1. 77 inches. 

TEMPE:'tATURE .-Mean for the year , as deduced from 91 
voluntary observers, was 47.6°; the highest temperature 
reported was 103°. at Clarinda and Council Bluffs on August 
20th. The lowest temperatur e was 25° below zero, on Decem
ber 31st, at Esther ville, Mason City and Ruthven; annual range 
of temperature, 128°. 

PREOIPITATION.-Mean for the year , as deduced from 91 
voluntary observers, 31.69 inches The greatest daily rainfall 
was 9.70 inches, on July 6th and 7th, at Thurman. Average 
number of days on which .01 of an inch or more of rain fell 
during the year, 82. 

WIND.-Prevailing direction, northwest; highest velocity 
reported 66 miles per hour, from the nor thwest, at Sioux City 
on June 24th; average daily wind movement, 109 miles. 

WEATHER.-There were 160 clear days during the year, 105 
partly cloudy days, and 100 cloudy days. 

BELATED REPORTS. 

Late reports, received too late to publ ish in last month's 
REVIEW: 

Ames-November Mean temperature, 36.4°; mean maxi
mum temperature, 51.8°; mean minimum temperature, 21.1°; 
highest, 70° on the 4th and 21st; lowest, - 5° on the 26th and 
30th; clear days, 17; partly cloudy, 9; cloudy, 4. 

Fayette-November. Mean temper ature, 30. 2°; mean max
imum temperature, 40 5°; mean minimum temperature, 20°; 
highest, 64° on 4th; lowest, - 9° on 27th; total r ainfall, 2 29 
inches; prevailing wind, n orthwest; number of clear days, 14; 
partly cloudy, 8; cloudy, 8; rainy, 8. 

Knoxville-November. Mean temperature, 36.6°; mean 
maximum temperature, 45.3°; mean minimum temperature, 
27.9°; highest, 69° on 7th; lowest, -5° on 26th; total rainfall, 2.28 
inches; prevailing wind, northwest; number of clear days, 19; 
partly cloudy, 5; cloudy, 6; rainy, 5. 

Webster City-November. Mean temperature, 30.8°; mean 
maximum temperatur e, 39 4°; mean minimum temperature, 
22°; highest, 63° on 4th; lowest, -6° on 26th; total rainfall, 1.69 
inches; prevailing wind, northwest; number of clear days, 10; 
partly cloudy, 10; cloudy, 10; rainy, 2. 

ERROR FOR NOVEMBER, 1898. 

West Union-Total precipitation should be 1.52 inches. 

I I 
I , 



10 MONTHLY REVIEW OF THE 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR DECEMBER, 1898. 

DAT■, 

J STATIONS, g 10 11 12 1a 14 15 16 17 18 10 20 21 Z2 23 M 11ft • 17 18 • 1 
.., 3 4 5 6 7 8 ao 31 .. 

-- --- --- - - -- -- -- - -- - -- --r- - -- -- -- - -- - - - - - -
{ Max . 35 3:.! 17 16 30 2i ~ ti - 2:J 29 21 16 23 29 IH 36 a5 32 82 37 81 81 ao 30 88 8' d 40 15 I If.I 

Afton ..... ' 
Min. 17 22 10 ,l 0 Ill 7 -5 -6 -4 12 ta -0 -4 2 23 u 20 ilO ~~ 23 23 ¥8 12 21 13 17 20 lH -2 -11 11., .., 

J Max. 88 40 (I"' 2.; 35 82 21 :?> 20 2o 31 36 lH Z5 31 4d au 42 M 311 ISO '3 85 i,3 liV ,1 '° 66 li6 13 8'.t 
A lbla ••••. .. ' 

I Min . 16 '"' 12 0 0 JO 8 !i -7 -5 11 12 -0 -5 8 20 17 20 18 J.J SIi 28 23 18 17 -6 -9 - I -a -12 · I .1., -
Alta ....... 1 rir:.: al 30 14 u 30 2d l'! 0 4 £6 26 20 4 21 28 ilO 86 3' 31 :u 3' 83 St 8'J 28 89 12 40 u 0 -1 

22 l ii 2 •l 4 13 a -10 -6 -2 12 6 -15 -2 .. t4 18 2j !4 26 2ll 18 ta 8 16 II 18 17 T -10 ·18 71 -.. 
A { Max. 36 a:, 2:l 16 26 26 H .. . II 22 l!7 22 ll 23 u a, 86 il6 a, a.'\ ~ 83 at 80 19 IL'i N 89 " 18 ' r, I 

' ml\na •• • • · Min . 11 25 14 1 -4 16 6 -5 -8 -3 12 10 -R -7 1 I 20 14 13 ao 82 81 28 20 10 15 1 15 15 I -I -JO 10.1 

I Max . . .. . . .. .. .. .. .. .. .. .. . . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. • ••• 
Ames . .. ... I Min . 13 26 10 0 -2 17 5 .. 

' 2 14 ll -9 -5 B 111 12 15 21 20 28 21 20 2i 17 17 18 20 13 -a 15 10.1 -, 
Atlantic -.. { :r:: :r; 3,'i 27 111 34 30 17 10 I) 27 Bl 2J 0 23 20 aa I :i8 3'i aa 82 37 85 49 3' 30 40 a7 u 41 18 a 17.t 

13 10 14 It -8 14 •> 12 -13 -7 a 5 11 ') -6 JI 'l 11 21l 31 27 ~ 21 18 16 1, 21 22 10 ➔ -II 71 - -
Audubon ... { ~i:: 3.'I 3~ 2-l 16 2i 

,,_ 
17 5 8 23 29 IO 21 214 20 at an :n :12 aa 35 1H 2D all 34 1111 38 39 38 19 6 17.l _, 

21 l!I 5 -2 0 16 0 6 -6 - 3 5 .. 3 - 10 -a 17 17 17 27 2{1 ~ 15 15 15 1, 16 23 18 6 -5 -16 81 

BellePl'lnc{ Max .I 36 37 ao 10 26 O,) 82 - 18 . ') 28 27 12 23 2& 31 1 aa 36 3\ 1111 35 3& 30 32 28 3,1\ 25 40 ,2 l a 11., -- ' 
, .. 

~o 15 0 " 1 l? 4 -10 -10 -12 10 10 -10 -7 2 20 II 15 :JO a3 28 28 21 " 8 18 15 18 IS -5 -u 100 
Mtn . 28 -

{ Max . 36 -&5 28 :!l 29 :11 ..,~ 13 13 a, 311 28 13 29 :Jc} lili .40 •• a; 86 IU 88 35 87 21 39 85 ,1 fi8 80 10 ••• -· Bonaparte. Min l-l 2"\ 17 - 4 IS 10 1 -1 0 16 12 -2 3 ll 
,,,, 10 10 32 32 00 82 15 17 18 18 M 21 a ' -7 11.0 

' 
- w 

{ ?itax 24 ~~ 24 13 .,. 28 10 8 10 26 :JO 28 R 18 28 ao 3~ 33 '° 37 !8 26 18 2S 28 82 BO 35 D 18 ., 11., 
~ 

Britt ....... Min. ' 4 5 -5 -ti 10 8 -12 -8 - 6 5 5 ta ·II 5 H 10 1a 2~ 23 H 11 5 -2 13 8 11 IS , -ll a If 

B df d { l\lax . 40 40 22 20 31 BO 27 5 20 ., ... 31 28 15 2! 32 ti 40 38 3, 84 39 8' 31 82 81 49 88 ,r. 84 ., 8 •. , -· e or .... Min . 11 22 11 4 6 15 - -5 5 8 5 7 -t!J - II - Ill 8 18 32 32 29 la 10 10 19 10 59 2f 28 -1-10 10.t 
• ' 

Canoll .. . , · 1 t\r: a2 33 1, Jtl 3-& 29 H 5 7 20 :-t2 22 1•· 22 " 'J 8~ 42 3' 33 42 3t N 'n a 25 aa 28 ta 311 I -I ., -· 
11 15 - 5 u 11 ,> -10 -8 

_, 
12 2 -15 -8 

_, 1; 1~ 15 18 21 a 15 15 5 g 11 17 30 0 -8 -19 •• ' F Max 32 lil 29 20 22 25 15 !'I 12 21 32 :n 10 00 3·! 35 40 117 ,o 85 115 aa 26 28 EO 115 18 • 88 4 -• •• 
Oedl\r 1,lls Min . JO 20 9 5 -3 10 4 ·B -6 -2 to lZ · 111 -5 " 11 20 11 16 29 29 12 19 20 16 8 18 12 " -8 - 11 8.8 -
Cedar Rap { Max . 34 31 .,. 17 27 2ti ta 8 12 23 29 25 g 26 3~ ll-4 3/i 88 36 85 86 M at 81 18 BJ 3' 40 '' 11 ' 17.8 ... 

Min . 10 21 12 1 - -& 14 ~ - -& -6 -1 15 6 -6 -6 3 2!! 18 11 Bl 82 81 Z8 n 13 9 11 18 18 IO -1-10 101 

{ Max 38 41 27 21 &2 30 11 12 27 36 211 15 25 3·~ 3~ 41 38 aa aa 84 88 a5 81 40 87 " 40 41 28 6 ., 
Charlton.. . Min . 18 ~· 10 0 -2 20 8 -5 -6 -3 12 13 -3 -3 6 2-t 1; 20 • at ao Id 26 14 21 18 21 Bl llO ., -1 _, :a 

0 { Max 24 27 "' 15 20 25 20 8 18 23 28 
.,. 10 19 21 it 85 3' 32 31 81 81 29 Z2 24 al 83 116 81 9 -4 
~ 

Ubarles y Min . 5 7 4 
_, -8 10 0 11 -10 -3 7 8 -1:i 12 7 9 7 211 00 27 1, 17 1 II 1 11 e 19 -8 -11 ,1 

Cl&rlnda ... ~ ~r:: 36 31 20 17 28 29 HI 5 7 2J 26 20 8 21 28 32 a:J 36 33 aa 38 36 as 31 28 49 38 44 40 7 2 ... 
19 18 3 3 0 16 0 -6 - 0 0 10 8 - 0 - -t 2 Ill I 12 16 81 30 18 11 18 18 18 18 • fl 7 -T -10 t.8 

Cl L k j Max ., 2-& 2' 23 13 3.! 34 20 d g 21 28 18 , II HI .,. 21 I 86 I 34 34 ,13 29 Ill SI 18 88 'n 36 86 lit II rd.I ~, .. 
ear a e I Min . H g 5 0 0 13 1 JO -5 -2 8 g -It -5 1 14 14 I 17 .. 29 24 1a· 1a 1 '1 14 11 9 8 -U -21 II 

1 Max 3tl 3S 30 31 28 28 22 15 16 27 31 29 17 31 3!J 31 3 I U 3:i 86 35 as M 31 80 116 3J 38 61 84 18 81 I 

Clint.on.... Min 12 !..'9 17 10 3 16 6 2 " -1 II 12 -1 -5 I, 16 l'i I 1' 30 32 32 81 21 13 JO 5 18 10 Ill 2 -8 18.1 -, . rax " l!D 28 20 34 32 \S 13 10 ~ 29 00 11 2J 81 :n 38 37 88 ~ as 38 32 85 36 '5 88 '3 40 D 6 30. 
College bps Min 18 19 11 

_, 
3 15 ' -8 -0 

_, 
12 12 -10 -5 a 2,'\ 1 12 21 32 ao P/l 20 2"'3 12 13 13 16 24 25 0 

_, 
11 .1 

Max fO 36 2D 26 aa a, 28 H 14 00 :n 2-& 17 26 31 38 41 35 35 113 37 38 Bl M !'I 4! 88 43 46 10 5 ••• 
Cornlog .... Min . 2:! ... 12 -5 0 16 ti -I! -6 -1 10 10 -10 -I -1 2& 27 Ill 81 ~ 28 2, 30 13 21 14 18 28 10 0 -10 18.8 

.,l 

Oo. Bluffs , ptr: · :1: 33 28 12 31 36 20 11 17 3-'> 32 26 H 37 3! a8 -&3 36 34 33 a7 39 84 311 81 48 37 f9 85 8 6 .,_. 
21 5 5 5 12 4 -:I -5 2 1l 5 -.1 5 ' 2'.? 19 20 32 28 29 24 111 H 21 14 28 17 8 -2 -9 118 

Max 26 •>·> H 11 22 20 6 2 8 2, 26 I f\ 4 17 " ' S3 3& 36 3ll 35 84 28 ~ 20 18 3' 11 38 84 ➔ -a Ill 8 .... -· Oresco ..... Min . 4 a 4 ·-1 -5 10 -3 -to -10 
_, 

6 0 -H 11 -4 14 11 12 25 29 26 11 8 -2 2 20 6 IS 8 -It -IO I .I 

Daven1,1'rt {Max .' 36 42 31 21 29 :n ~a 15 12 28 31 fO 13 w H5 34 41 40 35 8,5 a5 42 81 33 20 39 3J '° is 18 10 Bl.1 

ao 10 lo .. 18 8 0 -3 a 17 9 .j l u 27 22 20 31 33 a 31 23 18 17 16 18 18 28 I -a is., 
• Min ., 10 • 

j Max . 18 25 28 18 24 :2 12 5 10 24 28 " 10 ~ 2! 84 36 3d 34 3d 86 80 98 21 24 N 29 84 87 15 
_, Nf 

I 

Decorah .... 1 Min 6 5 II -2 -5 11 1 -8 -JO •> ll -11 -10 -5 • 12 10 10 22 f8 'n 17 13 .. 8 .. 8 8 UI -10 -20 , .o 
-- • .. 

J Max 3' 34 17 15 . ., 2~ 12 3 - 2.'\ 211 18 8 22 29 3~ 35 83 33 31 a6 a, 80 34 26 u ISO 41 118 -a -1 26.0 
;i. ' Denison ... 1 Min. !O 21 3 -8 6 12 4 8 - .3 - 8 -14 

_, 
-5 18 17 11 35 ao 25 llO 26 8 12 13 Ill 18 -8 -9 -18 87 ., 

' 
D M , { Max 38 3J 2'J 18 31 2'2 !I " 12 27 3J 24 10 24 00 36 ,~ 36 87 35 38 36 82 32 Z7 tO 38 46 43 8 5 :s., 

' ee o ,nes Min . 21 ,,. 
11 0 0 20 " -2 -3 -1 H " -6 -I a 23 18 18 a2 31 29 2:J 20 15 20 18 lll 11 8 -1 -10 U.I 

_;> I 

De Soto ... { ~i::' :: .. .. .. 11 2:; 30 21 10 21 30 36 8\1 a; a1 lU 40 2; 82 83 29 lfll 87 " 40 10 0 ••• 
. . . . . . .. . . -:! 1 15 6 -6 -2 I o 22 17 15 30 33 llO 26 2~ 14 !B 17 213 M 10 I -11 ll.l 

D 1 Max . 2i 2d 2-l 12 ! 21 
.,. Hi 2 8 Z:.J 27 f2 'j 17 24 Bl ,6 3' a!? 3!? 33 %7 2l 15 24 1K IN 81 87 13 -a ., 
..,) 

ows ... ... l'tlln . 8 0 ' -'j 13 11 I - 12 . g ·9 II 6 - 12 -11 -7 15 10 8 2! 19 27 H 15 l 8 14 ll 14 8 -9 -11 ••• 
Dubuque .. { :i:. 31 28 2d 18 2-& 23 18 11 12 24 31 25 11 24 29 33 36 37 8' 3.'i 8.5 36 a1 28 • N Bl 41 48 II 4 n,: 

16 18 12 6 5 15 4 -1 .j 0 1" - - 3 -S 7 21 16 16 2i aa iil 28 JD 12 8 8 13 10 21 -1 -10 
' 

Eldon . ... { rir:· 35 l!O 16 12 ~8 I 21 IO 4 5 22 33 27 11 22 30 2Pj 31 45 31 34 35 32 25 24 • 216 35 35 N H 4 ••• 
11 23 15 3 I 18 JO -5 10 - 5 " 111 -7 -6 4 21 11 1 17 82 32 30 ao 2S 18 12 JI 21 80 11 I -a IJ.9 

• 
Iild {Max.I E-3 32 :!5 z, 2.'i 2ll 21 " 12 22 31 2"l 12 21 3:; all 42 as 33 33 a2 31 2Z Bl 80 as 18 41 Ill 10 0 ., 

I 

ors ... Min . 10 20 7 -4 -s 3 -2 -13 -12 " 5 1 -15 -11 -5 9 12 9 23 2R 25 l!'i 9 3 12 9 12 15 14 -8 -• '' -, 
Elkad 1 Max . 4; 2, 21 24 28 26 16 13 16 31 36 2\ 17 27 33 33 41 45 B.'i 33 36 as 33 IIO at a,J a 40 46 8 8 ■.1 

er · · · Min • 9 7 -& 0 -2 11 0 -10 ·10 -1 g 4 -8 -8 -5 d 6 6 17 31 so 2l 20 6 3 -1 10 8 IO -8 ·I& 51 

E stherv'le. i !\lax. Ia 22 21 6 21 26 - 4 0 25 C), •• -4 12 Ill 2, I 2 2\1 at 30 23 19 16 25 1'4 SIi 17 85 ., -10 -10 11.9 -· -
Min . 9 8 0 -4 -6 JO .. -13 _, ' -!'l 5 -1 -13 -10 -5 11 16 11 13 111 13 12 12 -3 10 8 10 11 1 -17 -• 1.5 

F t 8 ld j Alax · 36 -&4 ~ HI 29 27 17 10 10 29 37 ::s 14 .L 82 35 4~ 37 iU 86 3.'i 41 36 35 a2 40 36 47 51 33 . =• a r 6 .. • 1 Min . lf 23 16 • 2 I Ii 10 -I -5 -1 II If .. 2 18 24 I 1.i 17 32 82 30 30 25 15 20 14 1B ~ 83 s -'I 

J Max I a2 2, 1~ 15 2-1 2-& t5 I -& 10 21 28 20 ' 20 z, a1 as 40 3.j 35 8,5 81 27 23 23 84 80 87 40 15 3 M4 
Fayette .. I Min . H 8 10 -1 -7 10 ·1 • I! 10 -a 8 5 13 -12 16 17 10 I 11 23 2\1 Z!'I 20 15 a 2 1 JO 8 IS -8 -18 I.I 

F d I Max 12 H 15 13 15 I 12 .. 3 15 20 II 10 1:-1 7 20 17 2'J 2-i 36 30 22 25 8 18 2! 21 23 • 8 10 IO 17 0 
' on a.. . l Min . -2 ., 4 1 13 6 a --l ·• 11 11 - 13 - 12 0 .. 12 H 13 22 21 18 1a 5 4 g 7 8 fl -9 ·IO -I ,.8 

- ' 
Forest Olty j Max· 12 .,., 2! II 20 18 3 -3 (I 18 20 11 5 16 1H 31 as ' 311 24 32 33 30 27 2! 2l 37 31 rr 17 10 

_,. SJ.I --7 4 0 
_, 12 0 -11 ·6 ·• 5 " -ta · 10 ◄ 1/j 11 ) :! 23 2D 21 u 1/i -1 2 15 10 ' 5 -IJ -• , .1 

Min . 9 ' G 1 Max . 33 31 21 16 33 :?R 21 3 5 (I• 30 HI !I 2! 30 83 31i , 35 3:i 116 38 33 28 a., 29 89 113 ,1 87 7 -I Ill I -· a va .... . 11\lln .l 21 16 • _, 4 H a -11 -8 - I 17 .M ·12 -1 -<l 15 
171 ~~ 25 25 - 19 15 8 16 11 16 19 7 -8 - 18 7.t --

Garden G'e J Max . :2 I io . 6 I : ji .. .. .. .. .. .. .. 
~ 

.. .. .. . . . .. .... 
1 M In . 111 22 21 0 -8 a 11 1? -10 ·6 ' ao 16 18 :11 :12 29 S3 13 22 18 81 20 M -1 -10 11.1 

Glenwood .. { :fri 42 86 30 23 :it 36 30 10 10 30 34 32 15 25 30 33 41 l!.i 3-1 r,3 38 38 46 37 36 46 45 ,11 44 18 18 •. , 
2.1 19 10 -7 -3 I!\ .. -7 ·M -I • fl 10 -5 0 -3 2ii 17 16 31 2\1 ~ 21 2-& 15 17 17 28 25 26 0 -10 ll I 

' 
0 \Max 32 26 24 15 ~ 2-& ~o 5 10 2rl ., .. - 10 21 28 33 31 35 aa 31 35 so 28 24 2' 85 80 87 Ill It ➔ Mt -· -reene. . 1 M la 7 u i -5 -5 Ill 2 -10 11 a 8 I! Ill •ti .:; I 13 II {I 22 ao 27 13 17 2 la g 10 10 18 -8·-19 5.f 

Green8eld { Mux . I 37 41 30 16 as 21i 111 10 10 
.,. ~-· Zl 1!! Z:i 31 35 37 31 31 ~ 38 35 32 32 ao •• 36 '' 40 18 5 ••• _, 

· Min I hi 20 9 -2 JO 13 -1 -!l 10 -5 8 ll -12 -5 ., 20 ti l! l llU 31 28 111 17 10 12 11 21 JD 10 -6 -If •• -
l\lax 35 32 ~ 11 ::4 24 23 5 10 "" !!.'I 22 II 2:! 28 34 3i S? a2 aa 34 38 83 20 32 a, 35 40 40 11 1 18.5 

Grinnell .... { Min Jll 
..... 

22 11 I 1 UI 1i -6 - 6 -2 I :1 I'! -10 ., 
6 "" 17 17 28 111 29 24 21 12 16 1, 18 IT IO -a -12 11., 

to I 2, -- -
Grundy o·r{ Max . 33 29 26 16 1:5 25 20 3 2t! 20 ~ ..,., 

29 31 ~ at 33 35 35 al? 28 18 24 !5 82 811 811 a -s ••• ' --
Mln 10 15 5 0 -6 12 -I -11 . g 1 -5 9 .2 -11 -8 5 16 lJ 11 25 29 l!'i 111 15 6 5 15 12 1, 6 -8 -17 80 

G•ttbrleC'r i Max . 3.'I 35 15 2D 28 2~ 15 12 -6 2.'i ::d 20 10 l:! 30 il3 33 a:1 15 .. . . .. .. . . .. .. 48 30 0 0 -Min 15 15 10 16 11 ll 6 -6 -7 0 .3 0 -10 -a ,, 13 0 g 9 .. . . .. u 8 -3 -lf ,. 
0 J l\lax . 29 2d 18 1, 25 21 g 2 9 23 27 18 4 21 .,. 

30 i a!i 3t 3,'J 34 3-& 30 26 27 20 36 19 37 86 -2 
_, 116 -· ampWn .. I Min . 10 15 10 0 -2 ta -1 -10 - 1 - 3 I:! .. - 11 -4 -1 ti 1~ 19 HI 81 27 17 15 5 10 18 19 12 6 -8 19 7.8 

Bovev ille .. { rir:: 35 32 26 17 30 28 2.5 7 8 2o 28 .,.. 10 24 j 81 a:1 36 a, o3 Ba 31 3& 30 32 29 ~ a7 43 42 13 ' ll7.G 

20 2-& 11 t 2 16 6 -7 -7 -2 12 t .. - 10 ' 8 •> I I •> I 2"J 31 31 28 23 20 14 21 16 u 23 13 -a -10 11.8 
w -

Oumboldt. J rii:• 30 28 2.'i 16 26 26 21 5 20 I 2> 28 31 :l2 20 24 ~!I 311 35 33 34 33 21 30 213 ~ 89 a.a 37 36 lS -2 158 

13 ~ II 
_, - I 12 

_, 
- 11 _, -3 11 , 1:3 15 - 6 11 17 H 8 21 28 ~ 17 20 -& 20 31 16 17 10 -10 -2J '7 .5 

lndep' n'cc. t :f: 31 :m 2-t 15 21 a, 18 6 J1 2.? fj 25 1:a 22 ~J 3! 3i 38 33 34 33 3:! Ill 26 2~ S3 22 8' '° 1 -a 1417 

- 11 fl -2 -6 g -:3 -0 · 10 5 7 ~ -11 -13 0 J8 !l 10 26 :io ?8 21 19 7 15 4 12 H 83 • -16 8.8 

' 
[ndlanola . { :r:: 38 32 27 16 :n 2U :6 20 g 26 31 26 15 24 31 :u 311 35 33 31 36 35 80 S3 30 31 36 45 39 SI 5 ■ 1 

JS 2, 10 - I 0 18 fl -6 -6 ., 12 13 ·II a 11 25 17 17 29 30 2U 24 22 )3 20 18 23 22 21 -s -18 11.1 

Iowa Olty .. { :r:: 3tl :n 2IJ 17 Ill 87 22 II JI 26 al 27 15 27 aa 34 as HII a; au 33 35 33 82 82 37 85 '43 48 34 '1 28.f 

10 27 17 3 2 17 7 -3 -6 -8 H 15 · 6 -6 6 18 H l!I ao 8'.! :n 2~ 24 JS 12 11 11 J5 31 -1 - 10 11.8 

Iowa l?alls. l :r:: 31 at ~ Ja 23 24 .,., 0 10 23 27 111 5 111 26 :11 3i a! as a, ll!l ao 26 97 B3 85 31 87 84 7 -6 18.11 --8 14 7 .3 -8 12 -2 - 11 -10 -5 10 4 -12 -7 -7 )2 12 8 24 30 27 15 16 4 12 tG 13 1, 6 -9 -18 65 

Keosauqua Max · 38 46 30 20 31 32 26 17 13 81 ao 18 24 31 39 35 4,'i 41 37 37 3ii 41 3i 40 ~ ,1 40 48 tl6 21 10 831 

~ln . 15 27 16 5 1 l ll 12 0 -2 0 17 18 2 -2 IS 23 21 19 32 83 31 ao 23 18 21 18 26 26 15 5 -6 15.& 

{ Max . 37 47 30 24 35 36 10 H lt r, 88 32 111 aa 39 36 41 -& I 3' a7 36 39 37 38 IIO 41 88 48 57 80 10 88,I 

Keokuk · Mio . 2-& :11 24 10 6 20 15 3 1 2 14 20 0 2 18 az 28 22 31 33 32 82 SD 1ft 14 16 27 23 37 'l -4 18.9 

l{noxvllle. { nr:: ,o 36 2.> HI 31 30 • 22 12 11 2; 32 2& 13 25 31 36 45 35 33 Si' 37 85 33 .as ao 38 35 47 49 18 a ••• 
1!! 22 11 2 2 111 8 -5 -b " 14 1-1 -8 

_, 8 23 15 18 30 80 30 26 u 15 18 18 21 21 -:3 -10 u., -



IOWA WEATHER AND CROP SERVICE. 11 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR DECEMBER, 1898-C0NTINUED. 
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Oarrol l . • . . . . . . . . . . . . ................... ... . 
Oedar Rapids ...... .. .................. , .... . 
Oedar Falls... . .. .. .. . . . . . .. .. . .. .. .. .. . .. . 
Olio ton ................................... .. 
Davenport .................... . , . . . . ..... . 
Dela.ware t ..... . .................... .. ...... . 
Der>l son .. .. ... ... •. . .. .. .. .. .. . • . .. . .. . 
Ile Soto h... .... .. .. . ... . . .. .. .......... 
Des Moines , . . . . . . . . . . . . . . . • . . . . . . . .. 
Dubuque..... ..... . ..................... .. 
E ldoru. .. ............................... . 
Gu.Iva ............................. ........ . 
Grinnell... .. . . . . . .. . . . .. .................. . 
Grundy Oeoter ............................. . 
Guthrie Oeoter:t h.... ... .. .. . ........ . 
lndependence. . . . . . . . . . . . . ... . . . . . . . . . . .. 
Iowa Olty .... .. ... .. .. . ... .. ........ .. 
Iowa. Falls .. ................................ . 
Le Ols.tre ................................ . 
Linn Grove.............. . . . .. . ... .. . ...... . 
Logan. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • ..... . 
Maquoketa .. ............ ....... .......... . 
Monticello....... . .. . . . . . . . . . . .. . .. . . . . .. . 
Mt. Vernon• .............................. . 
Newton... .. . .............................. . 
Odebolt........... . ..... .. . .. . .... .. . . .. .. 
Ogden. .. . . . . . . . . . . . . . . . . . . . . . .. • ... •... . .. 
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18 0 
18 7 
15.8 
,, 0 
17 4 
2\. 8 
2i:l.2 
14 6 
17 •I 
21.2 
., 7 
19.2 
15 6 
17 .2 
18 9 
15 6 
13 4 
15.8 
20 8 
14.7 
.. 
18.6 
19 .4 
21.6 
18 < 
18 8 
18 8 
17 4 
18 8 
19 .2 

Reinbeck ............................. . 
Rockwell Olty . . .. . .. .. .. . .. . .. .. .. .. . .. .. . 16 6 
Sioux Olty.... .. ... .... .. .. . .. . . .. .. .. ...... 20 4 
Sac Olty .... ................... .. .. .. . .. . .. .. 16 .2 
Toledo ..... ...................... ..... ... ... .. 17 .4 
Vinton• ....................... ,.. . . ... ... 18 tl 
Waterloo .... ..... ... ...... . ..... . .............. 10 .8 
Web!>ter City ........ ...... ... ... .. . .... . ... 16.6 
,vhltten ct,•.... ...... ... ........... ... .. ... . .. 15.5 
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27 I 
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25 4 
r..8 
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i:H . l 
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28.9 
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25.3 
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28 I 

26.9 
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23 ' 25.5 

l U.5 
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16 0 ,., 
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15.4 
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13 2 
J2 . 2 
II 0 •• 7 6 
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6 .0 
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IO. 7 
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9.8 
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STATIONS. 

. tow A WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR DECEMBER, 1898-CONTINUED. 

I>, • -;:::: = -"' +:> 4) 

SOUTHERN SEOTION. 

I 

TEMPERATURE OF THE AIR (IN DEGREES PRECIPITATION, IN ~'O 
F ABllENHEITl. INCHES. a> s:l 

-------------------la4) I Cl+:> 
EXTRlllMlllS ~ :;j c0 ,.ci 
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§a 
:s :S ~ :S A :S _________ , ____ ---- -- __ , _____ ---1 -- -- -

A tton ...................... ........ ..... : ..... . 
Albiaa ..................................... .. .. . 
Atlantic . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. . ... . 
Bedford.... . .................................. . 
Bona.pa.rte . . . . . . . . . . . . . . . . . . . ................ . 
Ohartton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Cl a.rind a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . 
Oollege Springs ............................. .. 
Oornlng.. . ..... ........................ . 
Oouncll Bluffs ............................ . .. 
Eldon .. ................... . ..... ........ . 
Fairfield :I: b.. . • . ............................. . 
Ft. Madison*. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
Garden Grove:!: ..... ... . .......... ............ . 
Glenwood ................. . ............ ....... . 
Greenfield.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 
Hedrick*. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. . 
HopevUle ............ ..................... . ... . 
Indianola ... . . . . . . . . . . . . . . . . . . . . . . . . . .... .... . 
Keokuk......... . . . . . . . . . . . . . . . .. .......... . 
Keosauqua .................................. . 
Knoxville .. . . . . . . . . . . . . . . . . . . ............... . 
Lamoni f ..................... • • • • • • • • • • • • • • • • · 
Lenox . . . . . . . . . . . . . . . . ........................ . 
rtlooar .... ................... ...... ..... .. ..... . 
Mt. Ayr............... . ...................... . 
Neola... . . . . . . . . . . . . . ......................... . 
Omaha.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Osceola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
0 vid ........................ · · · · . · · · · · · · · • · · · 
OsKaloosa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Ottumwa. . . . . . . . . . . . . . . . . . . . . . . .............. . 
Pella . . . . . . . . . . . . . . . . ......... ..... ...... . . 
Sidney ................... ...................... . 
Sigourney... . . . . . . .. ....................... ... . 
Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Thurman ............ .............. .......... . 
V UUsca:i: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... • . • 
Wapello ................. .................. . 
W bat Oheer.... . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Washington .................................. . 
Winterset ................... ................. .. 

19 4 
2l.0 
17.9 
20.4 
23.5 
21.6 
18.2 
21.1 
24.0 
21.4 
19.2 
23 4 
27.1 

22.4 
19.2 
16.7 
19 6 
20.6 
26 0 
24.6 
21.3 
18.6 
19.3 
24 ti 
10.6 
18.8 
22 0 
20 0 
21.6 
20 .8 
21.4 
16 6 
21.7 
20.2 
11 8 
20.8 
18.0 
25.9 
19 8 
20.3 
20 6 

27.5 11 .4 42 28 -11 
34 5 7.6 56 30 -12 
23.0 7.8 42 28 -12 
29 9 10 9 45 28 -12 
32.0 15.0 63 29 - 7 
30.8 12.4 49 27 - 9 
26 .6 9.8 41 2i -10 
30 9 11.3 45 26 - 0 
35 8 12 3 45 29 -10 
30 6 12 3 49 28 - 9 
25 6 12.9 45 18 -1() 
32.l 14.7 51 29 - 7 
. . . . . ... 
32. 9 11.8 
28 .8 9 5 

27.5 
29.1 
33.2 
33.6 
29.9 
26 7 
27.9 
32 2 
27.9 
32.2 
29 .6 
tr.5 
3l 1 
30.1 
31. l 
~7 
28 2 
31.0 
25 5 
29 9 
27.6 
36 6 
33.2 
211 9 
27.5 

11.8 
12.1 
18.9 
15.5 
12.7 
10 6 
10.7 
16 1 
lt 3 
5.5 

14..5 
12.6 
12 2 
11.5 
11. 7 
10 6 
15 2 
9.5 

10.0 
11.7 
8.4 

15 2 
6.6 

10.7 
13.6 

55 29 - 2 
. . . . . . 
4.6 23,26,28 
44 28 
42 28 
43 28 
45 28 
57 29 
56 29 
49 29 
38 18 
42 28 
58 29 
38 26 
42 2, 29 
48 28 
46 :!8 
49 29 
48 29 
50 29 
44 28 
4i 28 
49 29 
40 28, 29 
44 26, 28 
46 28 
60 29 
55 20 
51 29 
44 :t8 

-10 
-10 I 
- 14 
-12 
-10 
-12 
- 4 
- 5 
-10 
- II 
-15 
- 5 
-10 
- 8 
-10 

· -10 
- 11 
- 9 
- 6 
-16 
-10 
-12 
-18 
- U 
-14 
- 5 
-10 
- 11 
-10 - ____ , 

A. vera.ge . .. .. . . . . . . . . . .. .. . . . . . .. . .. . . .. .. 20. 8 29. 9 11. 7 47. 2 
A.vera.geforthesta.te .. .. ........ . .... . 18.1 27.2 8.9 43.4 

. . • . .. . . -9.9 
... - 14.6 

31 
30 

8, 3L 
13 
31 
31 
81 
13 

13, 31 
8L 
9 

31 
31 

13, 31 
81 
31 
3L 

13, 31 
3L 
31 
3L 
31 
31 
13 
a1 
31 
7 

31 
31 
13 
81 
81 
31 
81 
31 
31 
8 

81 
31 

13, 31 
31 
81 

53 
68 
54 
57 
60 
58 
54 
65 
55 
58 
55 
58 
57 
.. 
56 
58 
51 
63 
57 
61 
61 
69 
46 
57 
63 
48 
50 
58 
56 
60 
57 
56 
60 
5l 
61 
53 
55 
60 
65 
64 
62 
54 

57.1 
58 0 

.69 

.35 

.58 

.72 

.93 

.83 

.90 

.86 

.60 

.70 

.81 

.75 
1.47 

.30 

.49 

.05 

.60 
1.01 
1.38 
1 09 

.38 
1 38 

.8i 

.70 
1 01 

31 
.90 
.98 
.55 

1.00 
.40 

1.35 
.59 
. 15 

1 07 
.70 
.53 
. 10 
.38 
.71 

.48 

.25 

.38 

.88 

.55 

.50 

.55 

.58 

.40 

.30 

.42 

.47 

.77 

.30 

.41 

.05 

.42 

.63 

.94 

.86 

.20 

.83 

.60 

.40 

.40 

.14 

.48 

.42 

.30 

.48 

.25 

.71 

.47 

.15 

.60 

.70 

.30 

.10 

.23 

.61 

. 73 . ..... . 

.48 

2.0 
3 5 
20 
2 0 

...... SW 
.... SW, NW 
..... NW 
2.0 BW 

. . . . ..... 
2.1 
45 
8.0 
2 0 
2.0 

T 
T 
·r 

8.0 
1.2 

.6 

2.5 
.9 

1.0 
2.0 
3.0 
1.2 

3 0 

2.0 
80 
40 
8 2 
25 
1.5 
7.2 

2.5 
T 

1.0 

. .... 
1.0 
2.2 

.. .2 

T 

.3 
T 

2.0 
• • • • ♦ •••• 

1 5 
6.1 
3.0 

T 

T ...... 

w 
NW 
SW 
SW 
s 
w 

SW 
NW 
NW 
SW 
NW 
NW 
NW 
SW 

. . . . . . 
NW 
NW 
NW 
NW 
SW 
NW 
NW 
SW 
NW 
NW 

W,NW 
SW 
NW 
NW 
N 

S>\7 
s 

SW 
NW 

SW,NW 

5 
16 
17 
14 

12 
18 
22 
16 
19 
23 
16 
12 
10 
9 

15 

12 
14 
16 

18 

19 
15 
9 

21 
13 
8 

15 
lfi 
10 
12 
20 
15 

9 
23 
19 
23 

15 11 
8 'i 
3 11 

12 5 

13 
8 
4 
5 
3 
1 
9 
7 
8 

17 
10 

6 
5 
5 

10 
9 
7 
6 

12 
13 
5 
6 

.. ia · .. e 
6 12 
6 9 

6 7 
. . . 

7 6 
4 12 

12 10 
3 7 

10 8 
13 10 
3 13 
4 11 
9 12 

14 5 
7 4 

10 6 

16 6 
2 6 
8 4 
3 6 

3 
2 
2 
3 
2 
7 
4 
a 
2 
3 
3 
2 
2 

1 
4 
1 
3 
4 
6 
5 
2 

4 
2 
5 

6 
3 
4 
2 
4 
2 
5 
2 
1 
5 
1 
2 
1 
3 
a ---- --1--1--- -

2 6 
3.9 

1.4 
2.8 

NW 
NW 

15 
16 

8 
8 

8 
8 

a 
3 

* Means determined from 7 A. M, 2 P. M. and 9 P . .11.. observations, and maximum and minimum are taken from eye readin~s. tMeans determine,l' 
from 7 A. v. and 7 P. M. observations. :i: Received too late to be comnuted with means. a One day missing, b two days, etc. 
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DAILY AND MONTHLY PRECIPITATION FOR DECEMBER, 1898. 

DATB. 
S'l'A'!lONS. 

1 3 4 G 6 7 8 9 10 1 t 12 18 14 15 16 17 18 19 20 21 22 23 2{ 25 26 27 28 29 30 31 
--- - ·------------

Aft,, n .. .... .... .18 ... . ..... , . .......... . 
Algona... . . . . . . . . . .10 T T . . . . .10 . 07 . . . . . . . . .•. 

·------ ----------.48 . . . .08 ... 
. 10... . . .. T . . . . . . .... . . . ... . . . . . . . . 

Alta(Hadden) ..... 03 .. .02 .... 10 ............. . 
Albia .................... . 2~ ...................... . 
Ama.na............. .02 . . . . .04. .08 . . . . T T .. . , . . . . . 

. . . . . ... .16 . . . . . .. T 
T . . . . . . . . . . . . T . . . . 

.01 T . . . . . .. . ... .oa ...... . 

.10 03 : : : : : : . : : . : : : . : : : : : : . Atlantic . .. . . . . . . . . . . .20 . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . .30 .02 .... 
. . . . . . 

Audubon.......... . . .. .. .60 ... . ..... 
Belle Plaine. ..... . . . . . . . . . . . . . . . .04. . . . . . . . . . . . . . . . . . . • . ....... . .. . 

.as 

. 20 
. . . . . . . . . . . . . . . . . . . . . . . . . . 

Bonaparte... . . . . . . . . . . . . . . . . . . . . . . .. . . . . , . . . . . . . . ... 
Britt... . . . . . . . .. . . . 10 .04 .02 . . T .20 . . . . . . . . . . . . . . . 
Bedford .................. 16 .... .. "·· ..... . 

. . . ... 

. . . ... 
. JO T . . . ...... 
.88 . . .li5 . . . .. . 
T T .. 

.05 T 
. . ' . . . . . .. . 

. . . . .. 

. . . . . ... 

. . 

.10 
. . .80 .. 
. . . .04 . ... 

. . . . . 
. . . . . . 
. . . . . .. 

Oa.rroll . . . . . . . . . . . . . . . . .80 . . .10 .. .. ... •. . . . . . .. . as . . . . T .lA .. " T . . .. . 
. . . . T ... . 

Oeda.rFa.lls........ . .20 .. . .... 
Oeda.r 'R1iptds. . . .05 . . .15 . . . T T .... 
Oh art ton . . . . . . . . . . .20 . . . . . . . T . . . . . . . . . . ... 
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West Bend.. . . . . . . .10 . . . . . . .10 T . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 10 
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Wilton Junction.. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . .. .... 
Winterset......... . . . . . . . . . . . . .18 ... . T . . .. . . . . . . . . . . . .. . . . . . .. 

T .. 
. . .60 

.51 .02 

.30 .... 
.. T T 

Wapello...... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... 
What Oheer. . .. . . T . . . . T 10 . .. . . .. . ...... • . .. . .. . . . . . ...... . 

. . . . . . 
... .. . . T T . . . . . . . . . . . . 
. . . . . 
. . . . . . . .. . 
.23 .. 

. 05 . . . . . . . . . . . . . . . . .28 . . 
T .... 

. . . . . . . . . 
.CB 

.... .38 
. . . . . .. 

.06 
T .::: ::. T .:: .... 
T . . . . . . . . . .10 .. 

........ .46 
.83 
.38 
.04 
.40 
.30 
.20 
.70 
. 71 
.53 
.IO 

.10 . . . . .05 .. 
. . . . . . . . T .... 

. 10 . . . . . . . . . 
T T . . . . .. . T ... . 
T . . . . . . . .......... . 
T . . . . . . . . . . . . . ...... . 



JANUARY. 'FEBRUARY. MAROH 

. •i:l I • 4) i:, I • I . I s:; I 

a f a f . 
Q) 0 Sf . Q) 0 a cii STATIONS. a . 

"".£ a a a . a '"'- .... a ....... .... .... G) ... 
Q) ::s ::s ::s p.~ - G) ::s ::s ::s p.~ - Q) ::s ::s ::s p.~ ..... ...,E ..., ..., e d! ~..., a d! "'.., a d! 
Af a ..., 0= 8 ..., 

cf .§ ~ A ol .... .... .... -- ........ --- cd P. ~ oS ~ - - oS C. ~ - cd p. ~ cd ~ Cl! Q) M - M Cl! 4) M A ...,_ 0 g ..., .... 0 d ...,_ 
0 cO cd Q) p. cd Q) i:i. - - -Q)P, G) c:i. oo oo g oo A A :a ~ :a ~ UJ :a :a :a 8 (l) ~ :s :s 8 {/J :s 

- - - - - - - - - - - - - - -
\lgona.• ..........•. 21 37 -3 .25 2.5 20 40 -16 1 65 11 0 34. 61 61 45 11.0 
\1 ta. . . . . . . . . . . . · · · · 22 38 - 1 .25 2 5 21 42 -12 .93 7.2 34 66 51 44 5.1 
3rltt ........... .... 19 39 -8 .25 1 8 20 41 - 18 1 57 5 7 34 65 7 .93 1.5 
Jba.rles City ....... 22 40 -9 1.20 4.0 21 42 -14 2.79 17.6 36 60 11 1. 73 2.2 
Jlea.r Lake . . ...... . . . . . . . . . . . . .... . .. ... . .. 
Jresco .............. 20 88 -10 .55 1.5 20 45 -15 1.02 8.2 34 59 10 1 70 5.5 
)ecora.h .... • • ♦ •••• 20 41 -7 .82 21 44 -12 1.29 16.5 37 63 8 2 58 6.5 
JOWS .. , •• • · ·, · • • • • • 19 36 -10 .85 5.0 20 42 -17 1.66 9.0 35 64 81.57 4.0 
.-:agle Grove ....... 19 3 5 19 -10 . 90 9.0 32 . . . . . . . . ... 
mka.der ........... 23 47 -4 88 6.8 23 46 -13 1.09 13.8 37 65 10 2.67 3 0 
.:sthervtlle ........ 22 ,a -6 .15 1.5 20 46 -15 .65 6 5 34 1i, a . :18 2.5 
rayette ............ . 21 43 .!6 1.63 4.6 21 46 -16 2 63 16 0 36 58 lt 2 42 6.3 
1'orest Oity. . . . ... 20 39 -4 .30 3.U ]9 45 -u l.65 9 0 34 65 81.33 1.0 
<'redericksburg .. . . .78 . 1 42 . . . . . ... ... . . 2.37 . 
}ra.nd Mea.dow* .... 21 38 -4 . 90 6.0 21 40 -7 1.95 t6.8 35 58 12 2.35 6.8 
}reepe ............. 21 40 -9 .47 16 0 21 46 -18 1.19 18.0 37 62 10 1.69 
I ampton .......... 20 89 -6 1.03 4.6 20 41 -12 l.66 t2.1 35 IIB 10 2.37 5.6 

. . . 1.10 1.0 . . . . 1 70 17.0 . . . . . .. 1.34 8.0 :lawke{e ... ....... 
Jumbo dt .......... 21 40 -6 .23 2.0 21 4.0 -13 1.29 6.0 35 69 4 l.74 10.0 
.,a,nelng ........ 23 44 l .85 2.4 23 45 -9 1.70 16.5 88 60 6 2.37 6 6 
.11\rcb wood ........ . . . . . . . . 65 5 5 ... . .40 4.0 . . . .. . ... 1.30 20 
.1arra.bee ..... . . ... 21 38 -5 .17 1 7 22 47 -12 .94 48 34 66 11.09 5.5 
.e ?tla.rs ........... 22 36 -3 .25 3.0 23 43 -8 .45 I 5.0 36 66 61.26 7.0 
de.son ,11ty ......... 19 38 -10 T . . . 20 41 -15 .95 . . . 84 62 8 .76 . .. 
~ew Hampton .... 2fi w -2 .53 1 5 24 64 -9 1.60 16.0 39 67 11 1 61 6 0 
~ortbwood .... . . 20 40 -6 .20 2.0 20 42 -13 1 95 12 0 35 62 91 08 3.0 
)so ge. . ........... 19 . . . . . .37 l.2 19 . .. ... l.76 14.6 32 . . . . ... 2.01 6.0 
'lover ..... .......... 20 40 0 . ... .... 21 44 -13 .60 6 0 36 65 5 .92 5.0 
>rimgba.r ...... .. . 21 86 -3 .19 1.9 22 41 - 11 32 3 2 36 68 51.20 5.5 
ttdieway .......... 28 51 -3 1.01 4 6 27 51 -10 3.69 24.0 37 60 11 3 12 7.7 
too Rapids ....... 22 46 -7 .45 4 5 . . . . . . .... . . . 34 64 2 .99 4.0 
tutbven .......... 22 42 -3 .10 1.0 21 41 -13 .85 8.5 84 63 51.50 7.f> 
,tbley . . . . . . . . . . . . . 21 42 -4 .20 2.0 21 46 -12 .57 1.6 3J 64 3 .50 4.0 
,pencer ......... 20 38 -2 .04 .5 2(l 42 -13 .67 2.1 33 61 4 .74 4.2 
,~lrlt Lake.. . . ... 22 47 -5 .30 3.0 20 48 -14 .60 6.0 34 65 3 .87 5 0 

averly ........... 22 40 -6 1.00 6.0 22 43 -11 1 30 10.8 38 6~ 13 1.91 8 2 
Vest Bend• ........ 20 38 -5 .25 2.5 20 40 -12 t.40 9.0 33 63 8 .97 4.5 
Vasbta. . ........... . . . . . . ... .10 1.0 .... .. . . .85 1.8 . . . . . . . .53 1.6 - - - - - - - - - - - - - - -

Mean ............ . . . . . . . . . . . . . . . . . . . . . . ... . ... .... . .. . . ... . .. . . . . . . .. . . ... 

.mana. ............. 23 41 -12.9917.2 23 48 -151 11 8.1 38 61 15 2.26 .7 
,mes . . . . . . . . . . . . . . 23 42 0 .46 4.7 23 44 -10 . ... . .. 38 61 12 .78 T 
,udubon ....... ~3 43 -5 110 11.0 24 47 -9 1.10 . . 37 68 10 1.53 8.0 
lelle Plaine ....... 20 42 -7 3.32 26 5 22 47 -15 34 60 8 ~.05 2.5 
Ja.rroll ............. 22 42 -4 1.20 12.0 21 45 -10 

1. so, 13.0 
1.1010.5 36 67 8 2 .01 12 0 

leda.r Ra.Rids ..... 22 43 - ll 1.02 19.9 23 50 - 12 3.65 10.4 39 63 14 1. 71 8.5 
ltidar Fa.l s ....... 22 40 -5 1.90 8.0 23 45 -11 .70 80 i!S 61 11 1.34 4 0 
tlinton .............. 25 46 13.60 2l 8 25 55 ·-8 2 37 17.0 40 66 18 4.73 9.0 
>a.venport ........ 26 45 4 3.68 21.8 27 57 -6 1 86 12.0 41 62 20 4 85 6 0 
>ela.w!i.re ........... 20 43 -1 1.42 9. 0 20 45 -10 1.04 ll.0 35 59· 13 2.12 1. 7 
>enlson . . ........... 25 50 -4 .60 6.0 . . . . ... . -7 10 1 0 36 68 6 l 35 7.0 
>es Moines ......... 26 4a 21 50 11.6 26 48 -7 .82 3.1 40 67 13 1.35 .4 
>e Suto ............. 25 43 11 81 15 0 26 52 -10 1.44 4 2 38 70 11 1 59 1 1 
lubuque ........... 24 44 4 2.19 15.1 24 50 - 4 2.01 18.4 38 60 13 2.78 5.1 
lldora ........ . ..... 23 40 -11 2.30 23.0 22 45 -16 2.10 16.0 3!> 60 2 1.75 7.5 
tal•a ............. .. 22 39 -8 .18 . . 23 43 -9 .44 4.4 06 67 6 .82 
frlnnell ..... . . . . 24 44 -5 3.19 25.1 24 44 -9 .75 4.3 39 61 11 117 .2 
frundy Oenter ..... 21 40 -6 1.80 18.0 21 44 - 14 .77 7.0 311 6! 11 l.20 2.0 
futbrle Center ... 24 43 0 1.06 6.8 25 45 -7 .97 1.4 37 71 9 l.3l 3 5 
ndependence.. . . . 20 88 -7 1. 'i6 12.4 21 42 - 11 1.34 13.5 87 6~ 18 1. 71 1.5 
owa. CltI ......... 25 4-i -3 4 62 26.0 25 51 -12 1.16 7.0 39 65 17 3 02 4.0 
owa Fa.l s .......... 39 . . . . 1 05 9 5 20 43 -18 2.17 17.8 36 63 10 1.14 3.0 
,inn Grove ......... 23 41 -1 2.57 23.0 23 47 -12 1.46 15.1 38 62 16 1.99 3.5 
,ogan..... . . . . ..... n- 49 41. 30 13.0 26 50 -6 .80 4 0 37 68 71.59 11.0 4;) 

Iaq uoketa. ......... 23 42 -2 2.01 17.8 ~4 49 -10 1.52 11.2 39 65 11 2.93 4.0 
1a1sha.lltown .. ... 23 4.2 -1 1.02 T 25 46 - 10 .62 8.5 39 63 12 .83 
Ion tlcello .......... 24 41 -2 2.59 18.0 23 46 -13 .97 12.5 88 60 11 2.43 5.0 
It. Vernon* ....... 24 42 -4 . 24 48 -12 . .... 39 63 16 2.:IB 
I ewton ...... . . . . . . 23 42 -4 i3.22 13.5 24 46 -10 .85 5.0 39 63 12 1.16 .8 
•debolt• . . . . . 23 39 -2 .44. 4.6 23 42 -9 .95 4.2 36 65 6 t.50 11.0 
'fiden ............... 23 40 -6 .92 9.f> 23 44 -18 1.01 5.2 87 69 9 2.08 4.5 
, ln . . . . . . . . . . . . . . . · . . . ... . .. . . . . . . . ... • ♦ •• .. 37 60 10 2.88 ~.o 
~ockwell Olty ..... 19 40 -4 .46 8.5 21 44 -11 .54 5.0 34 62 6 1.18 7.0 
toux Clty .......... 24 40 1 .27 4.3 24 47 -7 .37 5.2 36 67 6 .90 4.8 
ac City . . .......... , 2 86 -4 .41 4.1 2~ 42 -10 1.12 6 2 35 61 6 1.82 10.5 
' 20 40 -5 .17 1.7 23 48 -10 1.30 11.0 ara ... ................ . . . . . . . . .. . 
'oledo ............. . 2~ 41 -111.67 8.0 2a 44 -12 . 82 7.5 37 63 12 1.30 .6 
'in ton* ............ 23 40 -4 2.27 14 .0 28 42 - 11 1.65 14 5 38 62 15 1.41 T 
V a.terloo 2L 43 -1 1.45 6.0 22 4i -10 1.19 10 .0 37 63 12 1.89 3.5 
Vebster cit{:::::: 22 42 -4 1.12 10.8 22 46 -12 1.04 8.5 36 tl7 10 2.95 10 .0 
Vest Bra.nc ...... 24 48 -3 2 29 18.2 28 48 -10 1.47 9. (J 38 61 16 2.72 .5 
Vhitten• ........... 20 39 -7 .82 8.2 21 40 -12 .40 . . . 35 63 ll .... 1.5 
Vllton Junction ... 24 45 0 3.07 20.0 26 50 -12 1.31 8 0 39 65 16 3 58 4.0 

- - - - - - - - - - - - - --
Maa.1t. .. . . . . . . . . . . . ... ... . . .. . . . . . . . ... . ... . ... . .. . . . . . . . 

. .. datr ... ............ . 
.fton ............ . . . 
,lbia. . . . . . . . . . . . . . 
tlantic ......... .. 

.. .. . . .. .. .90 9.0 . .. . . . . . . .65 
26 42 11.7512.0 27 47 -6 1.51 
29 60 -3 2.93 12 0 54 -7 .88 
23 43 -8 1.48 14.5 25 48 -8 1. IU 

1.5 ... 
3.0 40 
5.0 . . . 
2.0 36 

lelknap .......... . 26 47 1 5.00 38.0 26 60 -7 1 77 17 0 41 
ionaparte ....... . . . 
lurlington ....... . 

26 47 -2 3 83 22.0 26 56 -11 1.00 
211 43 4 1.86 11.6 ao 58 -7 1 25 

entervllle ...... .. . . . . . . . . . . . . . . . . . . . ... 
ha.rlton ......... . 
la.rlnda. .......... . 
ollege Springs ... . 
lorninf ......... .. 
ouncl Bluffs ..... . 

27 45 3 3 49 22.4 27 49 -6 .84 
28 46 7 1.4212.2 30 52 -5 2 13 
27 43 11.01 9.5 2d 61 -4 1 11 
27 48 31.5014.0 28 51 -7 1.2 
27 4-'l 1 .18 . . . . 30 61 -1 .42 

l 

:!don ............. .. 
'alrfleld........... 26 411 
'<,rt Madison•. . . . . 3J 4i 
1 ~nwood.......... 26 47 

ocfiold.......... 26 60 
u,drlok *.. .. . .. . . .. 2o 43 
[opevll le. . .. . . .. . . 25 4& 
ndia.nola...... . . .. . . . . . 
:eokuk...... . .. ao 52 
:eosa.uqua. .. . .. . 28 48 
:noxvllte . . . . . . . . . . 26 47 
,a.mon t. . . . . . . . .. .. 26 46 
,enox*.. . . . . . . . . . 27 4d 
[ooa.r..... .......... 27 50 
Ct. Ayr. . .. .. .. .. . 26 48 
Lt . Pleasant:!:•... 28 45 
•ma.ha....... . . . . .. . . 28 45 

· •sceolu.. . . . . . . . . . . . ~o 46 
•vid . . .. . . . . .. . . • . . 25 45 
•11 I< o.\nosu. • .. . . • • • . 25 45 
)t \ ,,\UlWt, ., 26 49 •-,11,. . .. • . . •.•... 

. . . . . . . . . . . .. 
-2 8.52 23.5 26 53 
73.7820.5 32 55 

-1 1 40 l-i O 36 51 
o 1 6a 16 o 2ij 48 

- li a 30 . 203 53 
12.32 26 48 

-1a3820.7 26 46 
4 a.13 14 a a1 61 

-2 3.37 20.0 28 62 
0 3 55 21 0 27 49 
12.88 -.5 27 60 
4 1 07 7. 9 28 48 

- 1 3. 12 29 60 
0 2.80 22.0 27 50 
42.'13 .. 28 64 
8 .6t 6.1 80 52 
1 3.30 25.3 26 47 

-1 5 32 30 5 2tl 51 
-3 2.0117 6 25 61 
-1 4 14 27 0 25 56 

-13 .85 
-3 2.05 
-3 1.35 
-8 1.72 

-12 .60 
6116 

-7 .54 
-4 1.16 
-5 1 -16 
-61.04 

~ 7 . 9;, 
-21.54 
-6 1.12 
-7 1.' 1 
-5 7 7 
-2, .6 7 

8 - 7 1.1 
-9 1.25 

- 14 6 7 
-7 .6 5 

9 

0 ., 
~ 

'V~LSt nKl.On .... ·, .. 2i l!\ -!! a. 17 25 c, 2o 61 -12\1 1 
! 
0 

5 0 40 
... 42 
. .... 
3.0 41 
4 2 41 
2.0 40 
T 40 .... 40 

6.0 40 
7 0 46 
2 (, ,1 
2.3 39 .... 40 
.. 39 
4 2 39 
.. 43 
9.7 41 
6 0 •o 
2.0 40 
8.1 a9 
. . . . 41 
2.0 40 
4.0 42 
2.6 39 
4. 5 39 
6.0 89 
4.7 39 
6.5 39 
. . . . . 

3.0 40 
-1.1 39 
6.0 40 , .o 38 
9 0 40 
3.0 38 8 ., ·- 38 

~•~~Yu.k .. ::::::::: : 2& ··o1a · ·oi·-i922 .o 28 4l' "1i:4 
l\guuru-:."•"• .. ·· · 27 ,i;i 4 l. O~ B2 6 29 50 -412 88 
11 \l&l't. y "." .. · · • 2IS 10 -~ 2.1:'tl 24.0 ~6 52 - 10 l.O(I 
L" hur · ·" · • .. · · · • 2a -ta\ 6 90 ,, .o 20 ti! -111 t 
,TU lls~:11. .. • · • • · · • 25 -13 -2 l .lltl HI 7 ~ !H 6 1. 7 
N hi • ·• · · · • .. • 26 4a\ - 1 1.21 27 50 -l0 1 0 
r ll OH~t • • • •.. . . .. . 2:, 4 2 0 2 24 :!:!! 0 28 f f -0 J 1 

M ----- ---1-. M~~:- ro·r at.at .. . . . . . . . .. . . . . .. " .. . . ' · · · · · 
- - - ---...;.;::;.:O ... • .. • .. • • .. ..... •.. • .. • .. • • 

7 

. 

. 

.◄ as - -. ... . .. .. . . . .. 

. .. . . . . . .. ... 

.... .61 4.4 
70 10 2.07 T 

.... 2 06 
66 9 2.02 5.0 
115 15 2.65 1.0 
64 17 5.08 1.0 
65 19 6.13 .. .. 

..... . .... 
66 14 1.60 T 
72 11 1.73 1.0 
72 11 1. iS5 .. 
69 12 .80 1.0 
69 11 1.17 . . 

.... 
64 16 2.82 2.0 
69 22 6 21 .... 
68 10 l.18 8 0 
73 8 1. 70 2.3 
63 19 1 31 . .. 
67 10 1.48 . . 
66 11 .79 2 
65 19 5.98 2.0 
65 17 5.00 1.0 
66 13 1.22 T 
67 13 2 37 T 
69 10 1.21 .7 
67 15 5 3.i .... 
67 11 2.15 T 
62 19 5 60 .1 
68 11 1 16 7 3 
64 14 1.26 T 
66 12 t 66 .8 
65 13 .87 .8 
65 15 1.00 ... .... 
69 11 1 71 
67 a 2.65 3.6 
64 11 l 85 ... . 
011 . 2 12 5.0 
t8 11 1.74 6.0 
71 11 1 80 

i:o 66 u 2 .67 
68 9 1.51 .. - - - -.. . . . . .. .... . .. . . . . . . . . 

-
47 
47 
45 
45 
46 
45 
46 
47 

. 
46 
45 
45 
45 

.. . 
45 
47 
47 

. . . . 
48 
47 

46 
49 
46 
51 
44 
44 
48 
48 
46 
46 
47 
46 
45 
46 
47 
45 

. . . . 
-
. ... 

48 
49' 
48 

. . . . 
49 
49 
48 
48 
49 
45 
47 
50 
49 
48 
45 
49 
48 
47 
49 
46 
48 
46 
47 
48 
48 
48 
47 
49 
49 
49 
49 
46 
46 
50 
47 
48 
48 
47 
47 
48 
48 
46 
48 

-
. .. 

.. 
50 

. . 
47 
50 
49 
51 
60 
50 
62 
61 
5-0 
52 
50 
49 
53 
61 
49 
52 
49 
50 
52 
.. 
50 
49 
50 
49 
56 
51 
61 
49 
49 
48 
50 

50 
51 
.. 
48 
50 
40 
48 
50 -. .. 

. ... 

TEMPERATURE AND PRECIPITATION DATA FOl 
NORTHERN SECrtON. 

APRIL. MAY. JUNE. JULY . AUGUST . 

-
od I G) ,d I • •A I • •A I •A . • Q) 0 Bf a· 8 "" 8 (I) 0 a s G) 0 8 (I) a G) 0 Bf s G) 0 a a a a l ""~ .... ""- "" .... 

G) "" 

,.._ ""-::s ::s p. -~ ..... Q) ::s ::s ::s °'"" G) 0 ::s ::s p.~ ..., ::s ::s ::a,.P G) ::s ::s p.~ C 

e cd ..,..., 
a a:I ..,..., 

e ::s cd ..,..., ::s + .a -~ A cO .§ _..., 8 
.. a !! .... 

Af 
..., 

Af a ..., 
A~ 8 ..., --- - cd p. ~ cd ~ - cO -a - cd C. - -- -- ' ~ M M - - OIS 0. cd t - a:! p. d ..,_ 0 .9 ...,_ cd Q) g ...,_ cd Cl, M g ...,_ ~ g . 

cd Q) C. cd Q) p. cd 
..,_ - oo A 00 - oo Q) C. :IS - 00 Q) p. cd - oo C :a :a 8 en :a :s ~ 8 :a :a :s 8 :s :a :a 8 :a :a :a 8 ::; - - - - - - - - - - - -- - - - - - - - -

76 23 2.42 .. 59 87 40 6.09 72 92 56 4 63 ';'4- 93 57 1.40 71 90 55 5.79 
82 20 3.02 .... 58 89 34 4.86 70 94 48 3.41 73 93 53 2.32 71 96 48 5.49 
79 18 t.79 . . 58 88 30 4.43 70 92 43 3 96 71 97 48 1.27 69 95 40 4.3.5 
78 19 1.72 58 82 33 4.38 69 9.& 45 2.63 72 94 48 2 98 611 96 45 l.38 
77 21 2 46 T 68 82 34 6.61 69 91 48 3.74 72. \12 51 5.14 70 91 46 2.98 
79 18 2.80 T 58 82 34 Z.84 68 91 43 2.53 71 93 48 2 91 69 96 46 1.35 
80 18 2.81 .. 59 83 36 3.67 69 91 44 2.88 72 94 46 3.04 69 93 46 1.98 
83 20 1.88 .. .. 68 84 31 7.22 69 90 47 4.91 71 95 47 1. 15 70 96 43 3.16 

. . . ... 55 71 3.'l 70 .. .. . .. . .. . . ... . . 71 88 fi5 . ... 
84 17 2.64 60 89 33 3 23 71 94 44 3 36 73 97 45 3 55 71 97 45 1 3-i 
76 17 1 38 1.0 57 88 32 2.22 69 97 43 8.48 71 98 45 5.39 69 98 43 4 30 
81 16 3 85 ..... 67 8<& 30 3 29 68 92 43 3 53 71 93 45 4 36 69 93 44 2.81 
78 20 2.50 .... 58 88 34 4.06 78 90 42 7.20 71 90 51 2 14 69 115 44 5.50 ... . .. 2 05 .... . . . . . 2 70 . ... . ... 3.30 . ... . ... . . 3.4!i . .. 1. 71 
76 18 2.73 .... 58 84 36 4 76 68 90 50 2.91 70 90 56 4.02 68 95 54 1 5r 
84 20 1.52 ... 60 89 82 5.70 71 94 46 3 25 74 97 48 3.67 72 100 46 1.47 
83 20 2.29 .. 59 87 35 4.25 69 92 49,4.115 7:f 95 60 J .411 70 95 47 6 38 

' . . .. 2 20 . .. . ... . . 4.76 . .. .. 3.73 . . . . . 4.00 . . .. .. 2.ti0 
82 20 1 58 .. 60 88 32 5 28 71 92 48 5.67 7d 96 52 1.22 ',1 95 44 5 Sl9 
8] 19 3.08 T 61 89 3!1 2 38 71 91 45 3 00 73 IJ.1 4tS 3.12 70 95 48 2 87 

. . . . .2T T .... .. . .. . 5.38 .... . ... .. 14.23 ... . .. 3.20 . ... . ... ... 1.39 
86 16 1.82 . .. 56 89 St 8.54 70 96 44,5 90 71 98 47 5 06 71 97 45 4.07 
84 17 1 96 .... 58 87 31 3 71 70 94 48,4. . 72 72 94 53 3.34 72 98 48 2.31 
77 20 1.85 .... 58 84 32 5.30 68 92 46 3.0J 72 92 50 3.02 69 95 44 2.65 
87 20 2.04 .. 60 82 35 8.41 611 90 4713 39 72 91 47 3.05 70 95 46 1.33 
118 21 2 49 . . 67 sa 34 3.95 68 92 43 3 00 71 94 48 1 SU b9 94 45 2 81 . . . . .... 3.02 . .. 57 . . 3.67 68 . .. . .. . 3 15 71 2.85 66 ~ 61 
82 20 1.76 . .. 69 oo 35 4.85 71 95 45 4.22 74 97 50 3.30 70 95 44 6 39 
82 18 2.19 59 88 85 4.4.9 73 96 45 5.10 73 95 48 4.52 73 95 48 2.10 
85 18 3.09 .2 59 81 32 3 30 70 9J 50 3 16 73 94 52 3 64 70 95 50 1.09 
84 14 1.45 T 65 86 26 6.05 . ... . . '10 94 50 1.95 . ... . ... 
81 1\1 3.0[ .. 57 86 ao 4.7U 69 94 44 5.4t '141 96 50 3 74 69 98 45 6 16 
86 15 1.44 ... 56 88 33 5.42 68 94 44 4 99 70 93 47 2.69 68 98 45 3 06 
74 18 3.12 T 57 89 30 5 uo 70 113 4.{I 9.17 72 95 50 4 09 70 Iii 46 a 75 
84 18 2.34 1.0 57 88 32 3 28 68 93 45 5.31 74 gs 51 3 46 70 99 49 5.52 
84 21 2 03 ... 60 84 34 5.18 7J 91 50 5 03 73 94 50 2.28 70 96 49 2 69 
78 21 2.49 .... 58 86 39 4.85 69 94 51 6.21 71 96 54 2.93 69 96 54 6.63 . .. . . l.61 .. .. . .. . ... . . 4.29 • •• ♦ . ... 4 67 . . . . . .. . ... 3.04 . ... . ... . ... .74 - - - - - - - - - - - - - - - - - - - --. ... . . . .. . .. . ... . . . . . ... . .. . . .. . .. . .. . ... . ... . ... . ... . ... . ... .. .. , .... . . . . . 

OENTR&L SECTION. 

81: 203.24 .... 60 86 as 4. 14 73 93 52 B 54 74 96 47 2.66 72 91 49 2.61 
90 22 1.52 .. .. 60 90 35 3.88 71 92 53 7.10 73 100 42 l.10 72 99 48 a.30 
86 21 .88 .. .. 58 85 36 4.119 71 93 48 2.7. 73 98 48 4.84 72 97 46 1.56 
74 . ... 3.89 .... 57 85 29 5.48 69 99 47 3 80 72 100 45 2.80 69 93 48 7.85 
91 20 1.73 .. 58 88 34 4.72 71 93 47 2.99 73 95 48 2.61 72 99 45 2.58 
87 21 2.47 .... 61 85 37 3.41 73 95 53 3 60 75 100 52 1 90 78 95 53 4.38 
87 20 2.15 .. 61 86 37 7.15 72 91 49 .> dil 74 97 47 l5 05 'i2 96 46 4.42 
8d 23 a.53 .. 61 86 35 4.53 72 93 51 8 02 75 99 48 1.80 72 93 51 7.87 
80 24 3.01 T 61 84 ;;9 6 78 73 91 54 3 53 76 97 58 1.85 73 9a 56 4 96 
86 20 2.37 .... 59 . ... . ... 2.69 70 90 50 5.62 74 96 51 1 45 69 95 62 2.50 
84 20 3.25 . ... 57 88 32 4.13 69 91 47 2.79 . ... . .. . . . . . .. . . .. . ... 
90 25 2.64 61 87 38 4.22 7t 9i 64 6.85 74 97 54 1.86 74 99 51 1.09 
89 24 1.8tS .... 61 90 lib 5.39 7il 91 52 9 35 74 99 52 2.46 75 97 49 2.71 . 
82 22 4.06 T 60 SJ 87 4.47 71 90 52 4 .311 74 95 63 2.83 71 92 53 4.37 
90 18 2.40 . 59 90 82 4 11 71 95 45 6.61 75 102 45 2.to 72 98 45 ,.76 
88 20 1.90 .. 59 89 33 5.49 72 95 52 3.34 74 99 52 1.15 . .. . . . . ... . ... 
83 18 4.31 ... . 60 85 34 4.116 72 90 54 4.67 . ... . ... . . . . . ... 
88 19 1.94 ... 58 85 32 5.59 70 91 50 7.02 70 97 46 1.32 71 95 47 4 76 
89 19 .78 .... 60 90 32 4.96 71 96 61 4. 29 7J 100 511 3.07 73 100 45 l.28 
84 16 1.85 .. 58 84 32 4.14 69 90 47 4 65 73 95 47 1 66 70 96 46 2.60 
82 21 2 89 .... 61 89 3a 4. 8U '12 93 53 3.2tl 75 99 49 2.27 7t 97 50 2.85 
86 18 1 84 .... 59 88 Sa 3.40 70 93 46 l.15 71, 96 44 1.73 70 9-1 42 3.62 
83 19 3.02 .. 59 85 Hf> 4.50 72 9l 52 2.87 , 4 98 52 a.18 71 93 49 11.44 
91 20 2.82 60 90 35 4.91 7J 118 53 3.25 74 99 48 1.60 73 100 47 2.54 ... 
!12 23 3.20 . 59 84 ll4 3.64 70 92 45 2.20 73 9tl 48 2.45 70 93 4a l.34 
9J 19 l.87 .... 60 88 35 4.l!6 70 92 50 6.48 74 96 49 2.75 7'/. 99 47 3.31 
83 19 2.40 • ♦ •• 60 85 30 a.46 73 93 53 7b 98 50 l. 71 71 116 48 5.08 
8l l!O 2.68 61 87 37 4.43 73 92 59 2.69 76 95 58 3.20 . . . . . ... . ... . .. 
87 22 2.~ .... 61 89 36 4.0i 73 93 53 4.66 76 97 52 1.43 73 97 49 4.13 
90 20 2.15 . 60 92 32 4.79 7z 94 49 L93 74 100 50 5.05 74 101 50 5. T2 
91 21 1.46 ... 59 87 3a 4.73 71 9l 48 5.88 73 99 50 1.ti9 72 98 46 2.87 
81 19 2.32 .. 511 83 :rn 4.70 70 89 46 1.90 73 97 51 1.51 70 92 49 6 47 
82 2o 2.23 ... 59 89 32 6.29 71 94 47 3.22 73 96 5U 2.12 70 97 46 3.81 
88 19 1.37 .... 60 86 35 4.69 71 95 61 6.61 73 94 51! 2.78 72 l0 l 62 a.10 
88 20 2.40 .. 59 85 36 '(1 4.63 70 92 47 
86 18 l.70 . .. 59 89 33 5.10 6:! 90 43 
86 17 2.27 .... 60 88 a2 3.58 72 93 49 

3.83 94 60 1.55 
8.50 71 97 47 .90 
4.37 73 96 47 1.36 

72 96 
70 97 
71 94 

47 
43 
46 

4.:-?0 
2.50 
5.56 

I 
I 

85 22 2.53 6U 85 39 3.U2 71 {10 57 2.76 ~4 96 56 . 8."> 71 95 60 l.67 
86 19 2.09 .... 59 86 33 4.22 71 91 49 4.31 74 97 46 1.66 71 95 47 3.47 
82 24 1 21 .... 60 86 36 4.00 72 93 52 6.28 74 97 52 1.35 72 94 47 1.55 
82 20 8 08 .. 57 83 32 3.ao 72 91 51 4.37 74 98 44 1.14 72 93 47 3.94 
85 24 l.78 . .. . 56 87 38 4.40 72 92 58 5.82 74 96 52 1.38 70 95 60 3.33 
82 20 8.88 .. 60 85 34 4.51 72 96 62 3. 47 75 98 47 2.98 72 94 49 6. lg 

- - - - - - - - - - - - -· - - - - - - - -

. 

. .. ... . ... . .. .. . ... . ... . ... . .. . ... . ... . ... . ... . ... ~ ... . ... • • .. • • • • • •• • • I 

I 

SOUTHERN SECTION . 

. ...... ,1.35 .............. 6.74 ............ 8 72 ... . ... 2.66 ... .58. 
!!6 22 2.38 . 61 90 37 4.25 74 98 46 5.76 75 101 53 2.t17 7o 99 49 .59I I.... . . . . . . . . .. . .. . . . . . 74 104 5a 5 16 74 98 52 4.66 13 96 49 3.39 
88 19 2.42 . . .. 58 90 30 4 61 70 93 50 ➔• 74 7t 98 47 2 60 74 98 42 63 
80 23'2.95 .. 61 86 386.78 73 92 5.56.25 75 96 563.30 74 95 543.75 
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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Direcrors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. 
President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN,· 

J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

Secretary-G. H. VAN HOUTEN, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J . P. MANATREY, · 

J. W. WADSWORTH, 
JOHN HOWATT, · 
W. W. MORROW, 

· Osage, · Mitchell Co. 
BloomJield, Davis Co. 

• Fairfield, Jefferson Co. 
• Algona, Kossuth Co. 

EXECUTIVE COMMITTEE. Weiton, Clinton Co. 
Afton, Union Co. 
Harlan, Shelby Co. 
Alta, Buena Vista Co. 

W. F. HARRIMAN. R. J . JOHNSTON. L . H. PICKARD, 
GEO. H. VAN HOUTEN. C. E. CAMERON, 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by th e Iowa Weather and Crop Service. -Adal-r .......... , ..................... F. L.~ur?!son. 
Afton ........................... Bon.~. W. Rowell. 
Albia ................................ ··~· .. R. Moore. 
Algona...... ........... . ......... 0. D. Pettlbone. 
Alta .......................... .' ....... D. E. Hadden. 
Alta (Nqar) .......................... W. J. Mina.r d. 
A.mana ........................... C'onrad Schadt. 
Ames ... "mi ....................... Exp. Station. 
Atne1:1 (1: le., s. e.) ................... Isaac Young. 
Atl_~ntlc. . . . ......................... J. W. Love . 
~udubon ........................... . . F. P. Booker. 
Bedtord ......................... Prof. E. B . Griffin. 
Belknap ............................ A. W. Rankin. 
Bello Plaine ....................... S. P. Vandlke. 
Bona.pa.rte ............... . ......... Hon. B. R. Vale. 
Britt .......................... G. P. Hardwick. 
Burllngton ....................... Robert Turner. 
Carroll . . . . . . . . . . . . . . . . . . ............. Moses Simon. 
Cedar Falls................. . ... Prof. A.O. Page . 
Oedar Rapids . ...... .. Electric Llgbt & Power Oo. 
Oenterville (Walsh P. 0.) .......... J. W. Tanner. 
Oharlton ....................... Bon. S. H. Mallory. 
Charles Olty ..................... Obas. 0, Schmidt. 
Cherokee ......... , ............... Bon. L. W. Beal. 
Clarinda. ......................... A. S. Van Sandt. 
Olear Lake ........................... A. S. H a wley. 
Ollnton ............................ Luke Roberts. 
Oollege Springs ................ . ...... A. M. Finley. 
Corning ..................... , ..... John W. Bixby. 
Council Bluffs .......................... J.B. Rishel. 
Ores co ........................... Gre~ory Marshall. 
Davenport .................. ..... .. *J.M. Sberrier. 
Dela.ware..... . . ....................... Wm. Ball. 
Decorah.... . .. . ................. F. H. Baker. 
Denison.. ............. . ........ .James H. Holmes. 
Des Moines ............... •Geo . .M. Obappe\, M. D. 
De Bota .............................. R . 0. Mlnard. 
Dows ................... . ............. .. R. E. Fuller. 
Oubuque . ............................ *E. B. Bowie. 
Eagle Grove ................ . ..... Small page Bros . 
Eldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Madden. 
Eldora ..................... Prot 0. F. Woodward. 
Elkader ........................... Obas, Reinecke. 
Esthervllle . ............... .... ..... M. L. Archer. 
Fairfield ......................... Charles J. Fulton. 
Fa.vette ........................... .. . R.Z. La.timer. 
Ft. Madlson ................. Mlss L.A. McOready. 
Fonda. ...... . ....................... Obas F. Linnan. 
Forest Olty.. .. . . .. .. .. . ....... .. . .. J . A. Peters. 
Galva ......................... .'Mlss Ida Ackert. 
Garden Grove .......... . , .............. J. R. White. 
Gladbrook .......................... Geo. F. Parker. 
Glenwood ......... . .................. J.P. Jackson. 
Grand Meadow (Postville P. O.J .. F. L. Willia.ms. 
Greene ......... ................... ...... J. L. Oole. 
Greenfield ............................. J. G. Culver, 
Grinnell. ........................... Prof. S. J. Buck. 
Grinnell (Near) ........................ A , 0. Price. 
Grundy Center . .. ................... Geo, F. Ellis. 
Gu tb r le Oenter... . .............. Oscar Klingman. 
Hampton .......................... . . E. 0. Grenelle. 
Harlan ......... . .................. 0. A. Reynolds. 
Hedrick ..................... . ........ J. T. Hrooks. 
ffawkeye .............. Mies Beatrlce Klrkendo.ll. 
Hope ville ............................ M. T. Ashli>v. 
l-i11mholdt ...... . ....................... H. S. Wells. 
Tndevendenoe ....................... E. F. Wulfke. 
Indianola ........................ Prot. J. L . TH ton. 
Iowa Oity ...... .. .............. Prof. A, A. Veblen. 

Iowa Fa.Us ...... ...... . ............. J.B. Parmelee. 
Keokuk . . ................... . . • Fred. Z. Gosewlsob. 
Keosauqua. ................. Prof. J.B. Lanaea 
Kno.Jtvllle .. .. . ... .. .. ... .Casey and Reaver 
Lamont .. .. ... .. ....•......... .... T, J. Flt~patrlck. 
Le Ola! re . .. . ................... , .. &l 't"iU' -Observer. 
Lansing _. . . . . . . . . . . . . . . . . . . . . . , . " , "rkley. 
I h d W-" re woo ........ ........ ,a1Ker, 
~i'i.ol:le ............................ H. B. dt,rever. 
Leno,: .......... ..... ................ J L. Hurley. 
LeMars ...... .. ........ ... ........... Dr. T. E. Oole. 
Linn Grove (Mt. Vernon P. 0.) Rev.J. W.Hubbard. 
Logan ... .......... ................ Mrs. A-1. B. Stern. 
Malvern .............................. R. F. Norton. 
Maquoketa........... .. . .. .. Dr. A. B. Bowen . 
Mason Olty ................... Norman Dinsmore. 
Marshalltown .................... Fraok 8. Fenner: 
Monticello ....... ............. . ........ 0. E. Helsey. 
Mooar. . . .. .. .. .. ..... . ......... F. G. Thomas. 
Mount Vernon............... . .... Prof. A, Oolltn. 
Mt. Ayr.................... ..... .. ... A. F. Beard. 
Mt. Pleasant ................. Dr. Frank T. Stevens. 
NeoJa ....................... . ... J. H . Garland, Jr. 
New Hampton ....................... R. H. Gurley. 
Newton ................................. A. Lufkin. 
Northwood ....................... A. L. Thompson. 
Odebolt ... ........... .................... E. Starner. 
Ogden ........ , . . . . . . . . . . . . . . . . ... , . . . . .. E. Sayre 
Olin ........................... Hon. Nathan Potter. 
Omaha. Neb .......................... *L.A. Welsh . 
Osceola ............................... A. W. Lewie. 
Ovid ................................... H. 0. Miller . 
Osa.ge ......................... ...... G. D. Patth1gUJ. 
Oskaloosa ................................ Jos. Boyd. 
Otturnw.... .. .. ..... .. ........ Dr. J. F. Herrick . 
Pacific Jun ction . . .. . ...... Agent. O,.,_ B. & Q. Ry . 
Pal"nell ................. . ......... B. LI. Borryhlll. 
Pella .. ................................ . T. W. Oox. 
Pioneer ........ ..................... A. W. Hawley. 
P lover .............. .. ................. J. S. Smith. 
Portsmouth .................... J. W. Dahlhelmer. 
Prlmgnar .... ......•... ........ ... . P.R. Ballei'i. 
Red Oak ............. . ........ ...... .. William Bo I. 
Rolnbeck ..................... Dr. L.B. Hathaway. 
H.ldgeway .... ....................... Arthur Betts. 
Rook Rapids ....................... W. O. Wyckoff. 
Rockwell Oltv ...................... 0. M. Randall. 
Ruthven .. ............................. . ... H. Oook 
Sao Olty ................... _ ......... Dr. 0, Brown. 
Sibley ............................ H. G. Doollttlo. 
Sidney ........................ G V. Swearingen. 
Sigourney ................... Mrs. R. F. Ashbaugh. 
Sioux Olty ........ . ................ *U. G. Purssell. 
Spencer ................................ S. Gillespie. 
Spirit Lake . .. .. . . . . ......... W. O. Drummond . 
Storm Lake .......... ... . ...... Prof. M. L. Fuller. 
Stuart. ....................... .. . 8. E. Boatrl't"ht. 
Tara .. ............................ W.E.Humphry. 
Thurman ............................... 0. R. Paul. 
Toledo ...... .. ....................... Obas. Mason. 
Vint.on................ .. ............ T. F. McOu11e 
Vllllsoa...... .. . . .. . .. •• . . ... .. . . 0. E. Matteson. 
Wapello ......................... Geo. ,v. Schofield. 
Washlngton ........ .. ............... Wm. A. Oook. 
Washta. ................................ H . L. Felter. 
Waterloo ............................ M. L. Newton 
Waverly ... . ................. . ........ B. S. Hoover. 
Waukee ............................... N. O. Wragg. 
Webster Olty ..................... .. .. Lou!s Fran Ii:. 
Wh•it Cheer ................. . .... . Hon. J . 0. Beem. 
Whitten ..................... Dr. Frank P. Butler. 
Wilton Junction ....................... J.M. Rlder. 
Winterset ........................ W.W. McKnight . 
West Rend . ................. .... Phll. DorwefieJ'. 
West Union ....... ~··· .. ···· ........ J. !11. Llsber. 
West Branch ........................ A. A. Madson. 

*U. S, Weather Burean. 

WEATHER-CROP OBSJ,;RVERS. 

&porUnq for tli,e Wukt11 Bulletfn. 

Agency ..................... ........ J . H. Van Zani. 
Albia .............................. Wm. Mercer. 
AIIEll'ton.... ... .. .. .. . mes Piper 
Alta... ......................... ..Jonas Oushman. 
Ames ..... ............................... 8. B. MJlls. 
Attica ........... ........ ....... G. W. Mendenhall. 
Battle Creek ........................... A. Preston. 
Blairstown ............................. T . 8. Well. 
Boone ................................. L. 0. Morr!•. 
OentervUlo ........................ Henry Galley· 
Oharlee Olty ......................... W. B. Towner· 
Charlton ............................... 0. 0. Burr. 
Olarkevllle ..... , .. .. .. ... . ... . . . .. F. M. Russell 
Oorrectlonvllle ............. Hon. W. B. Oba.pman. 
Oorn Ing. . . . . . . . . . . . . . . . . . . . . ....... Jerome Sm Ith. 
Oorwlth ................................. Wm. Oxley. 
Clermont ......................... Oha.s. Larrabee. 
Oouncll Bluffs .. .... ..................... L. Prouty 
Creston .......................... ..... ?d. V. Ashby. 
Danville . .. .... .. . .......... Sherman Matthews. 
Emerson ............................ lJ. B. Nlms 
Ely ....................... Hon. A. J. Fuhrmeister. 
Farlin .............................. Jesse Johnson. 
Fulton ................ , . .. ............ Oar! S. Frank. 
Fontanelle .................. Bon. L. M. Kilburn 
Ford ................................. J. 0. Rlcharcls. 
E'ort Dodge. . . . . . . . . . . . . . . . . . ..... R. W. Blaine 
Geneva. ...................... Wm. H. Thompson. 
Guthrie Center ..................... W.W. Batley. 
Gilman ............................. James L. ,vylle. 
Hesper ........................... G. E. Dillingham. 
Humeston ......... .. .... ....... Hon. S. H. Moore. 
Larrabee .......................... B. H. Oa.rnahan. 
Le.Ma.rs ................ Hon· Henry Scbrooten. 
Lockridge ..................... John F .. Farman. 
Marshalltown .... ........ .... Bon. S. B. Packard. 
Mason Olty ....................... Wm. Nettleton. 
Mapleton .................................. A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........ . ............... Hon. E. 0. Bolland. 
Mount Vernon. . . . . . . . .. . . . . . . . . .. Robert Sm1t,ll. 
Nevada .............................. Geo. O. White . 
Osage ...... .. .......................... E.W. StB.cy. 
Orange Olty .................... H. J. VandeWa14. 
Paton.... . . . . . . . . . . . . . . . . ............. A. B. Condit. 
Pittsb urg ......... . . .... .. .. .. G. a. Duffield. 
Rockford (Oerro Gordo) ......... Bon. J. W, Bird. 
Rook Raplds ..................... D. E. F. Merril!. 
Rockwel Olty ........ ................ J. G Palmer. 
Rossvllle .................... .......... T. B. ,vuey. 
Rowley

1 
.................................. L. Maxsg

1
~. 

Sagevll,e ........................ Hon. F. N. Kn -
Seymour . .. ... ......................... L.B. Sager. 
Shenandoah ..... ,...... .. . . .. Reuben Mullison. 
Spirit Lake .. ........... , . ............... L. Stowe 
State Center ...................... E. P. Thompson. 
Tama ................ . ................. W. G. Ma.Jin. 
Unity ............................. . Edw. Hummer. 
Van Horne .......................... Spencer Smith. 
Wlnterset ........................ H. A. Kinsman. 
Wa.11 Lake ............................ T. E, WUooi:. 
Wilton ................................. Thoe . Root. 
Wiota. ................................. !. S. Coomes. 
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NOTE AND COMMENT. 

The Department of Agriculture reports that 1898 produced 
the largest crop of hay ever harvested in this country. But a 
large amount of it has been damaged in stack and rendered 
unmerchantable, and the quantity being fed is unusually large. 

* * * 
The total commerce of the United States with foreign coun-

tries in 1898 reached the unprecedented aggregate of $1,888:-
589,803. The balance of trade in our favor was $621,260,535. 
Our exporbs of breadstu::ffs alone amounted to $308,757,363. 
Exports of corn, 205,394,000 bushels. The value of farm products 
shipped abroad last year was $850,000,000, which breaks all 
former records, making a gain of $120,000,000 as compared with 
the preceding year. 

* * * 
An English botanist asserts that plants sometimes suffer 

from fever, attended by rise in temperature for a short period. 
The vegetable and animal kingdoms appear to be related, and 
in some instanees it is difficult to draw a line of distinction 
between them. 

The Central Meteorological and Magnetic Observatory of 
Mexico is about to equip thirty stations with the most approved 
instruments, with the intent to establish a weather service in 
the Mexican republic. When completed an exchange of renorts 
will be arranged,which will be of much value to both countries. 

* * * 
With improved methods in farm dairies and creameries, 

there is a steady increase in the output of first class butter, and 
a. corresponding increase in the demand for the prime article. 
The top of the market shows no signs of over-production. 
People consume butter more lar gely when its high quality and 
extra :flavor just suit their palates. We are not likely to have 
too much of an extra good thing. 

* * * 
On January 24th, a strong earthquake shock was felt 

throughout the Pelopenes, the southern part of the kingdom of 
Greece. Several villages were completely destroyed, and many 
people were injured. There were numerous slight shocks fol
lowing the heavy shakeup at the outset of the disturbance. 

*** 
In this section, on the average, the "backbone of winter" 

is reached sometime between the 20th of J anuary and the mid
dle of February. In other words, the lowest temperature is 
generally reached about a month after the period when the 
days begin to leu..,., .. _ 

WORKINGS OF VESUVIUS. 

In an interview Professor Semmola, director of the observa
tory of Vesuvius, has some suggestive remarks concerning the 
workings of the great volcano. With other observers the pro
fessor has discarded the idea of the molten interior of the 
earth. "The belief prevailed for some time," he says, "that 
the periods of greatest activity of Vesuvius were coincident 
with those of the moon's greatest attraction. I investigated 
this question very thoroughly both by observations for two 
years and an extended comparison of past records of the moon 
and the volcano. It became fully evident that no variations 
whatever in activity were to be attributed to the moon's 
phases. Were there a molten interior, this, of course, could 
not be so.,, 

"What mechanical power," the professor was asked, "seems 
to be responsible for the tremendous force of the eruptions?'' 
He answered: "Steam, superheated, under great pressure. 
Given matter at a high degree of heat, and water by some 
means reaches it, and you have a sufficient physical force to 
account for all the work done. That water plays a very im
portant part in the eruptions is clearly evident. In some. 
eruptions of Vesuvius an enormous amount of water has been 
thrown out. The eccentric action of the sea, and the wells 
and springs of the surronnding country established an obvious 
relation. Many unofficial records of past eruptions describe 
the sinking of the sea, fish stranded on the shores thus laid 
bare, etc. Palmieri, however, came to the conclusion, based 
on his investigation of. the eruption of 1861, that it was not the 
sea that sank, but the coast that lifted. He found that in 
the eruption the coast was lifted for several miles, the highest 
elevation being at Torre del Greco, where the elevation was 
four and one-half feet. It slowly sank to its former level, but 
two years afterward had not quite attained it. 

"This explosive and eruptive action of water is shown 
whenever a lava :flood passes over a spring. A miniature vol
cano forms and spouts. The water turns to steam, and this, 
superheated and confined, bears the superincumbent weight 
only as long as it is unable to lift it. When the amount and 
power of the steam is equal to the demand, it erupts with 
violence through the lava flood and gives us a small volcano. 
After an eruption of Vesuvius tbe lava which has cooled fills 
all the c.a.nals and vents leading from below. The steam and 
other gases which form below are thus unable to escape, and 
may go on a.ugmentiog in force for a long period. When the 
force of expansion attains the bursting point, it either blows 
out the old vents or forces new ones, sometimes in the volcano 
and sow.etimes elsewhere, as when the new volcano of Monte 
Nuovo appeared above Pozzuoli in 1538. The so-called smoke 
from Vesuvius is almost entirely steam. Steam is absorbed by 
the lava before eruption, under great pressure, and is given 

• 
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off for long periods, as has been the case with the lava stream 
on the moun ta.in for many months passed.'' Johnny Bull leads all in sweets. He gives 80 pounds a year 

to each person, small and large, while Uncle Sam, who stands 
next him in this extravagance, gives us 73 pounds, a trifle less. 
Poor Spain, though ownint.t, until recently, many of the best 
producing islands in the world, gives her people only the pit
tance of 7 pounds each. What a poverty-stricken nation she 
must be. 

"How deep, then, do you think the center of activity of 
\

7esuvius lies?" " I can only give you my opinion, and an 
opinion does not call for a demonstration. I think it is a mat
ter of miles, perhaps ten, but probably less." 

The mystery of the volcano remains still, therefore, the 
mystery of the earth itsel f ; and we shall understand the one 
only when we understand the other.-From McOlwre's Mac,azt-rte. As to stimulants, alcohol, beer, etc., worse than useless 

drinks, Uncle Sam ranks third with the nations, and England 
first , Germany coming between. Our drink bill reaches the 
enormous total of 1,050,000,000 gallons, or 15 gallons to each 
person. England's total is 1,200,000,000 gallons, or 30 6 allons to 
each. As the children and most of the women and some of the 
men drink no intoxicants, the drinkers must consume an aver
age of nearly 100 gallons, costin~ them over 8200 a year each. 
What a fearful waste and loss is involved in this last expendi
ture. In the use of that useless, harmful narcotic, tobacco, we 
find our people rank third again. But in this case Belgium 
stands first as to individual consumption, with 110 ounces, while 
the Germans, who we had supposed led the world in puffing 
tobacco smoke, use but 48 ounces. Our people smoke and chew 
nearly as much, 43 ounces, or leaving out those who eschew 
the weed in any shape, something like 200 ounces a year, for 
tho1e who use it. 

FOODS OF THE WORLD. 

SOME POPULA.B NOTIONS CORRECTED BY THE P RESENTA.TION OF 
STATISTICS, 

Some interesting facts about the foods of the nations are 
brought out in an article in the last number of McOture's Mag
azine, entitled "The World's Bill of Fare." It is not easy to 
believe the author's (G. B. Waldron, Esq ) first statement, says 
the lndtana Farmer, that wheat is far from bt-ing the most 
important food crop of the world. He shows that the potato 
ranks first in the list of food products, the annual crop of this 
popular tuber averag-ing more than 4,000,000,000 bushels, while 
corn, which comes next, averages only 2,000,000,000 bushels, 
and then comes wheat, 2,500,000,000 bushels, followed by rye, 
1,300,000 000, and barley, 750,000,000 bushels. Another surprise 
is the fact that among the nations, France is the largest custo
mer for wheat, using an average of 300,000,000 bushels a year, 
which is 467 pounds, or 7 ¾ bushels to each inhabitant. Cana
dians consume about 6 bushels; the people of Great Britain, 250 
pounds each; and our people come n ext, using 240 pounds, or 
4 bushels each; a total of about 300,000,000 bushels, or the same 
as that of France. 

The Germans use only about 3 bushels each, making up the 
deficien cy with rye and potatoes. Russians are very saving of 
their wheat, their average being only 1 ½ bushels, but they use 
5 bushels of rye each, and 90 pounds of oats, yearly. 

As we had supposed the Irish are the most liberal users of 
potatoes, their aver age being 1,467 pounds, or about 35 bushels 
each; or 4 pounds a day, a pound at each meal, man, woman 
and child. 

Next to t he Irishmen came the German as a potato lover, 
with his 1,300 pounds a year, or a g rand total of 1,170,000,000 
bushels for the entire population. Uncle Sam r equires about 
250,000,000 bushels, or some 3½ bushels for each of us. This 
we know to be about the amount required at our own home. 

As to the meats eaten, it will surpr_ise many readers to 
know that Uncle Sam heads the list. He uses an average of 
11,000,000,000 pounds for each 12 months, or nearly 150 pounds 
for each person, large and small; almost half a pound a day. 
We undoubtedly do eat too much flesh food, as the doctors 
have always told us. John Bull, the greatest beef eater, as he 
has been considered, eats only 100 pounds of meat per capita; 
but, it must be remembered that the Irish scarcely eat any 
beef at all, and· but very little meat of any kind, and that the 
laboring classes generally have to limit themselves to very 
small allowances of flesh food. Not oftener than two or three 
times in the week do they enjoy a roast of beef or a rasher of 
bacon. Italy must live almost entirely on fruits and grains, 
for her meat ration is only one-sixth that of our people; that 
of Spain is less than half ours. 

Several other interesting comparisons are made in the arti
cles referred to; for example, the use of rice, tea, coffee, etc., 
by the different leading nations. It is hardly necessary to 
state that U ncle Sam stands at the head of all as a generous 
liver. 

CLIMATOLOGY AS DISTINGUISHED FROM METEOR
OLOGY. 

The term climatology ,is very frequently treated as synony
mous with meteorology. There is an important distinction, 
however, which should be generally recognized. Climatology 
is a distinct branch of meteorology, an application which 
should not be confounded with the broader su bjeet. 

Meteorology includes, in the broadest sense, the atmos
pheric phenomena. The subject may be conveniently divided 
into two parts: The study of the laws and principles involved 
in the movements of the wind; the formation of clouds; 
the formation and precipitation of rain, snow and hail; the 
absorption and radiation of heat and the like. The second 
part consists of the statistical records of the extent and fre
quency of the changes of the various atmospheric phenomena. 

Climatology is a function of these phenomena and should 
be expressed in terms of the developments of organic life. 
Clima.tic changes produce, in many ways, more apparent 
changes in plants than in animals, and they ghould be taken 
as the standard in the interpretation of our meteorological 
data. Many plants are far more sensitive in recording climatic 
changes than our meteorological instruments. There are 
localities where the character of the leaf or the peculiar 
excellence of the fruit produced show peculiarities in the 
climate which the instruments fail a ltogether to record, or 
rather which we have never been able to deduce from the 
ordinary meteorological records. The development of plant 
life should, therefore, be taken as the standard with which 
our instruments should be compared and our methods adjusted 
in order that the elements of climatology may be worked out 
from our meteorological records. 

Our people consume more eggs, proportionately, than any 
other nation; the grand total for the year being about 10,000,-
000,000, or 133 eggs to each one of us. No wonder the hen is 
our most common domestic animal. But all we raise cannot 
supply our demand, and we have to import millions of dozens 
of eggs yearly. Canada comes next to us in the use of eggs, 
with 90 per capita. Next, Denmark, 80; then France, 78, and 
Germany, 75. 

Climatology is not a. simple summation, but a complicated 
expression involving the general relation of certain functions 
of meteorological elements, the values of which we do not as 
yet understand. The principal elements infi•encing the 
economy of plant life a.re temperature, humidity, wind veloc
ity, water supply and sunshine, Within certain limits the 
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activities of the plant are dependent upon the relation be
tween these elements. Thus temperature causes evaporation, 
the relative humidity and the velocity o.f the wind control 
evaporation, while the moisture supply in the soil provides the 
plant with water to replace that lost by evaporation. The 
influence of all depends upon the total intensity of the sun-

shine. 
The rainfall, although a very important meteorological 

element and of ",great economic and commercial importance, 
is not considered a factor in climatology, as it is not the im
mediate source of the water supply of plants. Hence the 
moisture content of a soil is an essential factor in climatology. 
Furthermore, as the soils in the field may differ greatly in 
their power to retain water, we may have very different cli
mates over very small areas. With forty inches of annual 
rainfall the soil may be so open and porous and retain so 
little moisture that the conditions may be truly arid. We 
have small areas of truly desert soil in our eastern states. 
On the other hand, with only eight or nine inches of annual 
rainfall there are some soils so retentive of moisture that 
they will produce good ·crops with careful and thorough 
cul ti va tion. -Mitton Whitmey in Science. 

RECLAIMED SW AMP LAND. 

All through the northwest large tracts of land are now 
being reclaimed, which in early days were worthless swamps 
and bogs. The soils of these reclaimed tracts are of a peculiar 
quality, entirely different from any of our prairie or timber 
soils of the uplands. They may be put into two classes, one, 
that class of swamps with little or no peat in their make-up 
where a .black, India rubber muck covers a stiff clay subsoil, 
and the other where the subsoil is covered with from one to 
six feet of a peat formation. The common prairie slough 
belongs to the first-class; the wire-grass slough, wherever 
found, to the second. The soil of the first named class will 
usually be found to be charged with an excess of alkaline 
matter, this explained by the fact of the burning of the grass 
for ages on the water shed of such slough and the deposition 
of the ash by the rainfall in such basins, where evaporation 
later incorporated it with other sedimentary deposits. This 
soil when reclaimed is cranky, and will utterly refuse to 
nourish some crops. It will usually produce good potatoes and 
good grass, timothy, particularly, liking this soil condition. 
The best use to make of such reclaimed tracts is to get them 
into timothy to tame them. The peat soils are wholly differ
ent. In these will be found a great excess of humus, or 
decomposed vegetable matter. The best thing to do with 
these in their loose and porous condition, is to pasture them 
until they become impacted and solidified, when they will 
become the richest and most productive lands on the farm, 
These soils may be fl.axed to good advantage, as at first they 
will be found too rich for wheat, barley or oats.-J. S. Trigg in 

Rockford Register. 

PROPERTIES OF LIQUID AIR. 

At the session of the American Chemical Society in the Col
lege of the City of New York, December 28, 1898, Charles E. 
Tripler gave an interesting demonstration of the manufacture 
and properties of liquid air. Among those present was Prof. 
Raoul Pictet, of Geneva, who was one of the first scientists 
to Hquify oxygen. Great interest was manifested by the spec
tators in the extraordinary experiments made by Mr. Tripler. 
Several gallons of liquid air were brought into the laboratory 
and Mr. Tripler sprinkltd it over the crowd. The liquid, which 
is extremely cold to the tou 'h, evaporated in a minute. 

The curious effects of th€-\ liquid on different metals were 
sh.own. Copper immersed in the steaming fluid in a few 
moments became soft; steel grew brittle as glass and was as 
easily broken. Mr. Tripler filled a tin cup with the liquid, gave 
the cup a squeeze and it fell at his feet in fragments. 

A piece of steel bicycle tubing, plunged into the liquid and 
then struck with a hammer, crumbled to pieces. A rubber 
ball, dipped into liquid air, froze and turned white, and when 
thrown to the floor cracked like an eggshell. Whisky poured 
into a gla'3s containing liquid air at 312° Fahrenheit froze in a. 
few moments. Alcohol requires a temperature of 200° below 
2ero to freeze it, but Mr. Tripler formed an icicle out of a glass 
of alcohol by pouring it into the extraordinary fluid. 

To show the paradox ical nature of the liquid Mr. Tripler 
filled a teakettle with it and placed it on a lighted gas stove. 
Then he poured a glass of water into a kettle. As the heat of 
the stove increased the liquid air grew colder, until the water 
was taken from the kettle in the form of a lump of ice. 

"This is the air we breathe, nothing less," said Mr. Tripler. 
" It is oxygen and nitrogen, and the nitrogen boils off fi rst." 

He obtained pure oxygen by pouring the liquid from one 
glass to another to hasten evaporation. Then, placing some of 
the liquid in a rock salt cup, he showed that oxygen gas is 
magnetic, the fluid attaching itself to a magnet overhead. 

Prof. R. Ogden Doremus, at the close of the session, per
formed an interesting experiment by burning a diamond in 

·liquid oxygen. He placed the diamond in a coil of platinum, 
passed an electric curent through the coil and the diamond 
became white hot Plunged into the liquid oxygen the little 
gem burned away with a brilliant glow. 

NATIONAL BULLETIN FOR JANUARY. 

The month averaged slightly colder than usual over upper 
Michigan peninsular and the greater part of - the gulf 
states, including portions of the southeastern Rocky mountain 
slope and the interid'r of the middle and south Atla ntic states. 
Along the middle Atlantic coast, over n orthern England, and 
the greater part of the lake region and Ohio valley the tem
perature averaged nearly normal, though generally slightly 
above In the central and upper Mississippi valleys, ·and 
thence westward to the Pacific coast, including the plateau 
regions, the month was milder than usual, the temperature 
excess ranging from 3° to 9° per day, being greatest over the 
upper Missouri valley and northern and central Rocky moun
tain districts. 

The monthly precipitation exceeded the average in the 
Ohio and lower Mississippi valleys, over portions of the mid
dle Atlantic states and southern New England, the greater 
pa.rt of the gulf states, and over portions of t he middle and 
north Pacific coast. The total for the lower Mississippi valley 
and portions of eastern Texas ranged from si:x to ten inches, 
being one to six inches more than the average. A marked 
excess also occurred on the west Florida coast, in northern 
California, and on the north Pacific coast. 

There was less than the usual amount of precipitation in 
the Carolinas and adjacent portions of Georgia and Tennessee, 
over the northern portions of New England and the middle 
Atlantic states, generally throughout the lake region, in the 
upper Mississippi and Missouri valleys, and generally through
out the Rocky mountain r egions. From Arizona, New Mexico, 
and western Texas northeastward to South Dakota and south
ern portions of Minnesota and Wisconsin the tot.a,l for the 
month was less than half an in ch, extensive areas receiving less 
than one-fourth inch, and no appreciable amount falling 1n 
portions of northern Kansas and sou th west Arizona. 

CONDITION OF WINTER WHEA.T. 

Officials in charge of t h e Climate and Crop Service sections 
in the principal winter wheat states were called upon to col-

I 
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lect information as to the condition of ,vioter wheat at the 
close of January. Summaries from thP states comprising the 
winter wheat region are giv~n in this issue. 

The reports indicate that notwithstanding the fact that 
comparatively little protection has been afforded by snow, the 
general condition of the crop at the close of the month \Vas 
satisfactory, although fears are entertained as to the result of 
the extreme cold in the latter part of January in the states oC 
the central valleys. The condition of early sown is generally 
better than that ,vhicb was sown late. 

Iowa-Des rt{oioes, 28th: Early-sown wheat made vigorous 
g rowth , fine stand; late sown retarded by drought and not so 
promising at the beginning of winter; the crop \Vas generally 
well protected hy snow, and did ~,•ell until the recent period 
of alternate tba\ving and freezing; it is now threatened by 
injury, though extensive damage is not yet apparent; nearly 
all r eports show considerable increase in the area sown. 

Kcinsas.-Topeka, 29th: ,vheat somewhat backward; 10 

ea.stern counties it is healthy with soil moist and in good con
dition; in central counties is small but well rooted and is in 
very good condition; in northwestern counties early was 
killed but tbe rest is in very good condition; in the south· 
western counties it is backward and a poor stand. 

Mi8sourt-Columbia 29th: In northwestern counties ground 
well covered with snow in December, but elsewhere wheat bad 
little or no protection and \Vas injured to some extent by 
tba .. ving and freezing: in northern sections injury generally 
slight, but in some central and southern counties late-sown 
\vhea.t r eported badly damaged; greater part of crop, however, 
s tanding winter well. 

1Uinots.-Chicago, 30th: Increased acreage of wheat over 
eastern a-nd southeastern counties, but little wheat sown north 
half and little rye in south. Reports conflicting, but outlook 
is generally considered e-ood, although lack of snow and 
present ~evere weather, following mild days most of January, 
will probably ca.use some damage; rye generally in good con
dition; clover shows some damage; corn not keeping well• 
showing mold and rot; stock in excellent condition with 
abundance of feed. 

A REMARKABLE HAILSTORM. 

[FROM CLIMATE AND CROPS: Mrssou1n SECl'lON] 

One of the most remarkable and d·estructive haili:torms in 
the history of Missouri occurred in the northwestern part of 
Noda.way county on the afternoon of September 5, 1898. The 
storm moved in an easterly direction across Lincoln and Atch
ison townships, ending at One Hundred and Two river, and its 
pa.th was about three miles in width. Gro,ving crops were 
broken down and bes.ten into the ground, trees were stripped 
of leaves a.n d fru it, windo,vs were broken and roofs damaged, 
and hundreds of hogs and chickens killed, After the passage 
of the st orm the country in places, presented the appearance 
of midwinter, so great was the fall of hail and so completely 
were the trees stripped of foliage. 

At Elmo the storm lasted about one hour, and hail is 
reported to have fallen to a depth of one foot in places In 
some instances the hail pounded holes in roofs of corrugated 
iron. 

The heaviest fall of hail appears to have occurred a.bout four 
miles east of Clermont, and to have covered an area of about 
four square miles. :Air. J R. Brink, voluntary observer of the 
Weather Burea.u at Maryville, A-lo., visited this portion of the 
track four weeks after the storm, and has furnished photo
graphs sho\ving the terrible destruction wrought. One pho· 
tograph shows the complete demolition of a corn field, with a 
solitary stalk held erect, and on this the only ear of corn in 
the whole field that was not on the ground; the stalk was 

doubled over, but not enti rely broken down. This field would 
have made at least sixty bushels to the acre, and would have 
matured by the middle of September. Another photograph 
shows how completely the trees were stripped of foliage and 
smaller branches, the bark being entirely pounded off on the 
north west side. 

Under date of October 7th, Mr. Brink writes regarding the 
storm as follows: 

' 'The ,vhole path of the storm has the appearance of mid
,vinter. What is left of the fruit trees have leafed out and are 
in full bloom. The chunks of ice actually went right through 
the roofs of some of the houses. One house that we examined 
did not have a whole siding board on the north side, and at 
another sided with second grade siding, the hail pounded out 
the knots, leaving the north and west sides full of knot holes 
One man gave me the measurements of a piece of ice he picked 
up \Vhich was four inches long by two and a half inches in 
diameter, being in rather a cylindrical form. The storm was 
accompanied by a very high wind from the northwest, which, 
with the deep rumbling noise, made the scene appalling. 
\Vhere farm houses were provided with caves families took 
refuge in thein, and in many instances were kept there for 
some time, owing to the ice being piled so thick about 
the entrance. The storm began at 3 P. hi, and ended at 3:35 
P . M. One man tells me he bad to clean the bail out of his 
stove flue the following day before he could build a fire. At 
one place it was impossible to get through a lane for two weeks 
after the storm on accoun t of so much ice. Our party feasted 
on ice cream frozen \Vith hailstones taken from a drift which 
still remained, unprotected by a ny artificial means; this, under
stand, four ,veeks after the storm occurred." 

In a subsequent communication, Mr. Brink states that hail 
remained at the point where the stones were gathered for 
making ice cream until October 27th-fifty~t wo days after the 
storm. 

JANUARY WEATHER RECORD. 

'.rhe month was warmer than usual, with much less than the 
normal amount oI precipitation. The mean temperature f_or 
the state, as deduced from records of 118 stations, was 19 8°. 
1'he average of the northern section (a belt across the state 
east and west, three counties in width,) was 15.9°; central sec
ti n, 10.9° ; southern section, 23.5°. The lowest temperature 
reported was 34° belo,v zero at l\lason City on the 31st. The 
highest was 68° at Council Bluffs on the 21st. EsthervjJle 
reported the lowest monthly average, 10 8°. Keokuk reported 
the highest monthly average, 27.8°. 

The average precipitation, as reported by 114 observers, was 
.28 of an inch, which is nearly an inch below the normal for 
January. 

By sections the averages were as follows : Northern sec
tion, .30 of an inch; central section, ,29 of an inch; southern 
section, .24 of an inch. The largest amount reported was 1 15 
inches at Eldol'JI,; several stations reported only a trace. 

There ,-vere 15 clear days; 6 cloudy and'lO partly cloudy. 

SUMMARY OF ~,TEA.TUER CONDITIONS. 

Barometer. - Mea.n pressure for the month, 30 12 inchee; 
highest observed, 30 81, at Cresco on the 1st; lowest observed, 
29 48 , at Cresco and Dubuque on the 25th; rang~ for the state, 
1.33 inches. 

TentpfJTature.-l\1onthly mean, as deduced from 118 reports, 
was 19.8° ; highest monthly mean , 27.8°, at Keokuk; lowest 
monthly mean, 10.8° , at Estherville; the highest temperature 
reported was 68°, at Council Bluff.;i on the 21st; the lowest 
temperature reported was - 34°, at Mason City on the 31st; the 
average daily maximum was 29 .7°; the average daily minimum 

• 
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was 9.9°; the average monthly maximum was 46.4°; the aver
age monthly minimum was -19°; the greatest monthly range 
was 81°, at Council Bluffs; average monthly range, 65 4°. 

J'rccipitation.-A verage for the state, as determined from 
the reports of 114 observers, .28 inch; the largest amount 
reported was 1.15 inches, at Eldora; the least amount was T, 
at several stations; the greatest daily amount reported was 
,!'\5 inch, at Newton on the 23d; average number of days on 
which .01 inch or more of precipitation was reported, 3. 

n·intl -Prevailing direction, southwest, northwest; highest 
velocity reported, 56 miles per hour from the northwest on the 
25th at Sioux City. 

lVeather.-There were 15 clear days, 10 partly cloudy days, 
and 6 cloudy days. 

Dates of Fogs.-Alta, 9th, 10th and 11th; Ames, 9th; Belle 
Plaine, 12th and 13th; Independence, 12th and 13th; Lansing 
12th and 16th; Lenox, 9th, 11th, 12th and 13th; Mt Ayr, 9th, 
11th and 12th; Osceola, 11th, 12th and 13th; Ovid, 11th, 12th 
and 13th; Tara, 10th; Villisca, 9th, 10th, 11th and 12th; Wav
erly, 12th and 13th; West Bend, 11th and 12th; Whitten 12th 
and 13th. 

Lunar Halos.-Alta, 19th, 21st and 27th; Cresco, 19th; 
Greenfield. 19th and 23d; Lamoni1 15th and 22d; Ridgeway, 
ltltb; Villisca, 22d; Waterloo, 26th. 

Sun Dogs -Grundy Center, 31st; Lamoni, 26th. 

ATMOSPHERIC PRESSURE. 

Jo< 
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Davenport .................................. 30.10 80.77 1 29.52 25 
Des Moines .................................. 30.14 00.75 1 29.55 25 
Olarinda. ............. . .............. . . . . . . . 39.16 30.73 1 29.62 25 
Oresco ....................................... . ...... 30.81 1 29.48 25 
Dubuque .................................. 30.11 30.78 1 29.48 25 
Omaha, Neb ............................... 30.11 30.65 1 29.62 25 
Keokuk ..................................... 30.13 30.80 1 29.59 25 
Sioux Oity .............. . . . . . . . . . . . . . ..... 30.12 30.59 1 29.66 12 

--
Means . .. .................. . . . .......... 30.12 30.81 1 29.48 25 

WIND VELOOITY. 
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Davenport ......................................... •,• 6,308 37 SW 26 
Des l\1oines ........................................ • . • 6,516 27 SW 2 
Dubuque ............................................. 6,076 32 NW 30 
Keokuk . . . ........................................... 6,434 36 ,v 26 
La. Orosse, Wis. . . . . . . . . . . . . . . . . . . . . . . ......... . .... 5,921 86 SW 26 
Omaha, Neb ............................. ......... . , .. 6,898 36 NW 23 
Sioux Oity ..................... . . . . ......... ... ... . ... 9,791 56 NW 26 

OBSERVERS' NOTES. 

CLINTON-Dr. Luke Roberts. January, 1899, was milder than 
ue.ual, the mean temperature being 3.8° above normal. The 
month came in with the temperature 5° below zero, but it did 
not drop so low again until the 27th, and was repeated every 
day for the balance of the month; the last three days giving a 
daily JLean below zero; on the 29th t 0 below, 30th 9.2° below 
and the 31st 1.5° below. The 5th, 6th, 7th, 8th and 26th gave a 
mininum but little above zero, leaving the balance of the month 
quite mild. During the last twenty-one years there were eight 
Januaries with a higher mean temperature than 1899, the 
highest of which was 35.8°, occurring in 1880. The lowest 
temperature reached, during the time mentioned above, was 
36° below zero, occuring in 1884, and the 5th day of the month 

the mean for the day being 30. 5° below zero. The warmest 
day of the month was the 3d; mean temperature, 39 2°; the 
coldest day was the 30th; mean temperature, 9 2° below zero. 
The month was nearly stormless, notwithstanding the 
weather prophet, DeVoe, said, in his forecasts for January, 
1899: 11 January will be one of the greatest storm months of 
this stormy year." There were only four storm days during 
the month, and a precipitation of .27 of an inch; the greatest 
amount of that which fell in any twenty-four hours was .19 of 
an inch. The precipitation was mostly in rain, there having 
been only about one-half inch of snow all told; it is less than 
any former record This was the lightest January rainfall on 
record. The number of clear days was 14; part cloudy days, 11; 
cloudy days, 6. Total movement of the wind was 3,720 miles, 
or 1,275 miles below normal, and the least on record , except 
one year ago; maximum velocity, 26 miles an hour, occurring on 
the 26th. Per cent of cloudiness, 49; this was 12 per cent below 
normal. 

ALTA-David E. Hadden. Cold wave with high northwest 
wind on 26th; very cold weather continued until close of 
month. Unusual fall in temperature after sunrise, January 
28th; at 8 A. l\I, temperature was -7°; after this time it fell rap
idly, and at 10 A. l\I was · - 14.5°; it then rose and at 11 A . .M. 

registered - 10°, and remained steady nearly all the balance of 
the day. The sky was clear; wind northwest. 

A:M:A.NA-Conrad Sch'ldt. The weather was generally fair 
and mild till the 26th, when a cold snap set in, which continued 
for several days and made the mercury go down to - 17° on the 
morning of the 30th. For farmers who still had some corn in 
the field, the weather and ground was better for corn harvest
ing than in the corn harvesting months. The cold snap may 
have seriously damaged winter wheat, as the ground was 
entirely bare. 

BoNA.PA.RTE-B. R. rraie. A remarkably fine month; good 
roads, no snow on the ground, no rain. Good month for feed
ing stock and for work of all kinds . 

FOREST CITY-J . .A. Pete?'S, Wind on morning of 26th blew 
car from track; no dam1tge to buildings. 

GRAND MEADOW-F. L. WiiLiams. On 26th wind blew a gale 
from the northwest; air filled with fine snow and dust; 29th, 
30th and 31st were bitter days; morning of the 30th -22° and 
blowing a gale. 

LA.RRA.BEE-H. B. :Stlre1Jer. January has been remarkably 
mild. Sleighing spoiled by the mild weather. The most of 
the corn snowP:d under last fall has been gathered. 

OLIN-Nathan Potter. Very fierce wind on the 26th from the 
northwest; air full of frost. Thermometer fell from 40° above 
in the afternoon of the 25th, to -6° on the morning of 26th. 
Wagon roads almost perfect during the whole month; smooth 
as a floor and as hard as a rock. 

RIDGEWA.Y-.A.rthwr Betts. Very pretty mirage New Year's 
morning. 

WEST BEND-PhiL Dorwetier. A fine month and hardly any 
rain or snow; sleighing all gone. 

BELATED REPORTS. 

Mt. Pleasant- December. Mean temperature, 26.5°; mean 
maximum temperature, 38 5°; mean minimum temperature, 
14.5°; highest, 56°, on the 28th; lowest, -7°, on the 31st; total 
precipit ',ion, .37 inch; prevailing direction of wind, southwest; 
number of clear days, 23; partly cloudy, 4; cloudy, 4; rainy, 1. 

Burlington-December. Mean temperature, 26.1°; mean 
maximum temperature, 33 9°; mean minimum temperature, 
18.3°; highest, 58°, on the 20th; lowest, -2°1 on the 9th and 10th. 
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IOWA WEATHER AND CROP SERVICE. 9 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR JANUARY, 1899-CONTINUED 

STATIONS. 
1 

-
J Max r3 

J(noxvllle. 1 Min . -3 

La.monl .. · 1 ~;: 22 
-3 

L 1 1 Ma.x . 15 
a.ns ng.... r.Hn . 12 

2'2 L b { Max. a.rra. ee.. Mio . -14 
I Max l ,e Mars .... ·, tiH O • 

{ 1\lax. Lenox ...... Min 

L { rt1a.x. ogan...... Mln . 
k 1 Max Maquo eta 1\Uo 

Ma.son Otty j :r:: 
loottcello. 1 ~f;. 

M ooa.r . . . . . Min . l Max 
Ma.x 

Mt. Ayr . Min. 

1't lt .Ple'sn 't{ t}f;: 
t 1 Max . N 

N 

N 

ew on .. . Min 

eola.. . . .. ~ :f;: 
ewB ' ptoo { Max Min . 

0 

No,thwood1 Max Min . 
debolt; .... Rl~ 

OUn ........ { :If:· 
0 b J Max. ma. a ..... I Min. 

Osceola .. · 1 :f;: 
akaloosa · j tl~n" 0 

0 

0 

ttumwa. . .. ~f;: 
vld ....... 1 :ff; 

Parnell . ·-j ~f;: 
Pella. ..... . I Rli;: 
Plover .... { :i;: 
Primghar .. { :f;. 
R d. o k J !ti a x · 

e a · · · I rt1ln . 

Ridgeway · 1 ~f:. 
R'ck R'pldd 1 tila.x. Min. 
Rockwell u 1 Max Mio 
Ruthven l M•x. .. · Mio 

Sa.c Olty .... Rlr:: 
Sidney. . . { :f; 
Slbl"Y { Max . 

. '·. Min . 

Sigourney .. { ~f;: 
Sioux O1ty .. { Mf: 
Bpence, .. l ~fn" 
Spirit Lake Ma.x · Min . 
StormLo.ke { Max· 1)11n 
Stuart ..... { ~f:: 
T { Max ara. .. · · · ·.. Min : 

Thurman .. • Max. 
Min . 

Vllllsca. ... . Max 
Min 

Wapello ... • Max 
Mln. 

Washtngt'n { Max M.lo . 

Waterloo ... { R}f:. 
{ Ma.x Waverly... Mio : 

Webster O { Max · Min . 
West Br'ch J Max· 

I Mia. 

Wilton Jc.int: . 

Winters~t · 1 ni:. 
Wha.tObeer { Max · Mln . 

22 
-8 
22 
-4 
22 
-6 
37 
-5 
14 

-HS 
17 
-7 
34 
20 
2l 
-3 
23 
-7 
21 
-6 
3> 
18 
13 

-14 
15 

-17 
21 
11 
6 

-8 
24 
0 

23 
- I 
23 
-3 
48 
17 
2! 
-4 
20 
12 
19 
-l 
20 
15 
12 
2 

2! 
0 

16 
-13 
20 

-llJ 
21 

-13 
15 
14 
18 

-13 
24 
-3 
17 

-13 
20 
-9 
26 
-3 
18 
13 
17 

-14 
19 

-10 
12 
-8 
25 
15 
31 
ltl 
5 

-5 
25 
-5 
19 
9 

18 
-s 
17 

-11 
15 
0 

18 
-5 
17 
-7 
23 
1 

16 
-7 

2 3 4 5 

- -
40 48 43 21 
17 28 10 5 
40 46 43 23 
17 25 10 2 
ai 40 42 20 
12 18 8 -·i 
3! 3 ➔ 20 17 
15 14 -2 -12 
24 30 20 18 
17 12 3 -5 
3:! 41 42 21 
16 23 8 5 
36 42 12 20 
16 2'2 5 -i 
4~ 45 21 25 
15 23 11 4 
28 
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3f\ 9 18 
14 8 JO 
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~ 21 10 0 
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19 32 20 4 
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13 25 10 3 
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14 27 14 4 
37 45 39 19 
14 23 7 3 
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25 20 23 
15 8 3 

27 ii6 35 1'> 
10 18 3 -7 
28 35 26 14 
18 13 1 - 12 
3l 41 25 15 
16 2J -i -5 
20 37 <J6 28 
10 zo 2l 2 
iO 45 24 20 
21 24 7 8 
40 47 17 20 
1~ 37 10 4 
42 48 4. 23 
10 26 10 4 
47 50 50 23 
17 21 10 7 
42 48 20 23 
19 28 8 3 
30 48 56 2'2 
28 ao 10 81 
36 4-4 13 18 
10 20 12 1 
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9 15 0 10 
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19 ~8 10 6 
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39 44 15 20 
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0 -s 11 3 13 2~ 32 

21 27 33 21 111 31 40 
4 3 HI 12 17 27 31 
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5 1 12 7 ll 13 2J 
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3 -7 4 15 11 H 25 
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16 19 22 :.!7 !!9 29 42 
-4 -5 -'i 4 8 20 20 
18 18 16 30 3'l ;!6 34 
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6 2 22 8 20 23 211 
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33 24 21 27 8 13 13 30 31 28 '28 16 2'2 6 -5 -7 -1• -15 -II 12.6 
44 ci2 45 48 32 24 37 48 49 48 40 38 42 39 1~ 19 13 15 9 3J.0 
30 27 25 24 10 11 13 28 27 29 21 16 22 5 -4 -9 -16 - Ill -11 13 a 
41 41 46 37 36 29 37 40 40 35 39 35 31 38 15 16 5 5 10 29.:.l 
33 21 20 17 16 1 13 2.5 30 19 29 15 15 6 -10 -6 -21 -?1 -92 7.8 
44 43 41 2d 18 2'> 36 47 47 45 3! 36 42 31\ 25 5 l::! -2 l t 28.8 
26 24 19 12 -2 -2 8 17 25 28 2t 12 25 -2 -I i -14 -19 -·!a - l1 6 -~ 
44 45 43 37 24 27 37 46 51 48 36 38 40 36 25 23 15 10 J ' "JI -
i7 24 27 19 0 3 19 29 26 30 tl 24 25 0 -9 -13 -15 -20 _, .. I \1·t 

(' ' . . 
43 41 44 43 3-~ 2l 38 47 47 44 41 39 40 39 19 20 16 16 '' J;;;; 
2; 27 28 ~6 8 7 13 30 29 31 ~; 15 26 3 -ti • - 15 - 18 -1! 12.1) -, 
3.'i 38 31 18 21 I 32 34 3tl 47 3'! 35 30 3d 2! 14 12 -6 12 10 27 4 

24 i 22 20 6 0 10 15 16 22 20 15 10 2t 2 -7 -5 -15 -12 -13 9.2 
38 42 45 47 38 29 40 47 40 43 40 34 4:3 39 11 18 8 10 11 32 9 
24 25 26 2·1 20 9 15 l:.! 31 26 22 15 27 0 -I -'I -1~ - l6 -15 10.9 
,:10 35 36 31 24 21 33 41 45 3d .. .. 21 12 4 8 - 1 23.4 
22 22 23 11 - 1 - l 11 14 24 21 2l .. . . . . -10 -1 -16 -2 3 -'.H 3 ll 
H7 41 4t 44135 30 37 47 39 3~ :37 3t 40 31) 15 ltl ~ 8 2 30 7 ' 
34 23 25 20 16 6 10 2-1 29 19 28 10 12 4 -7 -) - \7 - 18 - 17 8 7 
42 46 44: 49 25 27 48 48 · 50 49 42 46 47 22 20 17 3 1 14 34.8 
39 28 22 28 19 20 10 3:-J 33 31 :13 19 19 12 -1 4 -14 -12 -8 17.5 
47 43 45 45 3? 31 36 49 49 48 40 41 40 38 19 18 14 ll 9 3 !.5 
29 2.5 21 25 9 9 13 20 21 32 25 15 22 5 -l -1 - 6 -l4 - 12 J:i.4 
.12 4-3 50 52 48 31 41 50 50 49 48 40 50 47 16 20 18 13 H 37.6 
36 28 26 27 H! 16 }:-J 31 26 24 31 19 23 10 - 1 -1 -15 -10 -14 1!.1 
38 i2 44 43 29 2l 88 4'3 43 41 37 38 39 3~ 17 17 12 12 10 liO 9 
26 2-i 2-3 25 5 6 13 27 29 27 25 13 26 4 ~ -l;J - 15 -20 - 12 10.6 -, 
45 43 45 41 20 25 22 2M 30 20 32 33 30 30 25 :l5 l "i 8 12 28.5 
26 26 22 8 2 6 7 8 12 8 15 15 12 8 2 -8 - 13 - 15 - 11 9 8 
35 3l 37 3'! 2l 22 31 39 3i . . 84 ¼7 35 3.5 14 .. 14 7 6 25 3 
30 28 22 19 12 3 13 16 25 . . 20 15 18 -2 -13 .. -14 -23 -17 6 2 
40 35 38 30 21 20 33 35 40 35 32 26 27 15 16 lti 8 3 9 2l. 6 
25 23 15 20 0 -2 12 14 17 20 17 13 17 -6 -14 - 15 -20 -23 -lt) 4 1 
4-i 3':l 42 36 27 21 3l 41 49 48 42 26 38 10 23 21 15 13 11 29.0 
30 85 25 21 2 1 17 18 21 29 26 -16 26 1 -0 -10 -13 - 19 -10 11 .5 
il8 36 42 42 46 25 29 38 47 40 38 36 a3 40 9 16 10 8 -6 2~ 5 
29 2,5 2'i 24 19 9 9 ll 26 20 26 11 13 9 -6 10 -LT -17 - 16 10.6 
50 4,5 48 40 'W 27 39 50 58 46 41 43 44 31 25 2d 21 10 10 31.2 
31 2,1 31 20 9 9 20 30 33 39 21.! 24 30 5 -3 -~ -9 -15 -5 16 0 
48 47 48 47 19 25 38 .. . . 32 49 40 16 11:1 19 1.i -3 10 29.9 
a·i ~o 32 28 8 15 15 . . . .. 16 24 4 -6 -7 -14 -ltl - tl 12 0 
4t 47 48 48 28 28 41 51 4\J 47 3ti a!l 44 37 17 17 13 13 12 33-7 
32 24 30 24 9 13 12 30 29 23 20 10 22 4 -l -9 -l4 -15 - 14 12.0 
42 51 5t 50 32 2t! 42 5l 49 45 89 40 48 39 21 15 14 13 15 37.3 
25 24 27 213 13 111 15 18 22 25 26 17 20 9 1 -5 - 12 -1~ -9 13 3 
43 49 51 51 21 28 39 51 51 50 3! 44 43 19 21 16 14 4 14 31 3 
28 22 28 26 10 15 13 31 31 28 19 15 23 5 -3 -9 -l6 - 14 -13 13.0 
40 42 35 40 4a . . :-19 47 .. 50 34 3; 47 17 17 18 12 1 10 31 7 
3'3 3'i 31 30 20 .. 33 37 . . 4·~ 20 25 35 10 15 -5 -i -lll -13 19.4 
31 41 40 36 18 20 36 42 38 41 31 34 39 10 - 0 -3 9 -l 7 24.8 
30 22 2➔ 2l 7 7 8 28 28 26 29 JO 18 4 -17 -l - 15 - 17 -14 7. 6 
45 37 42 23 15 24 3! 45 42 43 36 32 45 12 25 10 12 -5 5 26.6 
24 22 18 20 -2 -2 12 16 28 25 22 18 28 0 -10 - I -17 -21 -12 8.9 
45 3') 2"i 30 3') 87 38 39 33 36 39 40 42 20 12 15 4 12 5 27 6 
22 10 -2 0 10 20 2t 23 23 24 26 14 16 -2 -12 -s -·s -~4 - 14 7.4 
50 4'i 49 42 28 23 38 50 58 46 40 43 41 36 24 20 20 20 liJ 35 3 
22 28 30 23 10 5 18 26 30 30 26 30 27 4 -2 -4 - 12 -,3 - 12 14 4 
40 36 42 34 30 29 33 40 36 33 35 36 36 33 15 16 7 5 11 27. 6 
33 20 22 18 8 2 14 23 25 18 23 13 14 2 - 15 -14 -23 -23 -19 5 7 
42 40 32 26 28 3i 40 42 40 44 42 40 115 28 2J - 12 -i -6 0 24.5 
40 20 H, 10 -4 -5 10 4 14 20 2d 26 20 -2 - 15 -20 -2~ -25 -15 3.1 
4~ 40 4 l 32 30 21 31 47 44 4t H7 38 40 11 20 -l 15 2 11 27.8 
27 25 21 22 -1 1 20 23 26 29 23 1l 25 2 -9 -12 -15 -20 -12 7.5 
3:l 89 88 37 2:3 23 37 40 40 3➔ 31} 36 37 35 11 19 18 \I 7 27.3 
2-1 22 22 17 -4 -3 12 20 22 17 21 17 15 -\ -t i -lt -18 -24 -16 5.6 
44 47 41 28 15 22 31 4'! 47 46 34 86 40 22 22 20 l t -7 5 27.1 
30 30 25 14 0 -l 18 22 31 84 25 16 22 0 -8 - 11 - 14 -19 -10 9.7 
-13 42 43 40 19 27 39 48 5:3 44 35 42 41 15 2i 8 21 -3 11 30 .6 
81 20 :i2 30 9 7 l!l 30 33 35 2~ 23 29 4 -4 -6 -lt -16 -,0 15 5 
•1'1 41 45 311 17 2tl 38 42 4d 40 35 35 3"> 35 20 19 8 4 10 as 4 
25 21 17 11 -:I- -·? 17 17 2.'3 25 l ll 12 20 -5 -B -17 -18 -'.M - 18 4 7 
40 47 49 49 37 80 43 51 47 45 40 39 45 42 l 'J 14 13 12 12 3 I. ·i 
32 20 24 22 10 14 10 \!6 23 22 28 10 19 4 -3 -5 -17 - LB -16 II 7 
,J. I 4~ 46 2,) 17 30 38 51 57 50 :n 35 41 10 29 0 18 -l 14 30 4 
31 27 21 18 0 4 20 25 30 89 21 18 28 -1 -8 - 13 -9 -19 -S 11.R 
41 3"' :32 28 l l 24 41 41 43 35 23 39 6 '2i 20 12 0 11 24 8 .) .. 
25 20 ]~ 10 -~ -3 20 23 24, 20 13 8 .. - 14 -12 -l7 -18 -24 -14 5 7 
40 36 3! 4 ·& 24 311 42 43 36 43 1:16 a4 w 16 10 4 10 2d l .. . . 
2i 25 22 10 .. -13 15 15 . . 23 20 13 2? -8 -14 -17 -2.l -25 -17 3.8 
41 39 89 ;i3 HI 23 32 43 4ff 45 37 34 39 35 23 22 IJ 9 9 29. l 
28 24 21 1 ➔ - 1 2 15 21 27 30 24 16 14 0 -11 -14 -16 -21 -12 t!. 9 
42 40 40 4i 28 3J 36 30 40 33 37 40 42 37 19 20 17 l :'i 10 30.2 
,,5 28 l!9 2.5 16 4 20 2l 30 27 22 17 25 -2 -4 -5 - 15 -18 -10 1'..0 ~· 
40 40 3i :iO 18 20 I a2 40 40 45 37 39 44 1 10 22 6 -7 -2 10 25 6 
30 30 22 20 I 5 2J 25 27 31.) 25 2'> 31 - ~ -3 -7 -12 -23 -7 1 !.3 
4'> 40 45 4J 30 26 41 50 55 45 40 4i 4·1 38 ~2 24 22 21 11 35 3 
~o 25 28 12 10 4 l!0 22 28 29 27 18 t5 6 -~ -i -14 -12 -ll ll.0 
•.6 43 45 45 20 2f) 38 50 50 47 47 43 4:-! 12 1~ 10 18 6 14 31.2 
4-~ 20 :!5 23 0 4 10 18 2, 30 30 17 2'.J 5 5 5 15 - 15 -1 ! 12.1 
40 IH 46154 :36 4:3 40 58 45 1 43 .. 13 12 2'2 3~ 2 
ao 29 20 28 20 15 15 8i 20 21 . . . . . . .. . . .. -l4 -10 -11 15.0 
~ 47 18 49 26 32 41 50 45 4! 37 4-0 47 20 l ll 11 11 4 14 82.4 
:H 23 27 21 1.i 115 l ·Z 30 28 24 22 15 ·z,, -·3 -6 -!l -ttl -1> -15 10.11 
3 I 41 44 ;J6 17 ~ a6 47 41 38 I 36 35 3~ 33 16 6 12 10 7 27. 7 
3} 22 2'\ l!O l0 4 14 20 27 22 23 16 21 1 -8 -12 17 19 - f3 8.7 
3'1 38 4l 35 26 23 35 4.-3 au 88 39 32 3-l :-IT 17 17 10 g 11 28 2 
32 2! 2.5 19 7 I a 14 19 ~8 21l 21! 18 23 -l -1 9 -15 -19 -14 8 9 
41 39 40 32 1e 22 3~ 4 > I 40 4l 3tl 37 30 2f 18 tM L5 15 11 ~7 7 
24 '>·> 21 2, :i 7 15 20 27 oO i4 18 9 a -J -10 -13 -to -9 8.6 

~.J 

40, 38 34 I 30 :18 421 4~ 45 42 38- 4') 3:! 36 22 24 16 14 4 221302 
2t •>o .,., 2.5 1~ 14 18 lti 2J I 26 18 :ZO 18 5 -5 -6 -H 14 -ll ll.4 

w ---
35 42 43 45 37 27 3l 16 \10 43 43 35 44 36 11 17 7 10 9 a1. fl 
a3 2ti 27 ti! :!O 9 21 27 32 I 23 30 1tS 36 7 -6 -3 -17 -13 -15 13.3 
46 I 44 46 4t 17 2-i 38 50 46 50 36 41 41 1~ 19 10 14 -l 12 30 3 
a,, 20 31 21 6 ~ 15 26 31 28 29 15 21 4 ~ 10 -1, 15 -11 14.3 I -.> 

37 40 42 .u 28 31i :JS 40 I 4~ 1 •• I .. .. 16 10 9 16 Hl 0 
19 1 ao 31 20 10 I 10 18 30 20 I . . . . . . .. -5 -15 16 -8 11.3 - --- - - - -

• 
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NORTHERN SEOJ'ION. 

TEMP'BRATURE OJ' THl!l AI R (lN DEGRl!ll!IS 
FABRENHSIT) 

EXTREMES. 

,8 
-:::i 

PREOIPITATION', IN' ~'g 
JNOBES . <I> <I> 

------,--;-- 8 ~ 
~ § a! .d ... "' . 

~!> 
a!
<I> .c .. -o 

0 ... ~~ 
C :: o o 
VJ • ,J:I i:I a 

,....,:- .., CJ)~ 

,:,; o,,e..,. 
0""' <l><l>O 

... 
d 
«> -C) .... 
0 ... 
«> • 
.0 VJ 

s~ 
:::i-., ------------------1-- ____ , _________ ---1-

42 20 -27 30 69 .03 Algona.* ................................... . 16 4 

~8 
:El C) 8 0 z ----1--1---

Alta............... ......... . . .. .......... .. 
Britt.. .. .. ... . .. . .. .. .. .. . . ......... .. 
Ohu.rles Olty .... . ......................... . 
Olea.r Lake a ... .......... ... . .............. . 
Or esco . . . . . . . . . . . . . . . . . . . . . ............ . 
Decorah . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 
Dows. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Elkader..... .. ... ... ......... .. ........ .. . 
Esther ville c ............................. . 
Fayette b . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Forest 01 ty. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Grand Meadow • ..... .... ............ ... . 
Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Hampton ................................. .. 
Hawkeye .................................... . 
Humboldt.......... ..... ...... . . ... .. 
Lansing . . ......................... . ........ . 
La rch wood . . . ...... . .................. . 
Larrabee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Le Mars . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 
Ma.son Oity e . . . . . . . . . . . . . . . . . . . ........ . 
New Hampton b ...... ...................... . 
Northwood . . . . . . . . . . . . . . . . . . . . ..... .. .... . . 
Osage t... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Plover.... .. ........ . .. .. . .. . . .. . ... . .. 
Primghar. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ridgeway . .. .. .. .. ..... .. .. .... .. .. ..... . 
Rock Rapids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Ruthven ................................. .. 
Sibley b . . . . . . . . . . . . . . .............. . . 
Spencer a ... ............................... . 
Spirit Lake b . .. . .............. ........... .. 
Fltorm Lake . . . . . . . . . . ............ . .• ....... 
Waverly ................................ .. 
West Bend •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
West Union .................................. . 
Washta. .................................... .. 

ltl.9 2/i 6 
14 7 26.7 
15.8 25 9 
12.6 24.0 
12 4 20.8 
15.2 24 9 
16 .6 27.3 
17 2 28.2 
10.8 l8.9 
17.5 27 4 
15 3 26.0 
15.9 
15 8 24.8 
15.8 2-1.8 

8.2 
a 7 
5.7 
1.2 
4 .1 
5.4 
6.0 
6 2 
2.6 
7.6 
4.6 

6 7 
7.3 

18 7 28 9 8.5 
18.5 29.2 7.8 
• ♦ • • • • • • 

17 6 
20.2 
18 .6 
15 8 
14 8 
11 8 
17 8 
17.5 
16 6 
13.8 
16.4 
16 6 
15.2 
15.0 
19.0 
18.6 
15.9 

28 8 
30 7 
l/3 4 
2.-5 3 
24.5 

26 f\ 
27.6 
27 6 
24.5 
27 8 
28.4 
24.8 
26.1 
29 1 
28.2 

6.2 
9.8 
3.9 
6 2 
4.1 

8.9 
7 4 
5.7 
3. 1 
5.6 
47 
5.7 
3.8 
8.9 
8.9 

...... 

47 21,2t -22 30 69 . l!i 
43 it -23 30 66 .03 
40 20 -22 30 6t . 85 
44 16 - 22 ao 66 .::n 
37 20 -25 30 62 .43 
40 15 24 30 6! .38 
42 13,20 -22 81) 61 . 22 
48 15,20 • 2-Z 81 70 . 44 
~ D -~ W U ~ 
41 20 -22 ao 6J .41 
40 20 ·2a 110 63 .22 
38 l !i -22 i<0 U0 . 62 
40 13,15,20 -20 80 60 . 32 
42 20 -21 i:.O 68 .27 . . . . . . . .. 
44 
46 

20 
15 

47 20,21 
51 21 
45 2l 
89 20 
40 13,21 

- 21 
-22 

.. 
-2,) 
-20 
-3i 
-23 
-2a 

30 
81 

30 
XO 
31 
30 
i:JO 

...... 
65 
68 

70 
71 
79 

80 
T 
.53 
.17 
.12 

T 

62 . 43 
63 .... 

.oa 

. 04 

.113 

.50 

.20 
18 

.27 

.10 

.16 

.02 

.19 

.10 

.25 
20 

.13 

.io 
T 
.25 
12 

.07 
T 

.40 

45 13,20.25 21 30 
30 
30 
3J 
3) 
30 
30 
30 
30 
30 
30 

.41 .16 

46 11 
42 15 
44 22 
40 20,21 
46 21 
45 12 
43 23.2! 
46 21 
48 20 
43 20 

. . . . . . ...... . 
. . . . . .... . . 

-24 
-25 
?5 

-24 
-24 
-24 
-2,j 
-21 
-11! 
-22 

. ...... . 

66 .20 .20 
69 . . . . . . .. 
117 1 05 .35 
69 
H4 
70 
69 
6S 
67 
62 
65 

T 
.20 
.06 

T 
.13 
.46 

T 

. . . . . .. 
T 
.09 
.0:3 

T 
.02 
.20 

T 

.3 
1 0 
.a 

2.5 
3 0 
2.5 
3.0 
t .6 
3 5 

8 o 
20 
4 2 
25 
J.5 
5 0 
T 
4.5 
1 8 

9 
T 

4 0 
.. 

3 0 
T 

4.2 

2.0 
1.0 

.1 

1 0 

1.0 
1.0 

SE N ,._, 
NW 
NW 
NW 
N\V 
w 
SW 

8 
.. SlV 

.5 SW 
T S&Fl 
1.0 NW.SW 

1.0 
3 o 
T 

.5 

SW 
SW 

SE 

SW 
SW 
s 

4 0 NW 
NW 

6 0 S 
SW 
N\V 

1.5 W 
. . . . . . . 

12 
16 
16 
7 

17 

21 
18 

19 
13 
9 

14 

2.3 
12 
10 
15 
17 

26 
7 

2,s 
15 
13 

8 

3 
10 

4 
11 
12 
14 

'i 
10 
3, 

a 5 
JO 9 , 
18 a I 

2 
3 
a 
0 
4 
2 

14 2 3 
11 S 0 

: . : · I · 2 
1 
8 
0 
0 

13 

4 1 
16 

1~ I 
5 

,l 
1 

T .. . s,v 18 7 6 ... 

:~ .s J __ 14 . ~~ .. 5 I ; 
T .... .. NW 2a 4 7 0 
. 6 . 5 SW 18 10 8 8 

3.0 3 0 N \V J5 12 4 I Ii 
T .. .. . S, N W 18 8 5 O 
l 5 NW 19 0 12 I 2 

Average ........... .. ................. ... . 15.9 26.2 

.15 

. 10 
.10 
.05 ,---- --1--1----,-- --1-- --

5.9 40.4 
1.0 T SW 18 11 2 2 

10 -6-Ja 

Amana.... . . . . . . . . . . . . . . . . . . ................ . 
Ames.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Audubon ................................... . . . 
Belle Plaine ..... ..... .... .... . . .......... . 
Oarro!J ................................... .. 
Oedar Rapids . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Oedar Falls c • . • . . • • • • . . . . . . . . • . . . . . .•...•.. 
Olin ton . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Da.venl)Ort ................................. . 
Denison ................. . ...... . ......... . 
De Soto .. . . . . . . . . . . . . . . . . . . . . . . . . .. . ......... . 
Des Moines .. .... ..... ........ . ............. . 
Dubuque ........... ............ ........... .. 
Eldora..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ga.Iva .. . ......................... . ............ . 
Grinnell ..................................... . 
Grundy Oenter ................................ . 
Guthrie Oenter .............................. .. 
Independencet .................. .......... . . 
Iowa Oity ...................... .. ...... . . .. .. 
I owa Falls ..................................... . 
Logan. . .................................. . 
Maquoketa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Monticello ................................ .. 
Mt. Vernon• ............................... . 
Newton. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Odebolt .................................. .. 
Olin ....................................... . 
Parnell b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Rockwell Oity ............................ .. 
Sioux Oity. . . . . . . . . . . . . . . . . . . . . . ............ . 
Sac Oity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Tara.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Vinton *..... .. .. . ... . .. .. .. .. .. ......... . 
Waterloo ............................. , ...... . 
Web:.ter Oity ................................ . 
West .Branch ............................. . 
Whitten g• ...... ........................... .. 
Wilton Junction ................. ............ . 

Average.. .... . .... . . .. ... . . . . . . . . . . 

...... -23. 1 ........ l _6 :.:5_;. o~ _ _;· 3_;0 _ ___;,·_ .. _. ___;,1_. 3--'--_1_. 4 __ N_w ___ J_5....;... ____ _ 

OENTRAL SEOTION. 

20.8 

20.6 
19.6 
18.2 
21.4 
15 7 
21.2 
24 0 
11 8 
2J 2 
23.7 
20.a 
17.2 
20.4 
20 1 
17.8 
19 8 
16 2 
22.0 
16.8 
18.3 
2l.9 
19 7 
20.3 
20.8 
19 .2 
Hl.5 
25 6 
17.6 
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18.4 
19.0 
20 2 
18.2 
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20 8 
17.9 
22.4 
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10.8 
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27.7 11 .6 
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25.0 6.4 
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33.4 14.l 
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27 . 7 6 8 
31.2 9 !i 
29 1 11.1 
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29.5 10.0 
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26.8 
27 4 
32 9 
30.7 
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29.0 
28.5 
31. 7 
27.8 
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25.7 
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6 9 
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10.9 
8.7 
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10.6 
9.5 

10 5 
19 4 
7.5 

11.8 
9.7 

12.3 
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31.6 18.8 
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47 
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40 
48 
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47 
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49 
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.51 

1. 15 
.15 
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10 
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row A WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR JANUARY, 1899-CONTINUED 

SOUTHERN SEOTION. 

I 
• 

TEMPElRATURl!l OF THE AIR (IN DEGREES PRECIPITATION, IN """ ,;o li'ABRENHEITI. J NOHES. s • 
' oe . 

EXTREMES • •• .0 

STATIONS. 0 .... ~ 'o. 
" " . " 

e 0 • ' -· • 00 0 -· Cl~ a ' . - • .0. i;ii:ia ' 6 6 .0 .. .0 . ., _ _, .0 0 8 e-
"• ••• ·-. -. • ..,_. • eo e :-$~ .;5~ 

e• 
gs ~8 ~ .!'! 6 

o, 0 o.-o~ •88 088 • ;; Os 0 f-o 0~ • •• :a :a >I " " :a Q ;a ;a "' E-< " --- - -- -- - -- -

0 

-Afton ........... . . .. ...... . .... . .............. . . 22.5 32.3 12 7 49 21, 22 -1, 30 6:0 .40 .20 2 0 
Albia .... . , . .. ,.·· - ,. ·, · ·, · · · · · · · · · .. · · · ·•· · ·· ·· 25.2 37. 7 12. 7 66 4 -16 29, 31 "' .71 2· 5.5 0 . ' 
A tlantlc ............. . ....... . . . ........ .. ..... 22. 1 82 4 11 8 ,, 21 -16 80 05 T T T . ... ' 

Bedford .... . ............. ... ....... .... " ...... 2i3.8 35.3 12.3 52 20, 21 -18 2ll 12 .26 .11 1 5 . .... 
Belkn&p ... ... .••. · · · · , •• " .... .. . . . . . . . .... 24 .4 88 8 15.tl 54 20 -14 29 68 .50 . 30 2.0 . ... 
Bona.pa.rte . . . . . . . . . . • • • . . . . • . . . . . .•... .•.... . . 25.0 35.3 14 .8 51 3,4 -15 29 66 .05 .05 .5 . . . . . 
Burlington, ...•......• . .. . ... ... ...•...... . ... 24.6 81 1 18.2 47 23 -20 80 61 . . . .. .. . . . . . " . .. . 

entervllle c..... . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 25 .0 37.5 14.3 58 16 -16 29 69 .20 .10 .2 .1 
Oba.riton ........................ . . .. ............ 23 .6 34 .8 12.5 51 16, 20 -16 29 ft7 . 33 .15 1.8 . .. 
Olarlnda.. .. .. .. .. .. ...... .... .. .. .. ... " . ... 23.4 31.8 15.1 61 21 -17 28, ~9 68 .24 .07 20 1.2 
College Springs ........ ... ..... . ........ . ..... 25.0 34 8 15 2 46 15 -17 '' 68 .12 .06 2 0 1 0 
Oorninf . . . ........ .. ....... .. .. , •. • .... • 24.3 84 4 li.2 51 20 -15 80 66 .88 83 '£ '£ 
Oounci Bluffs .......... ... . . .. .... . ............ 25. 4 36.7 14.1 68 21 -18 30 81 ........ . . . . . .. .. .... . .... 
Eldon ..... , . .. .......... . . • .• . ... ... .......... . 20.5 !17. 5 13.5 48 8 -14 21!, al Ol .10 .10 T .. ... 
Fairfield ...... . ........ ....................... 25.2 36.2 14.3 tl3 16 -15 29 78 . 2:i .11 1.0 T 
Ft. Ma.dlson •. . .. .. . . . . .. . . .. . . .. . . . . . .. ..... 27.2 .... " 49 16 -10 29 59 .55 .26 J.0 . . " 
Garden Grove ... . ....... ••. ..... ••.. . . . ... . . . . ... ' .. .. . 13.6 . ... -17 29 .. .. . .20 .15 .5 ...... 
Glenwood ..... .. ............................ ... . 24.9 36.8 1.J.O 57 21 -15 80 72 T T T ..... 
Greenfield .... . ... . ... . •. .. . . ...•..... . .•. . .. .. . 22.0 33.0 ll.O ,9 22 -19 80 68 .49 .39 J.1 .2 
Hedrick t• ..... ........... .......... .. . . . .... 20 .1 .. . . . . 45 15,20,25 -1• 80 59 .05 .05 .5 .. . .. 
H°lieville a ........ ... . .... , ........ . .... .. .... . 23 .2 82.9 13. 4. 48 20 -15 30 03 .15 .09 .6 .... 
Inlu~a. ......... . ... . ..• •. .. . . ............ . .. 23.1 88 I 13. t 47 15 -17 30 6< .18 .09 2.8 .... 
Keokuk ......... . ... . •... . . ........ ... ........ "' 8 36.4 19.3 54 8 - 11 29 "' .49 .39 J 0 T 
Keosaui\ua. ..... . ...••.... .... .................. 26.0 36.1 15.8 58 3 - 13 29 66 08 .06 1 5 .5 
Knoi:vll e .......... . ........ . ............... . 23.1 as . 6 12 6 67 14 -15 30 72 T T T ..... 
L&moni ....•.•... . . . ....•.......... , .... ... ... . 23.6 33.9 18.3 49 21 -16 29 75 .57 .17 4.0 . .. .. . 
Lenox ...... . . . . . . . . . ....... ............. ...... 22 7 82 5 12.7 47 20, 21 -18 30 65 .21 .09 1.5 .6 
Mooa.r .. .... ... .................. ... .... ' ....... 26 2 3L8 17 .5 50 3, 21 -II 29 ,. T T .. . " 
Mt. Af<r ............... ......... .. , .... .... -.. -· 28 4 33.5 18 4 49 20, 21 -16 29 65 .55 .15 4 5 .8 
Mt. P ea.ea.at .. . . . ......... . ••.... . . . •••........ 2/l.8 37 .6 1, J 58 4 -15 2ll "' .03 .02 .8 . ... 
Neola. .•...••........ ···•···•·······•·········· · 19.2 28 5 9 6 45 12,13,15 -15 30 60 . . . . ... .... '" ... .. .... 
Oma.ha.., ............ . . . . . . ... .. ..... . ....... 25.1 .... lti.O 58 21 -15 30 73 .07 .03 .6 . . 
Osceol~ d .............. . .. . ... .......... .. ...... 21.0 211.9 12.0 49 24 -15 80 ,. .48 25 3 5 T 
Ovid . . .. .................. .. .... .... ........... 28 2 83 8 13 0 51 15,16,20 - lti 29 67 .50 .27 3.0 .5 
Oslta.loosa. ............••.... . ................... 22.8 33 .7 12.0 51 20 -15 80 66 . 49 25 3.8 T 
Ottumwa. . .. . ........ .. ••.....• ................ 25.8 37.3 13.3 54 15, 20 - 12 29, 30 66 .25 .20 .5 . ... 
Pella. . . . . . . . . -. - . . . . . . . . . . . . . . . . . . . . .. .. . 16.2 24 8 7.5 4< 3 -17 27, 80 01 .32 .20 2 0 . .... 
Red Oa.k ... . ... ......................... ...... 24.8 35 .3 14.4 58 '' -18 80 71 .15 .JO T . " . 
Sidney ...... . •......••. . .... . ....... . ........... 23.0 80.6 15.5 58 21 -16 80 69 .17 .10 1 0 2.0 
Sigourney ............ . ... . .. .. .. . ...... . ...... • 

'' 0 
34.2 9.7 51 20 -16 30 60 .2 ) .15 2.0 ..... 

Stuart a... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . , . , ...... 21.1 30.2 12.0 48 8 -16 80 61 .05 .05 .5 ..... 
Thurman ........... ..... . . . ...... .. .. ..... .. . 24 6 ,. 8 14.0 65 21 _,, 29 69 . 12 .06 2.7 ..... 
Villisca. .... . ..... .. . . .......•.....•• , ....•.. ··,. 21.6 81 2 12.1 '° 20, 21 - 1.:i 29, 30 65 .JO .10 J.0 ...... 
Wa.pello f... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 2ti.6 88.2 15.0 58 20 -14 29 72 .09 .09 1.0 ...... 
Wha,t Obeer f .. ... , .. , .. · · · · · · ·, · ,,,, , · · , · · · · · 21 2 81 0 11 8 45 8 -16 80 71 T T ..... . .... 
Wa.shlngton . . . . ........•..... , . .. ... . . , ., ..... 21.6 32.4 10.9 OJ 8 -16 29 67 .16 .12 T ...... 
Wlnteraet •...... . ...•..... .. ... •..... ••........ 22.3 80.8 14 .a 50 20, 22 -15 ,o 65 .26 .12 26 . . . . . 

- -- - --A vera.ge ..... ... .... . ... . ..... . .. . ........ 23.5 88 5 13.4 51.6 ........ -15.5 .. ...... 67.4 .24 .. ...... 1.5 .5 
A vera.ge for the state ............... . . . . 19.8 29 7 9.9 46.4 ..... - 19 .0 . ... 65.4 .28 . ...... 1.5 .7 

11 

• 0 - " " -• ~-• - "" .--,; • e• -· • -· -,; . . " 0 " 0 .o - o.• - "6 ... ~ 0 
0 0 "" • -~ " "" " "" -:::o 0 •· •-o •· •• .o• ... .o• .,.. 
>o 8~ so 6 :;, ou ·- """ "" -o ,e """ ·-'" z z z " - - - -,;w 4 16 l I 2 
8\V 12 22 7 5 
SW ll 10 s " a,v 8 17 6 ' NW . . . . . .. . .. 4 

. ...... . .. ... .. . . . . .... J 
.. . . .. .. ... . ... . .. 

N .... 2 
s .. 12 15 4 4 
s 14 12 5 5 
s 18 7 6 ' s" J9 6 0 1 
s 23 2 6 . . 

E 22 J 8 1 
. . . ..... 20 2 " 4 

SW 5 13 ll 2 
s J I J 17 2 

s" 7 '" 5 0 
s 17 6 8 4 
s . . .. .... . ... J 

NW 2 
SW 13 7 11 2 
S IV 10 16 ' 6 . . . .. . . . .. .... . .. .. • SW 17 6 8 0 
NW 23 2 " 5 
SW 16 8 7 ' NW 15 4 12 0 
s • 22 5 5 

SW 2,1 2 6 2 
NW 12 8 J I . . 
s 17 6 (i 5 

SW . . . . . . . . . . ... 3 
SW 14 4 t:i 5 
8\V 15 • 12 5 
NW 12 12 7 2 
SIV 11 JI 9 2 . ........ . .... .. ... . 2 
SW 20 8 3 3 
NW 18 14 ' 2 
N . . . . .. .. . . .. J 

NW 7 14 JO ., 
" s 15 11 5 1 

NIV . . .. . .. ... .. ... J 
NW .. ... .. .. .. . .... .. . 
SW .. . . . ...... .. ... 2 ......... .. ... .. . . .. . .... 8 -SW 14 9 8 8 

SW,NW 15 JO 6 ' •Mea.u determined f rom 7 J.. 11., a P. 11. a.nd 9 P. M:. obser vations, a.nd maximum a.nd minimum a.re ta.ken from eye rea.dinirs. tMea.ns deter ml ned 
from 'I' A, 11. a.nd 7 P. 11. o bservation s. i Receiv ed too late to bs comnuted wlth mea.n<i. a One day missing, b two days, etc. 
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DAILY AND MONTHLY PRECIPITATION FOR JANUARY, lb9J. 

DATB. 
STATIONS. 

1 2 3 6 7 8 9 10 11 12 13 1• 11> 16 11 t8 19 20 21 22 2a 24 25 26 27 28 29 oo at 
-------------

. -s 
---- - - 0 

H ------------ ----~ Afton ....... .. .. . . . .. . . . . . . . . . . . . . . .. . T .ro . . . . .. . . T . . .. .. . . . . .20 .. . T .... T . . . .. .. . ,fll 
Algona.... .. . .. . T .. . . .03 . . . .. . .. T . .. .. . . . .. .. .. . . . . .. . T 'l' .. .. .. T T T . . . o;· 
Alt 11.(Ha.dden) . . .. . ... .... . . .... .01 .... ... . ... . .. .. .... .04 .. .. .. .. T . . ... . . ..... 02 .03 .. .02 .. .02 .01 .. T :15 
Al bia... ............ .... .. . .... .... . 16 .... ... . 16 . .. ... .... .. .25 .. .JO .06 ,Tl 
Ama.na........ ..... . .. .. . . . . . . .. .05 .. .. . . . UI .. . . .. .. . .. . .. .. .. .. . .08 . T .<U .. . T .M 
Ames . . .. . . . . . .. . . . . .. .. .. T T .. . . .. . . .. . . . .. . . 07 .. .. . . . . . . .. . . . 03 . .. . .. .. T 01 . . . . 11 
Atlantic. .. ........ .... T . . ... ··· ·· T T T 
Belkoap... .. .. . . 10 .. .. .30 .... .. .05 .. T .05 ... . ... .. .fO 
Belle }'Jaine..... .. .. . ... .. . lf> .. .. .. .. .... .. .2i .. T .. .3> .. T .. .05 ... .82 
Bona parte... . . . . 05 .. .. . . . . .. .. .. . . . .. .o; 
Britt. . .. . . . . . . . . .. T T T 03 . . .. .. . . . . . . T T T . . .03 
Bedford .. . . .. . . . . . .. . . . . .. . . . . . . .11 . . . . . . . T . 06 . . T . 06 . 03 .. .~ 
Carroll . . .. . . . .. .. . .. . . . . .. T 1.' .. .. . . . . . .. •. '1' . . T 
Cedar Falls.. . .. . .. . . .. . . .. . . . 40 . . .10 . . .. . . .. .60 
Cedar Ral>ids... .. .. .06 T .22 . . .. .. T . . T .25 .. .. T . . T .. T . .. .53 
Centerville ...... T .10 .. .. . .. T T .. . . . .. . .. . . . . . T .. T .JO .. .. .al 
Charlton......... .. T ... 05 .. .10 .. ... .... .. .V T ... 03 .. T .. .:!1 
Oha.rlt>S City..... . . .50 .. . . .. . . .. .30 .. .. .. . . .. T . . .. .. T T . . T .. 05 .. .8.5 
Clarinda........... .. 1' 03 . 07 . . . . T .oa .. . T .. .. . . 05 .06 .24 
OUnton ...... ...... .. 02 ..... 05 .. .. . .. . . . . 19 . . . . T .. .01 T .27 
Clear La.ke........ .. .10 . . .. . . . . . . . .. .. . .. . .02 'l' . . . . . .20 .112 
Collep;e Springs ... .. .. . . . . . . . .. . .. .. .06 . . . . .06 .I~ 
Cornin g .. . . . . . .. .. . . . . . . . . . . .. . .. .. . .. . . .. .aa .. T T T .. T T . . . . T .a:-l 
Cresco . . . . . . .. · · · . . . . . . . .. .18 .. . . . .. .. . . . I 8 1' T T . . T T Oi .. . •a 
Davenport........ . . .. .04 .02 .... .11 .C6 .. .... .. T .. .. . ... T .. .04 .. .c,1 T .oa .~J 
Decorah......... .. . . . . .. .27 . .. . . .. . . .. . . .. . . .. .. .. .. .08 T .. .03 . . T .. .ce 
Dela.ware.......... .. .JO .. .22 .. .. . ... .. .... .. .C,9 .. .. .. .. .OS .02 .. .41 
Denison ........ •. • . . . . . . . . . . . 05 T T .05 
Des Moines....... . . . . .. T 03 .. . . .. .. T T . 12 . T 1' T . . .08 .. . T T .. .OS .. .01 .211 
De Soto............ .. . . . . .. .. T .. .. . . .. .. . . T .oa .. . . .. .. . .. . T T .. .. 06 .01 .JO 
Dows . . . . . . . . .. .. . . . . .. . . .. JO .. .. .. .. T 07 .. .. . . . . 'l' T T T T . 05 T . . . .. .. .22 
Dubuque ........ ......... ·r .. .11 . - .... .. .16 .04 ... T .01 T .11 .... T T .. l7 .01 .57 
Eldon.............. . ... .. T .10 T T '1' T T 'l' .. JO 
Eldora. .......... · .30 . .. . .. . .. . . . .60 .2:i .. T .. . . . . .. T . . .. .. . . T .. .10 T J 15 
Elkader.. . . .. . . .. . . . . .. .. .15 . . . . .. .. .16 .. .. . . T T .12 01 T .4i 
Estherville....... ... . . . .. T T . . . . . .. .. .. .. .. .. .. . . .. .02 . .. .. .. .12 
14'&.lrfield.. ......... .. T . . .. . . .. . . .11 Ol .. . . . . .. .. .. .10 01 .. .. .. .23 
Fayet te . .. .. . .. .. . T . 19 .. .10 .. . . . .. .. T T . 08 . . T T . . Ol T T .41 
ForestOity........... T .. T . 10 .. ... ... .10 T . . 02 T ...... ·.22 
Ft. Madison....... .... .. .26 .. 10 .. .. .. . .. .19 .. .... .. T T .... . ... T T .... .M 
Ga.Iva....... .. .. . . . .. .. .15 .. .. .. . . .. . . .. . . . . . . . .. . .15 
Garden Grove... ... . . .. .. .. . .. . . .. .... . ... .. T .15 T . . T .... . . . . .. .05 .. .20 
(:Henwood.. .. . . . . . .. .. . . . . .. .. . .. . . .. . . . . . . . . .. . .. .. T T . . r 
Grand Mea.dow.... .. .25 .. . .. . .. ... 15 .. . ... .. .. .. T T .12 .. .. .10 T .. .62 
Greene .. .... . . . . . . . . . .. . . .12 . . . .. . .20 . .. . .. T 'J' T .32 
Greenfield.. ....... .. .. T T .39 T ... . T T .. .04 . .. T .. .02 Ot ... .4U 
Grinnell . .. .. .. .. .. .... .12 .. .. ... 40 . ... I .06 ... .. .. T .58 
Grundy Oenter.... .... .. . . T .15 . .. ... .. T T .. T .05 . .. .OJ .... ... . T T .21 
Guthrie \Jenter ... . . . . .. T .. .... T T .. . ... ... .. I T .. T 
Hampton......... .. .. ....... 12 .. . .. . ... .. .18 .. .. ... 02 . .. .27 
Ra.wkeye .. . .. .. • . .. .30 .. .. .. .. . . .. .30 .. .. T T . . . .. .. T .. ..20 .. .. ./Ill 
Hedrick ..... ... .. . . .. . , . . . .. .. . . .. .. . . .. . . .. . . . .. .. . .. . . . . .. .. . . .. .. . . .05 . . . . . .. . 05 
Bopevtlle..... .... . . .. .. .. T .. .. .. .. .. .. .09 . . . . . . . . . .. . . . . . .. . .06 .. T . . T .. .. T .15 
Humboldt....... T . . T .. . .. T . . T .. T 
Independence..... .. .. .10 .15 . .. . T . . .. .. .11 .. .10 .. .t6 
Indianola.. ........ T . ... .. .. .... T .04 .. T . . .. . .. .. .09 T ........ T T .. .14 
Iowa City......... . .. .22 . . .. .. .. . . .2S .. . . . . .. .. .12 . . . . .59 
Iowa. Fa.Us......... . T .10 . . . T T T . . T T . . .10 
Keokuk....... ..... .. .39 .08 .. .. T .03 . .. . . T T T .. . . . . .01 . . .OJ .. T .. .02 T .. ..Je 
Keosauqua......... . . . . . .06 . .. . . . .. . . . . . . .. . . . .. . . . .. .. . . T . . . . . . .. .. .. T .. T T . . .02 .. .08 
Knoxville. . .. . . T T .. . .. . . T . . . . . . . .. .. . . . . . . T T 
Lamont............ . . . . .. .. . . . . . . . .. . . . .. T 14 .. . . . . . . . .. .05 .16 . . . . .. .. .17 . . . . .05 . . .&7 
Lansing. .......... .26 .. .... T .08... .. .... T .10 ... 10 ... .... 53 
Larchwood....... .05 ... .... . . .. . .. . T . . ... . . .. .. . . .. .12 . . . ... .17 
Larrabee .. . . .. . . .. . . . . . . .. .. . .. . . . 03 T . . . . . . T .07 .. .02 .. . . .. . . .1! 
Le Mars, . . . . . . . . . . . . . . . . . . . . . T . . . . . . . . . . . . . . . . . . . . . . T T . . T T 
Lenox . . . .. . .. . .. .. . . .. . . . .. .. .. .. .. .. . T .09 .. .. .. .. . . .08 . . . . T . .07 .. ll4 
Logan. . .. .... .. . .. . . . .. . . .. . .. . . . .. . . .. .. .. . . . . .. .. . . . . . . .. . .. .10 .. . . .. .. .10 
Maquoketa ... . .. ... . T 03. ... .. .. ... .11 .. .. .. . ... .03 .. T .04 .. .. .. 24 
Mooar..... .. . .. . .. . .. . . . .. . . . . . . .. .. . . '.l' . .. .. • . .. .. . .. T . . •. . T . . .. . .. .. . .. .. . . T 
Monticello .. .. . . . . . . . . . . 18 .. . .. . .. .19 . . .. . .. . . .. . . . . . . . 10 .. .. . . .. . . :~ 
Mt. A.yr........... ... .... ... .. . .. .... .. .02 .14 .. .. ... ... ... ... .. .12 ... T .15 .12 ..... 
Mt. Pleasant.. . . . .. . . T .. .. . . .. .. .. '1' .. .. . . . . .. . . .. T .. T .. .01 .02 . . .. .. .03 
New Hampllon... .40 .. .. . . .· .03 . . . .. . . . . . . .. . . . . . . . . . .. . . .. .43 
Newton........... . . 17 .. .12 .... .... . ... .. .... .. .. . ., .. .55 .. .. .. ... 02 .... .... .86 
Odebolt............ ... .... .. . .05 ... .. . ... .. . ... ... ... .. .. . ... .. .... .. T .. .... .00 
Olin . ... ...... .. .. T .11 .... .... .... .... . 17 .... .. .. . ... .. .. . . . 11 . .. T .... T .311 
Oma.ha. (Neb ). .. .. .. .. .. . . T .. .. .. .... T T T . ... . ... T . ... .... . ... .. '.1' .. .01 .01 .. .. .03 .01 .01 . ... .07 
Osage............. . ...... · ••· .16 . .. .02 .. . ... .. .. .11 .. .. ... . .. .... .. T .. , .02 .. .10 .ll 
Osceola........... .. .. . . . . . . .. . . .. .. .. . . .. .C/8 T . . .. . . .. .. . . . . .25 . . . . . ll! .. ."8 
Oskaloosa.... .. .. .. . . .. .07 .. . . . . .. . .. . . . . . . 10 .. .. . . . .. .. .. . .. 25 .. T .02 . . . .05 . . .. JX 
Ottumwa.. ....... . T .. . .. . . . . . .. . T .. . . . . .. .. T . . .20 . . .rs .. T 'l.' ........ 
Ovid. ... . . . . . . .. . . . , .. . . ... . . .04 .. .. . . . . .12 .. . . . . . . .. . . .. .02 . .. . .. . . . . .?:l .. T .05 T . . .. .. .GO 
Parnell.......... . . . . . . . .. . . .. .. . .. . . . T . . . .. . . . . .. . . .. .. .. . . .. T . .. . T T T . . .. .. . . T 
Pella.,.............. . . . . . . .. .. . . . . . . . . .. . . . . . . . . .. .12 . . .. . .. . .. . . . .. . .20 . . . .. T . . T .. .. . . . . .32 
Plover. . .. .. ... . . .. . . . . . .. .. . . . .20 . . .. .. . .. . . . . . . . . . . . ... . .. .. .. . .. . .. . . T .2t1 
RedOak....... .. .... .. .. T .. T .10... ... T T .. TT .05 ..... rn 
Rtdgeway...... ... . . . .. . .. 35 .03 ..... 33 .. .03 .... T ...... T .09 .02 . . .03 .03 .15.... . .. ... .. l f 
Ruthven... . . .. . . . . .. .. .. . . . . . .. .. .. . .. . . . . . .. .. .. .. .. . . T .. . ... 
Sac Ulty........... .. .. . . 02 .. . . . . . . .. . . . .. . . . T . . .. .. . . .02 .. . .. .. .. .o, 
Sibley............. T T .05 .. . . .04 . . .. .. . . .. . . .. . . . . 02 T .. .09 T .. T T .. . . . .. . .00 
Sidney............. . . .... .... . . ..... Oi 03 .. . .. T .... .... .... .. T .. . .10 .. ... .... .17 
Sigourney.... . .... .. . .,. .. T .. . ............ 16 .. .... .... .. T . .... .... .... .. .10 ........ T T .... .. .... •: 
Sioux Oity . . .. .. .. .. . . .. T .. .. . .. . .07 . . .. .. . . . .. .. . . . .01 .. T •.r . . T T . . . . .. · 
Storm Lake...... . .O? .. .... .. .01 .02 .02 ....... T .. .... .... . . .OJ .02 ..... 01 .... .02 T .... . . .. .13 
Spencer . . .. .. . . . . . .. . . .. . . .. T .oa . . .. T T .02 . . .. . T . .. .. .. . .. . . .. .. T T .01 T . .. . in 
Spirit Lake.... . . . . . . T . . . . . . . . . . . . .. . . .. . . .. . . .. . . .. . .. .. .. T . . T . .. . o.· 
Stuart ............ , .. . . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . ... .05 .. i:r' 
Tara... .. . .. . . . . .. . . .. T T . . . . .. .. .. . . . .. .. .. .. . . .. . T .. . T '£ T .. .. .. 1° 

ibYfs~:.~:::::::::· . .... . ... . !. .. T ] d T .. ·::· ....... T T : ... .. T .:. . .:~~ 1 .:~8 ·: : · :1~ 
Vinton... ............. ... .. .10 .... .. .. ....... 23 .... .. .. ... . .. .... . ... .15 ... .05 .. .. .... .... 53 
Washington T 1 ' T .04 ... . ... . .. ... .16 
Washta. ..... :::::: .. ... .. 05 :: :: ::. :::: .T. : - :: ..... ::. ·::· .... .. :: .::. .05 .. :T T T ........ -~ 
Waterloo .. . .. . .... ... .... .... .. .11~ .. .. . .. .0209 .T ... .. .•.. .. . . T03 .0065 .... T T .. "oa I ...... l :,11 
Waverly.. ......... . . , . . .. • • • u .. .. .... · · · • • • ·.. • · · .. · · .. · • .. • · • T 
Webster-City..... . . . . .. .. T · · · · · T T · · .. .. ·.. · · · · · · · ·.. .. · · .. · .. .. T .. · · · T T .. · · · · · ·1 T West Bend T T . . . . . . .. . . .. . . .. . . . . .. . . . . T . . . ... , T T . .. T .. . . . . .. .. . 11 
West Branch·::::: ·:· ...... T .05 ...... ·· · · T T ::· :::: .::: ·::: :::· ·· .. : .06 : , .OS.::,· ·· · 1 .. , ·; •••• : :: : :::. :::: :15 West Union ... .... ... T .. · • T T 02 
Whitten. . .. .. . .. .. .02 •··· .. . .. .. T .. . ~ 

1
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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 
of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. DIRECTORS. • 

President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN, . 
J. C. FRASIER, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. Secretary-G. H. VAN HOUTEN, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. J. P. MANATREY, . 

J. W. WADSWORTH, 
JOHN HOWATT, · 
W.W. MORROW, 

Bloomfield, Davis Co. 
- Fairfield, J e:ff erson Co. 

- Algona, Kossuth Co. 
EXECUTIVE COMMITTEE. Welton, Clinton Co. 

Afton, Union Co. 
W. F. HARRIMAN. R. J. JOHNSTON. L. H. PICKARD, - Harlan, Shelby Co. 

GEO. H. VAN HOUTEN. C. E. CAMERON, Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

Hopeville. . . . . . . . . . . . . . . . . . . . . . . . . . . . M. T. Ashley. 
Humboldt ...................... .. ...... H. 8. Wells. 
Independence ....................... E. F. Wultke. 
Indianola ........................ Prof. J. L . Tilton. 

Whitten ...................... Dr. Frank P. Butler. 
Wilton Junction ....................... J, M. Rider. 
Winterset ........................ W. W. McKnight. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Servic~. 

Iowa Olty .. . .......... . ........ Prof. A. A. Veblen. 
Iowa. Falls .......................... J . 13. Parmelee. 
Keokuk .. .. ..•........•....... • Fred. Z. Gosewisch. 
Keosauqua. ....... " . . ........ Prot. J. H. Landes 
Knoxville.......... . . .. .. . . Casey and Reaver 

West Bend ...................... Phil, Dorweiler. 
West Union ................ . .......... J. M. Lieber. 
West Branch ........ ......... ....... A. A. Madson. 
Woodburn ................... Agent 0. B. & Q. Ry, 

•u. S. Weather Bureau. Adair .. ........ ...................... F. L. Morrison. 
Afton ........................... Hon. N. W. Rowell. 
Albia ...................................... R. Moore. 
Algona ............................. 0. D. Pettibone. 
Alta ................................ .. D. E. Hadden. 
Alta (Near) ........................... W. J. Minard. 
Amana .. . ......................... Oonrad Schadt. 
Ames. . . . . . . . . .. . . . . . . . . . . . . . ........ Exp. Statton. 
Ames (6 miles s. e.) ................... Isaac Young. 
Atlantic ................................ J. W. Love. 
Audubon ............................. F . P. Hooker. 
Batavia ....................... Agent O. B. & Q. Ry . 
Bedford ......................... Prof. E. H. Griffin. 
Belknap.. . . . . .. . . .. . ............... A. W. Rankin. 
Belle Plaine ....................... S. P. Vandlke. 
Bonaparte ......................... Hon. B. R. Vale. 
Britt .. .......... ......... .......... . G. P. Hardwick. 
Burlington ........................ Robert Turner. 
Oarroll. . . . . . . . . . . . . . .. . . ........... . . Moses Simon. 
Oedar Falls................. . ... Prof. A.O. Page . 
Oedar Rapids ........ . Electric Light & Power Oo. 
OentervHle (Walsh P. 0.) .......... J. W. Tanner. 
Oharlton ....................... Bon. S. H. Mallor_y. 
Oharles Oity ..................... Obas. O. Schmidt. 
Oherokee ...................... .. .. Hon. L. W. Beal. 
Ohillicothe .. .. ..... .. ......... Agent 0. B. & Q. Ry. 
Olar1nda ......................... A. S. Van Sandt. 
Olear Lake ....... . ................... A. S. Hawley. 
Olin ton ............... . ............. Luke Roberts. 
Oollege Springs ...... ....... .......... A. M. Finley. 
Ooon R apids , ................. .. ... . ... Downs & Oo. 
Oorn!ng ....... . ...... . ...... . ...... John W. Bixby. 
Oouncn Bluffs .......................... J. B. Rishel. 
Ores co ........................... Gregory Marshall. 
Danville ..................... Agent 0. B. & Q. Ry . 
Davenport ......................... *J. M. Sherrier. 
Delaware. ..... . . ....................... Wm. Ball . 
Decorah... . . . . . . ................. F. H. Baker. 
Denison ............... .......... James H. Holmes. 
Des Moines ............... •Geo. M. Obappel, M. D. 
De Bota. . . . . . . . ...................... R. D. Minard. 
Dows..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. E. Fuller. 
Dubuque ............................ *E. H. Bowie. 
Eagle Grove .............. . .. .. . ... Smallpage Bros. 
Eldon .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. T. Madden . 
Eldora ... . .................. Prof. 0. F. Woodward . 
Elkader... . ....................... Obas. Reinecke. 
Emerson .................. . ... A gent 0. B. & Q. Ry. 
Estherville. . ... ... ............. .. ... M. L. Archer. 
Fairfield .................. . ...... Oharles J. Fulton. 
Favette ........................ . .... . R. Z. Latimer. 
Ft. Madison ................. Miss L. A. MoOready. 
Fonda .... ....... .. ....... ........ .. Obas F. Linnan. 
Forest Oity ........................ .... J. A. Peters. 
Galva. ...... .......... . ........... Miss Ida. Ackert. 
Garden Grove .......................... J. R. White. 
Gla.dbrook .......................... Geo. F. Parker . 
Glenwood ............................ J.P. Ja.okson. 
Grand Meadow (Postville P. 0,) .. F. L. Wllllams. 
Greene .............................. ...... J. L. Oole. 
Greenfield ............................. J, G. Oulver. 
Grinnell. ........................... Prof, S. J. Buck. 
Grinnell (Near) . ........................ A. 0. Price. 
Grundy Oenter ...................... Geo. F. Ellis. 
Guthrie Center .................. Oscar Klingman. 
Hampton ............................ E. O. GreneUe. 
Har I an . . . . ........................ O. A. Reynolds. 
Hedrick ...... ........ ................. J. T. Brooks. 
Ha wk eye,.. . .......... Miss Bea.trice Kirkendall. 

LamonJ ........................ ... T. J. Fit~pa.trlck. 
Lansing .......... .. ................. G. H. Markley. 
Larchwood ..................... . .... R. F. Walker. 
Lar·rabee ... .......................... B. B. Strever. 
Lenox ...................... . ......... J L . Burley. 
Le Mars .............................. Dr. T. E. Oole. 
Lockridge ..................... Agent 0. B. & Q. Ry. 
Logan ..... . ............ ... ........ Mrs. M. B. Stern. 
Malvern .............................. R. F. Norton. 
Maquoketa. .... .......... .. . . . . Dr. A. B. Bowen. 
Mason Oity ..................... Norman Dinsmore. 
Marshalltown .................... Fra.nk H. Fenner. 
Melrose .... . .................. Agent 0. B. & R. Ry. 
Monticello ............................. 0. E. Heisey. 
Mooar. . . . . . . . . . . . . . . . . . ........ F. G. Thomas. 
Mount Vernon............... . . . .. Prof. A. Oollin. 
Mount Vernon ............... Rev. J. W. Hubbard. 
Mt. Ayr ............. . ... .. . ........... . A. F. Beard. 
Mt. Pleasant ................. Dr. Frank T. Stevens. 
Murray ....................... Agent 0. B. & Q. Ry. 
Neola, .............. . ........ .... J. H. Garland, Jr. 
New Hampton ....................... R. H. Gurley. 
Newton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Lufkin. 
North wood ....................... A. L. Thompson. 
Odebolt ........ . ......................... E. Starner. 
Ogden .. . ... : .. ... .... . ....... . .. ...... . .. . E . Sayre 
Olin ............ .. .... ......... Hon. Nathan Potter. 
Omaha, Neb ....................... ... *L . A. Welsh . 
Onawa ................................ 0. G. Perkins. 
Osceola ............................... A. W. Lewis. 
Ovid ............... , ................... H. O. Miller. 
Osage ...... . ...... . ................. G.D. Pattlngill. 
Oskaloosa ................................ Jos. Boyd. 
Ottumwa . .......... . ... ....... .. Dr, J. F. Herrick. 
Pacific Junction ......... ... Agent O:.i. B. & Q. Ry. 
Parnell ..... ... ........... . ..... .... H. u. Berryhill. 
Pella............. . . ..................... T. W. Oox. 
Pioneer. . . . . . . . .. . . . . . . . . . . . . . . . .... A. W. Hawley. 
Plover ..... . ............................ J. S. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Primghar .. . . . . . . . . . .. .. . . . . .. ..... P . R . Balley. 
Red Oak .............................. William Boll. 
Reinbeck ..................... Dr. L.B. Hathaway. 
l<.idiewa.y .............. .............. Arthur Betts . 
Roe Ra_pids .... ................... W. o. Wyoko1f. 
Rockwell Oitv ........... ........... O. M. Randall. 
Ruthven ................................... . H. Oook 
Sao Olty ....... .. ..................... Dr. O. Brown. 
Scranton . ........ ...... ............. .. . E. A. OUve. 
Sheldon .............................. J. B. Frisbee. 
Sibley ........... . ................. H. G. Doolittle. 
Sidney .......................... G V. Swearingen. 
Sigourney ................... Mrs. R. F. Ashbaugh . 
Sioux Oity ....... .. ... ............. *U. G. Purssell. 
Spencer ....................... . ......... S. Gillespie. 
Spirit Lake ........ . .......... W. O. Drummond. 
Storm Lake .................... . Prof. M. L. Fuller. 
Stuart ....................... .. ... H . .E. Boatright. 
Tara .............................. W. E. H umphry. 
Thurman ..... ....... . ................... o. R. Paul. 
Toledo ...... ... ....................... Obas. Mason. 
Vinton .............................. .. T. F. MoOune 
Villlsoa ............................ 0. E. Matteson. 
Wapello ......................... . Geo. W. Schofield. 
Wa.shlngten ......................... Wm. A. Cook. 
Washta ........... . ........ . ........... H . L. Felter. 
Waterloo ..... ..... ................... M. L. Newton . 
Waverly .............................. H. S. Hoover. 
Webster Olty ............... .. ........ Louis Frank. 
What Oheer .... ... ................ Hon. J. 0. Beem. 

WEATHER-CROP OBS~RVERS. 
&porUng for the Wukl11 BuU.eUn. 

Agency ....................... .. .... J. H. Van Zant. 
Albia. . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... Wm. Mercer. 
Allerton .. ...................... . ...... J a.mes Piper. 
Alta... ... ...................... ..Jonas Oushman. 
Ames... ...................... . ......... . S. B. Mills. 
Attica .......................... G. W. Mendenhall. 
Battle Oreek ...... . ..................... A. Preston. 
Blairstown .............................. T. B. Weil. 
Boone .................................. L. 0. Morrie. 
Oenterville ........................ Henry Galley· 
Oharles Oity ......................... W. B. Towner· 
Chariton .............................. . O. O. Burr. 
Olarksville................... . .... F. M. Russell 
Oorrectionville ............. Hon. W. B. Ohapman. 
Corning ............................ Jerome Smith. 
Oorwith ......... ....... ............ . .... Wm. Oxley. 
Olermont.. . . . . . . . . . . . ........... . Obas. Larrabee. 
Oounoil Bluff11 ........... ................ L. Prouty. 
Oreston ............................... M. V. Ashby. 
Dan ville. ....... .. . ........... Sherman Matthews. 
Emerson.. . .. . . ....... .. ............... lJ. H. Nims. 
Ely ........................ Hon. A. J. Fuhrmeister. 
Farlin .............................. Jesse Johnson. 
Fulton ............ . ................... Oarl S. Frank. 
Fontanelle .................... Bon. L. M. Kilburn. 
Ford ............. , ...... .... ......... J. O. Richards. 
Fort Dodge .......................... R. W. Blaine. 
Geneva ... . ................... Wm. H. Thompson. 
Guthrie Oenter ..................... W.W. Bailey. 
Gilman ........................ . .... James L. WylJe. 
Hesper ................... . ....... G. E. Dillingliam. 
Humeston ...................... Hon. S. H. Moore. 
Larrabee .......................... H. H. Oarnahan. 
LaMars. . . .. . . .......... . Hon· Henry Sohrooten. 
Lockridge .. ...................... John F .. Farman. 
Marshalltown ................. Hon. S. B. Packard. 
Mason Oity ....................... Wm. Nettleton. 
Mapleton .................................. A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........................ Hon. E. 0. HoUand. 
Mount Vernon .............. .... ... Robert Smith. 
Nevada .............................. Geo. 0. White. 
Osage .................................. E. W. Stacy. 
Orange Oity .................. . ... H.J. VandeWaa. 
Paton ................... . .............. A. B. Oondlt. 
Pittsburg ........................... G. O. Duffield. 
Rockford (Cerro Gordo) ......... . Bon. J. W. Bird. 
Rook Rapids .................... . D. E. F. Merrill. 
Rockwell Oity ........................ J. G. Palmer. 
Rossville ................................ T. B. Wiley. 
Rowley .................................. L. Maxson. 
Sagevll!e ........................ Hon. F, N. Knoll. 
Seymour ............. ..... .............. L. B. Sager. 
Shenandoah .................... Reuben Mullison. 
Spirit Lake .................... ... ......... L. Stowe. 
State Oenter .... ... ............... E. P. Tho~son. 
Tama ...... ....................... .... .. W. G. alln. 
Unit.r_ ................................ Edw. Humme~. 
Van Horne .......................... Spencer Smit . 
Wintersl\t ........................ . H. A. Kinsman. 
Wa,Jl ......... o.48 .. ........................ .. T. E. Wilcox. 
WU ton ... . ........................... .. . Thos. Boot. 
Wiota ............. .. ........ .... ... . .. L 8. Coomes. 
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OALENDAR OF DISOONTENT. 

IEPRING. 

Too well I know you, Spring, and so restrain 
My foolish muse from a.11 such flatterings vain 
As "mild " and " gentle "-lest I be repaid, 
Even as Marsyas ot old, and flayed, 
This time by icy hall and cutting sleet, 
Instead-I pray your going may be fleet, 
That soon I may forget and drowse away 
My weariness beneath dear Summer's sway. 

SUMMER, 

Insufferable season ot the sun, 
When will your endless reig n of fire be done? 
When will your noisy insect court take flight? 
Your orchestra. that rests not-day or night; 
Your armies with unconquerable sting!!; 
When will they flee-what for do they have wings? 
How long before brave Autumn, with a shout, 
Will succor me and put them all to rout? 

AUTUM~. 

You dismal mourner, wailing by the bier 
Of Summer dead, with lamentations drear, 
Drlviug me frantic ever and a non, 
With reminiscences of Summer gone. 
Now mimic.king her tenderest airs and tones, 
Now harrowing me with uorrid shrieks and groans. 
Were good and jolly Winter only here, 
I 'd soon forget you and your evil cheer I 

WINT.BR. 

Hoary Imposter! with mock jovial air, 
You took the green earth prisoner unaware 
And pinioned the trees that moan and call 
To Spring to free them from your icy thrall. 
You manacled the stream who tugs in vain 
To loose himself from your relentless chain. 
And I- my heart is sad, my lyre is dumb, 
Mild, gentle Spring-Oh! will you ever come! 

-Oliver Herford in Scribner. 

THE WINTER OF 1898-1899. 

The advent of winter was about a week earlier than usual 
in this section, being ushered in by a general storm and a 
severe'· norther," with considerable snow, on November 21st. 
A marked type of winter weather prevailed during the last 
decade in Nove1nber; and the average of the minimum regis
tered for the month in the state was 6.9° below zero. At the 
central station the mean temperatur e of the last decade of 

that month was 16 4°. At every station in the state zero tem 
perature was recorded during that period, and in the northern 
section a minimum of 17° below zero was registered. The 
larger part of the state was covered with a mantle of snow 
during that decade, and the month as a whole was unusually 
severe. 

The month of December was colder than usual in this sec
tion. At the cen tral station (Des Moines) the daily mean 
temperature for the month was 5° below the normal, and in 
the state the daily deficiency ranged from 4 to 6°. Two cold 
waves of great intensity swept over the state during the 
month; the first on the 13th and 14th, and the last on the 30th 
and 31st. In the northern section the lowest temperature 
r ecorded was 25° below zero, and the mean of the minimum 
was 20.2° below zero. In the central section the minimum 
registered was 20° below zero, and the mean of Lhe minimum 
was 13. 7° below zero; in the southern section the lowest regis
tered was 16° below zero, and the mean of the minimum was 
14.6° below. Though colder than usual, December was not 
excessively stormy. 

January as a whole was warmer than usual, with less than 
• 

the normal amount of precipitation. At the close of the month 
the ground was quite bare of snow. Zero temperatures were 
rP-corded at various points during the first week and the last 
week of the month. There was an average for all the stations 
of observation of about nine days during the month on which 
the minimum temperature reached zero or below. At Des 
Moin es the highest temperature recoro.ed was 51°, and the 
lowest 16° below zero. On the whole it was a fair and moder
erate midwinter month. The daily mean temperature for the 
state was 19.8°, which is about 2° above the January normal. 

THE COLD SNAP-JANUARY 27TH TO FEBRUARY 13TH, 

The prominent feature of the winter was the cold snap, 
covering a period of eighteen days, beginning January 27th and 
en ding February 13th. This constituted what is termed "the 
backbone of winter,'' and it was a remarkably stiff vertebral 
eolumn. The lowest temperatures of the cold period were 
registered in February, f rom the 7th to the 13th. At Des 
Moines the lowest was 24° below zero on the 11th. On the 
same day Sioux City reported 31 ° below, with a mean of - 22° . 
Omaha reported -26° on the 11th, with a mean of -19°. The 
minimum at Keokuk was -21 ° on the 9th, and on the same date 
Dubuque registered-26°, and Davenport-23°. The reports show 
that it was a record-breaker for duration and severity of cold 
in the first half of February. 

.. 
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At Des Moines the records show but one equally cold period 
of about the sa,me number of consecutive 'days, and that 
occurred January 7th to 23d, in the year 1888. For comparison 
we give below the the daily records of these two notably cold 
periods: 

TEMP. 1888. TIIIMP. 1880. 

D.!i.TEI. . DATE. • • " • • " • • • - • • - • " " al " " " -January 7 ........... - -II 1 6 January '.?!l .. .••••..• 21 -3 9 January 8 •. ......... 2 -11 _, 
January 28 .......... 20 -8 6 January 9 •• . ... .. . 8 -10 -1 January 29 .. . ....... 15 -14 0 January 10 .. . ....... 12 I 6 January JO ... . ..... . '' · 16 ·2 January 11 ............ ' -5 6 January SI .. .. ...... 10 -0 0 January 12 ..... . ... 2.5 ' 1, February I. ......... 17 ' 10 January 13 ........... 5 -19 -7 February 2 ... ....... 14 _, 

5 Ja.uuary It ...... .. . _, 
-19 -14 February 3 •••...•... 10 -1 4 January 15 .......... _, 
-27 -18 FEibruary • •• • •••••• 10 -6 2 January 16 ........... 1 -20 - 10 Ferbuary 5 ... ... ... 17 -1 8 January 17 ............ 10 -1 ' l~ebruary 6 .. . ....... 13 0 6 January 18 ..... . .... 10 -s 1 February 7. ...... ' -10 _, 

January 19 ...... .... 11 11 0 February 8 .. .. . .. . -ID -21 -18 J1\nuary 20 .. ...... . -10 -17 -1, FP,bruary 9 .......... -5 -23 -14 January 21., ......... -• -17 -10 Febru1uy 10 ......... 4 -13 _, 
January 23 ........... . 13 -13 0 February 11 .. . ... . ... -5 -2' -1• January 21 ........ . .. 15 3 9 February 12 ......... 8 -17 -• - - - - February UI .. ......... 17 -It ' Means . . . . . . . . . 6 -10 -2 2 -- -- -

Means. .... .... 0.5 -ID 0.2 

It will be seen by the records that the cold snap in the 
winter of 1888 was slightly colder than the cold period of cor
responding duration in the past winter, but it occurred in 
January, which is normally the coldest month in the year in 
this 5ection, while the climax of the recent cold spell was 
reached from tbe 7th to the 12th of February. 

The month of February, 1899, will score a new record for 
low temperature at nearly. all stations in Iowa The average 
for the state was from 7° to 11° below the normal. At the 
close of the month the soil was frozen to an unusual depth, the 
average in the nor~hern section being over four feet, and in. 
the southern section about three feet The precipation was 
unusually light, and there were few severe storms. 

On the whole the winter of 1898 -99 will be classed as excep
tionally severe, and quite unlike the II old-fashioned winters" 
of tbe '40's, '50's and '60's, when the pioneers were able to do 
considerable plowing and breaking between November and 
March. 

NOTE AND COMMENT. 

The publication of the weekly CROP BuLI,ETINS will be 
resumed on the second Tuesday in April (tbe 11th), and blank 
cards will be issued to crop reporters in due time. We hope to 
retain the services of all who have heretofore co-operated in 
this work, and to add some new names to the list of observers. 

*•* 
A newspaper item says: "Weather Prophet De Voe ore-

diets severe storms and cold during March, followed by a ;ery 
hot and dry summer. " That's a very safe forecast. In this 
country March always brings cold and stormy weather some
where within our broad domain. And every summer is bot in 
considerable portions of the United States, with large areas of 
dryness in various sections. These long range.prophets always 
_take wide margins of latitude in their predictions, so they hit 
it somewhere. 

*•* 
Observer J. W. Love, of Atlantic, reports a strange phenom- . 

enon tbat appeared on the 18th of February, at about 9:10 P. M. 

It was a light-gray band, in form of a perfect rainbow, arch
ing the heavens; tbe sky being clear and the moon shining 
brightly at the time of its appearance. Though perfect in 
form, the colors of a rainbow were not visible. 

••• 
Tbe people who have been saying the winters are steadily 

growing milder, are now inclined to the opinion that the 
amelioration of climate depends very much on the weat,her. 

A writer in Krtowled[Je makes a vivid picture of the great 
belt of clouds, some 300 miles in breadth, which surrounds the 
earth a little north of the equator. Within this belt rain 
almost incessantly falls, sometimes in sheets, and the wind 
seldom stirs. Before the invention of steamships vessels 
becalmed in the II cloud belt" sometimes drifted helpless for 
weeks . Even now the crossing of this belt, where everything 
is surcharged with moisture, is a disagreeable experience for 
voyagers going friom the north to the south Atlantic ocean or 
vice versa. The belt can be t raced across equatorial Africa 
a.nd across the American iathmus, and the great rivers, Amazon, 
Orinoco, Niger, Nile and Kongo, arise in these rain soaked 
regions, which a.re like exhaustless reservoirs, The cause of 
the equatorial cloud belt is conaected with the trade winds, 
and in the course of a year it oscillates north and south over a 
distance equal to about three times its own br<?adtb.-Ex . 

••• 
A recent associated press dispatch from Los Angeles, Cal., 

says: 

Under the direction of Prof. T. S. C. Lowe, a series of exper• 
iments are to be made at artificial rain•makiag. A committee 
has been appointed by the chamber of commerce here to raise 
$8,00~, the amount deemed necessary for an apparatus and 
chemicals for bombarding the skies. Rain is much needed here 
and the conditions have been fd.vorable many times of late, but 
no rain bas fallen. 

That California drouth has heen hard on fruit and farm 
products, but it appears to have brought forth a big crop of 
fads, fakes and foolishness. It seems marvelous that in this 
age of general enlightenment ·the members of a body of intel
ligent business men, who are competent to manage the com
mercial interests of a large city, can be ind11ced to pay thousands 
of dollars to conduct experiments for curing a drouth by the 
use of explosives and chemical cathartics-a fake theory that 
was exploded several yea.rs ago. 

••• 
The Bay of Fundy has the highest tide in the world, It 

rises twelve feet an hour, and sometimes attains a height of 
seventy feet. 

*•* 
Corn loaned to I!, hog is cash at a good investment, safe and 

at a large interest. The hog is a -condenser; he will put ten 
bushels of corn into less space than a bushel measure. He has 
been styled "a manufacturer of hams, la.rd, hair brushes, head 
cheese, tooth brushes, glue, buttons, fertilizer , fats, bacon, 
knife handles1 whistles, soaps, souse, sausage and satisfaction.'' 
He converts corn into coin, and can buy what he will.-Indlana 
Farmer. 

*•* 
Waterspouts are common on the coast of New South Wales, 

often occurring in groups of three or four. An unusual dis
play of last May was witnessed by a scientific observer, H. C. 
Russell, who has lately given a description of the phenomenon. 
The morning was fine, wiLh a. light northwest wind and smooth 
sea. A dark ma.ss of cloud, lighted by electrical flickeriags, 
appeared in the east, but gave no warning of the disturbances 
it wae bringing. Before noon fourteen waterspouts were seen. 
Each began with a rotary motion in the water, a. large column, 
with a mist cap 100 to 150 feet deep, then gradually rising for 
three or four minutes, the clouds at the same timE>; forming an 
inverted cone, which alternately dipped and rose until it met 
the cone of water. The column then remained uncha.aged for 
several minutes, when getting out of perpendicular, it parted in 
the middle, the top rising and the bottom falling.-Ex. 

• • • • 
The director of the Upsala Observatory has just published 

the results of his observations on the height of clouds during 
the last seven years. No less than 3,000 measurements were 
taken, of which about half were made with photographic appa
ratus. It appears that the mean height of the clouds varies 

• 
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greatly during the year. The maximum is reached in June RAIN, ,SNOW AND HAIL. · 
and July, when the mean height of cirrus clouds is 8,176 meters 

(five miles), and that of cumulus 1,685 meters (a little over a FROM THE STORY OF THE .A.T?iIOSPHERE BY DOUGLAS ARCHIBALD. 

mile). 

OLD-TIME WINTERS. 

CHANGE IN CONDITIONS .A.ND NOT IN THE CLIM.A.TE. 

[FRO~! INDEPENDENCE BULLETIN-JOURNAL.] 

A few of the "oldest inba.bitants" of the county enjoy tell
ing th_eir early day winter experiences here, and would have 
us believe that the cold w.ive last week was a summer day com-

. pared with the cold weather of long ago. One farmer was 
beard to remark the other day that the cold weather that froze 
up water pipes six feet under ground, and made the mercury 
cuddle down 40° below the zero mark, was nothing compared 
with the cold weather experienced in 1~57. That was forty 
yea.rs ago, and there are few here now who can contradict the 
statement, but considering the difference in conveniences 
between then and now we can easily see why anyone might 
remember a cold wave, similar to the one last week, as fatal. 
Forty years ago houses here were built of native lumber or 
logs, and the wind blew through the sides of an average build
ing like a sieve. It was not uncommon to get up in the morn
ing and find drifts of snow on the floor. It was the conveniences 
they lacked that impresses them with the hardships of that 
time. There was no coal in use here then, and happy the man 
who bad dry wood to burn. Fur overcoats were almost entirely 
unknown, and not one man in a dozen wore overshoes or felt 
boots. The houses stood on bleak prairies without groves to 
break the nor'we~ters. Very few farmers had barns or any
thing better than straw sheds for their stock, and not a winter 
passed that there was not more or less loss of stock from expos· 
ure and the severity of the weather. Cotton cloth ranged from 
25 to 40 cents per yard, and other cloth in proportion. Com
mon pine lumber was worth from $50 to $70 per thousand, and, 
considering the money in the country, this was almost prohib
itory. Wheat growing was the leading business with our 
farmers , and, while prices were fair, yet the expense of raising 
and marketing left them with little profit, and hardly money 
enough for the neces'3ities of life. There was little stock rais
ing, dairy products were not relied upon, poultry cut no fea
ture in the income, and even hog raising was a side issue. So, 
about midwinter, after the wheat was sold, until threshing time 
the next fall, creditors were asked to "wait until after the next 
harvest" for their money. The closest economy was necessary, 
while the simplest conveniences were considered luxuries. 
To-day the poor are better prepared to endure the cold weather 
than the rich were during" the good old times " we hear about, 
but which all are not anxious to see again. To-day the major
ity of farm houses in Buchanan county are fully as comfortable 
and convenient as any in town. They are built on approved 
modern plans, the majority heated with coal stoves, while many 
are supplied with furnaces. The houses are furnished with 
the be~t the market, affords, while the fireside group is as 
happy as any on earth, and can snap their fingers at the cold. 
Warm barns, well filled granaries, good stock shelter and 
abundA.nt supplies are now the rule and not the exception It 
is little :vontler, looking back on the hardships of those days, 
that persons who have passed through it all and are now enjoy
ing the fruits of their labor, and the many conveniences that 
have come with a<tvanced civilization, that we hear that the 
continued cold thus fa.r in February cannot be compared in 
severity with the winter of '57. Perhaps fifty years from now 
our heating system will be 6Uch, and improvements so numer· 
ous and perfect, that the young people of to-day will be able 
to refer to the perils of winter as experienced during February, 
1899, as a record breaker. 

Rain is the final stage of condensation of vapor back into 
water, of which cloud is a half way stage. The mist which 
composes a cloud is formed of tiny drops of water about 1-3000 
inch in diameter. It used to be a puzzle to explain how these 
water particles were sustained, and it was at one time sup• 
posed that cloud particles were hollow. We know now that 
this is neither necessary nor true, since ·very small particles, 
even of gold, will remain suspended for a long time in air; the 
finer the particles the longer they take to fall. A slight 
upward motion of the air is therefore enough to keep them 
balanced. As condensation proceeds these particles grow 
larger by fresh coatin1rs of water, and the larger ones fall 
down against the smaller and mingle with them until large 
drops from 1-20 to 1-10 inch thick form, which are no longer 
capable of being suspended and fall to the earth. Snow forms 
when the temperature at which this further stage of condensa
tion occurs is below freezing point. Every snow crystal is a 
variety of a six-rayed cluster, and is similar to the crystals of 
salts which are precipitated from a chemical solution·. No one 
has watched the formation of snow, but it must be very similar 
to that of crystalization out of a solution which is saturated 
with a chemical salt. 

Hail, unlike the delicate snow crystals, is frozen water-drops. 
Its frequent association with thunderstorms led to the belief 
that it was caused in some way by electricity. This is, how
ever, found to be untenable in the search light of modern 
science, which shows that electricity is mo.stly an effect, not a 
cause of such mechanical disturbances It is believed that in 
such storms the rain-drops formed in one part of a storm are 
carried upward by powerful ascending currents {25 miles an 
hour is enough to sustain large drops) into higher regions of 
the atmosphere where they are solidified by the excessive cold, 
and being carried over with the overflow which takes place 
near the top, fall down until they are redrawn into the interior 
of the storm and again whirled up aloft. Receiving alternate · 
meltings and freezings, and growing larger with each circuit 
they make in the atmospheric churn, they are :finally thrown 
out on either side oi the storm center. This explains the fact 
that in a traveling hailstorm there are two bands where hail 
falls on either side, while, under the center, it is often found 
that only rain has fallen. 

Hailstones have often fallen of enormous sizes. 
Robert Taylor found hailstones in Hertfordshire 14 
circumference. 

In 1697, 
inches in 

In India, the writer remembers a hailstorm on the great 
Brahmaputra river when the hailstones cut holes through the 
tarpaulin cover of the steamer, whi~h were so large that each 
one had to be D}ended with a separate patch. Hailstorms are 
intimately connected with tornadoes, and, like these phe
numena, are more frequent over flat plains and in very hot and 
moist summers and countries. 

The destruction dealt by hail on standing crops, vineyards 
and orchards has lead to means being proposed for its preven
tion. Under the old idea of its connection with electricity, 
lightning rods were erected, but without avail. With ironical 
waywardness it fell in several instances on the rod protected 
lands and avoided the others. 

Planting of trees would be more effective, since this would 
tend to check the rapid beating up of the lowest stratum of 
air, which is one of the chief causes of tornado and hailstorm 
action. 

Rainfall, like clouds, is more prevalent in mountainous than 
over :flat countries, and for similar reason!l, especially cooling 
by forced ascent of air. 

.. 

r 



l) MONTHLY REVIEW OF THE 

In England the heaviest falls will be observed to occur in 
the mountains of Cumberland and Wales, and generally along 
the hilly country of the west and north. In Scotland and Ire
land it is the same. The lowest rainfalls under 20 inches all 
occur on the eastern sides of the country. This difference is 
partly due to the fact that the prevailing and most rainy winds 
are sou th west and drop a good deal of their moisture before 
reaching the eastern parts, but even were these barriers absent, 
the rainfall over the flatter country on the eastern sides would 
not be very much increased. In India, the rainfall along the 
western Ghats down the Bombay coast and along the Himalaya 
shows the influence of the mountains, the heaviest fall occur
ring near the northeast corner of the Bay of Bengal in the 
Khasia hills, which offer an abrupt wall 4,000 feet high up 
which the southerly monsoon winds are forced. 

Chirapunji, at the edge of these hills, has the largest rain
fall in the world (about 500 inches), half of which falls in June 
and July. On the western side of the Ghats rain falls heavily 
up to 250 inches at Mahalleshwar on their summits, while the 
table land of the Deccan on their eastern lee side has a scanty 
supply and is one of the areas liable to drought. 

The greatest amount of rain in a vertical direction occurs at 
altitudes where the lowest cloud is thickrst, that is, at about 
3,000 feet in Europe and 4,000 feet in India above sea level. In 
the interior of large continents where mountain ranges are 
absent, especially where they lie like Australia in the zone of 
perpetual high pressure dividing the tropical from the polar 
wind systems, the rainfall tails off to a very few inches as we 
go inland. 

FEBRUARY WEATHER IN THE UNITED STATES. 

EXTRACTS FBOM THE CLIM.A.TE A.ND OROP BULLETIN OF THE 

WEATHER BUREAU. 

February, 1899, was an exceptionally cold month in the 
states of the eastern Rocky moun ta.in slope, and in all districts 
to the eastward, with the exception of northern New England 
and extreme southern Florida, where the deficiency in temper
ature was only slight. From the middle Atlantic coast west
ward to the eastern Rocky mountain slope, and from the Gulf 
of Mexico northward to the lake region, the average daily 
temperature deficiency generally ranged from s0 to 14°, reach
ing 15° in southeastern Wyoming. Over the western portion 
of the plateau regions and on the north Pacific coast, the 
deficiency in temperature was slight, and over the interior of 
central and northern California, the mont,h averaged milder 
than usual, the temperature excess in the upper Sacramento 
valley amounting to 3° per day. 

The temperature extremes were very exceptional, the max
imum ranging from 80° to 86° in California, Arizona, southern 
Texas, and Florida, and the minimum from 20° to 40° below 
zero in the upper lake region, upper Mississippi and Missouri 
valleys, and northeastern Rocky mountain slope. 

The minimum records for the second decade of Februar_;"• 
were broken at nearly every Weather Bureau station east of 
the Rocky mountains, between the 11th and 14th, during the 
progress of the severe cold wave of that period. Many of the 
minimum temperatures occurring on these dates were from 1 o0 

to 26° below any previously recorded during the seoond decade 
of February. 

The maximum temperature at Jacksonville, Fla., on the 5th 
was 82°, which is 1° higher than the previous maximum record 
for the first decade of February. On the 18th and 19th, at 
San Francisco, the temperature reached 80°, which is 5° above 
the previous maximum record for the second decade of Feb
ruary. 

PREOIPIT ATION. 

There was much more than the average February precipi
tation in the Atlantic coast districts south of New England, 
where the total a.mount for the month ranged from four to ten 
inches, being greatest over eastern Georgia and the western 
portions of Carolina, where there was more than double the 
usual amount. There was also more than the usual February 
precipitation over portions of the central Rocky mountain 
region, over the l?'reater part of Oregon, along the immediate 
coast of Washington, and over a few areas of limited extent in 
the upper Missouri and upper Mississippi valleys 

Generally throughout the central valleys, in the Lake 
region, and from the central Gulf states westward to the 
Pacific coast there was less than the usual amount of precipi
tation, the month being exceptionally dry over nearly the 
whole of California., and from thence eastward to Oklahoma 
and western Texas, over which districts the total precipitation 
for the month was less than one-fourth of an inch. An exten
sive area, including the interior and southern portions of 
California and western Texas, received no appreciable amount, 
there being an entire absence of rain throughout the month at 
Fresn o, Oal. Less than one-fourth of an inch fell over por
tions of the Dakotas, and an extensive area embracing portions 
of Montana, Wyoming, Nebraska, Colorado, atid Nevada 
received less than one-half inch. 

CONDITION OF WINTER WHEAT. 

Th6 fellowing summaries, relating principally to the condi
tion of winter wheat at the close of February, are based upon 
a large number of reports collected by officials in charge of 
state centers of the Climate and Crop Service of the Weather 
Bureau. These summaries indicate that over a large part of 
the principal winter wheat area the crop was exposed to very 
unfavorable weather conditions. As at the close of January, 
the reports indicate that the early sown was in better condi
tion at the close of February, than that seeded late. The crop 
seems to have experienced most unfavorable conditions in Okla
homa, Iowa, Michigan, and New York, the northern portions 
of Missouri, Illinois, and Indiana, northwestern Ohio, and cen
tral and eastern Tenness~e. I n Texas the crop made but little 
growth and the damage resulting from the severe freeze will 
be so great that many fields will be plowed up. In Kansas the 
early sown has been but little in jured and over the southern 
portions of Missouri, Illinois, Indiana and Ohio the condition 
of the crop is generally promising, while in West Virginia, 
Pennsylvania, Maryland and Virginia, owing to ample protec
tion afforded by snow, the reports as to the condition of wheat 
are encouraging. 

STATE REPORTS. 

Iowa -Reports received as to th~ condition of winter wheat 
are variable, but the majority indicate serious injury as result 
of extreme cold weather and the absence of snow covering; in 
some districts early sown fields show evidence of remaining 
vitality, but the output of the crop will depend largely upon 
weather conditions during March. 

Kansas.-Early sown wheat generally reported but little 
injured, if at all; late sown considered injured from 10 to 25 
per cent, but reports agree that it is yet too early to definitely 
estimate damage; wheat sown in stubble and cornstalk fields 
is better than that on plowed ground. 

11-.fissourt.-In south-central and southeastern counties wheat 
was well protected by snow during severe cold weather and but 
little damaged; in northern and western counties reports very 
conflicting, but crop generally unprotected and proba.bly con
siderably injured, especially late sown; some report crop half 
killed; clover badly frozen out in many counties; peach buds 
nearly all killed and trees greatly injured; tender varieties of 
pears, plums, cherries, and o'iher fruits, except apples, damaged 
to a greater or less exte3)t. 

\ 
I 
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JlUnois.-Winter wheat over north half of state is in very 
poor condition, owing to extreme cold without snow protec
tion; over south half condition improves rapidly and in south
ern district is generally considered unharmed; much damage 
possible yet, however; rye is in fair condition; clover much 
damaged, but too early to estimate; peaches, plums, cherries, 
blackberries and raspberries apparently much damaged; apples, 
pears and strawberries promising; stock doing well, feed 

abundant. 

SEASONAL RAINFALL. 

DOES NOT DEPEND ON LOCAL PONDS AND LAKES. 

[SIOUX CITY JOURNAL, FEBRUARY 26TH.] 

11 I don't think there is any room for alarm about the 
scarcity of moisture this seasoo," declares Observer Purssell, 
of the local weather office. '' Simply bees.use there has been a 
deficiency of precipitation for the past few months is no sign 
at all that there will not be plenty when the farmers need it. 
Indeed, a drought during the time the rain or snow is not 
directly needed for agricultural operations argues that there 
will be plenty when it is needed. One way or another the 
average supply each year will come, except in occasional sea
sons, and nothiog that has prevailed affords any indication 
whatever that we will not have all that we want in due time. 

"Many people think our water supply is contingent upon 
the local lakes and ponds being full, and when this is not the 
ca"e they get very apprehensive. It is the judgment of the 
best meteorological and climatological authorities that the 
amount of local moisture exposed to evaporation has nothing 
whatever to do with the amount of any season's rainfall Any
thing worth considering must come from the oceans or the 
great lakes. The difference between full and empty lakes or 
ponds scattered around through the country is so small, so far 
as burdening the atmosphere with humidity is concerned, that 
practically it amounts to nothing. I know this is contrary to 
the generally accepted notions of men who think they have 
observed conditions; but the scientific proof is overwhelming 
that the influence of local evaporation in supplying material 
for rain is insignificant. Nearly every investigator has declared 
this to be the case. 

,. 

"Therefore, those who fear the coming season is to be 
inordinately dry because there is not much water surface 
exposed in this immediate se~tion of the country need not waste 
any apprehensions. The local dryness at this time affords no 
criterion from which to conclude anything whatever about the 
humidity that is to follow, except that it probably increases 
the chance for plentiful wetness later, in order that the aver
age of about 24 or 25 inches per annum may be maintained.'' 

A COLD FEBRUARY AT CLINTON. 

J,.. CO~PREHENSIVE REVIEW OF THE MONTH BY OBSERV11:B LUKE 

ROBERTS, M. D . 

February, 1899, was very cold-but two colder Februaries 
during the last twenty-one years-1885 and 1895. The former 
gave a mean of 8.3°, and the latter 14 2°. The mean for 
February, 1899, was 15.3°, or 6. 7° below the mean of twenty
one years. 

The first twelve days gave a mean temperature of 1 7° below 
zero The mean for the 8th was 16° below zero, and for the 
911h 1, ') below zero. From the 4th to the 13th, inclusive, the 
minimum Wt." below zero, reacbin~ 28° below on the 9th, being 
the lowest tempera~"-lre recorded since January 25, 18941 which 
was the same. 

The maximum temperature wF,Ls 57°, occurring on the 16th, 
being 4° above normal. · 

The warmest day was the 16th-mean temperature 41 °, which 
was normal for February warm days. The coldest day was 
the 9th, with a mean of 17° below zero, or 12. 9° below normal. 
But two Februaries in the last twenty-one years furnished a 
colder day-1886, 1888. The former was 18° below and the 
latter 19° below zero. 

The temperature throughout the month was very fluctuat
ing, there being several sudden and extreme changes. 

During the cold period of the month the wind prevailed 
from the northwest, and for the next seven days southwest. 
The prevailing direction of the wind was southwest, and its 
maximum velocity reached 23 miles an hour on the 8th, and on 
the 26th it blew 20 miles an hour. The total movement of the 
wind for the month was 3,540 miles, being 1,240 miles below 
normal. 

Total precipitation was 1.45 inches, and mostly in the form 
of rain. The first rain fell on the 14th, leaving only .01 of an 
inch. There were seven storm days, but only one on which 
was a liberal fall of water. It was on the 25th, and snow com
menced falling at 5:30 A, 1t:1,, and at 10 A. M. changed to rain, 
which continued till 7:30 P. M., when snow again .held the field 
until 8:30 P. M., when the rain appeared again and held out 
till 3 A, M. the next morning, leaving a deposit of .92 inches ol 
water. Total snow deposit, 4 inches, about 2 inches of which 
remained on the ground at the close of the month. 

The total precipitation of snow for the winter months, 
December, January and February, was 7 inches. The winter 
of 1879-80 gave a precipitation of only 2 inches of snow, so that 
the winter just closed did not break the record in this particu -
lar. The winters of 1881- 82 and 1883-84 each furnished 9 inches 
of snow. The winter furnishing the greatest depth of snow 
was 1885- 86, which has a record of 47 inches, and the winter 
preceding, 45 inches. The average winter snowfall for the 
last twenty-one years is 22 inches. 

The total precipitation of water (snow being melted) during 
the late winter was only 2.14·inches, being the least on record. 
The winter of 1894-95 came the nearest to this by furnishing 
only 3.19 inches. The winter credited for the greatest precipi
tation was 1885-86, being 8. 79 inches. 

The winter having the higestmean temperature was 1889- 90, · 
being 31°, while the lowest mean winter temperature, 12 2°1 

occurred in 1884-85. Three solar and two lunar haloes were 
observed. 

A RECORD BREAKER. 

[ESTHERVILLE REPUBLICAN, FEBRUARY 16TH.] 

Below is the 1'ecord of the last cold snap, covering a period 
of eighteen days, as kept by Councilman M. L. Archer, the 
only official record in Estherville. It is no doubt the longest 
extremely cold spell ever experienced in this locality or will 
be experienced again for many years to come: 

DAY OF MONTH, 

a a ::s ::s a a -M -A ca -:a :a --
January 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... ... ... . 
January 28 ..... ~ ....... . ............................................ • 
January 29 . . . . . . . . . . . . . . . . . . . . . . . . ................. • . • • • • • • • • • • • • • 
J a.nuary ao .... ... ................... ............... ............. .... . 
January 31................................. . ............. . . . . . ... . 
Februa.ry 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
February 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .......... . 
Februa.,.y 3 ................................................... ... . 
February i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
February 5 . . . . . . ....................... . ....... . .... . ............ . 
February 6 . . . . . . . . . . . . . . . . . . . .. ...................... . ...... . ... . 
February 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . 
Februt1.-ry 8 . . . . . . . . . . . . . . . . . ..................... . ....... ........ . 
February 9 .. ....... . ................. . ................ . .. . ..... . 
February 10 . ... . . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 
February 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... , 
February 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..................... . .. . 
February 13. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . ..... .. . . 

23 -19 
-13 - 18 

0 -23 
-10 - 27 

0 -20 
--8 -11 
-6 - 18 
-9 -17 

- 15 -27 
5 - 27 

-8 -21 
-15 - 24 
-15 -35 
- 12 - 38 
- 10 - 30 
- 16 -36 

6 -27 
16 - Ht 

.. 
,. ,. • JI 
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The average maximum tempera.ture for the eighteen days 
..vas a fraction of a degree more than 8° below zero, and the 
average minimum was a little more than 24° below zero or a 
mean average of IJ.6}( 0 below. 

the aver~ge monthly minimum was 27.5°; the greatest monthly 
range was 97°, at Mt. Pleasant; average monthly range, sa.1° . 

Preclpttatiion.-Average for the state, a.s determined from 
the reports of 127 observers, . 89 inches; the largest amount 
reported was 4,32 inches, at Ridgeway; the least amount was 
.12, at Toledo; the greatest daily amount reported was 1,81 
inches, at Ridgeway on the 26th; average number of days on 
which .01 inch or more of precipitation was reported, 5. 

It was a record breaker all over. The government Weather 
Bureau at Des Moines, have given out that Saturday was 1° 
colder than was ever known before in that city in February 
and its report is about the same as made in other places. 

THE GRAIN BELT 01/ IOWA. 

[ROCKFORD REG JSTER,] 

Stretching down across the state of Iowa, commencing at 
the Minnesota line, lies a belt of counties which in the future 
may be rightly named the Egypt of Iowa. The territory 
included in this belt is from 100 to 150 miles in width, and 
embraces what were known as the slough lands of the state in 
an early day-a region prolific in tall blue joint grass, frog 
ponds, small lakes, and possessing a black gumbo soil of unsur
passed fertility and durability. In the pioneer days men 
starved out in the effort to here grow a crop, the excess of 
moisture in the soil defeating their best efforts, Ditching, 
tiling and cultivation have changed this condition and to-day 
the world does not possess a more productive and. fertile region. 
While the slopes and hills of the valley land bordering our 
great rivers already show marked evidences of exhaustion, this 
Egypt of the central black lands is coming to its own, and its 
marvelous productiveness is just beginning to be appreciated. 
As between the white farm on the hills and the black farm in 
the territory referred to1 there is an immeasurable difference . 

FEBRUARY WEATHER RECORD. 

The month of February ,vas notable for its extremes of 
high barometric pressure and low temperature. The mean 
pressure was 30.16 inches. The highest observed was 31,08 
inches at Sioux City on the 11th. 

The monthly mean temperature of the state deduced from 
records of 119 stations, was 12.2°, which is about go less than 
the normal. The lowest temperature reported was 40° below 
zero at Sibley on the 11th. Estherville reported the lowest 
mean for the month, 2_6°. 

The mean temperature by sections was as follows: Northern 
section, 8.3°; central section, 12 8°; southern section, 15.6°. 

The average precipitation for the state ~as .89 of an inch, 
which is .17 of an inch below the February normal. By sec
tions the averages were as follows: Northern section, 1.17 
inches; central section, . 73 of an inch; southern section, . 78 of 
an inch. The largest amount reported was 4.32 inches at 
Ridgeway. There was an average of 11 clear days, 10 partly 
cloudy a.nd 7 cloudy. The highest wiod velocity was 48 miles 
an hour at Sioux City on the 23d. 

SUMMARY OF ,vEATHER CONDITIONS, 

Barometer.-Mean pressure for month, 30.16 inches; highest 
observed, 31.08, at Sioux City on the 11th; lowest observed, 
29 37, at Davenport and Dubuque on the 26th; range for the 
state, 1. 71 inches. 

Temp1watu1·e -Monthly mean, as dedaced from 119 reports
1 

was 12.2°; highest monthly mean, 24.2°, at Mt. Pleasant; 
lowest monthly mean, 2.6°, at Estherville; the highest tern~ 
perature reported was 75°, at ift, Pleasant Oil the 20~h; the 
lowest temperature reported was -40°, at Sibley on the 9th; 
the average daily max mum was 22.5°; the average daily 
minimum was 2.3°; the average monthly maximum was 54.2°; 

W-tnd,-Prevailing direction, northwest; highest velocity 
reported, 48 miles per hour from the northwest, on the 23d at 
Siou:x City. 

Weather.-There were 11 clear days, 10 partly cloudy days, 
and 7 cloudy days . 

Solar Haios.-Amana. on the 11th; Alta on the 1st, 3d, 7th, 
26th, 27th; Ridgeway on the . 13th and 20th; Waterloo oo the 
8th, 11th and 23d. 

Lunar HaZ.Os.-Cresco on the 21st; Ridgeway on the 21st. 
Bua Dogs. -Grundy Center on the 9th; Lamoni on the 23d; 

Leno:x on the 6th and 22d. 

Aurora.-On the 11th, at Alta and Cresco. 

ATMOSPBERIO PRESSURE. 

• g EXTREMES, 
• a • • 0 • • STATIONS, • • ~ "'~ •"' ~"'. ,, ~ ·•a ~•a G>go •" dO ~· • •co • .,, 

~ ""'. •• -·· • o•• ~ ". "' .,, " 
.., .,, • 

" --Davenport .................................. - ~ 30.10 30.81 11 29.37 26 Des Moines .................................. 30.16 00.95 11 "·" 25 Olarlnda ................................... 30.21 31.05 11 29.46 " Ores co ....................................... ....... il0.92 11 29A7 26 Dubuque .................................. 30.11 '°·" 11 29.37 26 Omaha, Neb ............................... 30.18 31.(13 11 29.57 " Keokuk ..................................... 30.14- 30.85 ,., 29.48 "' Sioux Oity .............. ............. ..... 30.19 81. 08 11 29.63 21 --Means ... , . ... ......... . ................ 30.16 31.08 11 29.37 " 
WIND VELOCITY. 

~ 

I 0 

at, • STATIONS. • o- 0 •: -~ ag ,,_ -- 0 

' a- •• • oS •• • • - ' "' " " " --Davenport .............................. . ............. -
Des Molnes ........................................... 

5,804 30 NW 26 
Dubuque ............................................. 

5,988 29 NW I NW 

23 
Keokuk ............................................... 

5,483 29 '' 6,201 35 NIV ' LaOrosse,Wls ..................................... 
Omaha, Neb .......................................... 

4,345 25 N 28 
5,608 28 SE "" Sioux Olty .................. ... ... .. . .......... .... .. 8,922 " NW 23 

OBSERVERS' NOTES. 

Bonapwrte-B . R , VALE. The first two weeks were very cold, 
but remainder of month remarkably pleasant. Roads dusty 
and feed lots as dry as in August. Some spring wheat sown 
on 20th. 

Denison-J. H. HOLMES , The first twelve days of the month 
satisfied even the old settler for cold weather, beating his 
experience, 

Elkader-CHARLES REINECKJ!:, Ice went out of Turker river 
below the dam on the 20th; ab0ve the dam it has not moved 
yet, although it is broken up . 

Foreet City-J, A. PETERS . A hard month on the coal bin
1 

corn crib and hay stack. 
Grinnell-A. O. PRICE. Frost in ground 4 2·3 feet. Fields 

bare of snow first of month, with extreme cold and then thaw• 
ing, has damaged winter sown grain. Miscrosopic exaD"':nation 
of plum and cherry buds at the college, reveals ~u damage by 
the extreme cold Apples and other fr11it~ are thought to be 
all right. 

Sigourney-Mas. R. F. _t\'SHB.A.UGH. On t he 8th the ther· 
mometer registered 19° belC,w zero at7 A . M,, at noon 12°below, ,-
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and at 7 p, M. was down to 24° below and had reached 27° 
below zero before morning of the 9th. The wind blew from 
t.he northwest wi.th vengeance, and the '' oldest inhabitant" 
cannot remember such a "cold snap" since 1863. 

lVapell-0-G. W. ScnoFIELD. Ground frozen about 4 feet; 
no precipitation during January and up to February 20th. 
Nearly all cellars have been subject to frost and one-hal f of 
the potatoes stored in cellars are frozen. 

ll~ashta-H L . FELTER. According to the memory of the 
oldest inhabitant, this has been the coldest February in this 
county. 

lf"cst Bend--PBIL, DORWEILER. Coldest month on record; 
thermometer dropped below zero seventeen days, and nine 
days it stayed below zero all day. 

Lenox-J. L HURLEY. During the recent cold weather I 
made a compa.rison of records for the local papers, showing the 
marked difference between the present and preceding winters. 
1 append a copy, covering the years since this station was estab
lished, showing the maximum, minimum and mean, for the 
last five days in January and the first thirteen days in February, 
since 1S93: 

I 

LAST FIVE FIRST TBIR- ,Cl 

DAYS OF T»BN DAYS OF bD -JANUARY. FEBRUARY, 
Cl) 

~ 000 
a a ~ a .... I>, 

CD CIS ::, ::, ::, bdC a a . a a • CIS Cl - - Cl - .... Cl ~ Cl) 
>< Cl CIS >< Cl a, ~! CIS - Cl) a, - Cl) 

~ ~ ~ ~ ~ ~ < -- -- - - - -
18'l3 ................. . ...... . .... . ....... 38 -6 11 6 56 -14 13 7 13.1 
lS!li . . . . . . . . . . . . . . . . ..................... 40 0 19.3 58 4 26 2 24.3 
1895 • • ♦ ••••••••••••••••••••••••••••••••••••• 28 -10 11 0 29 -19 5.4 6.9 
1896 ......................... ' ............ 47 13 34 0 44 14 30.1 31.2 
1897 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 34 -6 17.6 41 -11 29.8 25.3 
1898 .......................................... 40 6 20 2 41 -3 26.4 24:.5 
1899 .. . . . . . . . . . . . - . .. -.. - ............. 20 -18 2 2 14 -29 -3 .3 -1.8 -

• • 

During the five days from the 8th to 12th, inclusive, the 
daily mean temperature was 12.1°. The lowest temperature 
recorded here in previous winters since March 1, 1892, was 20° 
on January 24, 1894, and 19° on February 8, 1895. 

BELA. TED REPORTS. 

Ogden-J ANUARY-Mean temperature, 20 5°; mean maxixr..um 
temperature, 31.1°; mea.n minimum temperature, 9 9°; total pre
cipitation, .11 inches; total snowfall, 1 inch; greatest amount 
in twenty-four hou rs, . 04 inches on the 12th; prevailing direction 
of wind, southwest; number of clear days, 18; partly cloudy, 
n one; cloudy, 13; rainy, 5. 

Toledo-J.ANUARY-Mean temperature, 20°; mean maximum 
temperature, 27.9°; mean minimum temperature, 12.2°; total 
precipitation, .13 inches; greatest amount in twenty-four hours, 
.08 inches on the 12th; prevailing direction of wind, northwest; 
number of clear days, 18; pa:-tly cloudy, none; cloudy, 13; 
rainy, 3. 

Knoxville-FEBRUARY-Mean temperature, 15.4°; mean maxi
mum temperature, 24 1°; mean minimum temperature, 6.7°; 
total precipitation, .49 inches; greatest amount in twenty-four 
hours, .24 inches on the 25th; total snowfall, 4.5 inches; num
ber of clear days, 19; par tly cloudy, 4; cloudy, 5; rainy, 4 . 

ERRORS IN DECEMBER REVIEW, 

WP,st Bend-Mean temperature should be 13.8° . 
Mount Ayr-Maximum temperature should be 44° on the 29th. 

• 

' 

• 

I 
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DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR FEBRUARY, 1899. 
• 
I 

DATE. 
QQ STATIONS. 

8 9 10 11 12 la 14 15 16 17 18 19 20 21 2Z 23 24 2.; 211 27 28 ~ 1 2 3 4 5 6 7 
4) 

:a --- -- -- - - - - -- - - -- -- -- - - -- -- -- -- - - - -- --- - - - --Afton ..... { Max .............. 15 10 8 8 13 11 8 -7 -7 7 -12 I 17 42 49 62 45 44 57 57 49 ·12 24 27 32 31 30 38 24 7 Min . . . . . . . . . . . .. 0 -5 -4 -10 -10 1 -6 -19 -25 -rn 26 -22 -14 9 17 ao 28 28 27 27 35 22 -J 3 20 7 -10 10 a 5 Alb! 1 1\1.a,x ... .. . ....... 12 l3 11 19 21 17 15 18 -3 8 9 9 19 89 47 52 48 45 52 56 r:,3 47 41! 27 34 41 33 4l 29.7 a. · · · · · · MI u 0 -3 -2 -10 -3 3 -12 -18 -25 ·15 -22 ·21 -ta 11 18 28 30 23 25 36 32 28 3 l 20 13 3 6 4 9 
.......... .... 

Alt j Max .............. 10 2 2 2 8 7 -10 -20 -JO -1 -18 2 17 38 47 48 89 38 5i 49 41 2i! 14 26 26 18 2o 28 18.1 a..······· Mln -5 -10 -1 -20 -13 H -16 28 -38 -19 -32 -28 10 0 20 33 27 27 27 32 28 13 -6 4 18 4 -J.1 -2 -0.6 
. . . . . . . . . . . .. 

Atnana...... Ma.x. · · · .. · · · .. · · 15 1·i 9 8 11 7 8 -8 -0 3 -3 5 18 37 47 60 46 4l 47 52 44 3j 31 2a il8 33 24 37 23 .4 l'l1ln . . ............ 0 -3 -1 ·8 - i 1 -9 -20 -25 -21 -21 -19 - 12 8 16 27 33 25 26 35 29 31 7 -5 20 14 -a 9 4 5 A es 1 MAx ....... . .. ... . . . ' . . . 4 -4 8 19 42 62 49 41! '2 56 55 48 31) 10 25 31 aa 25 37 3t8 m ·· ·· ·· Min 4 -7 -3 -10 -7 -l -10 -2.3 -27 -14 -27 -19 -11 12 18 83 30 28 28 35 ao 18 t 2 20 7 -9 7 1 3.6 
. . ........... 

Atlantic ... { Max . · · · · .. · · · · · 17 11 7 9 17 1! 0 -15 -5 8 - Ill 4 18 45 50 46 47 44 61 55 50 33 19 25 32 30 31 39 24 .4 Min ............... -2 -5 -1 11 -10 -·1 -13 -23 -25 -16 -26 -28 -11 12 10 34 29 30 2{ 30 27 12 -3 2 20 5 -13 10 2.1 Audubon .. {Max .... ·········· 13 7 4 4 14 10 5 -13 - 5 -13 3 17 « 48 49 43 42 56 54 47 32 18 25 8) 29 29 86 22 6 
•;) 

Min .............. 1 -7 -7 -13 -9 -5 -la -22 -2, -15 28 -23 -11 12 18 32 30 28 29 32 30 13 -! 5 20 7 -9 18 3.0 Belknap .... 1 Max· · · · · .. · · · · · · 16 16 10 10 10 12 10 ·12 -14 -6 -7 4 12 30 I 50 54 50 44 42 54 58 30 20 32 32 80 32 3l 23.2 I Min .......... ... 0 2 8 -6 0 6 .g -U ·ll3 -11 -20 -lll -12 12 22 29 33 26 27 38 35 ;o 5 5 21 25 -1 31 8 6 Bona.pa.rte. i Ma.x · · .. · · · · · · · · · 13 15 15 12 15 15 15 -2 -5 4 - 4 6 15 38 51 55 53 45 !ji 58 44 38 29 24 84 37 30 85 2a.4 Min . . . . . . . . . . 0 4 4 -6 0 3 8 -l8 - 33 -14 - 11! -21 :15 4 16 25 31 25 27 37 a·i 29 8 2 20 17 2 18 6.5 B itt { Max ... ...... ..... 8 9 7 6 5 -5 ·10 -22 -10 -2 -15 5 18 38 42 40 39 4~ 45 48 ai 30 5 10 ,i2 15 18 h 15.9 r ·· · ·· ·· Mln -6 -11 -7 -21 -15 -14 -21 -2>1 -33 -2.1 ·30 -2,3 -11 2 18 28 :::. 28 29 30 2l 10 -2 -a 18 8 -13 6 1.3 
. . . . . . . ..... 

Burlingto :x {Max .. ·· · .. ···· ··· 10 17 15 10 13 15 13 -2 -8 -3 -2 6 12 85 40 55 51 5! 56 58 46 43 3.? 2~ 36 40 3J 38 2-S 4 Min .. ..... .... , .. -9 -3 -4 -3 0 5 -4 -21 -24 -1 ~ -16 -21 -11 10 19 28 25 .21 28 '28 2a 28 10 3 29 32 4 18 6.5 Bedford .... { l\Ia x · · · · · · · · · · · · · · 22 15 10 13 19 13 10 -8 -1 15 -3 -4 20 42 51 ll2 49 42 61 59 53 41! 18 25 35 3~ 31 34 26 9 Mln ....... ... . .. . 0 -3 -1 -1~ -5 a -12 -20 ·25 - 15 -24 -24 -17 6 11 aa tt 21 23 ao 32 30 -5 a :5 7 - lti 12 2 8 c,,,011... .. r··· . · .. .. .. ... 15 9 5 5 8 11 -5 -20 - 10 5 -15 5 86 45 50 53 42 41 5:l 42 31 18 2o 38 30 28 3J 17 21.0 :Mln .............. 2 10 -8 17 -12 -8 -~6 -25 -31 -20 -31 -25 -12 10 17 2t 21 25 25 2, 12 2 5 6 18 -14 -l·t o I -2 1 Oeda;r F~lls Max .. · .... · · · · · · · 16 9 10 l1 9 9 7 -9 -9 -4 -10 7 14 37 47 47 47 J2 46 52 51 as 10 25 32 21 16 22 21.0 1\lin .............. • -.; -10 -s -13 -5 -4 -11 -H -;/,7 -22 -24 -2) -4 10 ;l() 81 30 31 34 3d ~ Ill -.3 -6 18 5 -3 12 2.8 Cedar Rap . { l\lax · · · · · · · · · · · · · · 14 12 9 7 11 7 8 -5 -9 1 -1 6 19 3ll 51 52 45 40 48 51 43 36 25 };3 :14 35 29 38 I 23 0 Min . . . . . . . . . . . ... 3 -3 -t -8 -4 -3 -9 -21 25 -18 -2J -19 -7 9 25 30 33 29 30 at 28 2! 5 -2 22 JO -5 7 6.0 Centervill e { Max······ ········ 18 15 10 12 25 15 15 5 . -5 5 -2 5 15 39 6{) 55 53 47 56 60 50 37 3.:! 25 31 32 30 89 28.o 0 0 0 ~ -2 5 -7 -17 2.3 -13 20 -21 -15 12 2S 30 30 2j 46 31 40 29 5 5 26 14 ·3 7 I ?.O 
Min . . . . ...... • j 

Obartton ... { Max .. ···" .. ·· ··· 15 11 10 10 14 11 JO -7 --5 4 • 4 7 14 41 50 54 51 45 57 5~ 51 87 19 24 az 30 81 34 25 4 Min ............ 1 -2 -1 -10 -4 -2 -10 20 -2! -14 2a -22 - 12 12 19 27 30 26 2,i 36 34 25 -2 4 20 9 -7 10 4 5 Unn.rles Cy {Max.···· .. ·· .. ··· l.3 6 2 -1 7 5 -I -17 -14 0 -2' 1 15 32 43 43 40 36 47 46 4.5 (0 27 17 29 30 l;J 2& 18.8 Min . .. . ... ... .... 0 ·1 l -R -18 -18 11 -211 -28 -3L -81 -21! -2-3 -18 9 17 8! l:9 2i! 29 32 21 27 3 -18 14 13 -13 7 -0.6 Clarinda. ... { Max· ·· · · · · · · .. · · · · 17 11 7 LO 15 15 5 -8 -3 9 -2 0 19 45 52 54 48 46 b2 58 51 36 20 23 3! 31 85 89 26 0 1 -J -2 -12 ~ .. 2 -10 -21 -24 -14 -21 -24 -22 6 16 33 28 27 .28 3,> 33 8 -4 5 21 3 - ,1 lt 2.8 
l\tln . .. ........... •j 

Clear Lake{ Max. .......... .. 13 -1 2 -I 7 2 0 -( -15 1 -9 1 16 35 4J 45 38 36 48 45 43 3-1 15 . . 18 2.s 19 22 18 0 Min. ....... -9 -11 ·8 -19 -t::! -12 -18 28 -32 2-3 -29 · 24 - 3 11 20 32 2!l 2:! 32 30 28 13 -2 -1 17 ·10 4 -0.3 Olin Lon .... { Max · · · · · · · · · · · 18 18 15 12 12 13 ll -9 - ll 0 0 6 19 32 47 57 49 30 50 52 33 3i a1 21 35 36 23 38 I 24 9 I Mln . . . . . . . . . . ... 0 3 2 -ci -6 -l - 14 -18 -29 -20 12 -20 -11 8 15 26 29 25 26 31 29 29 8 0 26 I ll 2 13 5.3 • Oollege Sps{ Max ........ ... ···· 16 11 10 10 l! 14 6 - 10 -2 8 -14 2 16 42 30 53 47 42 b2 46 51 a.; L5 25 ai 31 37 38 ::3 8 Min .............. -1 -3 -1 - 15 -5 0 -9 -19 -26 -13 -36 -27 -16 7 20 32 21 . 27 28 35 32 13 -5 5 20 6 ·9 0 3.1 Co. Bluffs· 1 Max.··· · · .. · · · ... 18 14 9 10 17 18 8 -4 2 9 -10 8 23 44 5:1 47 49 49 66 55 50 32 2~ 2:! 34 24 &4 41 I 2t.S Min .............. 0 -! -4 -9 -5 -2 - 12 -21 -#'2 -13 -24 -20 - l 12 7 33 29 29 28 36 28 0 -3 9 23 0 -3 10 3 3 0 res co ...... { 1\1 ax .. · · · · · · · · · · · · 13 -2 3 -a 6 8 -8 -21 ·17 0 -14 0 14 27 40 39 35 36 45 44 46 3J 8 17 28 29 19 19 15.5 Min .............. -7 -1:J -ta 23 -21 -18 -26 ·29 -J3 -33 -30 -32 -17 9 15 29 28 22 22 ao 21 26 -6 -JO 15 7 -13 -2 -3 5 Da.venp'rt. { M!),X. ·· ·· ·· ···· ... 14 18 13 11 16 12 10 -3 -8 2 2 6 15 84 48 53 50 42 49 52 40 37 31 2t 37 39 31 39 1 25 3 Min ..... . ...... . 2 8 4 -4 -1 -1 -10 -19 -23 -16 -14 -10 -6 9 21 30 82 2i! 29 as 33 31 6 t 24 1l 2 12 7 i Decorah .... J Max.·· .. ··· ······ 15 4 5 -1 8 -1 -1 -18 -16 -1 -1 IJ - I 16 27 43 42 116 31 46 {8 46 35 26 23 ~ 31 26 25 18. 6 t Mln . . . . . . . . . . . .. -5 -12 -11 -19 -20 -13 ·28 -2$ -32 l-3! -27 -2l -21 1 15 30 31 21 22 32 23 2i ·2 -13 6 -11 -2 -3 !? Delaware .. { Max.··· ·· · · · · · · · · 11 9 8 5 10 6 '1 -12 -13 1 - t 4 15 29 45 45 42 39 ' 47 52 4l 80 30 21 33 35 21 32 1 21.4 Mio . . .... ... .... -2 -7 -5 -10 -9 -5 - 3 -2! -28 -.23 -23 -21 -12 6 20 28 32 26 27 33 29 e0 1 -lt 17 11 · 9 4 2 2 Denison ... · j Max· · · · · · · · · · · 13 8 6 I 9 10 -7 -19 -8 3 -17 2 19 4~ 48 50 40 4'l 51 5J 4~ 30 12 28 2J 15 26 15 19.l Min .... . .... . .... 0 -7 -7 -17 - la -8 -15 -25 -30 -20 -31 -26 -5 -10 1.2 ;;5 26 30 25 33 21 10 ·5 2 23 3 · lti 5 0.5 Des Moines Max.···· ...... ···· 17 14 to 10 17 13 5 -10 -;j 4 -} 8 17 47 50 4i 48 42 58 56 ISO 37 19 2! 34 34 35 40 25.6 Min .............. 4 -4 -1 -6 -I 0 -10 -21 -23 -13 -24 -17 -11 1.2 21 34 31 30 30 0 33 11 3 6 2~ 8 ·7 10 5 6 De Soto ... . { 'ttla.x · · · .. · · · · · .. · 16 11 7 10 14 10 1 -10 -5 9 -5 5 21 4!! 49 50 47 43 57 57 50 1H 17 29 32 32 113 37 2ii.1 Min .............. 2 -5 -2 -8 -5 -1 -10 -21 -.a -13 -z.:; -18 -9 13 16 34 23 28 27 38 31 13 l 6 23 6 ·6 9 4.6 Dows { Max.···· · · ·· · · ·· · 12 4 1 0 6 3 -l -12 -15 0 -8 2 17 36 43 47 39 37 52 50 45 35 19 23 31) 21 17 2J 19 2 ··· · · · · Mln 0 -10 -fl -18 -u -to -16 -26 ·JO -23 -'?9 -2-2 -11 10 17 32 28 27 27 30 25 17 -1 -2 17 11 -13 4 O.l 
. . . . . . . . .. . .. 
Dubuque . . { Max··· · · · · · · · · · · 14 12 9 6 11 6 8 -10 - 13 -1 -5 4 16 30 47 5l 48 40 48 51 40 35 28 21 31 36 2:1 35 23.5 M In . . . . . . . . . . . ... 0 -2 ·2 -7 -5 -3 -11 -21 -26 -21 -18 -20 -8 8 21! 31 34 26 30 3l 29 21! 4 -2 21 9 -l 7 5.0 Eldon {Max ... ··········· lt 13 15 6 10 10 11 -4 -\) 3 -7 0 14 33 41 45 37 34 50 58 48 39 3i 2d 35 40 32 40 2-~ .6 · · · · · · M ·n 0 2 -lJ -1 2 -11 -20 -24 -15 -21 20 - 12 10 13 21 27 2a 23 32 82 28 6 3 23 17 0 19 5.4 

l ...•........• .. _, 
Eldora. ... . · 1 M:3-x · · · · · · .. · · · · · · 18 10 5 6 15 7 -3 -~o -8 7 -10 10 15 40 4-3 45 46 40 55 54 48 33 15 2i 32 30 16 28 21 tl l\hn . . . . . . . . . ... 0 -11 -8 - 16 -13 -14 -16 -26 -30 -24 -29 -23 -13 8 16 30 27 25 21 29 24 15 0 -! lt:I 8 -15 -5 -:> 9 Elkader ... ~ M!J,x · · · · .. · · · · .. · · lg 18 16 6 17 6 5 -18 · 11 4 -6 6 17 27 49 45 42 4e 51 52 46 35 2J 22 32 2i 18 24 21 8 l\11n .............. 6 -9 -10 -13 -12 -14 -20 -2t -29 -28 -23 -22 -18 8 12 31 32 23 26 30 25 26 -4 -17 16 9 -9 o I -o 4 Estberv'le. { Max····· .. · · · · · -8 -6 -9 -15 -5 8 -lll -15 12 -10 -16 5 16 31 42 40 34 31 40 ,H &a 11 4 20 24 24 17 10 11.4 Min . ... . ........ -11 -18 -17 -27 27 -24 - 24 -35 -as -30 -36 -27 16 6 18 28 22 2.3 2! 27 2! 5 -10 -7 ll 5 -19 -6 I -6.2 Forest Oity { Max· · · · · · · · · · · .. 10 0 1 -2 7 1 -2 -11 -15 - 1 -7 3 18 113 43 43 39 37 60 49 43 3! 19 20 28 30 18 22 18.1 M In . . . . . . . . . . . ·5 -12 -7 -22 -19 -15 -24 -30 33 -27 -31 -25 -14 11 19 36 29 27 23 JI 21 12 -3 -5 14 4 -l'il 2 -1 7 Galva ...... J Max··········· 10 10 4 3 ll 10 0 -9 -11 0 -5 5 18 41 49 61 42 40 56 62 43 34 ,4 28 28 25 tz 31 21 5 I Mln . . . . . . . . . . . ... -3 -7 -0 . - -JO -9 -13 -2!, -ao -18 -30 -22 -8 11 18 34 22 28 27 33 28 12 -5 5 20 4 -11 ·1 1.0 

- ,o 
Glen\'fOOd . { l'lla:-i ............ 16 11 10 4 18 14 10 - 4 -2 8 J 4 22 47 52 44 49 !7 68 61 49 41 26 25 32 3) 30 -10 26 8 Min ............ 0 -5 -1 -13 -10 -1 -6 - lA -25 -9 .2; -23 - 10 10 18 37 30 27 29 36 31 ll -4 7 19 7 -11 7 3.9 Greene . . I blax. . ....... . .. 14 8 4 2 11 4 -1 -10 8 1 -5 3 17 34 48 45 41 37 49 50 48 40 21 22 30 3il 17 2~ 2il.5 ) Min ... . .. .... ... a -10 -6 - 15 - 12 -9 -'6 -2 ) -29 'H -·~ -2l -12 JO 20 33 30 29 29 32 27 :!1 4 -12 15 10 -12 7 1.5 Greenfield . { Max· ·········· · · · 17 12 8 15 16 14 - t -13 -JJ 1~ -5 6 18 45 50 48 45 45 57 56 49 37 17 80 32 30 32 30 24.6 Min ............ 0 -8 -6 -13 -11 -2 -13 -2d -2'i J7 -29 -25 - 18 9 20 30 2B 27 25 36 29 13 -3 3 15 1 -11 8 1.4 Grinnell. .. . { Max.· · .. · · .. · ... 12 9 7 7 10 7 4 - - ~l 0 -I 4 17 58 46 47 45 97 50 4} ~3 35 3:J 22 32 33 24 36 22.4 Min .. ...... .... .. 3 - 6 -2 -7 5 1 -9 -2 I ?" -17 -23 -19 -11 JO 2& 30 33 28 28 37 33 29 4 2 20 12 -6 11 5.4 -"'.) 
Grundy O'r j Max. · · · · · · · · · · · 13 ~ 6 5 12 5 -I -15 -15 1 1' 4 18 40 48 46 42 41 53 52 47 34 15 2t 3'l a2 20 33 20.9 

I 
Min ...... . ...... -3 -10 -6 -12 -9 -5 -15 ., -29 -2 ! -27 -22 -14 8 17 28 21! 25 25 31 23 ta 2 -3 19 5 -12 -2 0 4 .. 

G?ttbrie O'r Max .... · .. · · ·· · 12 10 10 14 10 12 0 ,., IO 'j -2 6 19 45 48 5'J 4'> H 5l 56 56 34 19 8 I 32 32 38 3::! 25 3 -... 1\1 in ............. -2 -6 -2 -11 -1) -11 -10 -18 -2.} ·11 -2i -21 9 20 19 3i 34 32 30 32 36 19 -2 27 2J 9 8 20 7.2 Grin'l(or) {M~x·-·········· · · 15 10 8 10 11 6 4 - h - I 0 -1 5 20 39 46 47 45 40 50 50 4.3 31 30 23 aa 3a 23 37 2a.1 M.n ....... . ... 0 -7 -3 -10 -7 -2 ·12 -2~ -26 -2,, - 3 -21 - 12 IO 22 28 31 2!1 2i! 34 at ilO 3 0 .o 1& -10 1i 4 1 Harlan .. . J Max ... .. ....... 15 10 4 3 12 10 3 -13 -Li 6 - l 2 20 45 49 51 43 41 57 54 46 37 15 20 29 28 2J 117 22.8 I Min . ... . . . . . . 1 -7 -4 -16 -13 -4 -13 -'21 -~~ -l'l · 29 -25 -16 7 12 33 29 25 24 36 30 15 -5 3 h! 4 -12 4 1.0 Hedrick .... J Max · · · · · · · · · .. 17 14 9 11 12 11 JO -1~ 5 3 4 20 40 49 58 48 41 53 53 -!7 42 3i 21 ll4 33 28 39 26 ti 1 l\lln . .... ... . . .... 0 -1 0 -7 -2 -! -12 -19 -2a H -:'!O -18 -12 10 18 24 3! 25 25 35 37 28 2 l 22 10 -5 12 5.2 Hampton .. J Max· · · · · · · · · · · · · 13 3 3 1 9 3 -7 -21 -14 0 -13 0 17 36 46 47 37 37 50 50 45 32 8 23 30 20 2Z 12 l'i.5 I Min .............. -6 -10 -6 -13 11 10 -15 -26 -30 -rn -:!8 -22 -11 10 18 33 29 29 29 33 3t 13 1 -3 18 8 -11 4 1.3 Hope, Ille .. { Max· · · · · · .. · · · · · 14 9 8 9 13 11 3 -JO -5 II 1 2 17 41 48 51 46 41 57 54 49 35 17 21 32 32 33 88 24 1 Min .............. 1 -4 -2 -10 -5 2 -!:0 -2! -2.'i -12 -2) -23 -13 11. 19 30 3l 29 29 39 85 15 - 1 ,J 21 4 -7 12 4.4 rr um boldt. J Ma x .. · · · · · · · · · · · 13 2 a 0 1l 2 ~ -10 -12 2 -I a 20 as 47 49 43 39 54 51 46 36 17 26 28 23 23 27 21.0 I l\Iln ............ 4 -10 -5 -18 -10 -10 -16 -24 -31 -22 -30 -23 -10 24 17 St! 21 28 27 31 24 18 -3 0 20 8 -12 s 1 1 In'pend'ce. J Max·· .. ····•· · · .. 13 11 6 5 10 4 3 - 17 -12 -1 6 2 16 32 46 47 40 ,s 47 49 48 40 28 21 31 30 16 1! 20.0 1l -9 -6 12 -10 -5 -14 -25 - 29 -21 - :l4 -21 -14 8 18 27 28 25 27 3'.) 28 29 6 -8 15 20 -12 10 2 ., I Min.. ... . . ... . 
•# Cndianola.. {Max.····· .... · 15 13 9 9 14 1:-1 5 -6 -7 4 1 5 17 46 50 51 46 41 56 65 40 40 29 25 32 32 28 39 2-5 4 Min ............. 2 -5 -2 -1) -6 0 -3 -17 -24 -13 -2.3 -19 -12 12 2l 33 32 21 28 39 34 27 -l 5 2l 13 -8 12 5.2 

Iowa Oity .. j Max.· .. ·· ·· · ··· 15 15 11 10 13 11 JO -13 -8 2 -a 7 18 41 51 54 48 42 48 5j ◄4 37 83 25 35 30 27 27 24 5 Min ............... 0 -1 1 -1 -4 -5 -13 - 18 -26 -22 -20 -19 -12 12 15 23 33 26 27 33 29 28 9 -4 11 16 -6 13 4.5 JowaFalls. Max ............... 14 5 5 3 10 5 -a -21 -13 -1 -JI 3 17 38 46 47 39 38 51 49 35 33 12 25 2ll 30 24 28 19 2 Min... . .... . .. .. · I -9 -7 -14 -11 -8 15 -25 -28 -23 -2i -21 -12 10 16 33 27 '>.7 27 lll 26 10 2 -1 u 6 -JI -1 --0.8 
E'.eosauqua. {Max .. . ··· · ···· · · 16 16 13 12 15 15 15 0 0 6 6 6 17 39 52 57 51 44 55 60 45 38 30 2! 3, 36 32 37 27.0 ~in ............. 2 5 '1 -4 0 1 0 - t6 -22 -13 -17 -20 -12 11 15 28 30 25 28 40 32 32 8 4 23 17 3 17 7.9 { Max ............... 15· 20 18 HI 17 17 10 -2 -6 8 2 a 16 as 50 5i 56 47 53 60 49 41 34 25 36 42 85 40 28.l Keokuk . ... Min ............. . . 0 12 10 -2 2 9 -1 -15 -21 -9 -14 -20 - 10 12 24 33 38 29 35 40 39 31 9 6 25 21 5 23 U.1 

r • 

~ . -



IOWA WEATHER AND CROP SERVICE. 

DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR F E BRUARY, 1899-CONTINUED. 

STATIONS, 
1 2 3 4 5 6 7 8 9 10 11 12 

- - - - - -- -- -- -- -- -- --· 
16 13 9 5 14 11 tl 0 -3 11 4 1 

L 

L 

L 

L 

L 

M 

L 

M 

l't 

l { Ma.x. . .......... 
a.mon . . . . M 1 n . . . . . . . . . . ... 0 -2 0 -9 -10 -1 -8 -18 -24 -11 -23 -24 

I r.x . . ... 17 li 13 10 10 7 7 -2 -0 0 0 5 
a.ns ng.... _Min .............. -7 -7 -s -14 - 1!'> -15 -25 -24 -29 -31 -22 -23 

b e Max .............. 10 -5 2 1 12 7 -8 -23 - ll - l -17 1 
arr a e . . Min . . ........... -9 -13 -15 -23 -1~ -19 -20 -31 -37 -22 -34 -27 

:M I M a.x .............. 10 1 8 0 8 8 -2 -13 -ll 0 -8 5 
e • ars .... -1 Mio . . . . . . . . . . ... . -10 -13 -5 -20 -16 - 15 -20 -28 -35 -2! -33 -25 

{ Ma.x. . . . . . .. .. ... ll 12 9 9 14 18 9 -6 -4 7 2 1 
euox...... Min . .. .......... -2 -6 -4 -14 -9 -1 -9 -22 -20 -14 -29 -28 
y 

2
1Max, .... . ....... 19 14 13 8 13 8 6 -13 -3 -1 -5 0 

. ernon. 1 Min . ..... ...... ... 5 -2 0 -8 -3 -2 -10 -22 -26 -19 -20 -19 
{ :rtl ax. _....... . ... 16 18 6 4 14 12 -6 -9 -17 2 7 3 

og1in...... .rt1in ............... -2 -! -6 -15 -11 -8 -12 -20 -26 -16 -27 -25 
oketa { M.ax · · · · · · · · · · .. 17 16 13 11 13 11 -5 -8 3 -4 8 

nqu Min ............. .. -2 2 2 -6 -5 -la -21 -26 -20 -18 19 

M 

1ar!>h'lt'n.1 Max· · .. · ...... · . ' .. .. .. .. .. -2 -10 -ll 5 -5 10 
.Min ............. . . . . .. ·11 -2-l -25 -28 24 -20 

Mnsun City J M a.x · · ........ · · · -s 13 0 0 8 3 - i -12 -14 0 -8 3 J Min.... .... .. . . . -13 -12 -20 -20 -15 -80 -33 35 -35 -32 -27 
;llontlcello. Max· .... · .... · · · 15 11} 10 12 12 10 9 -5 -10 2 -1 7 

I Min ............. -3 -3 -2 -9 -6 -7 -13 -21 -25 -23 -20 -20 
{Max .............. 15 22 8 15 10 2~ 16 -8 0 3 1 4 

ooar . . . . . ti11n . . . . . . . . . . ... 0 {I 0 -6 5 6 -Jl -12 -21 -17 -15 21 
Mt A J Max .............. 12 10 7 7 12 11 7 -8 -4 8 3 2 

· yr.· · · Min 0 -4 -2 -11 -5 2 -9 -20 -26 -12 -20 -23 ' . . . . . . . . . .... 
Mt Ple'sn'tJ Max. · · · .. ·· .. · 50 35 86 37 36 46 36 30 -8 2 2 4 

I Miu . . . . . . . . . . .. 10 10 4 0 3 6 -6 - 16 -22 -8 -9 -15 
N t {Max .............. 14 10 9 10 12 9 3 -10 -8 2 -1 4 

ew on . . . . !111n . . . . . . . . . .... _ 2 -7 -4 -10 -6 -1 -11 -2ti -28 -18 -27 -~ 
NewB'pton {Max.· .. · · ·· · · .. · · 11 6 2 -3 6 1 0 -14 -17 -3 -7 0 

Min ............... -2 -12 -10 -19 -16 -12 -13 -27 -33 - 28 -29 -2-i 
Northwood { Max······ .. ··· .. · 15 5 6 0 8 1 -10 -22 -17 0 - 10 2 

M.ln . . . . . . . . . . ... -6 -12 -10 -18 -21 -15 -21 -3{ -31 -29 -30 -22 
Odebolt .... { Max.·· .. · ... · · · ·. 12 7 4 3 13 12 5 -12 -7 1 -5 5 

Min ............... 0 -7 -6 -15 -9 -7 -11 -~ -29 -19 -29 -23 
Ogden ..... {Max .............. 13 12 8 9 )5 14 11 f> -6 -5 2 8 

Min .............. 11 -8 -9 -12 -10 -5 -1:1 -21 -27 1-19 -28 -21 
011 jMax .............. 9 14 14 10 9 10 9 -13 -12 1 -5 6 

n · · · · · · · · rt1in -4 0 -1 -10 -5 -6 -14 -21 -26 -2! -20 -21 
0 

ha. Max:::::::::::::·: 16 10 6 6 16 14 7 - 14 -3 5 -12 3 
ma. . . . .. .o11n ............. 0 -6 -2 -12 -4 -1 -14 21 23 -12 -26 -iZ 

0 j Max. . . . . . ..... 13 1 2 -1 1 0 -3 .7 -12 1 -3 1 
sage...... Min . . . . . . . . . .... -4 -12 -9 -19 -17 -14 -25 -29 -3·3 -30 -29 -24 

Osceola ... M.ax ...... · · .. · 14 9 6 10 14 11 4 -2 5 4 -12 5 
Min .............. 0 -i ·2 -11 -6 2 -7 -15 -32 -20 -25 -23 

Oskaloosa .. j Max· · · · · · · · · · · · · 13 11 8 10 14 11 9 -13 8 5 -8 -2 
Min ..... .... ..... 1 -2 -1 -9 -3 1 -10 -21 -25 -15 -21 -19 

Ott umwa. ... Max.· ........ ···· 15 14 12 10 15 14 11 -9 -5 6 5 f> 
Min .............. 2 ?, 2 -6 0 1 -6 -18 -23 -11 -19 -17 

Ovid ~ Max ........... 18 18 11 15 20 17 13 -7 -5 6 -7 5 
· ...... M.in 0 -1 0 -10 I -3 0 -10 -20 -25 - 13 -23 -24 

Pa.nell .... j Max: : : · · : : : · : : : : : 16 13 10 18 12 15 11 . . -2 5 4 20 
Min ............... 4 -4 -2 -8 -5 -1 9 0 -25 -20 -21 -2l) 

Pelle. Max .............. 10 9 7 9 10 10 -3 .. -8 3 -11 5 
....... Min 5 -3 - 3 -10 -10 -10 15 -19 -25 -lo -23 -20 .............. 

Plover .... i Ma.x. · · .. · .. · .... · 8 10 5 0 10 12 -11 -18 -18 2 -15 4 
Min . . . . . . . . . ... -5 -9 -5 -20 -13 -12 -17 -27 -33 -22 -30 -23 

Primghar .. {Max ..... ·· ...... ·· 10 20 8 5 2 3 12 12 -20 -10 0 -25 
Min . . . . . ... ... .. 0 -10 -5 -24 -18 -23 -21 -33 -38 -23 -35 -30 

Red Oak ... J !!lax.· .. ···· ...... 23 18 12 16 23 20 5 ·8 -6 10 -6 9 
I Min .............. 2 -2 3 -9 -6 0 -8 -19 -23 -9 -25 -22 

Ridgeway. { Max. ·· · · .. · · · .. · 20 14 15 7 10 l l 7 -13 -{ 4 0 7 
Min ......... _ .... -3 -11 - 10 -18 -18 12 - 21 -28 -32 ao -28 -24 

Rockwell o{ Max.············· 15 8 4 6 12 9 -5 -21 -8 4 -12 7 
M.in ............. -2 -9 -6 - 17 - 10 -7 -15 -25 -31 -20 -31 -22 

Ruthven ... J Ma.x ......... ·· .. · 9 -2 -3 -4 5 6 5 12 - l7 -5 -5 0 
Min .... . ......... -3 -16 -10 -26 -17 -21 -23 32 as -25 -3! -28 

8ac Oity .... Ma.x. . . .......... 10 3 2 1 13 1 -4 - 12 -10 -2 -15 5 
Jltlin ....... ........ -6 -7 -9 -15 -10 -11 -12 -24 -29 -19 -29 -21 

Sidney .... Max ....... 15 10 6 6 15 12 -1 -ta -4 8 -16 -1 
Mln ........ : : : : : : . -3 -6 -3 -12 -7 -2 -6 -20 -26 -10 -28 - 2.-5 

Sibley Max ........ 6 -3 -5 -5 7 1 -10 -16 -tt -6 -16 0 .... Min ......... :::::: -9 -17 -14 -26 -28 -30 -29 -82 -40 -22 -36 -30 
Sigourney .. Max .............. 18 12 12 l l 11 12 11 -1 -6 3 1 6 

Min .... .......... -2 -5 -2 -10 -5 -1 -12 -21 -27 -21 -24 -22 
SlouxOlty .. { Max ............. 11 2 2 -1 10 10 -10 22 -8 -1 -14 7 

Min ... . . ......... -'a -10 -5 -17 -12 -11 -14 -27 -29 -12 -31 -22 
Spence, ... r:ax. · . · · · · · · · · · · · 12 1 8 -3 8 7 -10 18 -to -'l -17 2 

Min ... . .......... . -8 -13 - 18 -25 -19 -22 -23 -31 -3tS -23 -34 -27 
Spirit Lake Max.· .. · ...... · .. 5 4 2 -2 7 3 - 10 -16 -12 -12 -22 1 

Min . . . . . . . . . . .... -17 -16 -17 -27 -20 -26 -25 -33 -3\l -26 -3-i -28 
StormLa.ke~ Max.· ... ···· .. ···· 9 1 -2 -2 9 7 -2 -13 -12 -2 -10 3 

Min . . . . . . . . . . .... -4 -8 -10 -17 -11 -12 -14 -26 -30 -19 -30 -24 
Stuar t ..... { Ma.x · ........ · · .. · 15 9 7 8 12 12 5 -S -10 5 - 1 5 

Min ............. . 2 -8 -2 -12 -8 -2 -10 -20 -26 -15 -27 21 
Tara. J Max ........ . ..... . 12 6 6 12 8 6 -5 -20 -10 6 -10 5 

-12 -8 -10 -15 -2> -2➔ -12 -31 -20 .... . . .. l\11n -2 -12 -6 ............... 
Toledo .... · Max· · · · · .. · · · · .. · 15 16 12 10 12 6 -1 -15 -9 3 -10 3 

Min ............... 0 -7 -5 -10 -9 0 -11 22 26 -15 -23 -20 
Thurman .. · M.ax ... · .... · · .... 15 12 14 6 -6 -3 0 0 0 .. .. .. 

.rt1in . . . . . . . . . . ... 2 2 -1 -5 - 16 -23 -12 -21 -25 .. 
Villisca . .. Max·· .. · .... ·· .. · 20 13 20 13 12 18 12 2 -12 14 12 4 

Min ............... 0 -4 -3 - ll -7 -2 -7 -18 -25 -11 -27 -25 
• Wapello ... \ 111tn" · · · · · · · · · · · · · 16 12 14 18 20 18 20 -2 -6 5 4 11 

Wasbingt'n M_ax::::::::: : : : : : . 
-2 5 7 4 0 -2 -8 -15 -22 - 1'3 -15 - lb 
14 12 12 14 16 15 14 -6 -3 3 o I 8 

M.tn .... . .......... -2 0 0 -b -5 0 -11 -22 -26 -19 -20 -2l 
Wate, Ioo ... j Max.·············· 7 7 10 7 15 7 6 -18 -10 3 -8 6 

l\lln ........ . .... 0 -9 -5 11 -!} -4 -13 -22 -21 -21 - 24 -2) 
Waver ly ... Max ............. 15 4 7 3 11 4 -3 -9 -12 1 -9 4 

Min . ............ . 3 -9 -6 -12 -9 -6 -12 -22 -27 -23 -2! -21 
West Br'ch { Ma.x · .. · · ...... · · · 12 10 8 12 12 12 4 -12 -8 0 0 10 

Min .............. . 6 -6 -i 6 4 4 -11 -18 21 -20 -18 -18 
15 12 12 13 12 1·~ -1 -9 3 -2 6 

13 

--
17 

-1.J 
15 

-18 
18 

- 10 
20 
-8 
17 

-17 
14 

-12 
25 
14 
18 
-6 
20 
-8 
15 

-22 
17 

-14 
11 

-lo 
16 

-17 
10 
-6 
16 
13 
13 
-5 
16 

-17 
18 
-9 
21 

..;12 
19 

-14 
22 
-9 
16 

-15 
15 
13 
2L 

-11 
16 

-13 
14 

-14 
40 
10 
14 

-15 
5 

-ll 
18 

-12 
22 

-12 
15 

-15 
20 

-12 
12 

-12 
11 

-10 
20 

-12 
20 

-14 
19 

-15 
26 
-1 
12 

-14 
13 

- 13 
16 
-9 
18 

-11 
22 
-6 
15 

-13 
2l 

-10 
2l 

-16 
2~ 

-10 
17 

-13 
16 

-12 
16 

-12 
1~ 

-10 
19 Wilton J c. Max.· .. ······ .... 

Min .............. 
. 17 
' 0 21 I •7 -3 -2 -13 -17 -24 -22 -17 -20 -13 

Winterset . Max . ............. 17 14 14 3 -13 -5 8 -8 5 14 
-25 -20 -10 

lJATJD . 

14 15 16 17 18 10 20 21 22 ~3 21 25 26 

-- - -- -- -- -- -- -- -- -- ·- -- ·-
39 46 61 47 45 56 56 49 35 25 25 32 31 
9 16 29 29 2a 26 3> 35 28 -I 5 20 9 

25 45 46 45 42 47 51 50 30 80 20 ai 32 
9 21 34 31 21 27 35 25 29 10 -15 14 19 

36 4i 52 39 45 56 51 40 29 14 ~ 21 33 
9 15 32 25 28 25 30 2d 8 -7 2 18 0 

38 48 50 45 48 58 52 44 31i 14 26 26 25 
12 16 29 26 29 29 81 26 7 -7 6 18 4 
40 47 49 41 42 58 64 49 39 24 23 82 31 
7 18 80 28 21 28 36 33 2·i -6 4 19 8 

33 48 49 50 40 49 51 32 32 2) 32 33 30 
6 19 24 32 24 24 31 2-'> 26 10 -3 24 10 

50 51 45 36 83 57 5-~ 47 27 12 22 27 14 
18 20 36 24 25 26 35 27 tO - 4 5 18 - 14 
23 47 23 42 52 4'3 42 53 43 50 4l 42 38 
3 10 15 23 28 27 23 35 33 36 84 ao 5 

42 50 47 45 40 54 53 50 il5 36 38 35 34 
2 15 30 30 27 26 3l 2l 24 8 2 20 6 

44 44 .. 45 37 {0 48 47 3i I 3l ·; 34 127 
21 24 .... 29 30 28 32 22 18 0 . . 12 7 
33 48 57 48 42 47 53 44 37 32 21 33 34 
7 21 25 31 25 25 32 :J6 30 0 -13 -16 -15 

35 46 52 56 47 47 66 40 40 30 30 32 az 
10 15 29 34 19 28 80 30 27 9 9 28 9 
39 49 50 48 43 58 55 411 37 2~ 22 31 31 
6 19 30 26 25 21 36 3i 22 -4 5 19 5 

86 50 70 70 59 60 75 ti3 46 30 40 42 85 
10 22 25 30 30 30 60 84 20 10 6 27 10 
40 48 47 45 :n 52 5l 45 lH 22 24 32 3' 
10 20 30 31 27 2d 37 32 2~ 1 2 20 6 
28 41 41 37 35 45 46 16 41 27 ltl 2~ 30 
9 16 29 28 25 26 33 27 27 -~ -12 13 10 

34 41 49 37 36 50 47 45 33 19 21 28 26 
9 18 32 28 2:3 27 tl2 26 11) -1 -4 15 8 

42 50 55 47 41 58 52 43 36 16 28 27 27 
12 16 36 26 29 30 33 27 16 -4 3 20 5 
47 50 52 4i 43 56 55 51 41 20 2l 30 at 
10 17 24 20 26 26 32 28 20 0 2 20 7 
36 46 46 51 41 47 5L 39 36 30 2,1 35 3l 
12 2t 26 29 24 25 31 27 2J 17 -5 17 31 
44 52 48 47 46 62 56 46 34 19 2'> 31 26 
16 24 38 32 3l 34 42 33 2 -5 10 20 1 
32 41 42 37 36 46 46 44 37 22 16 28 28 
9 2l 83 28 26 23 31 26 20 1 -9 14 7 

42 50 53 4~ 45 58 56 50 36 11l 25 32 24 
9 10 32 31 29 23 40 86 25 u 4 21 7 

42 50 54 49 41 53 54 46 39 20 80 35 33 
10 17 29 30 2> 27 36 30 20 4 4 23 10 
42 52 57 50 44 54 57 42 37 31 2> 35 3fi 
11 17 29 31 26 27 37 3·i 20 fi 4 9 JO 
42 52 54 53 54 57 58 5i 37 23 25 36 25 
12 18 29 28 26 27 33 30 21 2 5 21 5 
50 .. 52 50 48 48 5'5 50 39 ai 2.'> 31 34 
19 44 30 23 9- 36 82 29 6 -3 21 -9 .. Z,) 

40 46 49 4l 41 46 50 44 33 18 22 32 14 
2 18 10 32 19 20 32 31 27 2 - 1 19 14 

as 48 49 43 46 5~ 52 46 39 28 2J 2l 25 
.. 18 35 21,3 27 26 30 28 21 0 22 15 -15 
15 40 48 62 50 52 45 52 52 2l 15 25 28 
8 18 22 25 24 25 30 26 25 _·3 7 20 8 

48 50 47 51 37 6l 60 53 36 21 27 35 34 
9 15 34 30 29 30 36 30 12 -4 7 20 10 

29 42 42 39 41 46 48 51 37 30 18 30 31 
8 20 30 30 23 23 33 27 30 9 -5 16 10 

44 49 50 39 47 51 54 67 84 16 27 29 28 
8 18 31 26 i3 28 32 27 a -2 2 ~ 4 

33 41 45 48 37 52 51 48 36 16 2J 2t 22 
5 17 32 26 24 27 31 2{ 16 -8 -2 5 9 

43 48 4S 40 42 57 60 46 32 13 26 2i 12 
10 18 31 28 2:l 27 33 28 7 -3 3 12 3 
43 49 52 32 43 51 6'l /\8 53 41 25 31 53 
12 32 36 33 31 31 3-1 4i 12 -7 6 32 51 
3l 46 49 38 39 56 53 40 30 13 2; 2,i 23 
9 15 3l 26 28 28 23 25 i 9 1 18 3 

4-i 52 55 41} 42 5,i 5l 47 40 32 28 34. 32 
7 15 19. 30 22 23 31 30 27 ;! -3 19 11 

41 53 54 44 4-l 61 52 4 ~ 29 13 23 2i 12 
16 16 3! 20 30 33 37 29 4 -7 11 2~ 2 
35 45 48 35 40 54 50 40 28 l'l 27 26 24 
10 17 a·? 23 2S 27 28 25 8 -8 2 17 0 
36 4t 46 52 42 47 52 38 24 10 2i 2o 16 
10 18 31 l'5 27 24 ao 26 6 -7 -2 13 0 
38 4~ 43 40 39 56 51 42 33 14 25 2rl 2"i 
9 18 3l 27 29 28 83 29 11 -5 ,i 10 3 

4; 48 48 45 4'3 I 5d 55 50 40 23 27 31 31 
JO 20 a·i 30 3! 30 36 3'3 22 -2 5 8 8 
48 50 53 50 4.8 58 56 51 35 15 20 26 26 
20 22 35 32 35 37 38 32 2- I) -l -3 -3 ;) -,.; 

4l i2 46 ~5 47 4l 50 51 47 85 11 25 32 
12 12 17 30 31 2i 26 33 28 ~8 6 2 2:i 
45 I 50 46 48 45 62 55149 39 17 2ri 31 33 
J1 1~- 3t 27 24. 25 32 32 10 -3 9 2l 6 

33 25 2i 18 4.9 52 52 5l 4[) 52 57 56 35 
2 32 28 26 25 27 29 31 23 -'i 3 l l 12 

3J 57 64 42 60 56 39 37 ai 2l 3 1 37 .. 
27 29 l4 -1 23 2l 0 16 32 21 25 3! .. 
42 37 20 27 3-l 30 41 52 57 61 43 50 5l 

6 16 25 28 2~ 22 l.H 30 25 3 - i 19 10 
36 47 45 4J 4l 60 5·:i 48 36 9 2·? 32 :i2 
JO 18 30 3) 28 30 30 27 26 5 -6 20 12 
31 46 44 ao 39 49 51 48 87 23 2 1 3~ H3 
11 18 3l 31 28 29 32 28 23 2 -12 18 1l 
42 49 52 52 50 48 52 50 42 32 30 32 14 
14 12 10 12 111 28 25 38 ~o 15 1 -1 2 
37 47 56 50 46 49 53 4! 37 33 23 37 81 
7 15 25 23 26 26 33 30 27 11 0 2l 23 

45 50 50 47 44 57 56 50 ;:l'J 18 27 32 24 
11 19 83 31 27 28 38 3a 2.5 0 5 21 21 1 Min ...... .. . .... 2 ~~ -8 : _;, 1 -5 1 -8 -17 -24 -13 ----~---------------------- - -- -

27 28 

-- --
32 38 
-6 13 
30 25 
-6 13 
23 28 

-17 -4 
22 31 

-13 -i 
30 37 

-13 8 
2\J 24 
-6 5 
12 10 
4 6 

31 32 
3 -2 

22 37 
-10 7 

11 21 
-12 -j 
19 35 
-6 12 
33 40 
1 28 

32 37 
-10 11 
40 40 
2 17 

24 37 
-10 14 

12 22 
-1{ 5 
19 20 

-11 4 
22 31 

-11 0 
25 17 

-13 7 
36 31 
-4 25 
40 43 
-5 7 
13 28 

-12 8 
31 26 
-8 12 
29 29 
-4 12 
33 ~o 
-1 15 
3'> 30 
-5 12 
25 3~ 
-3 6 
26 18 
9 16 

15 .. 
-2 .. 
10 23 

-16 -5 
35 as 
-7 9 
16 26 
-9 8 
14 16 

-12 2 
15 22 

- 17 -5 
26 12 
-ta 1 
31 21 
-7 8 
.. 20 
. . -15 
23 39 
-7 11 
-:!4 14 
12 - 1 
10 2l 

-17 -5 
18 10 

-16 -6 
19 30 

-13 1 
28 20 

-10 2 
18 15 
2 1 

25 22 
12 -10 
32 40 
16 8 
38 2i 
11 11 
3ft 37 
3 ll 

as 34 
-5 7 
27 26 
-9 2 
lb 21 
-9 8 
36 18 
22 12 
25 87 
-1 7 
8& 20 
10 15 

11 

. -ca 
+" 
0 

E-4 --
25.5 
4.6 

23.2 
1 1 

19.l 
-3 6 
20 7 
-1.5 
24.9 
23 

2J 1 
4 0 

20 4 
3 1 

26.5 
6 3 

28 4 
4.7 

19.3 
-3.2 
24 1 
3.1 

26.2 
7 4 

24 
3.3 

5 

0 
9 
5 
6 

38 3 
10. 
22 
3. 

17. 
-0.4 
17. 
-1. 
22. 
1. 

8 
5 
5 
8 ,. 23. I 

2 
2:l. 
5 

24. 
4. 

2 
2 
0 
8 
6 

17.9 
-1.?. 
21 2 
4.6 

24.9 
4.9 

26 5 
6 2 

26 9 
4. 

27.5 
5 

4 
1 
0 
3 
9 
5 
6 
6 

5 0 
2l. 
3. 

20. 
0. 

19 
1. 

27 
4 

22.1 
0 1 

21.3 
0.5 

18. 
-3.5 

0 

0 
2 

18.6 
5. 

25 
6 7 

16.7 
-4 9 
26-1 
2.5 

20 0 
2 0 

17.4 
-3 8 
11;.2 
-5.8 
18.8 
0 5 

24.0 
3. 1 

21.7 
3 0 

2Z. l 
4.1 

27 5 
4.1 

27 3 
8 1 

2T.3 
6.5 

25 9 
32 

21 4 
2.7 

217 
2 4 

23 9 
4.4 

25 5 
4 !) 

24 1 
5 8 
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STATIONS, 

Algona . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Al ta.. . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
Britt .. . ............. .. . . ................. . 
Ohe.rles Olty ........ . ....................... . 
Olea.r Lake a ....... .......................... . 
Ores co . . . . . . . . . . . . . . . . . . . . . . . . ......... . .... . 
Decorah . . . . . . . . . . . . . . . . . . . ................... . 
Dows. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Eagle Grove t. . . . . . . . . . . . . . . . . . . . . . ....... . 
Ellie.der ...................................... . 
Esthervllle ...... . ......................... . 
Fonda* . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Forest Olty. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Grand Meadow •........ . . . . . . . . . . . . . . . . . .. 
Greene ......................... .. . ......... . 
Ha.m pton ....... , . . . . . . . . . . . . . . ............... . 
Hawkeye ........... . ....................... . 
Humboldt..................... . . .... .. .. 
La.nsln g ...................................... . 
L a r ch wood . . . . . . . ......................... . 
L a.rra.bee ....... . ............................. . 
Le Mars .. . .. .............................. . 
Ma.son Olty b . . . . . . . . . . . . . . . . . . . . . ....... . 
New Hampton ..... . ..................... .. 
Northwood ................................ . 
Osage . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 
Plover b ............. .. .... , ............. .. 
Primghar... ......... . . . .. .. .. .. .. .. ..... . 
Rldl{ew ay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ruthven ... . ................................. .. 
Sibley a .............. .................... .. 
Spencer . . .. . . . . .............................. . 
Spirit Lake .............................. .. 
Storm Lake .....•..................•....... 
Waverly ................................... .. 
West Bend *·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
West U nlon . . . . . . . . . . . . . . . . . . . . . . ....... ..... . 
Washta ............. ......................... . 

NORTHERN SEOTION. 

TEM.PlllRATURE 01!' THlll A.IR (IN Dl!IGBBBS 
l!'ABRENBEIT), 

c... ..... ~ 
.Cl <ll 
.., Cl) 

gs 
:s 
7.2 
8 8 
7.3 
g 1 
8 8 
6.0 
7.6 
9.8 
8 3 

10 7 
26 
0.2 
8 2 
9.2 

t1 0 
9.4 

18.1 
15.9 
18.8 
18.0 
15.5 
18 5 
19.2 

21.8 
11.4 
20.4 
18.1 

20 5 
17 6 

11 0 21.0 
12 2 23.2 

7.8 
9.6 
8 0 
8 6 
8 2 
8 .4 

lo 2 
10 7 
11 1 
7.2 
5 9 
6 8 
5.2 
9 6 

11 6 
7.4 

19.1 
20 7 
19.3 
17.6 
17 8 
17 9 
20 0 
)9.9 
22.1 
18 0 
16 7 
17 4 
16 .2 
18 8 
20.7 

EXTREMES. 

. 
- .6 
-1.3 
- .6 
- .3 
-3.5 
-3.2 
- .4 

50 
54 
49 
47 
4.8 
4ti 
48 
52 

. . . . . . .. 
- .4 
-6 2 
-2 0 
-1.7 

1 5 
1 3 

1 1 
1.1 

-8.6 
- 1 6 
-3.2 
- .4 
-1.6 
-1.2 

.3 
1.5 
.t 

-3 5 
-4.9 
-3 8 
-5 8 

.5 
2.4 

52 
4~ 
58 
50 
46 
50 
50 

54 
51 

56 
68 
50 
4ll 
50 
46 
5! 
52 
51 
52 
56 
54 
52 
56 
51 
51 

19 -86 
19 -38 
20 -38 
19 -31 
19 -32 
21 -aa 
20 - 34 
10 -30 

19 -28 
15 -38 
16 -30 
19 -33 
20 -30 
20 -29 

19, 20 -30 
. . . . . . . . ..... 

19 -31 
20 -31 

. . . . . . . . . ..... 
19 -37 
19 -35 
19 -35 

20, 21 -83 
19 -at 

19, 20 -32 
19 -33 

l?,10,21,22 -38 
21 -32 
19 -38 
19 -40 
19 -36 

l'i, l/0 -39 
19 -30 
20 -27 
19 -35 

9, 11 
9 
9 

9, 10 
9 

9, 10 
10 
9 

9, 10 
9 

8, 10 
9 
9 
9 
9 

9 
10 

9 
9 

9, 10 
9 
8 
9 
9 
u 
9 
9 
9 
9 
9 

9, 11 
9 
9 

86 
87 
81 
78 
80 
79 
83 
82 

80 
80 
88 
83 
76 
79 
80 

85 
82 

93 
93 
85 
79 
114 
78 
87 
90 
83 
00 
96 
90 
91 
86 
78 
86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

PBJ!IOIPITATION, IN ~~ 
INOBEB. CD CD 

-------- 8.., 
,!. dcO • 
; ::,~~ 

~ d "oo§ 
!!?...,I>, en • ... ~ a 

- ,...._.. ~ IO 

:~ ~-; P/O'M 
..,,o O'M CD CD 0 
C, 8 Q 

... 
cO 
Cl) .... 
0 .... 
0 ... 
Cl) • 
.0 IIJ 

a~ 
::,,o 
z 

.92 

.68 
1.15 
l. 72 
l 40 

___ , ___ ---1---- -- -- -- -
.50 9 2 

.98 
1 43 

.58 

.02 6 7 .ao 11.5 
1 00 16 .0 

.40 14 0 

.28 9.8 

.35 18.0 

.25 4.0 

l 25 .65 12.8 
1 .26 1 00 10 6 

. . . . . .. 
1.53 
l 13 
1.89 
1.09 
2 03 

. 4.4 
1.77 
1.50 
113 

.70 

.71 
1.60 
1.27 
1.66 

.85 

.70 
4 32 

.80 

.84 

.77 
1.16 

.59 
1.72 

.60 
1.00 

.60 

.60 14.0 

.50 11 2 
1.40 20.0 

.65 JO 8 
1.00 20 2 

.22 3.4 

.60 
45 15 0 

1.00 11 3 
.50 7.0 
.40 7.5 
.50 16 0 
.60 12 0 
·70 16.6 
.30 3 5 
.50 7 0 

1.81 22.9 
.50 8 0 
.30 7.5 
.61 7.7 
. .a 11 5 
.50 5 8 

1.05 17 2 
.30 6.0 
.60 10.0 
.60 8 8 

6 0 
6 0 
2.0 

14 0 

4 0 

2.5 

6 0 
8 0 

5.0 
9.0 

18.0 
8.0 

18 0 
3.4 

7 .0 

9.0 
10.0 
l .6 
3.0 
5.0 

16.3 
5.5 
4 0 
6.0 
6.8 
5 0 
1.0 

7 8 

NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 

. . . . . . 
N 

NW 

w 
NW 
w 
NW 

......... 
NW 
. . . . . 
NW 
N W 
NW 

NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 

S& W 
NW 
NW 
NW 
NW 

NW 

12 
9 
9 
5 

12 

15 

20 
15 
11 
10 
13 
5 
9 
9 

19 
9 
9 
9 

13 

9 
23 
4 

16 
10 
16 
10 

9 
10 
9 
9 

11 

11 

12 
16 
17 
19 

7 

4 

5 
8 

12 
6 
9 

11 
16 
16 
3 

12 
15 
17 
10 

l(i 
1 
6 

0 
11 

6 
12 
10 
10 
17 
12 
11 

4 
a 
2 
4 

9 

9 

5 

' " ' 7 
6 
8 
8 
? 

a· l ·a 
5 ' 5 .... 

12 
C 

12 
3 
4 
6 
7 
4 
2 
5 

3 
4 

18 

12 
7 
7 
6 
9 
8 
2 
7 
6 

4 

7 
6 
5 
5 
5 
4 
6 
6 
3 
2 
3 
'j 

5 

13 
4 
6 
◄ 
'j 

~ 
6 
i 
l? 
2 --1--

Average .................................. 8 3 18.6 -1.3 50 7 ... ... -33.3 ........ 8i .O 1.17 .... ... 11 .2 7.1 NW 11 
---'-----'-------'----'---''------=--__;.------'-
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Amana.. . . . . . . . . . . . . . . . . . . . . . . .............. . 
Am es t. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ...... . 
Audubon ..................................... . 
Belle Plaine; ............................. . 
Oa.rroll .................................... . 
Cedar Rapids............... . . . . . . . . . . . . . . . 
Oedar Falls....... . ... . ................... .. 
Olin ton . . . . . . . . . .. . . . . . . . . .. . . . . ............. . 
Davenport ................................ . 
Dela.ware .... . ................ . ............ . 
Denison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
De Soto......................... . ............ . 
Des Moines . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . 
Dubuque ................................... . 
Eldora........................ .. . .. . .. . .. . .. . . 
Galva. ....................................... . 
Grinnell ..................................... . 
Grinnell (near) . .......................... .. 
Grundy Oenter ............. .. ................. . 
Guthrie Oenter ............................ .. 
Harlan ...................................... . 
Independence ............................... . 
I owa Olty .............................. .. 
I owa. Falls ................................... . 
Mt. Vernon (2) ............................. . 
Logan ...................................... .. 
Maquoketa. a.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Marshall town/. .. . . . . . . .. . . .. .............. . 
Monticello.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Mt. Vernon• ............................... .. 
Newton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Odebolt ................................... . 
Ogden . . . . . . . . . . . . . . . . . . . ................... . 
Olin ...................................... . . . . . 
Parnell a ................................ .. 
Rockwell Oity . . .......................... .. 
Sioux Olty .................................... . 
Sac Olty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Tara.. ................. .................. . .... . 
Toledo. . ......................... ....... ... .. 
Vinton* ..................................... . 
Waterloo ....... ........................ , .... . . .. 
West Branch .............................. . 
Whitten*/ ............................... . 
Wllton Junotlon ............................. .. 

14.0 
18 2 
12 .8 
14 2 
94 

14 4 
11 9 
15.1 
16.4 
11 8 
10 0 
14.8 
15.6 
13.8 
10.4 
11.2 
13.9 
13 6 
10.6 
16.2 
ll 9 
11.1 
14 5 
10 0 
13.0 
11.8 
16 4 
16.6 
Ia 6 
12 9 
13.2 
12.2 
lo.O 
14.1 
16 2 
10.9 
1t 0 
11.8 
12.4 
13 1 
13 4 
12.0 
14 2 
9.7 

15.i 

23.4 
32.8 
22.6 
24.2 
21 0 
23.9 
21.0 
24 9 
25.3 
21.4 
19.4 
25 1 
25 6 
22.5 
2l 6 
21.5 
2~.4 
23 1 
20.9 
25.3 
22.8 
20.0 
24 5 
19.2 
22.1 
20.4 
26.5 
28.4 
24 1 

22.9 
22 5 
2ii. 7 
23.2 
27.5 
2l.3 
20.0 
18.6 
21.7 
2.2.1 

21.4 
23.9 

25.5 

4.5 
8.6 
a o 
4 a 

-2 l 
5.0 
2.8 
5 3 
7.4 
2.2 

.5 
4.6 
5.6 
5.0 

- .9 
1.0 
5.4 
4.1 
.4 

7.2 
1 0 
2.2 
4.5 
.8 

4 0 
3.1 
6 i:I 
4.7 
3.1 

3 5 
1.8 
2.2 
5.0 
5 0 
.5 

2.0 
5.0 
3.0 
4 1 .. 
2.7 
4. .4 

4.9 

OENTRA.L SEOTION. 

52 20 
56 19 
56 19 
~8 20 
54 19 
52 16 
52 20 
57 16 
58 16 
52 20 
53 20 
57 19, 20 
58 19 
51 2 l 
55 19 
56 19 
60 19 
50 19, 20 
53 19 
56 20, 2l 
57 19 
49 20 
56 20 
51 19 
64 20 
57 19 
53 2l 
51 19 
53 20 
54 20 
52 19 
58 19 
56 19 
51 17, 20 
55 20 
57 21 
61 19 
57 19 
58 19 
51 21 
53 20 
53 20 
52 l6, 17.20 
60 19, 20 
56 16 

-25 
- 27 
-28 
-28 
-31 
-25 
-27 
-28 
-23 
-28 
-31 
-25 
-24 
-26 
-80 
-30 
-25 
-26 
-29 
-26 
-29 
-29 
-26 
-28 
-26 
-27 
-2!! 
-28 
-25 
-30 
-28 
-29 
-28 
-26 
-25 
-31 
-31 
-29 
-31 
-26 
-26 
-27 
.23 
-29 
-24 

9 
9, 11 

11 
9 

9, 11 
9 
9 
9 
9 
9 

11 
11 
11 
9 
9 

9, 11 
9 
9 
9 

11 
11 
9 
9 
9 
9 

11 
9 

10 
9 
9 
9 

9, 11 
11 
9 
9 

9, 11 
11 

9, 11 
11 
9 
9 
9 
9 
9 
9 -- ---1-- __ , __ , __ 

A vera.ge ... . .. . .. .. .. . .. .. . . . .. . .. .. 12.8 23 0 ____ :::.,_ ___________ _ 
3.3 52.9 ....... -24.5 

-

77 
83 
84 
81 
85 
77 
79 
85 
76 
80 
81 
82 
82 
77 
85 
86 
75 
7tl 
82 
82 
86 
78 
81 
79 
80 
114 
79 
82 
78 a, 
80 
87 
84 
77 
80 
88 
92 
86 
89 
77 
79 
80 
75 
79 
80 

8l.6 

. 71 .36 

. 30 .30 

. 4o .ao 

. 76 .20 

.65 .40 

.50 .45 
1.50 . 60 
1.45 .92 
1 91 .82 
1.11 .56 

.40 . 15 

.4.4 .27 

.57 .45 

.67 .55 
1.00 .60 

.80 .70 

.77 .60 

.66 .50 

.30 .30 
50 .30 

.42 .20 

.87 .30 
1 82 1 26 

.93 .60 

.5S .36 

. 10 .ro 

.78 .25 

.26 .20 

.97 .60 
. . . . . . . . .. 

. 75 .6l 

.83 .65 

.38 .30 
l 47 .90 
.20 .20 
.30 . .22 
.52 .35 
.57 .50 
.40 .4.0 
.12 .10 

1 .00 .50 
1.18 .46 

.20 .10 

.80 .60 
1. 71 .85 ----
.73 

5 0 3.8 NW 
2 5 2.0 ... . 
4.0 .. .. . ....... . 

11 
3 

6 6 4.0 NW 7 
5 5 4.0 . . 20 
2.8 1.5 NW 13 

15.0 . . .. .. NW 15 
4 6 .... SW, NW ... 
5 3 .4 NW 6 

10.5 6 0 NW 12 
4.0 1.0 N\V 17 
4 2 2.0 N W 12 
5.8 2.0 NW 9 
6.1 1.0 NW 14 

10 0 • •• .. NW O 
. ... NW 11 

4.2 2 0 NW 11 
5.0 NW 9 
3 0 3.0 NW 10 
5.0 3.0 NW 15 
4.2 T NW 6 
8.8 . .. . . . NW 16 
6.0 4.0 NW 4 
8.0 . . NW 15 
5.7 3.0 NW 18 
7.0 6.0 N 22 t: .. ~:~ swNiw 
8.5 .. • . • . NW 

··,;:r .. .,s. Nw 
6.8 6 2 .... .. . 
3.8 8.0 NW 
5.5 2.0 NW 
2.0 ... . NW 
4.0 

6 8 
4.0 
T 
6.0 

10 0 
2 0 
8.0 
1.0 

::::· N\.V .. 
5.0 NW 

.4. NW 
.... NW 
4.0 NW 

.... NW 
1.0 NW 
8.0 NW 
2.0 W 

22 

8 
19 
16 
13 

18 
8 

11 
1 

14 
21 
12 
16 
9 

14 

11 
18 

15 
2 
7 
7 

6 
7 

ij 

6 
8 
6 

7 15 
9 7 
7 4 

10 6 
13 6 
8 6 

2S 2 
15 2 
12 5 
13 6 
10 8 
8 5 

14 8 
10 2 
19 5 
6 7 
4 6 
5 1 

. . . . . . . .... 
3 3 

16 4 
6 3 
0 12 

12 a 
2 8 

12 8 
12 5 
27 0 
0 14 
1 4 

14 2 
7 5 

16 3 
7 7 

3 
] 
2 
7 
3 
iJ 

' .... 
9 
4 
5 
4 • 6 
5 ., ., 
!3 
5 
1 
2 • 6 
4 
5 
5 ., ., 
5 
(I 

3 .... 
8 
3 
4 
5 
1 
a 
,i 
a 
1 
2 
3 
8 
l; 
2 
5 __ , ____ - - __ , -- -

5.7 3.1 NW 12 10 6 4 

• 



IOWA WEATHER AND CROP SERVICE. 

METEOROLOGICAL DATA FOR FEBRUARY, 1899-C0NTINUED 

SOUTHERN SEOTION. 

STATIONS. 

Alton ............................. . ......... . 
J\lbla. .........•.•.... · ... ·. · · · · · · · · · · · · ·• · · • · 
!\ti antic........ . . . ........ . . . . . . . . . . . .. .. . 
lledtord.... . ............................. . .... . 
Belknap . . . . . . . . . . . . . . . . . . . ...... • ... • •. • • 
Bon ·lpo.rte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
t3urllngton ......................... .......... . 
Jentervllle . .. . . . . .. . . .. . . . . . . . . . . .. . . . . . . . . . 
Jhartton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Jlal' ivda ................................. .. 
Jollege Springs ...................... .. ..... . 
Jouncll Bluffs ............. . ............ ... .. . 
Eldon a . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... . 
ll'airfleld ; ............. . ....... . ............. . 
:.l't. Madison•. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 
Jlenwood ................. . ........ . ........ . 
.:ireenfield...... . . .. . . .. . . . . . . . . . . . . . . . .. ... . 
I edrick a.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

lfopevU I e • • . . . . . . . . . • . . . . . . . . . . . . . . . . .. 
[ ndia.nola . ................................ . 
Keokuk.................. . . ........ . .... . 
Keosauqua....... . ....... . . . . . . . . . . . . . . .. . 
Lamoni. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
L1-nox ............. . ........................ . 
\1ooar ........................ . ......... . ... . 
~t. Ayr ............... ....... .... ........... . 
\lt. Pleasant..... . . . . . . .. . . . . . . . . . . . . . . .... .. 
Jmaha.. . . . . . . . . . • . . . . . . . . . . . • . . . . . . ...... . 
)sceoll\ .................................... . 
) v 1U ............... · · · · · · · · · · · · · · · · · · · · · • · · 
Js" aloosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . 
Jttumwa. . . . . . . . ..... . . .... ... ......... . 
Pacific Junction ft ........ ...... ........... . 
;>ell a . . . . . .. .. . .. . . .. . .. . . . . . . . . . . . . . . .. 
Red Oa.lc . . . . . . . . . . . . . . . . . . . ........ · . . ... · · · · 
Hdney ................... .. ..... . ........ , ..... . 
~lgourney .. . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . 
ituart .. , . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .. . . 
rhurman C ................................ . 
V Ultttca. . ................... . ................. . 
~V apallo a... . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . 
Washington ........ . ....... . . .. . ..... . ...... . 
Winterset ............ . ....... . .•............... 

I>, 
..... t:I 
..Q"' 
~GI 

§a :s 
14.1 
17 3 
13 2 
14.8 
15.9 
16 4 
16.4 
17 5 
15.0 
14.4 
13.4 
15.0 
14 2 
17.0 
19.7 
15.4 
13 0 
15.9 
14 2 
15.3 
19 6 
17.8 
15.0 
13.6 
16.8 
13.9 
24.2 
14.7 
12 9 
15 7 
14.9 
16 4 
13.2 
12.2 
16.1 
16 0 
14 3 
18.6 
15.8 
15.2 
16 9 
14.6 
15.0 

EXTREMlllB 

--------
24 7 
29.7 
24 4 
26 9 
23.2 
26 4 
26 4 
28.0 
25.4 
26.0 
23.8 
26.8 
23.6 
28.1; 

26 8 
24 6 
26.6 
Z4.1 
25 4 
28.1 
27 6 
25.5 
24.9 
26 2 
24.5 
38.3 
24 8 
2l.2 
26 9 
24.9 
26.5 
24.4 
21 4 
27.6 
25.2 
26.1 
2i.0 
27 .ti 
27.3 
27.3 
25 9 
24.1 

3 5 
4 9 
2.1 
28 
8.6 
6.5 
6.5 
7.0 
4.5 
2.8 
3.1 
3.3 
4.7 
6 6 

8.9 
1.4 
52 ,., 
5.2 

11.1 
7.9 
4.6 
2.3 
7.4 
3.3 

10 0 
4.6 
4.6 
4 5 
4.9 
62 
2.1 
3.L 
4 6 
6.7 
2.6 
3.1 
4.1 
3.1 
6 .5 
3.2 
5 8 

57 19, 20 
56 20 
61 19 
61 19 
58 21 
58 20 
58 20 
60 20 
58 20 
62 19 
62 19 
66 19 
58 20 
63 20 
58 20 
68 19 
57 19 
53 16,19,20 
57 111 
56 19 
60 20 
60 20 
56 19, 20 
58 19 
56 17, 20 
58 19 
76 20 
62 19 
58 19 
58 20 
54 16, 20 
57 16, 20 
62 19 
50 20 
64 19 
68 20 
55 16 
56 19 
62 19 
57 20 
64 17 
5T 16 
57 19 

,a -::, .sa 
::El 

-26 
-25 
- 26 
-2) 
-23 
-24 
-24 
-23 
-24 
-24 
-27 
-24 
-24 
-2i 
- 20 
-25 
-29 
-28 
-25 
-25 
-21 
-~.3 
-24 
-29 
- 21 
-26 
-22 
-26 
-32 
-25 
-25 
- 23 
-26 
-25 
-25 
-28 
-27 
-27 
-25 
-27 
-22 
-26 
-25 

I>, -~ 
t:I 
0 :s --------

11 
9 

11 
9 
9 
9 
9 
9 
9 

9,11,12 
12 
ll 
9 
9 
9 

9, 11 
11 
9 

9, 11 
11 
9 
9 

9, 12 
9, 11 
9, 12 
9, 11 

9 
11 
9 
9 
9 
9 

11, 12 
~ 

11 
11 
9 

11 
12 
11 
9 
9 

11 

83 
81 
87 
86 
81 
82 
82 
83 
82 
86 
89 
llO 
82 
87 
7S 
88 
86 
76 
82 
81 
81 
82 
80 
87 
77 
84 
97 
88 
90 
83 
79 
80 
88 
75 
89 
91 
82 
83 
87 
84 
86 
83 
82 

- .50 
.35 
65 

.57 
1.10 
1.12 
1. 74 

.40 

.61 

.75 

.44 

.89 

.78 
1.08 
1 80 

50 
.81> 
.55 
.69 
.51 

1.65 
1.33 

.71 

.38 

.45 

.81 

.73 
71 

.6i 

.75 

.44 

.52 

.40 
. 27 
.72 

1.02 
1.03 
-~ 

1.02 
.76 

1.24 
1.21 

.60 

.15 

.20 

.30 

.27 

.60 

.90 
111 

.20 

.33 

.56 

.Si 

.50 

.46 

.95 
1.08 

.45 

.38 

.ao 

.ai 

.21 
1.07 

.85 

.40 

.22 

.au 

.48 

.5Z 

.60 

.46 

.56 

.23 

.35 

.40 

.10 

.25 

.75 
57 

.25 

.66 

.65 

.57 
1.03 

.55 

T 
4.0 
2.5 
5 8 
5.8 
7.0 
1.8 

3.0 
5.0 
5 9 
8.5 

.2 
5.4 
2 .2 
2.0 
6:8 
3 6 

.5 
6.0 

7 1 
5.5 
4 0 
44 
1 8 
4.0 
2.8 
T 

6 5 
6.0 
4.0 
8.0 
7 1 
2.8 
5 5 
6.5 

3 0 

1.0 

4 0 
3.0 

T 
3 0 
4.0 

2.0 
20 

4.0 

5.6 
2 5 

2.0 
1.5 

5.0 

4 0 
2.0 
1.0 

NW 
NW 
NW 
NW 
NW 

NW 
N 

NW 
NW 
NW 
s 

NW 

NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 
r.,,.W 

.... ... .. . 
N\V 
N 
N 

NW 
N 

NW 
N 

NW 
NW 

"" "' GI ...... 
0 

'1-4 
0 

4 
12 
10 
6 

19 
. . 
7 
6 
7 

14 
20 
9 

10 
13 
5 
3 

10 

3 
9 

10 
. . 
19 
19 
14 
4 

11 
9 
5 

12 
11 
4 
. . 
10 
15 
10 
10 

12 

]3 

---
19 
11 
8 

18 
6 

15 
16 
15 
9 
1 

12 
6 
1 

10 
19 
10 

18 
6 

11 

5 
5 

10 
4 
3 
. . 
6 
7 
6 
5 
7 
7 

12 
14 
13 
6 
8 
.. 
7 

13 
7 

. . . . 
2 7 
2 7 
8 6 

18 6 
13 4 
13 6 
14 9 
5 11 
6 11 

13 · 11 

14 4 
0 13 

14 4 
17 1 

. . . . 
7 9 

3 
3 
a 
4 
5 
3 
a 
2 
6 
6 
4 
4 
5 
2 
5 
2 
6 
a 
4 
4 
7 
'1 
7 
5 
3 
5 
4 
6 
3 

11 
5 
5 
1 
4 
6 
7 
5 
3 
7 
3 
4 
3 
2 - - --•---------- --•--·- ----·- -

Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. 6 15 9 
Average for the state.. .. ............... 12.2 22.5 

4.9 68.9 ..•..... -24.8 
2.3 54.2 ........ -27.5 

........ 83.7 
83.1 

. 78 ....... . 
89 .... ... . 

4.5 
7 1 

2.9 
4.4 

NW 
NW 

10 
11 

11 
10 

7 
7 

6 
5 

•Means determined from 7 A , K., 2 P, M, and 9 P • .M. observations, a.nd maximum and minimum are taken from eye readings. tMeans determined 
'rom 7 A, v. and 7 P. K. observations. * Received too late to be comouted with means. a One day missing, b two days, etc. 
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1JA1LY AND MON'l'HLY PRECIPl'l'A'I' 

STATIONS. 
1 2 ' ' 5 ' 7 8 ' 10 11 12 13 

- - - - - - - - - - - -. . . . . . . . . . . . . . 
2 . . . 10 . . . . . . . . . . . . . . . . . . 03 . . . . . . . . . . . . . 
5 . . . . . . . . . . . T T 

A!tCl n .. . . . . . .. . . . . . . . . . . . . . . . . .. 
A lgona .. . . . . . . . . . . . . . . . . 1 
Alta(Hadden) .... .. .. .. .. . .... T 
Albia... ............. ..... . .. .0 

DA.TB. 

1, 15 16 17 

- - ·- -
. . . T 

.10 . . . 
. . . T . . 

. . . 

18 

-
T 
. 

. . 

1 

---- --- -
T 
.0 
. . 

I 
'f 
T 
·r 

. .05 .. 
. 10 ... 

.15 .30 
• 51.' .•. 

.02 .. . . .. .62 .. 
. . 10 .20 

-• -0 
~ ., 
" " Amana . . . . . . . . . . . . . . . • , . . . . . . . T 

Ames . .. . . . .. .. .. . . . . .. .. . . . . . . . . T 
Atlantic .. . ..................... . 

. 
. 

. . . 
. . . 

. . . 
. . . . T . . ' . . 

T . . . 
. ' . . . . . 

T . 
' 

" . . ... 
T 

.09 .. .26 36 ....... 
.SO T 

. . . . . . . . 10 . . . . .. 

•• . ' 
. 71 ., . . . . . 

Audubon ........... . .•........ 
. . . . . . . . . . . ' ' . . . . .25 .30 ....... . 

" ' . . . ' . . . . ' . . ' . . 
0 . T . ' . . . . . . . . Belknap ............. . ... , .... ... I 

B on a p a rte .... . ............... . 

. ' . ' ' . . . 

. . . . . . . 
. . . 

' . . . . 
. 
. . . . . IO . 

20 ..... 10 .. 
£0 . .. .02 .... 

'l' .%0 .. 

. 30 . . . . . . .. .. 

.10 .60 .. ·" 1.10 . . . . ' ' . . . 
5 .16 .1, . . ' . . . . . . . ' T 

. . T . ' . . . . . T 

Britt. ......... . .... ...... .. ..... . .1 
Burllngton.. . .. .. .. . . .. . . . . . . . T 
Bed tord ............. ....... .. 'I' 

. . . . 
. T .10 . ' . . 
. . . 
. T . . 

. . 
. . 

. T 

. . ' T .53 ... T 
.03 . . .05 

. oo .. 

.10 .ao 
.. 1.11 .JO 

.27 .22 

1 12 
1 " 1 74 

Carroll . . . . . . . . . . . . . . . . . . . . . . . . J 0 . . . . 
Cedar Falls. . . . . . . .. . ... . 

. . ' . . . T . . . ' . T 
T T 

. . T . . . .. . .05 .. 
40 .20 .. 

1' .02 .. 

,; 

·" .to .. 
Cedar Rapids , . .. .. . ........ . 
Centerville ................... . 
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THE IOWA WEATHER AND CROP SERVICE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 

of Directors of the State Agricultural Society, constituted as follows: 

OFFICERS. 
President-W. F. HARRIMAN, Hampton, Franklin Co. 
Vice-President-R. J. JOHNSTON, Humboldt, Hum

boldt Co. 

M. J. WRAGG, 
A. L. PLUMMER, 
DAN'L SHEEHAN,. 
J. C. FRASIER, 
J.P. MANATREY, . 

DIRECTORS. 
Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. Secretary-G. H. VAN HOUTEN, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. Bloomfield, Davis Co. 

- Fairfield, Jefferson Co. 
J. W. WADSWORTH, 

• - Algona, Kossuth Co. 

EXECUTIVE COMMITTEE. JOHN HOWATT, · 
W. W. MORROW, 
J-'. H. PICKARD, 
C. E. CAMERON, 

Welton, Clinton Co. 
Afton, Union Co. 

W. F. HARRIMAN. R. J. JOHNSTON. - Harlan, Shelby Co. 
GEO. H. VAN HOUTEN. Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

From the following, weekly and monthly 
reports of Meteorological data are received 
by the Iowa Weather and Crop Service. 
Adair . .... .... ...... ..... . ......... .. F. L. Morrison. 
Afton ... : ........... ... ......... Hon. N. W. Rowell. 
Alb1 <1. ...................................... R. Moore. 
Algona. ......... ........ ............ 0. D. Pettibone. 
Alta. ...... ............. ... ........... . D. E. Hadden. 
Alta. (Near) ........... ................ W. J. Mine.rd. 
Amano. . . . . . . . . . . . . . . . . . . . . . . . ..... Oonrad Schadt. 
Ames.... . . . . . . . . . . . . . . . . . . . . . . . .... Exp. Station. 
Ames (6 miles s. e.) ................... Ise.ao Young. 
Atla.ntio ................................ J. W. Love. 
Audubon ................. ............ F. P. Hooker. 
Bancroft................. ........ . .. E. G. Bailey. 
Batavia ....................... Agent O. 8. & Q. Ry. 
Baxter ......................... Agent 0. G. W. Ry. 
Bedford ......................... Prof. E. H. Griffin. 
Belknap ............................ A. W. Rankin. 
Belle Plaine ....... ................ s. P. Vandike. 
Blockton ....................... Agent 0. G. W. Ry. 
Bona.pa.rte ......................... Hon. B. R. Va.le . 
Britt... ................ . ........... G. P. Jl ardwick . 
Burltngton .................. Prof. Maurice Ricker. 
Bussey ................... .... Agent 0:

1 
B. & Q Ry. 

Oe.rroll................. .. . . . . . . . .... moses Simon. 
Oe.rson ....................... Agent O., B. & Q. &y . 
Oeda.r Fa.Us................. . ... Pro!. A. 0. Page. 
Oedar Rapids ........ Electric Light & Power Oo 
Oentervllle (Walsh P. 0 .) .......... J. W. Tanner. 
Oba.rt ton ....................... Bon. S. a. Mallory. 
Charles 01 ty ..................... Obas. 0. Schmidt. 
Cherokee . . .. . . .. . . . .. . .. .. . . . .. Hon. T.. W. HeH.l 
Obllltcothe.. . . . .. . .. .. . . . 4 gent · J 1. ~ r ~· y. 
Clarion . . . . . . . . . . . . . , . . . . . . . . . . . . . L 8. J• unlc. 
Ola.rinds. .. . .. . . . . . . • . . . . .. . · ., S. Van Sandt. 
Olear Lake ...... : ··:-, ............... G, A. Watts . 
C'Jllnton ............................ Luke Roberts. 
U11"1ege Springs ....................... A. M. Finley. 
lloon Rapids ......................... Downs & Oo . 
Oorninf .......... ........ ......... John W, Bixby. 
Oounci Bl utfs .......................... J. B. Rishel. 
Oresoo .. ... ...................... Gregory Marshall. 
Cumberland ................. Agent O, B. & Q. Ry. 
Danville .. ..... ............ Agent O. B. & Q. Ry. 
Davenport ..... .. .................. •J.M. Sherrier. 
Dela.ware ..... . . .. .. .................... Wm. Ba.IL 
Decorah.... . . . ................. F. H. Baker. 
Denison.. ... ....... ... .. .. .. ... James H. Holmes. 
Des Moines ............... •Geo. M. Obappel, M. D . 
De Bota.. . . . . . . ................ ...... R. D. Minard. 
Dlagonal. ....................... AgentO. G. W. Ry . 
Dows... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. E. Fuller. 
Dubuque ........................ .. .. *E. H. Bowie. 
Eagle Grove, ..... .......... .... .. Smallpa_ge Bros. 
Eldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Madden . 
Eldora ..................... Prof. 0. F. Woodward. 
Elkader. .. . ....................... Obas. Reinecke. 
Emerson . ........... .... ...... Agent 0. B. & Q. Ry. 
Estherville. . . . .. . . . .. . . . .. . .. .. .. .. M. L. Arch or. 
Fa.trfield ......................... Obe.rles J. Fu Ito, 
Fa vette .............................. R. Z. La.timer . 
Ft. Ma.dis on ..... , ........... Miss L. A. MoOready. 
Fonda. ...... .... ................. .. . Obas F. Linnan. 
Forest 01 ty. . . . . . . .. . . . . . . . .. .. . . . .. J . A. Peters. 
Galva. ........................... Mies Ida Ackert. 
Ge.rd en Grove ...... .................... J. R. White. 
Gilman ............................... Jas. L. Wylie. 
Gladbrook ...................... Agent O. G. W Ry. 
Glenwood .......................... J.P. Jackson. 
Grand Meadow (Postville P. O.) .. F. L. Wlll1arns. 
Greene ..... , ............................. J. L. Oole. 
Greenfield ............................. J. G. Oul ver. 
Grinnell .. .......................... Prof. S. J. B uok. 
Grinnell (N ee.r) ..................... . ... A. 0. Price. 
Gris,vold ..................... Agent O .. B. & Q. Ry . 
Grundy Oenter ...... .... ............ Geo. F . .Elllfs. 
Guthrie Oenter ... ... .. .......... Oscar Klingman. 

Hamburg ..................... Agent 0., B. & Q Ry . 
Ha.mp ton ............................ E. O. Grenelle. What Oheer ....................... Hon. J. 0. Beem. 
Harlan .. ............... ........ .... 0. A. Reynolds. 
Ha wk eye... . ... , ...... Miss Beatrice Kirkendall, 

Whitten ..................... Dr. Frank P. Butler. 
Wilton Junction ....................... J. M. Rider. 

Hedrick .............................. J. T. Brooks. 
Hopevtlle ....................... , .... M. T. Ashley. 

Winterset ........................ W.W. McKnight. 
West Bend. .. . . .. . . . . . . . .. .. . .. . Phil. Dorweiler. 
West U nton ........................... J. M. Lieber. l:lumboldt .............................. H. 8. Wells . 

Jndependenoe ....................... E. F. Wulfke. 
lndta.nola. ........................ Prof. J. L. Tilton, 

West Branch ...........•............ A. A. Madson. 
Woodburn ................... Agent 0. B. & Q. Ry. 

Iowa Oit_y ...................... Prof. A. A. Veblen. 
Iowa. Falls .......................... J .B. Parmelee. 
Keokuk ....................... • Fred. Z. Gosewlsob. 
Keosa.uq ua . . . . . . . . . . . ...... Prof. J. H. Landes 
Knoxville.. . . .. . . . . .. .. . . Oa.sey a.nd Rea. ver 
Lacona. ...................... Agent 0.4,.B. & Q. Ry. 
Lamoni ........................... T. J . .1rit~pa. trick. 
Lansing .......... , .... ..... .... .. ... G. H. Markley. 
La.rob wood .......................... W. B. :Martin. 
Larra.t>ee ............................. H. B. Strever. 
Lenox ... . ........ .................... J L. Burley. 
Le Me.rs ........................ ...... Dr. T. E. Oole. 
Lockridge ..................... Agent O. B. & Q. Ry. 
Logan ............................. Mrs. M. B. S'tern. 
Malvern ............... , .. ........... . R. F. Norton. 
Maquoketa........... . ... .. .. . Dr. A. B. Bowen. 
Ma.son 01ty ................... . Norman Dinsmore. 
Marshall town •................ . .. Frank H. Fenner. 
Melrose .................... Agent O. B. & Q. Ry. 
Monticello ................. .. ......... . 0. E. Helsey. 
Mooar . . . . . . . . . . . . . . . . . ......... .IJ'. G. Thomas. 
Mount Vernon.............. . . . , .. Prof. A. Collin. 
Mount Vernon ......... ... ... Rev. J. W. Hubba.rd. 
Mt. Ayr .................... ........... A. E. Bee.rd. 
Mt. Pleasant ................. Dr. Frank T. StPvens. 
Murray ...... . ........... . .... AftJ>N.,'v. 'l. & <J. R,: 
Neo1a. ... ... .. . .. .. .. . .. . ..... J, R . Garl..1.nel, Jr. 
New Hampton ...................... R.H. Gurley. 
Newton.. . . .. . . . . . . . . . . .. . . . . . .. . . . . . . . A. Lufkin. 
Nor• 'tlooro .......... , ... ..... Agent 0 ., B. & Q. Ry. 
·Northwood ................... .... A. L. Thompson. 
Odebolt .................................. El. Starner. 
Ogden ........................... , ........ E. Sayre 
Olln ........................... Hon. Na.than Potter. 
Oma.ha.. Neb ......................... •L. A. Welsh. 
Ona.we. ........... ..................... 0. G. Perkins. 
Osceola....... . ....................... A. W. Lewis. 
Ovid ................................... H. 0. Miller. 
Osage ............................... G.D. Pattinglll. 
Oskaloosa. ........... , ............... ..... Jos. Boyd. 
Ottumwa ............. .......... Dr. J. F. Herrick. 
Pacific Junction ....... ... . Agent O:,i,. B. & Q. Ry . 
P arnell..... .... .. .. . ............. H. u. Berryhill . 
Pella. ......... ......... ............. .... T. W. Oox. 
Pioneer ......................... .... A. W. Hawley. 
Plover .................................. J. 8. Smith. 
Portsmouth .................... J. W. Dahlheimer. 
Prlmgnar . . . . . . . . . . . . . . . . . . . .. ..... P. R. Bailey. 
Red Oa.k .............................. William Boll . 
Reinbeck ... .................. Dr. L. B. Hathaway. 
ktdgewa.y ........................... Arthur Betts. 
Rook Rapids .............. ......... W, O. Wyokoff . 
Rockwell Ottv ...................... 0. M. Ra.nda.Il. 
Ruthven ............ . .... ... ............... H. Oook 
Sao Oity . . . . . . . . . ............ ... ..... Dr. O. Brown. 
Scranton . . . . .. . . . . . . . . .. . . . . .. . . .. . .. E. A. Olive. 
Sheldon ............ ..... ... ...... .. J. B. FrJsbee. 
Sibley ............................ H. G. Doolittle. 
Sidney ..... ....... ............ G V. SweH.rlngen. 
Sigourney ................... Mrs. R. F. Ashbaugh . 
Sioux Olty,. ..... . ................ •U. G. Purssell . 
Spencer ................................ S, Gillespie. 
Spirit Lake .. . . . . . . . ......... W. O. Drummond. 
Storm Lake .............. . ...... Prof. M. L. Fuller. 
Stuart............ ............ . .. H . E. Boatright. 
Tara .............................. W. E. Humphry. 
Thurman ................................ O. R. Paul. 
Toledo.. . . . . . . . . . . . . . . . . . . . . . . ........ Obas. Ma.son. 
Vinton ............................... . T . F. MoOune 
Villlsoa. ................. .......... 0. E. Matteson. 
Wo.pello ..................... .... Geo, W. Schofield. 
Washington ......................... Wm. A . Oook. 
Washta. ................................ H. L. Felter. 
Waterloo .......................... .. M. L. Newton . 
Waverly .............................. H. S. Hoover. 
Webster Olty ......................... Louis Frank. 

•u. 8. Weather Bureau 

WEATHER-CROP OBSERVERS. 

&port,mg for t1UJ Wukli, BuUet'fn. 

Agency ............................. J. H. Van Zant. 
Albia . . . . . . . . . . . . . . . . . . . . . . . . . . , ...... Wm. Mercer. 
Alle-rton ............................. • .. James Piper. 
Alta............................ ..Jonas Cushman. 
Ames .................................... s. B. Mills. 
Attica ......................... G. W. Mendenhall. 
Battle Oreek ........................... . A. Preston. 
Blairstown ............................. T. H. WeU. 
Boone ......... , .... , ......... , ....•. , .. L. 0. Morra. 
Oent .... vfllo . - .. .. ........ JIAnrry 'tr.tftll)• 
'&..1LrkeOlly . . , ..................... W.B.Towner· 
Ob art ton . . . . .. .. . . .. . . .. . . . . .. .. . . . . . O. 0. Burr. 
Olarksvtlle.... . . . . . . . . .. . . .. . . . . . F. M. Russell 
Oorrectlonville ............. Hon. W. B. Oba.Gima.n. 
Corning ............................ Jerome mith. 
Oorwitb .............. , ........... .... ... Wm. Oxley. 
Clermont.......... . . . ............ Obas. Larrabee. 
Oouno11 Blu.ffs .. ......................... L. Prouty. 
Oreston .............................. ?ill. V. Ashby. 
Danville ..................... Sherman Matthews. 
Emerson ........................... lJ. B. Nims. 
.Ely ........................ Hon. A. J, Fuhrmeister. 
F e.r Un .. . . . . . .. . .................... Jesse J obnson. 
Fulton ..... ............. ..... ......... Oarl S. Frank. 
Fon ta.nelle ................... Hon. L. M. Ktlburn 
Ford . .......... , ..................... J. O. Richards. 
Ji'ort Dodge ......................... . R. W. Blaine. 
Geneva. ...................... Wm. H. Tbom£son. 
Hesper ........................... G. E. Dllllng am. 
Humeston ..................... Hon. S. H. Moore. 
LaMars ................. Hon· BenrySchrooten. 
Lockridge. . ........... , ......... J oho F .. Fa.rma.n. 
.Marsh all town. . .............. Hon. S. B. Pa.okard. 
Mason Olty ....................... Wm. Nettleton. 
Mapleton.............. .. ... . ............. A. Lamb. 
Mt. Pleasant ......................... W. S. WrighJ· 
MJlton ........................ Hon. E. O. Hollan . 
Mount Vernon ..................... Robert Smith. 
Nevada ......... , .................... Geo. O. White. 
Osage. . .. . . . . . . . . ...................... E. W. Stacy. 
Orange Olty ..................... H.J. VandeW~~. 
Owen ............................. Hon. J. W. Bir . 
Pa.ton .......... .. . . . . . . . . .. .......... A. B. Oond~. 
Pittsburg ........................... G. 0. Dufflel

11
. 

Rook Rapids.. . . . . ............... D. E. F. Merri . 
Rockwell Oity .... .......... ....... ... J. G. Palmer. 
Rossville ............................. T. B. Wiley• 
Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . L. Mt{so

1
~. 

Sa.gevil!e ......... ~· ............. Hon. F. N. no . 
Seymour ................................ L, B. Sager. 
Shenandoah ............... . ... Reuben Mullison. 
Spirit Lake ................................ L. Stowe. 
State Oenter .................. .... E. P. Tbomp,on. 
Stuart...... .. . . . .. ...... ......... ... W. WG s:r:1 

1
1Y · 

TO'anmltha ............................ : ::IiJii:.· Hum~e~: 
.. .. . . . . . . . . .. . . • . . . . . . . . • . . . S 1th 

Van orne ........ , ................. Spencer m . 
Winterset .... ........ ........... .. B. A.l-1W{fan. 
Wall Lake ......................... T. , Boo~. 
Wilton ....... .... ......... ....... · ·. ·. ~hos· o~ · 
Wiota. ................................. I. . oom 1/ 
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NOTE AND COMMENT. 

TH.E DAYS BETWEEN. 

These are the days that He between 
The brown of winter in the wane 

And springtime's coming glow of green. 
The silent trees e;re gray and bare, 

And not a bud is showing, yet 
We know the folded leaves a.re there. 

To-da.y the air 1s cold and fierce, 
And skies a.re gray; the bitter wtnds 

As keenly as a.n arrow pierce. 
To-morrow comes, the winds are mlld, 

And all the deep, blue skies are like 
The soft eyes of a little child I 

- Washington Star·. 

*** 
This country exported 51,000 horses in 1898. And so it 

appears that the "passing of the horse" is toward the front 
instead of the rear, despite the predictions of the pessimists. 

* * * 
The electric conductivity of water is found by two German 

physicists to increase greatly with pressure, showing a rise of 
40 per cent at 500 atmospheres. The effect seems to vary much 
with different solutions.-Ex 

*** 
Some one has found out how far a farmer has to walk to put 

in a.nd attend to forty acres of corn. To plow the ground with 
a sixteen-inch plow he walks 350 miles; to harrow it thoroughly 
before planting he walks fifty miles, and to cultivate it after
wards he will have to travel 320 miles, making a grand total of 
750 miles besides gathering.-Rockford Register. 

*** 
The maple sugar harvest in Vermont, and other eastern 

sugar districts, is reported to be a failure this year. But that 
will not affect the supply of pure Vermont maple sugar and 
syrup in the markets. Nothing but a fa.mine of corn cobs and 
glucose will cut short that staple product. 

*** 
A note from B. B. Strever brings sorrowful news of the 

death of H. H. Oarnahan, of Larrabee, Cherokee county, which 
sad event occurred Apr~l 11 1899. Mr. Oarnahan was one 
of the most faithful crop reporters of this service, and was 
serving his second term as postmaster of his town when he was 
called to his reward. He had reached the 66th year of his use
ful and honorable life. 

* * * 
Comparing the records .for fifty-one years (1841-1891), A. B. 

MacDowall finds that the temperature of both Greenwich S:nd 
, Chicago was above the average during sixteen winters, and 

below during fourteen. There were nine seasons in which 
Greenwich wa1 warmer and Chicago colder than the average; 
and twelve jn which Greenwich was colder and Chicago 
warmer.-Ex. 

... 

Some of the stories in circulation, relative to the marvels of 
liquid air, should be taken with a grain of salt. We are 
assured by the ''inventor" that liquid air can be used as 
a motive power in the manufacture of liquid air, and that from 
two gallons of the liquid eight gallons may be produced, and so 
on indefinitely; that, in fact, its power is illimitable, with 
the essential qualities of perpetual motion. This is an age 
of marvelous achievements, but we await absolute proof before 
we accept the stories that are put forth as to the miracles that 
may be wrought by this so-called new force. 

*** 
Mr. H. W. Vandike, formerly a voluntary observer at Belle 

Plaine, Iowa, and now a resident of Los Angeles, Cal., writes 
as follows relative to a paragraph that appeared in the last 
issue of the MONTHLY REVIEW: 

"In your February issue you quote a press dispatch from 
this city, stating that the chamber of commerce had appointed 
a committee to raise $8,000 to enable Professor Lowe to test 
his rain-making theory. This is an error. Professor Lowe 
did write a letter to Secretary Wiggins, setting forth his theory; 
but the chamber of commerce refused to appoint a committee 
or even consider the subject. The members of that body are 
among the most intelligent business men of the city, and tl'>f') 
have no use for such fake experiments . But the rain came ~ , 
copious showers, to the amount of two inches during the month 
of March." 

* * 4 

" Not ·many years ago," says a writer in the Ladies' Home 
Journai, "when an ox was slaughtered, 40 per cent of the 
animal was wasted; at the present time nothing is lost but its 
dying breath. As but one-third of the weight of the animal 
consists of products that can be eaten, the question of utilizing 
the waste is a serious one. The blood is used in refining sugar 
and in sizing paper, or is manufactured into door knobs and but
tons. The hide goes to the tanner; horns and hoofs al'e 
transformed into combs and buttons; thigh bones, worth $80 
per ton, are cut into handles for clothes brushes; fore leg bones 
sell for $30 per ton for collar buttons, parasol handles and 
jewelry; the water in which bones are boiled is reduced to glue; 
the dust from sawing the bones is food for cattle and poultry; 
the smallest bones are made into boneblack. Each foot yields 
a quarter of a pint of neat's foot oil; the tail finds itself "in the 
soup," while the brush of hair at the end of the tail is sold to 
the mattresi:, maker. The choicer parts of the fat makes the 
basi" of butterine; the intestines are used for sausage casings 
or bought by gold beaters. The undigested food in the stomach, 
which formerly cost the packers of Chicago $30,000 a year to 
remove and destroy, is now ma.de into paper. These are but a 
few of the products of abattoirs. Scraps unfit for any other 
use, find their way to the glue pot, or do missionary work for 
farmers as fertilizer.'' 

• 



4 MONTHLY REVIEW OF THE 

TILE DRAINING. 

BY ,J, R. SA.GE. 

[Subst11.nce ot a farmers' institute talk.] 

According to the state census for 1895, there had been con
structed in Iowa 10,610,000 rods of tile drains, of which a little 
over 1,000,000 rods were laid in the drouthy eeason of 1894. 
Allowing for a corresponding increase since that time, we have 
to-day about 15,000,000 rods of tiling; which would make an 
average of about 75 rods for each of our 204,000 farms, or less 
than half a rod per acre for all our farmed lands. These figures 
show that we have scarcely begun a systematic and thorough 
drainage of our naturally wet soils . 

The census figures show a very unequal distribution of tiling 
among the various counties of the state. Hamilton county 
was far in advance, with a total of 2,297,901 rods, or more than 
one-fifth of the amount in the state. The enterprising farmers 
of that county bad constructed prior to 1895, an average of 
1,082 rods for each farm of 155 acres. And now the county of 
Hamilton presents many striking object lessons as to the 
practical value of tile draining. About 25 or 30 years ago that 
county contained a very large percentage of swamp lands, or 
soil too wet to produce any farm crop; but to-day nearly all of 
the waste land has been reclaimed, and now Hamilton ranks 
among the most productive agricultural counties in the state. 
In fact, the reclaimed wet soils are now the best in the county, 
as a result of drainage and cultivation. 

Among the other counties that have taken the lead in tile 
draining we note Henry, Des Moines, Washington, Story, 
Cedar, Jones, Polk, Dallas and Scott, all of which show uni
formly good yields of the staple crops. The farmers therein 
have been imbued with the spirit of progress. 

In its original condition, as left by nature and the Indians 
and buffaloes, Iowa was composed of prairie uplands, dry 
ridges and divides, with innumerable depressions through which 
were streams :fl.owing through miry and well nigh impassable 
bottoms. On many of the divides and uplands were numerous 
shallow lakes, ponds and extended bogs. These bottoms, lake 
beds and miasmatic bogs, when drained and reclaimed, are 
found to contain the deepest and richest deposits of the elem en ts 
CJf crop production. By cultivating the ridges, straightening 
the crooked streams, and draining a portion of the wet bottoms 
we have materially extended the area of arable lands, and 
within the last few years our best crops have been produced 
on soils that twenty-or thirty years ago were excessively wet 
and wholly worthless for cultivation. 

In this line of improvement we have scarcely made a begin
ning. The need of tile drainage is quite general in this state, 
though of course there is a marked difference in the condition 
of soils in different localities. We have in Iowa something 
over 204,000 farms, and it is certain that fully 95 per cent of 
these farms contain fields that n red more or less drainage. In 
fact, I have never seen a farm in this state so absolutely perfect 
in respect to natural drainage that it might not be improved 
by tiling at least a portion of its soil. 

Any soil that is saturated with water during the crop sea
son any considerable time after the heaviest rains should be 
underdrained to draw off the excessive moisture. Wherever 
water stands upon the surface for even a full day after a heavy 
rain, there is need of drainage or su lJsoiling to facilitate its 
percolation into the soil. And any soil that shows a marked 
tendency to bake and crack in a dry period needs corrective 
treatment in form of tiling- or subsoiling. Low bottom lands, 
and soils in which stiff clay predominates, are generally bene. 
flted by tiling. Our farm crops do better in a soil containing 
from 30 to 60 per cent of the amount of water which it would 
contain if fully saturated. Where the amount of moisture in 
the soil is less than 30 per cent of saturation the crops suffer 
from lack of moisture. When the moisture contents of the 

soil exceed 60 per cent the crops suffer from laek of air as well 
as water; so an excess of water hurts the plants by preventing 
necessary aeration. The lack of air at the roots is indicated 
by the pale, sickly color of the leaves and blades of corn and 
other plants standing in wet soil. 

It requires no great depth of scientific lor~ to comprehend 
the pracical utility of tile draining. Its special purpose is to 
facilitate the rAmoval of excessive moisture lrom the surface. 
'£his is effected by drawing the surplus water downward 
through the soil, instead of causing it to :fl.vw over the soil in 
open ditches or streams. It has also been proven by experi
ence that tiling not only removes excessive moisture, but it 
also helps to maintain an equilibrium of moisture by facilitat• 
ing the circulation of air in the soil. And more than this, it 
tends to enrich the soil by the absorption of the elements of 
plant growth, which are carried therein by the raindrops and 
the atmosphere. So we have three points in favor of thorough 
tile drainage: First, it helps to dry and warm the soil in wet 
seasons; second, it adds to its moisture in extremely dry sea
sons; and third, it enriches the soil in all sE::asons. 

It is well known that moisture on the surface tends to make 
the soil cold, especially when there is an evaporating wind, 
But when the rains of summer are carried through the soil 
they carry the heat into the earth, where the roots of plants 
receive the benefit. In that way the soil is warmed to a greater 
depth by facilitating drainage through the soil, instead of over 
the surface of the soil. 

In extremely dry seasons the beneficial effects of tile drains 
are observed in every cultivated field where that system is in 
operation. The warm. moist air enters the drains and finds 
its way into the soil, where it parts with a portion of its mois• 
ture by the process of cooling. 

In all droutby seasons the well tiled fields produce the best 
crops, especially of corn, which requires an abundance of 
moisture at certain stages of its growth. 

The beneficial chemical effects of drainage are also attested. 
As before stated, the requisite amount of air cannot enter a 
water-soaked soil. And the free admission of air is necessary 
to oxidize the decomposing nitrogenous substances in manures 
and decaying plant and animal structures, converting them 
first into ammonia compoundq and then into nitrates that are 
so essential in plant growth. It has been found by experiments 
that a cold, water-soaked soil suffers a loss of large quantities 
of available nitrogen. This may be mostly saved by thorough 
tile drainage. 

It is a well verified fact that rainwater contains valuable 
elements of fertilization; and so we find another beneficial 
effect of draining the rain water through the soil instead of 
allowing it to run off over the surface. 

Sir J. B. Laws, a noted English scientist, found that land 
at Rotbamstead, England, received annually per acre an aver
age of about 24 pounds of pure common salt. And he also 
found that a year's rainfall brings down more valuable fertiliz
ing material: viz., about 4½ pounds of nitrogen in form of 
ammonia and nitric acid, and 18 pounds of sulphuric acid per 
acre. 

Varying quanties of carbonic acid, one of the moit power• 
ful solvents of plant food, are brought to the earth by rain in 
its passage through the atmosph~re. This substance serves as 
a solvent and pulverizer, liberating the lime and potash in the 
soil, preparing them for use of growing plants. By this agency 
barnyard manure and commercial fertilizers are made avail· 
able in the support of vegetable life. 

The practical value of tile drainage is no longer in the realm 
of theory; it has been fully demonstrated by years of expe· 
rience in all sections of our country. 

Col. Geo E. Waring, an eminent authority in scientific 
agriculture, gave the following excellent summary of the 
advantages of under-draining: 

r 
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row A WEATHER AND CROP SERVICE. 5 

'' 1. It greatly lessens the injuric1us effects of drought. 
"2. It admits an increased supply nf atmospheric.fertilizers. 
'' 3. It warms the lower portions or the soil. 
"4 It hastens the decomposition of~root and other organic 

1 matter. 
"5. It accelerates the disinteg-ra.tion of the minerals in the 

soil. 
'' 6 It causes a more even distribution of nutritious matters 

among these parts of soil traversed by roots. 
"7. It improves the mechanical texture of the soil. 
"8. It tends to prevent grasses from 'running out.' 
' 9. It enables us to deepen the surface soil " 
" 10. By removing excess of wal:.er it renders soils earlier 

in the spring. 
'' 11. It greatly lessens the throwing out of grain in winter. 
"12. It allows us to work sooner after rains. 
"13. It keeps off the bad effects of cold weather longer in 

the fall. 
" 14 It prevents the formation of acetic and other organic 

acids, which induce the growth of sorrel and similar weeds. 
' 15. It. hastens thedecay of ve6etable matter and the finer 

comminution of the earthly parts of the soil. 
" 16. It prevents, in a great measure, the evaporation of 

water and the consequent cooling of the soil. 
"17. It admits :fresh quantities of water from rains, etc,, 

which are always more or less imbued with the fertil izing 
gases of the atmosphere, to be deposited among the absorbent 
parts of soil, and given up to the demands of plants. 

"18 It prevents the formation of so hard a crust on the 
surface of the soil as is customary on heavy lands." 

I am fully convinced that there is no more profitable invest
ment for the average farmer than a liberal outlay of labor and 
\!ash in tiling bis lands that show any measure of excess of 
moisture during the crop season. It will pay better than bank 
stock, government bonds or money invested in mortgages. 
The farmer who possesses a little surplus cash had better 
expend it in• adding to the value of the acres he owns than in 
purchasing an adjoining quarter section. He had better 
expand his possessions downward rather than sideward; and 
tile drain in I?' is one of the best forms of expansion. 

In England, after~many years of experience in this line, it 
is regarded as an accepted fact that under-drainage will repay 
the original cost in three years; that is, it will return a profit 
of 33¾ per cent, every year of the original investment. I 
believe that will hold good in this country. 

SEVERE WINTERS AND LATE SPRINGS. 

The abnormal character of the past winter, in r espect to its 
early advent, extreme low temperature and long duration, has 
brought forth considerable comment and comparison of notes, 
records and m .. moranda. The '' oldest inhabitant" has been 
in evidence in the talk of the street and in the columns of the 
newspapers. \Ve clip the following from the Marshall Tlmes
Republican of April 6th: 

Iowa pioneers are recalling some of the severe winters in 
!owa, and their recollections of the early days make interest
ing ~eading, especially since it has been claimed that the win
ter Just passed has been one of the most rigorous and pro
lon~ed in the state's history. Uncle John Montgomery, of 
A~b1on, o~e of the rugged pioneers of this section, says the 
winter of 56-7 was extremely severe, Snow fell on the 6th of 
November to a depth of about t en inches so that we went 
everywhere on runners . Then again, on the 1st of December, 
~now commenced falling and did not cease for three days till 
1t was over ~hr e r~et deep on a level in the timber. We had 
ninety day5 without a ~aw. Stock devoured, everything in 
the way of feed, and hay a nd straw went up to fabulous prices. 
It continued very cold through March and April. I was staging 
then, and I remember that 0n April 20th the snow was still 
badly drifted on the prairies. But we need _not go back that 

far to find cold winters. In 1888 snow fell on the night of 
October 15th; the ground froze and all apples were frozen solid 
on the trees Frost did not go out until the last of the follow
ing April. That was the year (1889) that we had no spring; it 
simply changed from winter to summer. Thomas Miller, of 
Bangor township, had a public sale on the last de.y of April, 
and there was still considerable snow to be observed in shaded 
places, and yet we had fair crops that season. How prone we 
are to forget some things, even of comparatively recent occur
rence. Perhaps it is as well, however. 

The following is from the Waterloo Courier of recent date: 

Weather Observer M. L. Newton has a record of the weather 
since 1883, and he finds in it nothing that begins to equal the 
month of March just past. The n earest approach was in 1888, 
when the average normal temperature here was 25° above 
zero. This year it was 23.4° above. The average March nor
mal temperature for the seventeen years since 1882 was 31.5° 
or 8.1° above this March. Mr. Newton has no records further 
back than 1882, but he has the weather reports from Dubuque 
for twenty-seven years, or from 1872 to da.te H e says the 
temperature at Waterloo will average about 1° warmer than 
at Dubuque. Only one oldest inhabitant has been found who 
has the courage to remember any weather equaling the past 
month of March. That man is W H. Brott. H e says away 
back before the war he saw weather just like that which we 
are experiencing now. He says on the 26th day of April that 
year the ice was st.ill in the river and that young stock froze 
to death. 

And now comes the Le Mars Senti.nei with the following 
relative to belated springs in former days: 

Talking about late springs in this locality, Captain Bets
worth, who ought to be an authority, as he has lived here for 
more than thirty-three years, says that this is the latest spring 
he has ever seen with the exception of one, and that was in 
1867. In that winter snow fell on December 28, 1866, and it 
was winter until late in April. No wheat was sowed until 
away in the month of May. That same winter the snow was 
drifted forty feet high in some places on the Floyd bottoms. 
Captain Betsworth resided at that time where the Le Mars 
brick yards now stand, and his son, John, resided where the 
St. James church is now. The water that spring was all over 
the country from bluff to bluff and h is son had to swim a horse 
to get from one house to the other. The Indians, of whom 
there were plenty in those days, said it was the highest the 
water bad ever been in these parts . The capf;ain recalled 
another late spring in 1873, when the spring freshets brought 
floods, and later in the spring of 1881, after the winter of 1880 
and 1881, when there was a tremendous snowfall. 

In relation to the character of old time seasons, however, 
the meteorological records made by reliable obi;ervers greatly 
outweigh the recollections and traditions of the oldest inhabi
tants. At Muscatine continuous weather records have been 
kept since 1839, and these records show that the winters of 
1855- 6, 1856-7, 1874-5, 1882-3 and 1887- 8 were colder than the 
past winter. And in respect to frequency of storms and 
general inclemency of weather there have been several winters 
of greater severity than the season just passed And the 
records also show that in former years we have had some much 
belated springs that were followed by fairly productive sum
mers. In 1881 there were several snow blockades in the north· 
ern section of the state during March, and one heavy snow· 
storm and blockade as late as the 6th of April; and yet there 
was a fruitful season. The worst drawback that year was an 
excess of rainfall. 

DA.TE$ OF ICEBREAKS IN THE MISSOURI. 

[Sioux Olty Journal , March 24.tb.) 

The dates upon which the ice in the Missouri river broke up 
are not recorded officially at Sioux City further back than 1890. 
But Pierre Chouteau, the famous trader for whom Pierre, S. D., 
was named, kept a record of the yearly breakups at that point, 
and, although not accurate for Sioux City, it approximates the 
dates of the event here. HiEi figures, jotted down in a note 
book, yellowed with age before its memorandum was ever 
printed, are as follows: 

• 
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1846 ............... , , . , , , . . .. , . April 20 1868 ....... , ............ , ...... !'!larch 25 
184.7 ..... .. ... . ............... April IO 1869 .......................... Marc h 29 
18t8 ........•.• . ......... . ..... April D l BiO ........................... ._Aprllll 8Z 
184, Aprll 1 1871. ................. -... -.. - , - pr ........... ................. J\1 hit 
1860 .. ,. , .............. ......... A.prtl 8 1878........... .. . . . . . . . . . . . .. arc 
1851. .. _ ...................... Mnrcb 24 1873....... .. . . . .. . . . . . . . . March 11 
1852 .............•.•........ March 22 187-l . .............. ........... April 14 
1811-3 ...... ....... .. .. . , ...•.... tiiarcb 20 1875 ..... , ................. , ... l\larcb 25 
1854 . _ ............ , . . .. ....... . April 6 1876 ...................... .. March 30 
1855 .......... ........ ......... March 30 1877 .... ... ................... March 16 
1856 .................. , ... .... .. April 6 1878 .......................... :arct Wt 
1857 .......................... f.Iarch 26 1879....... .. .. .. .. .. . . . .. . . .. arc 
1858 •.........•... ,. ....... .... Aprll 12 1880 .. ........... ...... ....... . April 7 
1859 April 18 l88t. ......................... March 21 
1860 .::: :::::: :::::::::·::::.'.'.'Mu.rch24. 1883 .......................... April 4. 
1801. ........ .. .. ........... A.prll 6 1883 ......................... Ptlarch 24. 
1862 March 2T 188' . .................... ...... March 28 
1sos·:::::::·:::::::::: ::::: :·.March23 1885 ......................... April 3 
1804. ............ .. .............. Aprll 15 1886 . ................ ......... March 16 
1865 . .... ... . ... ..... ........... Aprll 13 1887 .......................... March 12 
1866 ........................ April 7 1888 ......................... April 1 
1867 .......................... April 4. 1880 .................... . ... .. March 18 

The record at Sioux City, beginning with 1890, follows: 

1890 ............... .. .. .... .... Ma.rchZO 1805 .......................... March20 
1891 ........................... Ma.rch 21 1806 ..................... Februo.rb 26 
1802 ........................... Marcb 5 1897 ....... .. , .............. blare 20 
1893 .. .......... ............ March 18 1898 ........................... March 7 
189~ ...................... March 4 

HISTORIO COLD WINTERS. 

In the yea.r 401 the Black sea was frozen over for twenty 
days, and men crossed from Asia l\!inor to the Crimea. 

In 764 the Black sea was frozen to a distance of fifty miles 
from shore. The Hellespont and Dardanelles were frozen a.nd 
the Sea of Marmora was passable for cavalry. 

In 1063 the Ri..-er Thames was frozen over for thirteen 
weeks. All the rivers of the continent were frozen, and even 
south of the Alps the Po and many other streams were blocked 
with ice. 

In 129( the Cattegat was covered with ice seven feet thick. 
Batteries of artillery were moved to and fro on the strait. 

In 1323 the Baltic sea was frozen over, and during three 
months travelers pasiied from the continent to Sweden on the 
ice. Heavy wagon trains were substituted for the traveling 
vessels. 

In 1433 the Thames and all other rivers of England and 
Scotland froze over; the Seine, Rhine and Danube were closed 
to navigation early in December. The Dardanelles and Helles
pont froze, as did many bays and inlets of the Meditera.nea.n. 
Ice formed in Algiers, and the Strait of Gibraltar was almost 
impassable from drift ice. 

In 1460 the Baltic again froze over so as to permit travel on 
the ice. In Germany deer sought the towns for refuge from 
wolves. Packs of wolves came into the cities and attacked the 
people on the streets. 

In 1544 the cold was so severe in Holland that wine was cut 
in blocks and sold by weight. 

In 1594 the rivers of North Europe were frozen before 
Christmas. The Cattegat froze , together with a large pa.rt of 
the Baltic. The Sea. of Venice froze so that during three 
weeks no boa.ts could be used. The Tiber froze at Rome and 
men crossed it on the ice, a thing never known before or since. 

In 1658 the bays and inlets of North Europe froze over early 
in December. Charles X of Sweden crossed the strait to Den
mark with his whole army, including the artillery, baggage 
and provision trains. 

In 1648 the Thames was covered with ice over a foot thick. 
Booths were erected for a. fair, which was held on the river. 
Coaches plied to and fro on the ice a.s on dry land. All the 
French ports were closed for three or four weeks, the harbors 
being frozen over. 

In 1691 the cold was so severe in eastern Europe that packs 
of star..-ing wolves entered Vienna. and attacked men and 
women in the streets. All the canals of Venice were frozen, 
and the principal mouth of the Nile \Vas blocked with floating 
ice for a week. 

In 1740 the Thames W'lS frozen for eleven weeks. Forest 
birds almost all perished, and trees were split by the frost. 
The harbor of Barcelona. froze over, and na'"igation was sus
pended in the Greek Archipelago on account ol. the da.nl{er 
from floating ice. 

The winter of 1812-13 was one of the hardest ever known in 
Europe. The Thames froze from the source to the sea.; the 
Seine, the Rhine, the Danube, the Po and the Gaudalquiver were 
all covered with ice. The Baltic froze for many miles from 
land, and the Ika.gerack and the Cattega.t were both frozen 
over. The A4riatic at Venice was frozen, so was tht" Sea. of 
Marmara, while the Hellespont and the Dardanelles were 
blocked with ice and the archipelago was impassable. The 
Tiber was lightly coated, and the Straits of Messina were cov
ered with ice. Snow fell all over North Africa and drift ice 
appeared in the Nile. Thi&. was the winter of Napoleon's 
retreat from Moscow, when 400,000 men perished, mostly of 
cold and hunger. The men froze to death in battalions, and 
no horses were left either for the artillery or cavalry. Qui<:k
silver froze this winter. 

In 1849 the cold in Sweden, Norway and Russia was so 
severe that great numbers of persons were frozen to death in 
all those countries. 

In 1863- 64 a severe cold wave swept over the whole of North 
America. The thermometer went to 60 below zero in the 
northwest. The Mississippi river was blocked with ice in a 
single night, and in twelve hours froze from St. Paul to 
Cairo.-Ex. 

~1ARCli WEATHER IN THE UNITED STATES. 

rExtracts from the Ollmate and Orop Bulletin of the Weather Bureau.l 

'l'he month averaged slightly milder than usual in the 
southern states and on the Atlantic coast south of New Eng
land, including the upper Ohio valley and the eastern portion 
of the lower lake region. The excess in temperature averaged 
less than 3° per day, -except over central and southern Texas 
and limited areas in the south Atlantic and east gulf states, 
where it amounted to from 3° to 4°. Over the southern Rocky 
Mountain region and in southern California nearly normal 
temperature prevailed. From the upper lnke region and cen• 
tra.l Mississippi valley westward to the north Pacific coast the 
month was colder than the average, br,ing decidedly cold from 
the upper Mississippi valley westrt11rd to Idaho, over which 
region the average daily temperature Ue.flcicncy ranged from 
9° to 21°, being greatest in northern Monta.na. 

The temperature extremes of the month a.re: 94° at Abilene, 
Tex., on the 25th, and -26° at Havre, l\Iont. 1 on the 21st, and 
Williston, N. Da.k., on the 23d. 

PRECIPIT A. TION. 

Except over the northern portions of Alabama and Georgia, 
eastern Tennessee, and a. limited area. on the east gulf coast 
the month was drier than usual in the southern states, and 
over portions of central and western Texas there was no appre
ciable rainfall. There was also less than the average precipi· 
tation in Washington and northern Oregon, over portions of 
the central Missouri and. upper Mississippi valleys, over the 
southern Plateau region and southern California The month 
,va.s characterized by unusually heavy precipitation in southern 
Oregon, northern and central California., and from the lower 
lake region, central Ohio valley, and eastern 'I'ennessee, ea.st· 
ward to the Atlantic coast. Amounts ranging from 2 to 10 
inches were reported from southern California, while over the 
eastern port'.ons of Kentucky, Tennc--ssee, southern Virginia, 
and along the coast from New Jersey to southern Maine1 the 
monthly rainfall generally ra.np--:d from 6 to 9 inches, eastern 
Tennessee receiving from 11 to 14 inches. 
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GENERAL REMARKS, 

Upon the whole, the season is backward at the close of 
?\larch, the month having been very unfavorable for farming 
operations. In the Dakotas, Ne bra.ska, Minnesota, Iowa, and 
\Visconsin the ground is frozen to an unusual depth, the frost 
extending to a depth of from 5 to 10 feet in North Dakota and 
l\linnesota. While the average temperature of March was 
s"lmewhat above the normal in the southern states, the season 
in that section is reported from two to three weeks late, except 
in Texas, where it is more nearly normal. 

The general condition of wheat is less favorable than at the 
close of February, and as at the close of that month, the late 
sown is less promising than that seeded early. On the Pacific 
coast the outlook is most promising in Oregon, and the crop 
has been greatly benefited by r ecent l'ains in California, but in 
V\'asbinglon it has been injured by severe weather and lack of 
snow protection. 

Preparation1., for cotton planting in Texas are well advanced 
and some has been planted in the southern pi;irt of the state; 
some has also been planted in portions of Georgia and South 
Carolina. 

Some corn bas been planted as far north as Tennessee and 
Oklahoma, and farther south a large part of the crop has been 
planted. 

Some spring oats have been sown as far north as the lower 
Missouri and Ohio valleys. 

STATE REPORTS. 

Towa.-Des Moines, 29th: Month unusually cold; consider
able snow yet remains in the northern section; interior rivers 
and lakes not yet clear of ice; soil frozen to an unusual depth 
in all sectioni::; under these conditions _field work has been prac
tically impossible, even where the ground is bare; reports 
indicate material injury to winter wheat and rye, and the less 
hardy fruit trees. 

Ncbraska.-Lincoln, 28th: l\fonth exceptionally cold; in 
most of the state ground has been frozen during entire month; 
no farm work has been done, neither have grass, fall-sown 
grain, nor fruit buds started; rye seems to have wintered well; 
winter wheat has been damaged by severe winter, but to what 
extent cannot be determined now. 

Kartstrs.-Topek~, 29th: In eastern half of state early-sown 
wheat is in fair condition and late sown appears much 
damaged, except on last year's cornfields, the old stalks having 
held the snow; in western half of state late-sown wheat is in 
tine condition, but early has been damaged somewhat; no farm 
work yet, except some oat seeding and plowing in south, and 
spring wheat seedi.ng in northwest. 

Missourt.-Columbia, 30th: Month cold and disagreeable, 
with frequent rains and snows, and much alternate free zing 
and thawing, very unfavorable for wheat and clover; in north· 
ern sections wheat greatly injured, and present outlook 
discouraging; in central and southern sections crops generally 
in better condition, and some looking very well, though con
siderable late sown will probably be plowed up; no farming 
done, except in some southern counties where part of oat crop 
has been sown; ground cold and wet. 

lllinois.-Chicago, 30th: March, cold, cloudy, wet; no farm
ing done, except extreme south, where few oats sown; few 
potatoes planted; little soil turned over; soil still frozen four 
feet deep in north counties; wheat, north half, in poor condi
tion, improves southward, and in southern district fair to 

, good; late sowv suffered most; rye less damaged; clover 
considerably injured b ut timothy good; peaches killed; apples 
and strawberr ies u nha.-,med; other fruits more or less damaged; 
roads very bad; no grair moving; stock wintered well. 

Indiana.-Indianapolis, 29th: Unseasonably cold weather 
with frequent rain and t,1row; farm work much delayed; . , 
1n more southerly counties ::,,Jme oats, grass and clover sown, 
but little or no plowing f Yr "orn yet done; ground in most 

unfavorable condition, being deeply frozen in localities in north 
portion; no field potatoes have been planted, and but very lit
tle gardening done; in Spencer and Switzerland counties a few 
tobacco beds have been sown; early-sown wheat continues 
in most promising condition, but much late-sown wheat 
has been winter killed; barley and rye in fair condition, and 
grass, young clover and timothy begin to look green. 

MARCH WEATHER RECORD. 

March was characterized by wintry conditions throughout, 
with an average temperature for the state of 23°, which is 
about 10° below the normal. The lowest temperature reported 
was 16° below zero, at Charles City and Oresco on the 7th, and 
the highest was 75°, at Mt. Pleasant on the 10th and 
11th The mean temperature by sections was as follows: 
Northern section, 19 6°; central section, 25°; southern section, 

24.3°. 
The average precipitation· for the state was 1 62 inches. 

Average by sections as follows: Northern section, 1 92 
inches; central section, 1.20 inches; southern section, 1.73 
inches. There were 7 clear days, 12 partly cloudy, and 12 

cloudy. 
The general weather conditions were wholly unfavorable 

for farming operations, and scarcely any field work was 
attempted during the month. At the central station it was the 
coldest March since the establishment of the service in Des 

Moines. 
SUMlfARY OF WEATHER CONDITIONS. 

Baromtter.-Mean pressure for the month, 30.04 inchei:.; high
est observed, 30.69, at Clarinda on the 6th; lowest observed, 
29.24, at Dubuque on the 11th; range for the state, 1.45 inches . . 

Temperature.-Monthly mea11, as deduced from 125 reports, 
was 23°; highest monthly mean 36.2°, at Mt. Pleasant; lowest 
monthly mean, 1.30°, at Estherville; the highest temperature 
reported was 75°, at Mt. Pleasant on the 10th and 11th; the 
lowest temperature reported was -16°, at Charles City and 
Cresco on the 7th; the average monthly maximum was 56.1°; 
the average monthly minimum was -6°; the greatest daily 
range was 47°, at Osceola; average daily range, 35.3°. 

Prec1pitation.-Average for the state, as determined from 
the reports of 134 observers, l.62 inches; the largest amount 
reported was 5 90 inches, at Ridgeway; the least amount was 
. 37 inches, at Monticello; the greatest daily amount reported 
was 2.03 inches, at Ridgeway on the 18th; average number of 
days on which .01 inch or more of precipitation was reported, 6. 

Wind.-Prevailing direction, northwest; highest velocity 
reported, 50 miles per hour from the northwest , on the 12th. 

Weather.- There were 7 clear days, 12 partly cloudy days, 
and 12 cloudy days. 

Soiar Haios.-Alta on the 23d and 30th; Cresco on the 30th; 
Ridgeway on the 4th, 26th, 27th and 30th. 

Sun Dogs.-Atlantic on the 6th and 30th; Cresco on the 11th; 
Denison on the 6th; Fayette on the 6th; Guthrie Center on the 
30th; Lamoni on the 6th; Lenox on the 6th, 12th and 31st. 

Auroras -Cresco on the 6th. 
Thunde·r.-Was heard quite generally in all sections of the 

state from the 10th to the 17th. 
ATMOSPHE RIO PRESSURE. 
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EXTREMES. 
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STATIONS, '"' . ~ re~ e,s'C ~re <I> 
...,, .c ~ (/l (I) a ~~a .. (I) g 0 d~ $ (I)~ 0 4i 

' eSre ~'"' ~'C '"' ~ 
(I) (I) .... (I) "' "' 0 Q)"' "' ~'"' til '"' .c A ~ i.. .O A 
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Davenport ................. .. . .... .. . . . ..... 29 .99 80.50 7 29.26 11 
Des Moines .................................. 30.05 ao.60 7 29.32 11 
01 arinda ............................ ..... ~ . 30.06 30.69 6 29 .46 10 
Oresco .... .. ................................. ....... 30.65 7 29.30 11 
Dubuque .................................. 30 .01 30.59 7 29 .2( 11 
Omaha, Neb ......... .. . .............. . .... 30.05 30.56 6 29.52 10 
Keokuk ........................ . ........ . ... 30.00 30.61 7 29.29 11 

Sioux City .............. . . . . . . . . . . . . . ..... 30.09 30.48 6 29.62 10 
--

Means ..... . ............................ 30.04 30.69 6 29 .24 11 
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WIND VELOOITY. 
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0 s~ • " ... 0 STATIONS, •• sg " ". 0 sea °Qa) • i • a •• • z al - ' " " -·-
Davenport ..................................... - ... , -. -7,556 37 SW 12 Des Moines ........................................... 7,281 35 NW 12 Dubuque ................. . ... . ....................... - 7,419 32 NW a, 
Keokuk .................................... . ... . ...... 7,597 48 \V 11 La Orosse, Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 5,370 ,o N\V 12 Omaha, Neb ....................•.... - ..... - . - , .... · · - 7,686 ,o NW 12 Sloux Olty ..................... .•........... . ...... . 10,892 60 NW 12 

OBSERVERS' NOTES. 

.Amana-CoNRAD SCHADT, March was extraordinary cold. 
On two days oaly, 10th and 11th, did the temperature not fall 
below the freezing point, and on those two days it came very 
close to it. The ground is still frozen as in midwinter and no 
farming whatever could be done. Winter rye seems to be in 
good condition yet. Winter wheat, which apparently suffered 
no damage during February, was injured by the cold weather 
which followed the mild days of 10th and 11th. 

Bonaparte-B. R. VALE. A damp, cold and disagreeable 
month. Bad for feeding and for all stock not well sheltered, 
Great fatality to young ca.Ives and pigs. 

Coon Rapids-DowNs & Co. No seeding or spring work of 
any kind done yet. 

Grlnnell-A. 0, PRICE, Continued cold and cold winds 
marks March, '99, as backward. Plenty of frost in ground. 
Field work, none of importal'lce. Fruit buds dam.aged badly 
and strawberries not covered, dead. 

HopevlUe-M. T. ASHLEY. A very cold month. Many think 
winter wheat killed. 

Ogden-E. SAYRE. Ground froze three to four feet deep. A 
little snow in lanes and on north sides of buildings. 

Ovi<L-A cold, disagreeable month, with mist, hail, snow and 
rain in succession and sometimes all together. A furious snow 
storm commenced about dark on the 29th, and continued until 
after 3 P. M. on the 30th, the strong northeast wind causing it 
to drift badly. Twelve yea.rs ago a similar storm commenced 
on the 29th that blockaded the railroads. More than three 
feet of frost in the ground at commencement of month and none 
thawed from the top at the close. 

Waverly-H. S. HOOVER March, 1899, was the coldest March 
in the twelve years of which I have preserved records. March, 
1890, was nearly as coldastbis month, being 1" warm.er, It has 
been winter1 not spring; freezing every day except the 10th and 
11th. On the 7th it was 13° below zero, which is the lowest 
March reading I have. 

Ogden-E. SAYRE, At close of March there were snowdrifts 
on north sides of fences and buildings; little ponde were frozen 
solid; the ground was frozen three to four feet; a great many 
potatoes have been frozen; some corn in fields not yet husked. 
The total snowfall from November 1st to April 1st has been 
24.3 inches. Prices of grain at Ogden April 1st: Wheat, 52 
cents; corn, 22 cents; oats, 22 cents. 

record. It was one of the coldest Marches. The warmest day 
was the 10th, which gave a mean of 51 5°, or .7° above nor
mal. The coldest day was the 6th; mean, 1.7°, .or 10.3° below 
normal. The number of storm days was 8, giving a precipi
tation of 1.90 inches. 1'otal depth of snowfall, 7 inches. The 
greatest precipitation during any 24 consecutive hours was .90 
of an inch of water, occurring on the 17th. Most of the storms, 
were mixtures of rain and snow. The number of cloudy days 
was 20, being in excess of any previous March, and were above 
normal. Only 4 clear days, being- 5 below normal. The per 
cent of cloudiness was 61, being 9 per cent above normal. The 
prevailing wind was west; the northwest being nearly the 
same. Maximum velocity was 26 miles an hour, occurring on 
the 12th; total movement, 5,340 miles, or 675 miles below nor• 
mal. 

' 
With so little sunshine and warmth and the ground unpro• 

tected with snow, the frost, which had penetrated to the depth 
of 4 to 6 feet, is scarcely less in depth at the close of the 
month than at its commencement. It will be many days yet 
before any plowing can be done and several weeks before stock 
can find grazing. 

The steamboat Reindeer was the first boat to pass through 
the drawbridge for this season on its trip south a.t 6:30 A. 11.

1 

on the 27th. The steamboat Artemus Gates passed up at 8:45 
the same morning. The packet Verne Swain came up from 
Davenport at 2 o'clock P. M., the 28th, as her initial trip for 
the season, but new formed ice prevented her from returning 
the next morning. 

BELA.TED REPORTS. 

Corning-FEBRUARY-Mean temperature, 15.5"; mean maxi· 
mum temperature, 26. 7°; mean minimum temperature, 4.3"; 
total precipitation, .40 inches; greatest in 24 hours, .40 on the 
26th; total snowfall, 4.5 inches; prevailing wind direction, 
northwest; number of clear days, 15; partly cloudy, 6; cloudy, 6; 
rainy, l. 

Garden Grove-FEBRUARY-Mean temperature, 15°; mean 
maximum temperature, 25.2"; mean minimum temperature, 
4. 7°; total precipitation, .27 inches; greatest in 24 hours,. 22 on 
the 25th; total snowfJ.11, 2.8 inches; number of clear days, 11; 
partly cloudy, 10; cloudy, 7; rainy, 2; prevailing direction of 
wind, north west. 

Rock Ropld8-FEBRUARY-Mean temperature 3.1°; mean 
maximum temperature, 12.8°; mean minimum temperature, 
6 6°; total precipitation, 35 inches; greatest in 24 hours, ,30 on 
the 25th; total snowfall, 3.5 inches; number of rainy days, 2. 

Fayette-FEBRUARY-Mean temperature, 9.2°; mean maxi• 
mum temperature, 19.3"; mean minimum temperature, ,9°; total 
precipitation, l 83 inches; total snowfall, 14 7 inches; greatest 
amount in 24 hour.;;, . 78 on the 25th and 26th; nu!llber of clear 
days, 10; partly cloudy, 14; cloudy, 4; rainy, 8; prevailing 
direction of wind, northwest. 

ERROR IN JANU.A..RY REVIEW, 

Colt-eye Springs-l\1aximum temperature should have been 
53" on the 21st, 

Clinton-DR. LUKE ROBERTS. March, 1899, was the first I 

have to record with so limited phenomena. There was no fog, 
solar or lunar halos, thunder and lightning, bail or aurora. 
Some one or more of this stands to the credit of former March 
months . The minimum temperature was 3" below zero, <>~cur
ring on the 6th, and the average minimum for the month was 
20.9°, Normal March minimum is .5° above zero, therefore, 
March, 1899, gave a minimum of 3-5" below normal. The max
imum temperature ,vas 6a0

, occurring on the 10th and 11th. 
The mean temperature was 28.7°, or 4.1" below normal. But 
for March in 1888 and 1890, each of which gave a mean tem
perature of .1° lower, March, 1899, would have beat the 

Observations in Des Moines on April 8, 1899, showed that 
the temperature of hydrant water was 39Q, which is 5° lower 
than on the corresponding date last yriar. · The water bad 
passed through the mains a distance , f two miles from the 
waterworks, and the temperature w.'l.s practically that of the 
ground at the depth of about six fe~ 
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IOWA WEATHER AND CROP SERVICE. 

CLIMATOLOGICAL DATA FOR IOWA, MARCH, 1899. 
NORTHERN SECTION. 
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"'-..... "' ..,.o, 
(I) a 

STAT •• COUNTIES. ~ .... 
0 0 ... "' - .d ai 

;::s 0 ..., 
~ ..., _..,d GO 

ca ..., "' "' Cl) en 

I> bl)o5 d ca cD .d Cl) Cl) 

Cl) d4> "' '2.d bO 
..., t1: .... 41 I>, Cl) Cl)..., .... ca 0 

fa:l H :s q Ill q H --- - --
Algona* .. •. ..•.......... Kossuth ............ . ... 1,500 7 18 0 -la 38 8,10,24 -11 
A 1 ta .. .............. · · · · , · Buena Vista ............ 1,519 8 19.0 -11 45 8 -9 
Alta (near) ... ............ Buena Vista ............ . . . . .. . . . . . . .... . . . . . .. . ... . ... 
Britt .. ........ ' ......... Hancock ................ 1,230 . ... 18.2 . .. 40 8, 10 -10 
Ba.ncrofto • I• • • • • • • • . . . . Kossuth .... ............ . .... 18.4 . ... 43 11 -11 
Ohe.rles Oity ....... ...... Floyd .......... .. ...... 1,012 8 20.5 -10 41 11 -16 
Olear Lake .............. Oerro Gordo ............ 984 28.8 ..... 58 9 -10 
Oresco . . . . . . . . . . . . . . . . . 
Decorah ....... t ..••...•.. 
Dows . .................... 
Eagle Grow t ........... 

lke.der .................. E 
E 
F 
F 
G 
G 
B 
R 
H 
L 
L 
L 
L 
?I 
N 
N 
0 
p 

stbervllle a. . . . . . . . . . . 
a.yette * . . . . . .. . .. . . . . 
orest Otty . .. . . .. . ... 
rand Meadow • ......... 
reene .. .............. ... ... 
am~ton ................. 
a.w e~e . . . . . . ......... 
umbo dt ............... . 
austng . ................. 
arch wood ............. 
arrabee .. ................ 
e Mars. . . . . . ........... 
lason Oity. .. ........ 
ew Hamston ............ 
orthwoo .. . . .. . . . . .... 
sage .....•............... 
lover .. ................... 

Primghar ........ . . ... .. . 
td~eway ................ R 

R 
B 
s 
s 
s 
w 
w 
w 
w 

uthven . ................. 
beldon ................... 
ibley b •• ♦ •••••••• ,. •••••• 

pencer ....... ..... ...... 
t,orm Lake ........ ...... 
ash ta ....... ••• ♦ ♦ •••• • • 

~verly ................. 
est Bend* .............. 
est Union ........ • • ♦ ♦ 

Average ............ 

Howard. ........... ... 
Winneshiek ........... 
W r1 g ht ................. 
Wright ................. 
Olayton ................. 
Emmet .. ............... 
Fayette ................. 
Winnebago ... . ........ 
Olayton ............... 
Butler ................ 
}?rank 1\n .............. 
Fayette. . ............. 
Humboldt .............. 
Allamakee ............ 
Lyon. . . . . ............ 
Oherokee ............ .. 
Plymouth .... . ......... 
Oerro Gordo ........... 
Chickasaw ............. 
Worth. . ........... . ... 
Mitchell ................. 
Poca hon ta.s ............. 
O'Brien. ..... ..... .. . . 
Winneshiek ........ 
Palo Alto ............... 
O'Brien. • • • • • • ♦ ••• 

Osceola .. : : : : .......... . 
Olay . . . . ......... 
Buena Vista .......... 
Cherokee. . . . . . . . . . . . . 
Bremer .......... 
Pa.lo Alto ......... :::::. 
Fayette ................. 

• • • • • • • • • • • ♦ • • • • • • • • ♦ •••• • 

1,812 27 
900 6 

..... . . . . 

. .... 
.. -1 18 

♦ ♦ ••• . ... 
1,000 9 
1,220 . .. . . 
..... 8 

948 
1,240 9 
. . .... 

1,082 ' .... 
..... ... 

. • . . 
. .... 8 
1,221 . .. 
1,130 5 
1,166 ... 
1,210 .... 
1,178 8 
.... . . ... 
. .... . 
..... . . . 
..... . . 
... .. 
1,509 6 . •• ♦ • 

•••• ♦ . . . 
. .... . . . 

942 ... . 
..... 6 
1,105 .... 
-- -.... . ... . 

16.9 -9 41 lt -16 
19.9 -12 43 11 -15 
20 4 . .... 52 11 -10 
21.0 . ... . . . . . ..... 
23 8 -7 45 13 -13 
13.0 . .. 38 29 -14 
21.8 -9 45 10 -15 
18.6 ♦ •• • 47 11 -11 
20.6 -10 36 2, 11 -10 
22 0 .. 42 11 -16 
20.9 -8 45 11 -8 
. ... . ..... . . .. . . . ... 
21.6 . ..... 53 10 -7 
23.7 . .... 45 9 -14 
. . . . . .... . ... .. . . . . . . . 
18 8 -12 48 8 -11 
20.8 . 49 8 -7 
18.7 -12 42 11 -15 
20 8 . ... 42 11 -13 
18.9 . ... 40 11 -10 
19.2 -9 44 11 -10 
20.6 . ..... 48 8 -8 
16.0 . ..... 40 5, 25 -10 
22.7 . ... 43 9 -9 
16.3 . ... 39 11 -12 
18.0 . .... 44 8 -11 
17.1 -13 46 8 - 18 
17.7 . ... 46 24 -12 
18.8 . ... 48 10, 11 -8 

. . . . . . . . . . .. . . . . .. 
23.6 . .... 47 11 -18 
18.1 -12 42 8 -9 
. . . . . .. . . .. . ....... . ... 

- --
19.6 -10 44.2 ....... -11. 2 

CENTRAL SECTION. 

Aman a ................... Iowa . ... . . ............ . . .. 9361 ~ 27.0 -4 61 10 -8 
Ames .................. . .. Story .................... 25 .0 -7 62 10 -7 
Audubon .................. Audubon ................ . . . • 6 24.6 -9 62 10 -3 
Belle Plaine ...... Benton ......... . ....... 840 9 28.7 -5 62 10 -7 
Carroll ............ : : : : : : : Uarroll ................. ..... 9 22 4 -9 67 10 -7 
Cedar Falls .............. Black Hawk ........... 8'4 8 22.6 -10 48 10 -9 
Oeda.r Rapids ............ Llnn ......... . . . .. . ..... 74, 17 26.8 -6 64 10 -5 
Olin ton.... . ............. Oltnton .. ...... . ......... 609 8 29.0 -8 63 10, 11 -3 
Ooon Rapids c ............ Oarroll ............. .... . ... 24.4 .... 62 10 -4 
Davenport ............... Scott ........ ........ : : : : 578 27 29.0 -6 64 10 -2 
Delaware ................. Delaware .............. 1,084 8 23 4 -8 50 11 -11 
Denison .................. Ora.wford ............... 1,192 6 22.3 -4 64 10 -5 
Des Moines .............. Polk ................. ... 867 21 27.9 -7 65 10 -1 
De Soto ........ . ........... Dallas ................ 886 . .. 27.4 . .. 66 10 0 
Dubuque ................. Dubuque ............... 614 26 25.8 -7 66 10 -4 
Eldora. . . . . . . . . . . . . ...... Hardin. . . . . .... .... .... 1,153 21.4 ..... 511 10 -10 
Ga.l va . .... ................ Ida ..................... • 6 21.6 - 12 57 10 -5 
Grinnell ........... Poweshiek ........... . . . 1,011 9 26.0 -7 60 10 -3 
Grinnell (near) .... : : : : : : : Poweshiek .............. ..... 26.0 . ... 61 10 -5 
Grundy Oenter .......... Grundy ................ 966 8 22.6 -9 58 10 -9 
Guthrie Oenter .......... Guthrie ................ ... . . . . . 24.0 . .... 55 9 -2 
Harlan ................ Shelby ................ . . . . . .... 25 4 . ... 65 10 -3 
lndependance ......... : : . Buchanan .............. 921 37 22.6 -7 47 11 -12 
Iowa Oity . .. . . . . . . . . . ... Johnson ................ 644 9 28.6 -6 65 10 -3 
Iowa Fa.Us ...... . ......... Har din ................ • • •• ♦ 6 22.4 -10 52 10 -8 
Le Ola.ire ..... . ........... Scott . . . . . . . . . . . . . . . . . . . . . .. . ..... . .... . . . . ........ . .... .. 
Logan .................... Harrtsoo ........... .. .. 928 34 20.7 - 13 5i 10 -3 
Maquoketa ............... Jackson ...... .......... . .... 6 31.8 -4 60 11 -3 
Mll;rshalltown ............ Marshall .............. 898 7 25.6 -6 62 10 -4 
Mont\cello.. . . . . . . . . . . ... Jones .................... 800 45 26.4 -5 57 10 -9 
Mt. Vernon• ........ . ..... Linn .. . ........ . . . .. . .... 858 . . . . 26.6 . . . . . 66 10 -~ 
Mt Vernon (Hubba.rd) .. Linn ........ . ... . .. . . . . . ..... . ... 27.2 . .... 61 10 -8 
Newton ................ . Jasper.. . . . . . . . . . . . . . . .. 958 12 26.8 -7 62 10 , -3 
Odebolt ................... Sac .... ............. ..... ..... . ... 23.6 . .... IH 10 _, 
Ofiden ..................... Boone . .................. 1,109 . . . 2i.4 ..... 68 10 ~s 
0 tn e.. . . . . . . ............ Jones . . ................ ..... . .. 26.5 . .... 59 10 I -7 
Onawa ........ . . . ......... Monona . .... ............ .... ... 25.8 . ..... 63 10 -6 
Parnell d. .•.............••• Iowa ......... . .......... . . . . .... 27.6 ' ... . 50 24 -7 
Rockwell Olty .•........ Oalhoun ................. 1,219 . . . . 21 8 . . 60 10 6 
Sioux Oity ................ Woodbury ............ . 1,122 10 22.0 -9 53 8 -6 
Sac Olty .................. Sac ..................... 900 20 20.8 -10 57 10 ·6 
Scranton a .. .............. Greene ................. . . . . . . .. 26 6 . ... 60 JO 2 
Tara ...................... Webster . . . . . . . . . . . .... 1,159 . . . 21.4 . .... . 52 28 -5 
Toledo .......... . ........ Tama ................... ... .. 5 26.0 -9 60 10 -10 
Vinton h * ................ Benton ............... .. . 800 9 25.9 -6 66 10 -7 
Waterloo ................ Black Hawk . .......... 862 20 23.4 -10 50 10 -9 
West Branch ............. Cedar ................... 708 . . . . 23.1 . ..... 63 10 -4 
Whitten • d. ............. Bardin ................. .. . . . ... 23.6 . ..... 58 10 -4 
Wilton Juncton .......... Muscatine .... . . . . . . . . . . . . . . ... 30.1 . ... 66 11 -5 

-· - - --
Average ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 0 -8 59.1 .. ... ... -5.5 

I>, a ~ 
.... I>, • I>, - I>, '0 - O· o5 • "' .... en - d o5 +>1>, ;::s 

"' 
I,, .... CH-

'C 
.... ~ d ~'C - Cl) "' o5 0 Cl)a - o5 .... 

~'O -o.£ "' (.) 0 ..., "' "' +-> d.,.... 
ti) • ::so <ll • ti) Cl) "' "' "' I>, "' Q) Cl) _.., d Cl) a, Cl) • Cl) • Cl) '0 Cl) • 

- bO 
I,, ..., ... .... a ~ <ll .0 <ll .0 :l .0 (/l 

Cl) o5 d - o5 Cl) o5 :., a~ a~ a~ o5 o5 d a~ ..., Cl) o5 ..., P..d Cl) 0 ..., ;::s 
a5 "' "" 0 Cl)..., i....d o- :l'O :.,,o :., 0 :l,O 
q 0 8 q 0 8 z z z z 
- - - - -

6 .. 2.47 84 1.15 16.0 6 6 16 9 
6 36 1.58 -.31 .60 17.3 11 7 14 10 

. .... . . . . 1.88 . . . . . . . . .60 18 0 9 . ... . ... . . . . 
6 37 2.06 . ....... .60 10.6 10 2 23 6 

6, 23 37 . .... . ....... .30 8.5 6 6 13 12 
7 a~ 1.116 -.02 1.00 5.0 7 4 20 7 

11 40 . . . ....... . ... 13 6 12 
7 87 2 34 1.01 1.20 10.0 11 7 13 11 
7 35 3.51 2.03 1.10 111 .5 11 ... . .. 
6 34 1.48 . ....... .40 . ..... 13 13 6 12 

. ....... . . . . . . . . . . ...... . . ... . . .... . .. . .. 
7 41 1.69 -.09 58 5.0 6 14 10 7 
6 85 2.20 . . . . .70 2L.0 6 . .. . ... 
7 38 2.22 .12 .81 10.8 11 6 17 8 
6 83 3.38 . ....... 1.10 14.0 12 11 5 15 
6 . . 1.80 -.25 .75 8.8 7 6 11 14 
7 ao 1.39 . ....... .68 4.0 8 3 20 8 
6 30 2 05 .04 1.05 4.2 6 2 20 9 

. . . . . . . . . ... 1.70 . . . . . . . .40 11.5 8 . .. . .. . . 
6, 23 36 .95 . ....... .48 8.7 6 11 10 10 

7 ~ 2.68 . . . .87 13.6 7 5 15 11 
. .. . . . . . 1.31 . ...... .25 11.5 9 8 12 11 

22 36 1 40 -.48 55 14.2 9 8 14 9 
6 34 1.24 .... . 43 12.0 5 15 6 10 
7 33 1 80 .61 .50 . . . . 5 . .. ... . .. . 
7 28 1.61 . . . ... 1.00 6.0 7 6 15 10 
6 28 2.83 . .... . . .79 14.0 7 20 8 8 
7 31 2.13 .68 .77 7 5 10 2 9 20 
6 45 1.35 . ....... .50 11 6 6 18 4 14 
6 37 2.75 . ...... 1 00 . .... 4 11 0 20 

6, 7 33 5.90 • • ♦ •• • 2.03 20.0 10 4 13 14 
6 32 1.65 • ♦ •••• .6 0 16 5 5 15 5 11 

23 33 .65 • •• ♦ ••• .25 5 6 12 10 5 16 
23 35 1.42 .25 .50 12.5 6 lC 9 12 
6 39 1.29 ♦ ••••• .57 9.7 8 5 l! 12 
6 30 1.02 • ••••• ♦ • .40 10 0 10 7 15 9 

. ...... . .. 1.55 . ........ .75 11.0 4 12 l& 6 
7 35 1.76 . ... . .. .95 4.8 9 2 18 11 
6 • •• ♦ • 1.53 - .17 .50 14.0 6 8 12 11 

. ....... . ..... .85 . ...... . .30 8.5 5 11 0 20 
-- -- - - - -
. ....... 33.5 1 92 .27 . ..... 11 2 8 8 ll 12 

7 80 .63 -1.35 .28 T 6 6 12 18 
6 86 .49 -.90 .40 2.5 4 1 9 21 
6 39 1.20 - 66 .60 12 0 3 0 19 12 
7 38 1.42 - .65 1.00 1.8 6 4 21 6 
6 40 1.89 -.59 1.25 17.0 5 14 6 11 
7 39 1.45 .03 1.20 2.5 3 8 11 12 
7 29 .53 -1.73 .28 .8 5 8 5 18 
7 80 1.89 -.66 .90 7.2 7 4 7 20 
6 36 .81 . ....... .45 3.8 a 11 13 7 
7 80 1.94 -.30 1.04 6.7 10 2 4 26 
7 85 1.16 - .65 .48 3.5 6 9 10 12 

6, 7 86 l 00 - "'4 .60 4.5 6 14 8 9 .. 
6 36 1.04 -.44 .70 2.8 8 1 21 9 

6, 7 35 .Si . ...... .48 3.4 5 8 16 8 
7 27 l.5J -.74 .57 6.1 9 7 11 13 
7 37 1 45 . . . . . . .50 4.5 6 0 28 3 
6 38 1.43 .16 1.18 . .... 2 16 11 4 

6,7 31 1 23 -.35 .90 .5 4 3 l l 17 
7 34 1.46 . . . . . . . .85 . .... 7 6 8 17 
7 35 1.31 -.02 .80 1.0 4 2 12 17 

6,7 40 .72 . ...... .60 6.2 3 6 20 5 
6 45 . 75 . ....... .64 3.9 8 4 17 10 
7 28 1.02 - 72 .65 3 8 5 9 14 8 
6 30 1.43 -.96 .51 1.5 5 9 14 8 
7 33 1 50 .24 .70 6.0 6 5 12 14 

. ....... . . . . . 1.63 . ... ... , .90 . .... 6 . .. . . . . .. 
6 33 30 -.57 1.10 13.0 2 12 10 9 
6 33 .65 -1.79 .42 3.0 4 12 8 11 

6, 7 38 1.56 .02 .83 20 6 8 14 9 
7 34 .37 -2.02 .37 T 1 12 15 4 
7 . . . . . . .50 . ...... ' .30 ...... 3 . ... 
7 30 .97 . .. .... .85 3 7 6 9 1 21 

6. 7 35 .74 -.61 .64 1 5 4 2 22 7 
7 37 .72 . ...... .28 6.0 5 9 14 8 
7 38 1.36 . ...... . .50 9.3 5 12 0 19 
7 29 .93 . ...... .46 3.2 6 9 16 6 
6 42 .91 . .. .... .29 9.8 9 9 14 8 
0 8S . . . . . . . . . . . .. . . . . . . . . . . . . .... . . . . . .. . ... 
6 117 1.62 . ....... .70 18.0 9 22 4 6 
6 36 .55 ........ .27 . .... 7 8 10 13 
6 31 1.61 .. . .... .50 14 1 9 7 9 15 

23 l8 1.16 . . . . . . . . .53 5.0 4 .... . .... 
5, 6 42 .60 ....... .40 6.0 3 0 31 0 

7 as 1.66 .33 .88 2.0 5 5 0 26 
7 ...... 2.13 .44 1.20 4.2 6 17 a 11 
7 35 2.23 .85 1.25 a.j 11 6 1, 11 
8 40 .S'f . . . . . . . . .'2 ....... 4 6 9 16 
6 ...... .81 .. ..... . .81 1.0 1 10 16 6 
7 81 1.54 ..... ... .73 5.0 6 a 6 2& 

-- -- - - - -
........ 34.7 1.20 -.58 . ... 5 a 5 7 12 12 
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MONTHLY REVIEW OF THE 

CLil\:I1\ TOLOOICAI.1 DATA FOR IOvV A, MA ROH, 1 '399-CONTINUED. 

SOUTill~HN SECTION . 
- -- ---- - - -

STATIONS, COUNTIES, 

Tll:.M}•RRA'l UllE, IN Ul!UHI::£11 Jl'AllJIJNJ1a1·r 
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PRll:OIPITATION, INOUER, i,., 
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'ti .. ~· ... 
... 1111 ~· 'ti - • &:I Cl) .. i,., ::I '0 ,, 
- - a.ce o &:I 
~ u ~ u ~i .. .. ..... .. _.,. 
C> ~ • 4'C G) • =0 
.o .o:, .c:::, .c:_ :a a ace 8~ a 1111 a>.2 
::I ::I 'ti ::I :J :::, '0 ..... 
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f 

---------- ----~----- -·- --- ---1---
l ... nloo .. . . . • . •. •. •. .. ••• . . . . . . • . 28 2 • •. •. tl.5 10 Afton .•.•••.•.....•..•.•. 

z 7. z z ~ --1--1--1-- --1---1--- ----<!I 

AlbhL.. .. .............. .. 
A tlantlc .•. .••...• . ..•... 
Hutu v la .................. . 
Hedtord d .. . ........... . 
Bolk nnp. . . . • . . . . . .... . 
Hon1Lpnrte . . ........... . 
nurllogton .............. . 
Oc•ntorvllle . .. ......... .. 
Ubu.rlton ................ .. 
Uhtl llcot,he ...... .. ...... . 
Clarinda .............. .. 
Corning.............. . . 
College Sprh11{S ........ . 
Uouncll Hlutrs ......... . 
I>anvllle .............. .. . 
Rtdon .....•..........•... 
Emerson.. . . . . . . , ...... . 
l'alrllold .............. .. 
Ft. l\1ndtson • ........... . 
Garden Urove ......... .. 
Glenwood ............... .. 
Greunflold ............... . 
Hedrick l, ............... .. 
llopuvlllo .............. . 
Indianola a ......... . .. .. 
Keokuk ................. . 
J{eo"auqua .............. . 
l(ooxvllle ................ . 
Lamoni c •............ ... .. 
Lenox .................. . 
Lockrldgo ............. . 
?ttelrose . ............. . .. . 
~1ootLr ..•...••.•..•...... . 
Mt. Ayr ............... .. 
Mt. PlOl\!jO.Dt ............ . 
Omul11\ (Neb) ........... .. 
Osceol11, ................. .. 
o,· 1t1 ••• •••• • ••••.••••••••• 
UisknloosrL ............... . 
Ottumwa...... . .. ..... . 
l'ncl flc .T unction 11 ..... . 
Pell1L . . . . . . . . . . . . . . .... . 
Red Oak ........ ....... .. 
Sigourney .............. . 
Stuart .............. . .. . 
Thurman ........... .. 
Vllltaco. .................. . 
\Vashlngton ........... .. 
\V a.pflllo ................ . 
\Vlnterset .............. .. 
\Voodburn ............. . 

Monroe.................. Ill~ ... 30,tl .. .. .. 115 JO 
Ons!t, .. .. .. .. .. • .. .. .. .. 8 !!tl 4 -7 611 10 
Jefferson.. .. . .. . . • .. . 640 .. 
Taylor . . . . • .• •• •. . . . .. . . . . 28 a . . . . I • ■ ♦ ■ ... ... 
O11.vls...... . .. .. .. . .. .. 867 ... 29 ti 
V 8 8 ao. ' u.n uren......... .. .. . .. 

. . . . • 6~ 

.. . • 61 
-8 66 

10 
10 
10 

Ucs Moines . . .. . .. . .. .. 5:!6 • 
I\ pp1Lnoose ........... 1,018 6 31.fl 

. . . . . ... 
Luc as . . . • . . . • . • . • . • • 1,030 .. . . :.!8 :? 
Wnpollo... .... .. . .. . .. M5 .. . .. 
Pag(' .. .. .. .. • .. . • .. • . 1,06!1 9 28.0 
A.dr~ms .................. 1,1!7 7 28,0 
Page... ................. .. . 8 2.'I a 
Potto.wattamio ... ... 9S9 .. 27.tl 
Des Moine!! . .. .... ... 7Hi, .... 
\Yapello .. . .. .. . . . .. .. . .. . . .. 31 2 

-9 113 
. .. . 61 

-ti 68 
-9 GU 
-9 67 

08 . . . . 
..... 66 

Mlll8 .• .•.•..........•. . •1 ~•· 
Jelfurson .............. 767 13 30.0 -I 65 
Lee.. . .. . .. .. . .. .. .. .. • 516 51 32.2 -6 6.'i 
l>t:'catur . . .. .. . .. . .. . .. . .. . .. . 28 I'> • • 117 
Milli;.. ................ 9,11 29 2i'. 7 -S 'iO 
Adnlr.. ................. .. . 8 26 3 -8 66 
Keokuk ..................... , .... 29 2 ...... 64 
Olarke................. .. . .. 8 27 O -7 113 
Warren. . .. .. .. .. .... . ; 27.8 -9 Ill 
Lee.. .. . .. .. . .. • .. .. • Oltl 28 3:? 'i -5 'iO 
Van Buren............. ... 7 31.2 -8 65 
Marton.............. .. 6 28 .ll -8 63 
Decatur................ .. .... 30.0 .. ... 65 
Tay tor·.. . . . . . . • . • . . . . . . . . . • . . . 27 . .a • • • • • 63 
.J efl·ersoo . . . . . . . . . . . . . . . . . . . . . .. . 
Mouroo.............. .. .. 653 .. 
Lee.. . . . . • . • • . . . . . . . . . . 32 0 
Ringgold .............. . 1,236 6 ~.2 
Henry ............ . .. .. ;25 .. . 36.2 
Douir1nss. ... .. • . . .. . . . .. .. 26.8 
Olarke...... .. . .. . . .. . . 1. 123 27 8 
\Vu:v ne . . .. . .. .. . .. . . . .. 6 '.?8 .8 
Mah1Lskn ............ " 8oO 16 28 6 
\Vo.pello ............... 11:JO 5 30.l 
Mtlla ..•..••.••.••.•••.. laiGO •• •• 2d.i 
Marlon.. . . .. • . .. .. . .. .. .. .. 2.'L 1 
l\!ontgomery.. .. . .. . 1,03:i .. 29 5 
h.eokulc............ .. . . . 26 .1 
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12 DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR MARCH, 1899-CONTINUED. 

DATE . 
STATIONS, 

1 2 a 4 6 6 7 8 0 10 11 12 1a 14 
• 

J6 16 17 18 10 20 21 22 .2a 24 2.5 .26 27 28 20 ilO 81 'ii 
- - - - - --

... 
0 

E-1 
{ 

Max Iowa. Falls. Min 

Keosauqua l Mu.x. 
} ~in. 
I M11.x I{eokuk .... 1 Min . 

l { 
Mt~X. Knoxvi le. M ln . 

j I\Lax Lamoni. ... 1 Min. 

L i 

j 
Ma.x. a.ns n g.... I\lln 

L be Max. arra. e . . Min . 

M J Ma.x. Le u.rs .... 1 Mtn . 
j .Max. Lenox ...... 1 Min 

Logan ...... j :r:. 
Max Maquoketa l\1tn 

M h 'lt' j Max. a.rs n.1Mln. 

Mason Oityj filf;: 
Max Monticello. Min. 

Mooar . ..... j rif;. 
Max 

Mt. Ayr. . Mln. 

Mt. Ple'sn't{ ~i~· 
I\1t.Vern.,a { :f;: 
N t J Max. 

ew on ... 1 Min 

NewB'pton{ :t; 
N h di 

Max. 
Ort WOO Min. 

rtlax. 
Odebolt.... I\Iln 

J l\lax. 
Ogden..... 1 Min . 

I 
Max Olin . .. .. .. Min. 
l\Ia.x. 

Omaha..... l\llo. 
J Max Onawa .... 1 Min. 

0 J Max. sage, ..... l Min. 

Osceola . . JJ :r:: 
I\lax. 

Oskaloosa. .. { Min . 

Ott Max. 
umwa ... Min . 

Ovid, ...... 1 tf;· 
Pacific Jct. { ~f;. 

J hlax. 
Parnell .... J Min . 

Max 
Pell a ....... j Min : 

Pl Max. 
over... 1 'fin. 

J o.lax Primghar .. 1 Min . 
J l\Iax. Red Oak ... l Min . 

Ridgeway ·1 Mr:· 
Rockwell o{ Rff: 
Ruthven ... j gffnx 

Max Sac Oity.... Min 
J Max Scranton .. 1 Min 

. 

. 
Sheldon . .. · j ~~ 

Max Sibley. . . . . Min . 

{ Max Sigourney ,. Min 

Sioux Olty .. j tfnX 
Max Spencer . . . Min 

32 
-I 
88 
16 
37 
10 
85 
11 
31 
12 
26 
-6 
28 
3 

20 
13 
33 
10 
38 
9 

37 
26 
42 
4 

23 
-10 
31 
-1 
86 
17 
33 
11 
48 
18 
3l 
4 

31 
6 

23 
-6 
26 
-2 
31 
1 

31 
5 

30 
2 

36 
15 
35 
10 
24 
-4 
34 
11 
36 
10 
45 
17 
35 
12 
. . 
33 
3 

30 
12 
20 
2 

23 
a 

39 
15 
25 
0 

30 
6 

21 
l 

31 
4 

'. 

80 
9 

26 
0 

36 
4 

80 
13 
27 
-2 
24 

35 
17 
49 
32 
66 
88 
64 
21 
48 
30 
37 
16 
40 
18 
37 
14 
41 
26 
35 
12 
40 
31 
as 
ll! 
29 
20 
37 
16 
52 
20 
45 
28 
67 
33 
41 
20 
39 
12 
34 
21 
87 
20 
40 
11 
34 
15 
40 
13 
42 
22 
36 
18 
31 
20 
47 
?3 
,J6 
26 
46 
29 
53 
29 
. . 
. . 
43 
21 
87 
9 

37 
24 
25 
6 

50 
24 
3i 
20 
36 
8 

29 
12 
36 
14 
. . 
. . 
36 
14 
33 
0 

43 
20 
36 
21 
36 
2 

35 I Max 
StormLake 1 Min 4 18 

34 , 42 Stuart ..... { ~f; 
J M11.x Tara ........ 1 't.Un 

Max Toledo . .. . Min 
Max Thurma n .. Min 
Max Villisca..... Min 

J Max Wapello ... 1 Mtn 
, J h-1a.x 

. 

10 15 
30 40 
10 0 
32 42 
12 10 
06 45 
14 21 
40 53 
10 23 
ii4 42 
12 ill 
3t 40 

80 20 
19 14 
:J5 85 
33 26 
38 36 
35 29 
31J 3,1 
29 19 
37 a5 
20 20 
42 35 
26 17 
26 27 
7 2 

Bll 85 
0 1 

35 34 
26 16 
32 32 
16 12 
so 37 
28 23 
37 ll5 
22 17 
20 29 
15 7 
39 31 
80 22 
38 36 
33 21 
36 37 
28 17 
48 45 
32 25 
45 35 
31 22 
34 34 
26 17 
30 3L 
25 15 
20 28 
12 6 
33 31 
12 12 
3-! 34 
21 15 
38 32 
so 23 
34 34 
20 15 
36 38 
16 8 
31 26 
18 19 
32 35 
29 18 
3i as 
30 l.0 
38 40 
31 2i 
33 38 
30 20 
. . . . 
85 34 
30 20. 
32 ao 
28 15 
28 30 
9 -2 

31 18 
1 1 

36 45 
25 18 
4-0 31 
24 14 
20 30 
13 8 
29 30 
5 0 

25 25 
11 7 
. . . . 

. 
32 28 
11 -1 
33 31 
5 -1 

35 34 
28 18 
29 34 
18 8 
24 28 

,t -1 
31 25 
9 2 

3513-i 
12 11 
27 32 
15 IO 
35 33 
28 16 
35 85 
.27 18 

20 5 
3 -7 .,. ~o 16 

16 4 
33 14 
20 6 
28 12 
12 0 
30 10 
12 1 
30 11 
8 -5 

JS 0 
3 -10 

25 0 
4 -7 

31 16 
13 -2 
12 10 
4 -j 

38 29 
16 -a 
28 8 
6 .4 

22 6 
0 -10 

29 l ll 
13 -5 
84 7 
20 0 
20 10 
11 0 
40 38 
8 2 

26 10 
7 -4 

24 11 
6 -8 

21 5 
6 -10 

18 6 
3 -10 

27 9 
7 -3 

30 10 
10 -4 
27 5 
13 -3 
26 0 
9 -2 

31 13 
7 -6 

19 6 
2 -9 

34 11 
15 , 

• 
22 8 
8 0 

35 22 
22 1 
27 11 
10 0 
. . . . 
. . 
30 2.5 
-3 -7 
ltl 6 
12 2 
15 10 
5 -8 

40 16 a -10 
23 15 
9 1 

80 11 
7 -9 

15 3 
7 -6 

22 12 
10 -12 
15 3 
4 -6 

. . .. 
22 5 
2 -JO 

25 7 
2 -u 

29 14 
12 -2 
13 0 
3 -6 

22 3 
0 -12 

21 5 
4 -8 

20 10 
5 -5 

15 17 

-- -- -- -- _,_ 
20 
8 

24. 
0 

22 
0 

28 
0 

22 
0 

18 
-14 
25 
. IJ 
25 
1 

22 
-2 
24 
l 

43 
as 
28 
-4 
17 

-15 
16 
-0 
20 
-1 
23 
-1 
40 
-1 
10 
-8 
20 
-3 
14 

-13 
18 
-6 
24 
-4 
24 
5 

17 
-7 
23 
5 

28 
2 

16 
-10 
10 
- J 
25 
-2 
30 
6 

22 
-~ .. 
.. 
43 
10 
18 
-6 
28 
-7 
10 

3 
25 
4 

17 
9 

21 
-,t 
20 
-8 
23 
-3 .. .. 
23 
-5 
22 
-6 
22 
-7 
26 
6 

22 
-9 
21 
-6 

- .. -- -- --- -- - - -- -- -- -- -- - -- -41 37 52 48 32 ---------86 32 a~ a6 34 28 
10 25 32 31 17 17 .28 J3 10 26 13 

26 25 28 24 
10 5 10 10 

2.3 44 
2 14 

84 
27 

27 26 24 28 29 30 2011 
17 12 18 15 15 20 H.Z 
80 33 84 39 82 29 38.9 
30 23 19 22 21 12 23.5 
39 31 31 42 34 29 40.0 

46 
15 
41 
10 
40 
13 
50 
13 
36 
8 

48 
14 
40 
16 
40 
12 
32 
9 

4'i 
86 
3.5 
14. 
36 
7 

37 
0 

37 
15 
60 
12 
60 
23 
35 
0 

48 
11 
32 
10 
36 
10 
48 
15 
50 
12 
38 
10 
57 
10 
58 
l6 
34 
0 

58 
6 

50 
14 
49 
13 
61 
13 
55 
16 
. . 
47 
5 

48 
3 

12 
5 

56 
15 
a6 
6 

49 
13 
37 
22 
43 
15 
5$ 
43 
44 
13 
46 
14 
48 
10 
53 
17 
41 
12 
42 

59 
t6 
58 
32 
54 
32 
63 
35 
45 
13 
37 
26 
45 
27 
65 
31 
52 
19 
58 
40 
47 
28 
35 
21 
43 
21 
112 
82 
56 
34 
l>S 
25 
63 
28 
49 
lH 
38 
28 
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' IOWA WEATHER AND CROP SERVICE. 

DAILY AND MONTHLY PRECIPITATION FOR MI\RCH, 1899. 

DATlll . 

1 2 3 4 5 ~ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 80 

-------1- - ·- - - - - - - - - - - - - - -
. Afton .. ............... . 

Algona.... .. . . . . . .20 
Altt (Hadden) . . . . .06 
Alte.(nea.r) .. .. .. . .Ob . 

. .. 
T 
... 
... 

A.lbla. .............. T . . . . 
Ama.na. . . . . . . . . . . . . . .. 
Ames . . . . . . . . . . . . . . . . .. 
A tlo.ntlc ... .. . . . . .. .. ... 

-
' . 
. .. 

. . . . 
. -
. .. 

. . . . 
... 
... 

- -
~ • ♦ • . . 
... . . . . . 
. . .OJ 
. . . .. . 
.. ... 

. ... T 

. ... 

.... T 

- - - - - - · 
• ♦ •• . ... . . . . • • • ♦ . .. . .69 
.. . . .. . ... . ... .30 
.. . .. . . . . . . ... .03 .60 
... . . . ... . . ... .10 .60 

. ... .. , . . ... ... . . .72 
T . ... . . . . . ... . .. .28 
. . . ... . .. ... . ... .04 
. .. . ... . ... . . . . .91 

- - - -. . . . . .. .16 . ... .. ' .20 .. . .. . . . ... 
1.15 . . . . .50 . ... . .. . .30 .. . ... T T . . . . . .. . 
. . . ... .58 . . .21 . .. . . . . 01 .03 . . . . . . 
. . . .. .60 . . . . . ... .25 . .. . .05 .10 . . . . 
.05 .05 40 . . .. . ... .. . .05 .. 
T . . .05 .05 . . ' .11 .13 .. ' . .OJ . . . . . . 
.40 . ... . 03 . . . .. . .02 . . . . . T . . . . . ... ... 
. . ... .15 . .. ... .03 . .. ... . . . . .. . . ... 

Audubon ....... . .. . T T .. .. . ... .60 . . . . ... .10 . . T . ... . . . . .. . .. . ... .. . . 
Ba.noroft... .. . . .. . . . 

. .. . . ... ... . .. . . ... . ... .. T . . . .27 .10 ... .25 .10 . ... 
Batavia. .... ... . . . . . . .. .. . . . . ... . ... . . . .. . 84 .02 . . . . . .. . .. ... 
Belknap. . ..... . 
Belle P1alne...... .. 
Bedford.......... . .48 
Bonaparte... . .. .. .36 
Britt... . . . . . . .. . .. .20 
Burlington.. . . . . . T 
Oarroll .. ......... . 

. . . . 

. . . . 
... 
.. 

.... 
. 10 
. 20 
. . 

.30 .... 

.. . . . 

. . . .. 

. 30 .. . 
.. 

.45 ... 
.... . . 

... .. . . . . .. . . 

.. T ... ... . . . . 

.. . . . .... . ' 

. . . . ' .. . . . . . .. 

.01 T . . .. . . . . . 

.. T .. . ... .. 

. . T . ... . . . . . . . . 

. ... .10 .30 . ... .40 .. . . 
. .. 1.00 .05 . .. . .03 .25 .. 
... l.22 . .. .. . .40 . . . . . . . 

. .. . .25 . . .. .. ... . . 
.20 .60 .31 .. . .15 .20 . . . . 
. . . .45 .21 . ... T .. . .. 
. . . . 1.25 .. . .31 . . . . .. 

Oeda.r F a.lls .. . .. . . . .. . 
Oedar Rapids . . . . .. 
Oen tervlll e . . . . . . . .. 

.. .... . .. . . T .. 1.20 . ... .. . . .. . . . .. . . 

... .. . .. . T T . . . . . . T . . .28 T . . . 

.. . ... .. T . .. . . ... .. .. . .20 .. . . .. 
Oha.rlton ......... . .. .. . . . . .. . T . .. . . .... . . ' .. .67 .10 .. 
Ohllllcothe....... . T 
Oharles Olty ......... 
Ola.rind a...... .. .. .. .11 

... . . . . . .. T . . . . ' .. . . ... . . . 1.00 T . . . . 

Ollnton ............ . .. . 

.. . . . . .. . T ... . .. . . . . .. .05 1.00 T . . 

.. . . .... T ... . .. . . . . .... . .. 1.10 . . ' 

... . OJ . ... T T . .. . . . . ... .. .30 . ... .. . 
. ... .... .. ... . ... . . . . ... .. . . . . . . . ' . . . . .. Olear Lake........ . . 

Oollege Springs... .40 
Oorniog . . . . . . . . . .. 
Ooon Rapids . . . . . . . 
Oouncll Bluffs ... .. .. 
Oresco. . .. . . .. . .. .08 

. . . . .... .01 . . . . .. . . . . . . . . . . 1.21 .... . .. 

Danville. . .......... . 
Davenport... ... ... T 
Decorah. . . . . . . . . .03 

... 
.... 
.. 
. Oi 
. 14 
.. 
.04 

.. . . .. . 
. . . . . ... 
. . . .. 
. . ... 
.36 ... 
T . .. 

. . . . .... 

T . . . . . . . . . . . . 
... . . . . ... . . . . 
.05 ... . .. . .. . 
T ... ♦ • •• • •• ! 

T T . ... . . . . 
T T . . ' . . . . 
... . . ... . .. 

Dela.ware ........... .. ... .. . .. . . . . . .. .. . . . ' 
Denison .............. . ... . . . . . ' T ... 

.... ... . ... T T .. Des Moines.. . . . . . T 
De Soto............ T 
Dows . . . . . . . . . . . . . .10 
Dubuque .. . . . . . . . T 
Eldon.............. .03 
Eldora...... .. .. .. .10 

T ... ... T T . ... 
T . . . .... T T 

.... ... . .. T T 
.03 .03 ... T T 
T . . . . .... T T 

Elkader...... .. . . . . . .. . 
Emerson ............ . 
Estherville ...... . 
Fairfield . ....... . 
Forest Oity ....... . 
Ft. Madison....... .41 
Galva...... . . . . . T 

.. . 

.. 

... 

.10 
T 
... .. 

. . . 

... 
. . . . 
. . . . 
.. 
.50 . .. 

Gl enw :iod ......... . . ... ... 
Grand Meadow.. . . . . 
Greene.. . . . .. .. .. .03 
Greenfield....... . . T 
Grinnell ........ .. 
Grinnell (near)... . . . 
Grundy Oenter ....... . 
Guthrie Uenter ...... . 
Hampton ........... .. 
Ha.rlan .......... . 
Hawkeye... .. ..... .10 
Hedrick . . . . . . . . . . . . ... 
Hopevllle . . . . . . . . . T 
Humboldt........ . .01 
Independence... . . . .. . 
Indianola. ......... . .. .. 
Iowa Olty..... .. ... .. 
Iowa. Falls......... .10 
Keokuk. .. . . . . . . . . . .10 
Keosauqua....... .25 
Knoxville. .... ... .. 
Lamoni.. . . . . . . . . . . . 60 
Lansing ........ .. 
Larchwood........ .10 
La.rra.bee . . . . . . . .. .11 
Le 01 a.ire .. . .. . . . .. T 
Le Mars ......... . 
Lenox..... .. . . . . .. T 
Logan ...... .... . . 
Lockridge ........... .. 
Ma.q uoketa . . . . . .. . .. 
Marshalltown . . . . . .. . 
Mason Oity ......... .. 
Melrose... .. . . .. .. T 
Mooa.r...... .. . .. . .. .06 
Monticello ........... . 
Mt. A.yr. ........... .26 
Mt. Pleasant ......... . 
Mt. Vernon ........ .. 
Mt Vernon (h)..... .. 
New Hampton.... .10 
Newton... .. ....... . . . 
Northwood........ .10 
Odebolt .. ...... .... .. . . 
Ogden.. .. . . . . . . . . . . . .. 
Olln . . ................ . 

.. 
... 
T 
. . . 
.... 
... 
. . 
. . 
T 
. . 
.. . 
. .. 
... 

. . . . 
.. 
T 
.12 
T 

. . . . 
.09 ... 

. . . . 

. . . . 
. .. 
. . . 
. .. 
. . . 
.. 
... 
T 
.... . . . . 
.20 

.05 
. . . . 
. .. 

. . . . 

. . . 
. . 
... 
. .. 

• ♦ •• 

. . . . 

. . . . 
T 

. . . . 
T . . . 
... 

. . . . 

. . . . 
. . . 

.... 
. ... . . . 
... 
.. . 
. . . 
.. 
... 
.. . 
.42 
.48 

. . . . 
. . . . 
T 
.. 

. . . . 
. . . . . . 

. . . . 
... 
... 

' ... ... 
. . . . .. 
.80 

. . . . 

. . . . 

. . . . 

. . . . 
... 

.... 
. 

. . . . 

.... 

. . . . 

. . . . 

. . . . 

. . . . 

. . ' ... . . ' 
. .. ' . . . . . . . . 
... T . . . . 
.... . . . . . . 
.... .02 T 
.06 T . . . 
... T .. . 
. .. .01 . . . . 

. . . .. . . . . 

. ... . .. .. . 
.. . . . ... 
.. . . . . . . . . 

• • • ♦ ... T 
. ... T T 
. . . . T .. 
.... ... .. 
.... . T .. . 
. .. .. . 
. . ' 1' .. ... T . . . . 
... . . ... 
... . .. . .. 
. . . . T T 
.... T . . . . . . T . .. . 
.04 T T 
.. T T 
... T T 
. . ' T .. 
. .. . . . . . . 
... T .. 
. . .01 
. .. . ' T 
. .. ... ' ... .. .. . . .. 
T . .. . . . ... 
. .. . . . . 

.. T . . . . 
.... .. ' 

.10 . . . . 
. ... . . . T 
.10 . . . ... 
... .. ... 
. . T T 
... . . . . . . 

. . . . . . • ♦ •• 

. .. .01 T 

. .. . . . . .. . . . . . . . . . . . 
. ... .. . . . . 
. . ' T . . . . 

• • ♦ • . . .. . .. 
. . . . T . . . . 
. . . . .02 .. . 
. . . . T ... 

. . 
. . . . 
. . . 
.. 

. . . . 
' ... 
... 

. . .. 
.05 

. ... 
.. . 
. .. 
... 

' ... 
. . . . 
. . . 
. . . . 
. ... ... .. . .. . 
... 
... 

. . . . 

. ... 
. .. 

. . " . 
. . . 
. . 
. .. 
. .. 

. ... 
.. . 
. . . 

. ... 
. . 
T 
... 

.... 
.. 

. .. . 

. . . . 
• • • ♦ 

. . . . 
. . . 

. .. . 
.. 

. .. . 
. . 

.. 
... 

. . . . 

. . . . 
.. 

. ... 

. . . . 

. . . . 
.. . ... 

. . 
... 

. . . . 

. ... 

. ... 

. . . . 
. .. 

. . . . 
. ... 
... 

. . .. . 

.... 

.... 

. . . . 
. . . 

. . . 
... 

. . . . 
. . . 
.. . . . 

. . . . 
. .. .. 
.15 

. . . . . .. 
. .. 
. . 
... 
.. 

. . . . 

. . . . . .. 

. . . . . . 

. . . . 

. ... 
. . ' . . 
. . . 

. . . . 
... 
. .. 
.. . 

. . . . 
• • ♦ • 

. ... 

. . . . 

. . . . 
. . 
. -. 

. . . . 
• ♦ • • 

. . . . 

.... 

. . 

. . . 
.. 
.. 
. . 

. .. . . . . 1 57 . . . . . . 
. . . . .. .45 . . . . 
. . .02 . ... .50 T 

. . . . .09 1.20 .25 ... 
. .81 T . . . . 

. . . . T .2~ .03 T 

. ... ... 1.10 .80 . .. 
.03 ... . .48 .. . .. 
.. ... .50 .20 .08 

. . . . T .53 .17 . ... 

. ... . ... .48 .02 ... 
T .40 .22 . . 

T 02 .53 .07 .. 
... . . .30 T .. 
. . . . . ... .10 .50 . ... .07 .58 . . ' .. 
. T .40 ... T 
.10 ... . ... .70 . . . . 
... .80 .. . . 

. . . . .21 .45 .65 . .. 

. ... . .. .44 .. . . 

. . . .25 . . . .. . 
.. . T .60 . . 

. ... .03 ' . 76 . .. 
. . . . T .68 .13 . . 
. . . . 1.00 .16 . . 
.. . . .90 T . . 
. .. .. 85 .11 . . . . 

. ... . ... .80 .. . .. 

. . . . ' . .uo . . . . 
.05 .. 1.05 .. 
. .. . .. .64 T .. . 
. .. .. .40 .15 . .. 
. . .... .09 .02 .. 

. ... . .. .65 . 
.. ' . . .48 .25 T 

. . . . . . .65 .08 '. 

' . .. .68 .04 T 
. ... . ... .51 T . . 
. ... T .70 .10 . . 
. ... . .. 41 . .. 
. . . . ... .24. . . 
. . . . . .. .70 06 . .. 
. .. .... .80 .19 .. .. 

. . . . T .45 .87 

. ... .16 T T T 
.. .01 .65 . .. . .. 
.. . . ... .25 . . . . . .. . . T .31 . .. 
.. . ... .52 .05 .. 
... . . . . 1.10 . .. . . 
.. . ... .23 . . . . . . 

. ... . . . . .18 . .. 
.. . . ... .83 T ... 

. ... . .. . 50 .50 . . . . 
. . . . . .08 .10 T 

. . . . . .. .30 . .. . .. 
.. . . . . .. T . ... 
. .. . ... .25 . .. 

. ... .. .38 T ... 
.. .. .30 . .. 

. ... . .. . .33 T .. 
. . .01 1.00 T . . . 

. . . . . .. .64 .02 . .. 
... .19 .45 .79 . . . . 

. ... . .. .28 .10 .. 

. ... . ... .45 .50 . .. 

. . .. .. . . ' .20 T .. 

.. . .36 .10 . ... 

... , .. T .77 .18 

.01 . . ' . . 
T .. . . .. 
.05 . . . . . . . . 
.10 . . . . .. 
.05 .15 ... 
.31 . . .... 
.23 .20 ... 
.. . . . .. 

.40 . . .. 
T . . . . 
.27 T . .. 
.02 . . . ... 
.10 .04 . . . . 
.19 . . .... 
.09 .10 ... 
.07 .18 . . . ' 
. l!S .. ' ... 
.08 T ... 
.10 .08 . . 
.30 . .. .. . 
.30 . . ' 
.10 .14 . ... 
.12 . .. 
.10 . . . . . . . . 
.45 .. . . 
T ... . . . . 
.{0 .60 .. 

. . . . .... ... 
.35 .40 . . . . 
.26 .... . 

1.18 T 
T T . . . . 
.10 .35 ... 
.09 .11 .. 
.81 T . . 
T . . . . . . 
.Od .10 . ... 
.OJ . .. . ... 
.02 .. . ... 
.30 .10 
.07 T . 
. .. .20 • • ♦ • 

.15 . ... . . 

.09 . . 

.li .04 .. 

.Oi . .. 

.10 T T 
22 . . . . .. 

.20 . ... 

.11 T . ... 

.48 . . . . ... 

.10 . . .. . 

.19 .. .. 
T .28 ... 
.25 .20 .10 
.30 .. .. 

. .. . .19 . . 
.43 . . .. 
.40 .12 .. 
.20 • . . . 

. ... .. . ... 
. . . . . . . ... 
.02 .34 .. 
.4.0 . . . . ... 

. ... ' . . . 
.20 . . . . . . 
T . . . . ... 
.17 T . .. . 
.08 .. . .. 
.05 . . . . . . . . 
.19 
. .10 . .. 
.05 . ... .... 
. . .40 . ... 
.17 . ... . 
. 21 ... . . 
.02 .12 .. 
.05 .01 T 
.15 15 . . . . Oma.ha. (Neb).... T 

Osage ... . . . . . . .. . .. .10 
Osceola............. T T ' . . .... . . . . . . .. . ' .. . . .10 .10 T . . . 

• Onawa........ . ..... T 
Oskaloosa .. ........ . 
Ottumwa. ..... ... ..... . 
Ovid... . . . .. . . . . . . .15 
Pacific Junctton .. . .. 
Parnell.... . . . . . . . . . . ... 
Pella... . . . . . . . . . . . . . . 
Plover. ............ .00 
Primghar.. .. .... .25 

' 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . l ... . . . ' 
. . 

.. . . . . . 
. . . . . . . .. 
. . . . . . . . 
. ... .. . . . . . . . . 
. . . . ... 

.. . . . . 
. . . . . . . . 

••• I ... 

.04 ' .. .. . • • ♦ • 

T T . . . . . .. . .. 
. .. ... . ... . .. . 

. . . . . .. .... . ... . . 
. .. . . . .. . . . . ... 

. ... . . . . .. . . . . . . .. 
.. .. . . .. . . . . . . 
. . . . . . . .. . ... ... I 

• ••• 1 ••• • ♦ • • . . . . . .. 

.... , .20 .16 . . ' . .29 .08 . .. . . .09 . . . . . . T . . . . . .. 

. ... T T . . . .... 
.. 56 .03 . . . . .05 . . . . . . . . 
.. .60 .10 T . . . . . . . ... 
. . I T . ... . T .. 
i5 1 

.72 .13 . . . . .. .01 . .. 

. . . .50 . . . .30 .. . . . 
I 

• • I) I . 1.00 . . 1 00 ... .. 

I 

30 ... .. T T . . . . .. 
.32 .10 .. . . ' .... .. . . ' 
.60 .10 ... . . . .. .10 . . 
. . .. . ... . . .07 .. . T 

.20 . . . . . ... . . . . T . . . . . ... 

.85 .32 . ... . . .08 . . 

.18 . . . . . . . . .. T . . . . . . 

.9.i .19 .. . .. .05 ... 

.18 . . . . ... .. . .12 . . ' 

.20 .05 ... . . ' . . . .. . . 

. 18 . .. .. . .05 

.20 ' . • •• < . . . . T T 

.30 .05 . .. .... . ... .... 

.40 T ... ... . ... . ... ... 

.16 .05 .. . . . . .. . . ... 

.26 ... .. .. . . . . .50 . . 

.90 . .. .10 . . .05 . .. 
. . . . .. . . .. . .. . ... . . 
.04 . . ' . . . . . . . . . . ... ... 

T . ... . . T . .. . . 
.09 . . .. . ... . .. 
.13 . .. . . T . .. 
.31 .03 .01 . ... . . .. 
.90 .18 . .. . . .10 . . . 
.57 .47 .. .. .02 .02 . . . 
.36 .10 . . . . .18 .04 .. . 
.35 . . . . .10 . .. . . 
.09 .05 . . . . T . ... 
.10 .03 ... T T T T 
.01 . . . . .. . . .. . . .. . . ' 
.25 . .. .. T . ... T . . 
.01 .32 .. T .21 T .. 
.42 .11 . .. . . .. 03 
.15 . . ' . ... T .. , T .50 
.23 . . . .. .11 . .. . .. .. . 
. .. T ' . . ... .. 
.30 .10 . . ' T ·.r .. . . 
.45 .19 .. . - . . ' .. ... 
.78 .12 . ... T . T .. 
.95 T . . . . ... . . ... .18 . 
... . ... . ... T . . . . . ... .. 
T . . ' . .. . . . ... . ' .. 
.16 . .12 . . . .. . ... 
.13 .08 .. .. . .. . .. . .. 
.08 . . . ... . . . . . ... .. T 
.28 . .. .02 .... 
. 28 .. . ... .01 T .... 
.10 T . . T T . . . ... 
.10 . . . . . . . . .. . .. . .. .. 
25 . . . .. .. ' . . . .. 
04 ... . ... .. .. . T . .. 

.30 .... . ... .. .25 . . ... 

.40 . . . . ' . . T 06 .. . 

.Zi . ... .. . . . . T . . 

. ' T .. .. . . ' 

.22 .. .. . . .03 T . .. 

.14 T .. T . .. . . . ' ... . 

.34 . .. . .15 .. . ' 

.25 . ... T T .. 

.12 67 . . . .. .11 .. 

.79 .35 . . . ... . .. .02 .. 

.25 ... .. . .. . .. .. . ... 

.82 .Ot ' .. .. .06 ... 

.40 .Od . . . ... .20 . . . . 

.15 . T .05 .25 . . .. .. 

.35 .04 .. .02 .01 . .. 

.90 . .. '. .. . ... .02 T 

.40 . . . . . . .. .05 ... .. 

.07 ... . . . ... . .. . ... 
' . ... T . .. ... ... . . ... 
.72 . .. .. . .. ... 
.42 ... . ... . . . . .03 .. 
.19 .02 . . . . . ... T T . ... 
.30 T . .. . .. . ... . . . . . . 
04 . . . . . .. . ... . . . . . .. . . . . 

.30 . . . . .. . .. . . . . ' . . 

.37 . . . . T . . . . . . . . 
2"' ... T .. .. .02 . .. 

. • ♦ •• . . T . . . . . ... 

.15 . . . . . . ... .... .. . .. 

.35 . . . .... .06 . . . . . .. . .. 

.20 .1(\ . . ... . ... . .. . .. 
03 . . . . . .. ... T . ... 

.70 .20 ... . ' . . . . . .. . 

.10 . . . .. . T .07 .. . .. 

.18 .... . . . . . . . ' T . . . . . ... 

.46 . . . .10 . . . . . . . . . . 

.04 .01 .. . .... T . .. 

.43 .06 . . T .01 ' . . ... 

.20 .08 . . . . . ... .. . .. . 

.03 .01 . .. . ... JO . .. . . .. 

.05 ' . . . . . . . . ... . '. . ... 

.10 .. .. .. . .05 . . . . 
38 .12 . .. . ... .. . .04 ... 

T . ... . . . . . . . . . ... . .. 
. . . . . . . . . . . . . .. . ... T 
.11 .02 .. .. . .. .. . ... 
.30 . . . ... • • ♦ ' . ... . .. .... 

.... . . ... ... . . . .. ' ... 

T .... T . .. T . ... . ... 
.02 . ... T . ... T . ... . ... 
.02 . .. 01 . ... T ' .. . . .. . 
.05 . ... T .. . . ' . . . .. 
T . .. . . .. . T .15 . ... .60 
T .... . . ' .. T ' .. . . .. . 

. . . . . .. .. . . . . . . . .. . .. 
.. .. . . ... . .. .10 . ... . ... T . ... .60 T 
.01 T . .. . . . . . . ... 
... T . ' .. .02 . . . . .07 

T . .. T .20 . .. .80 
.02 .. .. ... .... ... 

. . . ... T . . .38 
T . .... .12 . . .80 . ... 
.11 . ... T ' .. T T . . 

.. . T .35 . .. 1 00 
T . ... T .... .. . ... .03 
T . ... . .. . ... .. 
.01 . .. . .. T T . . . . 

. .. T . ... .15 .. .50 
T . . ... .. .05 ' .. .29 

' . . . .10 . ... .60 
T .10 .. .. . 'l' . .. . . 
T . ... T T T . .. . .40 
T . . . .. .11 . .. . .. 
. .. ... . .. .. . ... 

. ... . .. . .02 .06 . . . ... .30 
' ... . . . ... . . . . . .. . .20 
T .. T . ... . .. . . . . . ... 
T T .. . T . .. T . . 
.18 . . ' ... . . . .. . ... 

.03 . . .. . .. . .10 . .. .60 
T T . . ~ .. . .11) .... .32 
.61 . . . . . . ' . ... 

' 
. . . .. . . ... 

.05 . .. . .. . . ' . .. . ... . .. 
T . ... . .. . ... . .. .. 
.02 T .. . . . . . .. . T .01 

. ... . .. ... . .. . . ' .03 
.14 . .. T . . . ... ... 
T .09 . .. . . ' T .. 
. . T . .. .04 T .23 

. . . T T .. T . . . . . .. 
.25 .. . . . . . .. . .. ' .. . . . . 

.. .. .. . ' ... . . . .10 .. . 
T . ... T ... . ... . .. .. 
.. .. . .. . . .20 .4.0 
.18 ,15 Qi! . . . ... .. . :, 

. ' . . . ... .OR .10 . . .54 
T . .. . . . . . ... . . .. .. 
T .. . .. . ... . .. .05 
.30 ... .. .. .. . . ... .. 

.14 .. . .. 
T T .. T .03 .... 
.03 . . . . ... . .. ' .. . . 
08 . .. . .. ... . .. .. 

.40 . . . .. .... T L.T ... 
T . . . .. ... .. .... 
.30 .. .... .. 
T .. T T T T 
.15 ... . . .. .. . ' . .. . .. 

. ... .. .06 ... .40 
T . . . . .. . T ' ... ... .37 
05 . ... .. .. .. 

T T . . . . . ... T .. . . . 
T T . .. . . T T .10 
.21 .. . ... . .. . T . . T 
.15 . . . . ... . . . . . . .. 
.. .. ... .Oil .02 . .51 
T .. ' ... .01 .07 .46 
T . . . . . . . . . . T .20 
T . .. ' T .02 .08 .. 

.4.0 . . .. . . . . . ... . .. 
T . . . . T T T . . .05 
T .... T .... T . .. . . 

. ... . . . . .. . .. . .10 .... .17 
. . ' T . ... .. . .. . ,. .. 
T . .. . T T ... . .. ' .12 

T .. . ... ... . . .... 
.. . .. . . ... .. . . . .. .70 
.. . ... .. . ... .02 .. . .. 
.16 . . .. .. . .. . ... ' .. 

. . . . . . .. . . .. . . . .. ... 

. ... . .. . . ... T .10 • ♦ •• .50 
. .. . . . .10 .10 ' .. 1.00 

T . ... . . .... T . .. . T 
T T T T . . .67 . ... 

. . . . 1.05 .. .15 .. . . ... .20 

... " ... . .. . .. . . ... .... 
T . . . . . ... .. . .03 . . . . .. 

.10 . ... . ... . . . . .. 
T .. . .. . ... . ... . .. . 

. ... . . . . ... . . . . . .. ... .... 
T . . T . . . . . . .... . . 
.02 . . ' . .. T . . . . . . . . . ... 
•.r . . . . .... . . . . . 0,'i . , . 
T . .. T .. .01 .03 
.06 .19 . . .. T .. 
T ... . .. T T T .38 
T . . . . . .. .. " . 
T . . . . .. . .07 T .26 
T . . . . . . . . . . . .07 . .eo 

. ... . . . .03 .07 .01 .(17 .56 
T . . . ... . . . . . . . . .05 .... 

. . . . ... . . ' . . . .... . . . . . .. 
~ ... . . . . . .. ... . " .... .05 
.05 . . . . . . . . . .. .... .... 
.. . ... . ... . . . . . . . . . .. . ... 

13 

. .... 
31 

al ., 
0 
8 

20 1 25 
... ' 2.47 

• 1 58 
. 1.88 

2.02 
T .63 

. ... .49 
T 1.24 
T 1.20 

. ... 1.03 
. .. .87 
. 20 3.10 
.. . 1.42 
. . 2.68 
... 8.08 
T 2.06 

. ... 3.83 
. . 1.89 
. .. 1.45 
T .53 
T 1.05 
.. 1.42 

2.10 
T 1.5() 

. ... 2.68 
.. . 1.89 
.. 

. ... 2.44 
1.77 

. ... .81 

. ... .72 
T 2.34 

2.9( 
T 1 94 

. ... 3.61 
.. 1.16 

1.00 
T 1.04 
T .!!! 
T 1.41 
T 1.52 
T 1.86 
. .. 1.45 

. ... 1.69 

. ... .50 
.. 2.20 
. . ' 1 6( 
. .. 3.38 

. .. 3.47 
T 
.. 

. ... 
1 43 r .66 
1.80 
1.39 

T 1.57 
. ... 1.23 

1 46 
T 1.31 

' .. . .72 
. .. . 2.05 
T .75 
T 1 70 
.. 1.17 

. ... 1.35 · 
.. ' ,95 
T 
T 

1.02 
1.06 • • .. 1.43 ... 1.50 

T 2.66 
T 3.15 

. .. . 1.31 
. . 2.89 

. ... 2.68 
T 1.31 
T 1.40 

. ... 1.63 
.05 1.24 

1.2-8 
.. 1.30 
.10 1.75 

.. . .65 
T l.fi6 • 
. . 1.80 
.... .82 

3.16 
T .37 
T l.64 

.... 1.86 

. ... .50 
T .97 

.... 1.61 

. .. . .74 
2.83 

T .72 
.... 1.36 
T .95 
.01 .64 
T 2.18 
T .86 
.01 ,91 .. ' . .71 .. 
.. 

,82 
2.07 . . .75 

. . . . T 

. ..... 1.04 .. 1 35 . ... 2.75 



14 !OW A WEATHER AND CROP SERVICE. 

DAILY AND MONTHLY P RECIP ITATION FOR MARCH, 1899-C0NTINUED. 

STATIONS, 

i,eway ......... 
e Oak ......... 

R 
R 
R 
R s 
s 
s 
B 
s 
s 
s 
s 
s 
T 
T 
T 
V 

utbven ......... 
ockwell 01ty .. 
ac Olty ........... 
cru.nton . . . . . . . . . 
heldon ........... 
lbley ............. 
lgour ney ......... 
toux Oltk ....... 
torm La e ....... 
peocer . . . . . . . . . . . 
tuart .... .. ........ 
a ra ............... 
oledo ............. 
bur ma.n .......... 
lllisco. ........... 

Vinton • ♦ •••••••••• 

asblogtoo ...... w 
w 
w 
w 
w 
w 
\ 
w 
w 
\ 
w 
w 

asbta ........... 
11,terloo .......... 
a.verly ........... 
est Bond ....... 
est Rranch ..... 

:Vest Unloo ...... 
bitten. ... 
ii too J unction .. 

.V lnterset ... . . . . . 
apello ............ 
ootiburn ... 

1 2 3 

- - -
.08 .12 ... 

. . . . . . . . . . . . 
.20 ... . . . . 
.02 . . . . . . . . 
.OS . . . . .. 

. ... .. . .. . 
.02 .02 . . . . 
T 
T T T 
T . . . . • • ♦ • 

.07 . . . .. . 

.05 .:~~1.::: . . . 
. . . . . . . . . .. . 
. .. . . . . . . . . 
.06 .. ... 

. . . . .... . .. . 
♦ 0 a . . . . . . . . 

. . . . .. .. 

.. . . . . . . . 
.03 . . . . . . . . 
.01 . . . . 
.10 T . . . . 
T .. . ... 
T . . . . ... .... . ... . . 

. . . . . ... . . 
. . . . T . . 

... .43 
T . . . . 

I 

• 
I '-, I '""IV \J 1 

' \. 

4 

-. . . . ... 
. .. 

. . . . 

.. . 

. ... 

. . . . 

... 

. . . . 
. . 

... 

. . . . 

. . . . 

. . . . 

. ... 

. ... 

. . . . 

. ... 

. . . . 

. . . . 
.. . ... . .. 

. ... 

. . . . . ... 
. . 
. .. 

' 

5 6 7 8 9 10 11 12 

- - - - - - -- -
.01 • • ♦ • . . . . . .. . . ... .22 l.ZJ .26 
T . ... . . . . ... . ... . ... .07 ... 

. . . . . . . ... . ... . ... .80 . .. 
T .. .. .. . .. ' .. .. .08 .30 .70 
T . ... ... . ... • ♦ •• .10 . 150 .60 

.. ... . ... . ... ... .63 .30 
.01 .. . ... . . . . .. .09 .02 .02 
T .. . . ... .. . . . .17 T .10 
T T • • ♦ • . ... . . . . . ... .34 .10 
T ... ... . .. . .. T .11 .05 
01 .. . . ... . . . . . ... T .80 

T .. . . . . .. . .. . . 10 .20 .28 
. . . . . ... ... . ... . ... . . .60 . . . . 
. . . . . .. . ... . ... .40 ... 
. . . . T . . . . • • • ♦ .... T .88 .14 
.12 . ... .. . ... . ... . . . . .06 1.25 

. ... T . ... ♦ ••• .. . . . . 1.00 

. .. . .... . ... . . . . . ... ... 1.20 .05 
. . ... . . . . . ... . ... . ... . ... . 30 

. ... . ... • • • ♦ . ... . ... . . . .60 . .. 
T T .... . . . . . ... .03 1.25 .15 
T . .. . ... . . . . ... .05 16 
.. ... .. .... . ... .03 .50 T 

... T ... . . . . .. . . ... .22 T 

... • • ♦ • . .. . ... . ... T . .115 
T .. . . ... . . . . ... .... .81 T 
T . .... . ... . . . . • ♦ •• . ... ♦ ••• 

... . ... . .. . . ... . ... . . . . 1.15 . .. 

. . . . . . . . .. ... . . .. . . . . .27 . .. 
T T ... .69 07 -

DAT.Bl, 

18 14 16 16 17 

-- - - - -
. .. . . . . • fj() .... ... 

. .. . .14 ... .... . 11 
... ' .60 .. .... .60 
.. .20 . ... .... . 08 

... ' .20 .. .... . 10 
.. . .30 . . .... .03 

.25 . . . . .... . 12 
T .50 .10 ... . 50 
.. .16 . .. .. , . .34 
.. . .27 .01 .... .08 
. .. .40 . . . . .... . 12 

. . . . .27 . .21 

. . . . .10 .. . . . . . 05 

.. . .10 .10 . ... . . . 

... . . . . .41 .. .. .18 
. . . .16 T T .o, 
. .. .50 T ... .JO 
. . . . .47 . ... .... . 26 
. ... . .. .)6 .... . .. 
. .. .75 . . •• ♦ • . 16 
. . .oa 31 .... .21 

. .. .13 .04 .... . ,28 

.. . .40 ... . .. .ao 

. . . .10 . . . ' . 13 .42 

... . . . . .80 ..... .10 
.. T T 'l.' 
. . .35 .16 .... .73 
.. . . . . .26 .... . . 

. .. . 12 .... .60 
. . .07 T ... .27 --

18 19 20 21 22 28 

- - - - - -
2 03 . . . . ... .37 . ... . ... 
. . . . . ... . ... . . . . .... .. 
.... , . ... . 05 . .. .. . ... 
. ... . ... . ... .12 . ... . ... 
.. . .. . ... .05 . . . ... 

. ... . ... T . ... . ... 
T . . 03 .02 .. . . . 
. . . . .05 T T . ... 
.17 . ... . . T T . .. 
.01 T T .02 T .. . 
.03 . .. .02 .03 T . .. .o, . ... T T .. .. . ... 
.10 . ... . ... . . . . . ... . ... 

. ... . . . ... T . ... . .. 

. ... . ... . ... . .. . .. 
• • ♦ • • ♦ ♦ • T T .. . 

. .. ' . ... . . . . . ... .:1:.1:::. . ... . .. . .12 . .. 
.85 . . . ... .02 .... 

. . . . .... T .05 . . . . . .. 
.03 T T .02 . ... . ... 
T . .. T .06 . . . . . .. 

. ... .20 T T . . . . . ... 

.. . .. . ... .... . . ... 
. . . .. . . .... .10 . . 

. . . . . ... T . . . . T . .. . 
. . . .. . ... . . . . .. . .. 
.20 .. . ... .... 
23 .. .. . .04 .04 T 
03 . . 

• 

- '- - • - • AY • r • • I -

., g·g'I: 1• w J ~ . _ 
, .. ,, 1o • , - 1 

' • l I .fS I 

( 

24 

-
. . . . 

T 
.10 
.10 

T 
T 
T 
T 
.02 
T 

. . . . 

... 
.10 
T 

. 04 
T 
T 
11 

.03 
T 

. ... 
T 

. . . . 
.. 

. . . . 
T 

• -.. 

25 

-
1.10 

T 
.. . 
.... . ... 
T 

• ♦ •• 

T 
. ... 
. .. 
. . 

. . . . 

. . . .. 

. ... 
. . .... 

. ... 

. ... 

. ... 
.15 

T 
.20 ... 

. . . . 

. . . . 

. . .. ~ 
T 

-

26 

-. . . . 
. ... 
. .. 
.02 
.01 

... 
01 

T 
. . . . 
T 
.02 
T . ... 

. ... 

. '. 
T 
T 

. . . . 

. , .. 
T 

. . . . . .. 
T ... 
T .. . .. . .. 

' --

-
27 28 29 80 31 

a! ., 
0 
8 - - - - - -. ... T . . . . .. . T 15 00 ... . .. ... 01 . ... 1.23 . ... . .. . ... T . ... •1.00 

T T . ... . ... . ... 1 6~ 
.. ... ... . ... . ... l,61 

... ... . .. ... . .. 1.16 

. . . T . .. . . .. . .o, .65 
T •• ♦ • . . .. • 1.4~ 
.05 . ... . ... .25 T 1.41 
T .. . . ... T .M 

. ... T . . . . . .. 1.02 

. . . . . ... . ... . ... T 1.2{! 

... . .. . . .. T . ... .b.~ . .. . . . . . . ... . .. . ... .60 
.. . .. . .. . ... . ... l .6i 

T .ao .40 ... . ... 2.38 
T .. . T . ... . .. 2.10 

. ... . . . ... . .. ' 2 13 

... .06 . ... .40 1. 28 ... T . . ' . ... T l.65 

. ... .06 . . . ... T 2 21 

. ... T . . .. . . . T 1.76 

. ... ... . . T 1 63 
T . . . .. T . .. .&7 . ... . .. . . .es 
T T . .. • ♦ •• T .81 

... 15 .. . 16 . .. 1 64 
.. . . . . ... .01 ... 1.flZ 

.... 10 .. .iS7 . . 2 20 
T T ~o 1.53 

• 



Vol. x. April, lSQQ. 
• 

CONTENTS. 

'PAGE. PAGE. 

Note and Comment ............. .. ......... 3- 4 April Weather Record .................... 7- 8 

Long-Range Forecasts..... . . . . . . . . . . . . . . 4- 5 Summary of Weather Oonditions....... . . 8 
Weather Forecasting.. . . .. . .. . . . .. . . . . ... 5- 6 Observers' Notes..... . . . . . . .. . . .. . .. . .. . . . 8 

Are Tornadoes More Numerous? ......... 6- 7 Ollmatological Data for April ............ 9-10 

Ollma.te and Orop Review.. . . . . . . . . . . . . . . 7 Tables and .Precipitation Oba.rt ........... 12-15 

Severe April Storms............ ........... 7 

• 

Central Station, Des Moines, Iowa. 
J. R. SAGE, 

DIRECTOR, 

GEO. M. CHAPPEL, M. D., 
LOCAL FORECAST OFFICIAL, 

U. S. WEATHER BUREAU, ASS'T DIRECTOR. 

DEB MOINES: 
I', B, OONAWAY, 8TATB PRINTBB 

1ag9, 

• 

I 



• 

THE 
Was established by act of the Twenty-third General Assembly, and placed under supervision of the Board 

of Directors of the State Agricultural Society, constituted as follows: 

IOWA WEATHER AND CROP SERVICE 

• OFFICERS. DIRECTORS. 
M. J. WRAGG, Pre~ident--W. F. HARRIMAN, Hampton, Franklin Co. 

Vice-Presidont--R. J. JOHNSTON, Humboldt, Hum
boldt Co. 

Secretary-G. H. VAN HOUTEN, Des Moines, Polk Co. 
Treasurer-G. D. ELLYSON, Des Moines, Polk Co. 

EXECUTIVE COMMITTEE. 
W. F. HARRIMAN. R. J. JOHNSTON. 

A. L. PLUMMER, 
DAN'L SHEEHAN, · 
J. C. FRASIER, 
J.P. MANATREY, · 
J. W. WADSWORTH, 
JOHN HOWATT, · 
W.W. MORROW, 

Waukee, Dallas Co. 
Ivy, Polk Co. 

- Osage, Mitchell Co. 
Bloomfield, Davis Co. 

- Fairfield, Jefferson Co. 
- Algona, Kossuth Co. 

Welton, Clinton Co. 
Afton, Union Co. 

GEO. H. VAN HOU'l'E~. 
L. H. PICKARD, - Harlan, Shelby Co. 
C. E. CAMERON, Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

Bamburg .................... . Agent 0., B. & CJ Ry. 
Hampton ............................ E. 0. Grenelle. Wh,~t Obeer ....................... Bon. J. 0. Beem. 
Harlun ................ . ......... 0. A. RPynolds. 
Hawkeye .............. Miss Beatrice Klrkend11ll. 
Hedrick .............................. J. T. Brooks. 

From the following, weekly and monthly Hopev1lle ............................ M. T. Ashley. 
reports of Meteorological data are received ~i:ir::~J~!-~·oe::::::::::: ·:::::::::::. ii.\. 8w~1U:: 
by the Iowa Weather and Crop Service. lndlanola ........................ Pror. J. L. TH ton. 

Iowa. Olty ...................... Prof. A. A. Veblen. Ada.tr ................................ F. L. Morrison. Iowa Fa.Ila .......................... J . B. Parmelee. 
Afton ........................... Hon. N. W. Bowell. K:eokuk .................. , .. •Fred, Z. Gosewtaob. 
Alb! ·\ ...................................... R. Moore. Keosauqua ........ . ......... Prot. J. H. Landes 
Algona ................ . ... ......... 0. D. Pettibone. Knoxville..... ..... .. . .. .Casey and Reaver 
Alta .................................. D. E. Hadden . Lacona. .... .. ............. Agent O., n. & Q. Ry. 
Alta (Near) ............... . ... ........ W. J. Minard. Lamont ........................... T. J. Fitzpatrick. 
Amana ........................... Oonrad Sobadt. Lansing .......................... . . O. H. Murkley. 
Ames ............................... Exp. Station. I Larchwood .......................... W. B. l\Iartln. 
A.mes (6 miles s. e.) ................... IsaJa~Y ~ng. Larrabee.. . ......................... H. B. Strever. 
Atlantia ............... • ......... • .... • • • ve . Lenox ............................... J L. Burley. 
Audubon ... ..... .. .... .. . . .. . . . ... F P. Hooker Le l\Iars .............................. Dr. T. E. Oole. 
Bancroft....... . . . .. . . . . . .. . .. . . . E 0. B1Llley. Lockridge ........ .. ... . ....... Agent o. B. & Q. Ry. 
Batavia ...................... Agent 0. 8. & ~· Ry Logan ............................. Mrs. M. B. Stern. 
Baxter ......................... Agent 0. G. , Ry• I Malvern .............................. R. F. Norton. 
Bedford ........................ Prof. E. H. Griffin . Maquoketa... ........ .. . .. .. . Dr. A. B. Bowen . 
Belknap ............................ A. W. Rankin. I Mason Olty ............. ... .... Norm1Ln Dinsmore . 
Belle Plaine ...................... • S. P. Vandlke. Marshallt-0wn.... ............ ..lt'rauk II. P1>nner. 
Blockton ...................... Agent 0. G. W. Ry. I Melrose .................... Agent O. B. & Q. Ry . 
Bonaparte ......................... Hon. B. R. Vale. Monticello ............................. o. E. Ueisey. 
Britt ............................... G. P. Hardwick. Mooar . ... . .. . .. ..... . ......... F . G. Thomas. 
Burlington ................. Prof. Maurice Ricker Mount Vernon... ........... . . .... Prof. A. Oollln 
Bussey ...................... Agent OM B. & Q Ry. Mount Vernon .............. Rev. J. W. IIubbard. 
Oarroll...... •. . .. . . .. . . . . . . . . . . . . . . oses Stmon. Mt. Ayr.. ..... ... . . .. . . . .. . .. .. . . . A. F. Beard. 
Oarson ....... . .............. Agent 0., B. & Q. Ry , j Mt. Pleasant ................ Hr. Frank T. Stevens. 
Oedar Falls................ . . .. Prof. A.O. Page. Murray ....... .... ........... Agent O. B. & Q. Ry. 
Oeda.r Rapids ....... . Electric Light & Power Oo. ~eo1a ........................... J . H. Garland, Jr . 
Oentervllle (Walsh P. 0.) .......... J. W. Tauner New Hampton ...................... R. H. Gurley . 
Obarlton ....................... Bon. S. H. Mallor_y. Newton. ............................. A. Lufkin . 
Obarles Oity ..................... Obas. 0 Schmidt. :Northboro .................. Agent O,, B. & Q. Ry. 
Oberokee ........................ Ron. L. \V. Beal. j Northwood ....................... A. L. Thompson . 
Ohilllcothe ................. ·. Agent 0. 8. & Q. Ry. Odebolt .................................. E. SttLrner. 
Olarlon ................................. E. S. Fran le. Ogden. ... . . ...... . . . . . . . . . . . . . . . . . . . . . .. E. Sayre 
Olarlnda . . . . . . ................... A . S. Van Sandt . Olin ........................... Hon. N1Lthan Potter. 
Olear Lake ............................. G. A. Watts. Omaha, Neb .... . .................. •L. A. \Velsh. 
Ollnton .......................... Luke Robert11.

1 
On1Lwa ............................... O. G. Perkins. 

Oollege Springs . . .... ............. .... A. M. Finley. Osceola. ... . . . . ...... . ................ A. W. Lewis . 
Ooon Rapids ............. .... ....... Downs & Co. Ovid ................................... H o. Miller. 
Oornlng .. .................... ..... John W. Bixby. Osage ............................... G.D. Pattlnglll. 
OouncU Bluffs ......................... J.B. Rishel. Oskaloosa .. .-... . ........................ Jos. Boyd. 
Oresoo ........................... Gregory MarAhall . Ottumwa ....................... Dr. J. F. Herrick. 
Oumberland ............... Agent 0 ., B. & Q. Ry . Pacific Junction ... .. . ..... . Agent o., B. & Q. Ry. 
Da.nvllle ..................... Age~t 0. B. & Q. Ry. Pell1L..... ... ... . . . ..... . ............. . T. W. Oox 
Davenport ......................... J.M. Sherrier. Pioneer ........... . .... .. ...... ..... A. W. Hawley. 
Delaware.. . . . . .. . ..................... Wm. Ball. Plover ................................. J. s. Smith. 
Decorah..... . . . · ................ • F. H. Baker. Portsmouth .................... J : W. Dahlheimer. 
Denison .............. . ......... James B . Ilolmes. Prlmgnn,r ................ ~ ......... P.R. Batley. 
Des Moines ............... •Geo. M. Obappel, M. D. Red Oak ................... . .... . . . . William Boll. 
De Bota ....................... . .... R. D. Minard. Reinbeck ..................... Dr. L.B. H1Lth1Lw1Ly. 
Diagonal ....................... AgeQt 0. 0. \V. Ry. ltidgeway.... . ............... ., . . Arthur Betts. 
Dows ..................... ............ • R. E. Fuller. Rook Rapids .................... w. o. Wyokoll'. 
Dubuque ........................... E. B . Bowle, Rockwell Oitv ..... .... . ..... ....... O. :'II. Rand:111. 
Eagle Grove ................ ...... Smal!j\~e J3Jos. Ruthven ........................ o. E. l\1oGlasson. 
Eldon ....... .. ... ............. • • • • • • a en• l::iao Olty . . . .. . .. . ............ ...... Dr. o. Brown. 
Eldora ..................... Prof. 0. F. Woodward. Scranton ..... .... .. .... ... ..... ... . E. A. Olive. 
Elkader .......................... Obas. Reinecke. Sheldon.. . . . . .. . ... . . . . . .. . . . . .. . . J. B. Frisbee. 
Emerson ...................... Agent 0. B. & Q. Ry. Sibley ............. .... .......... B. G. Doolittle. 
Estherville ................ ........ M. L. Archer. Sidney ...................... G V. Swearlogou. 
Fairfield ............... .......... Oharles J. Fulton. Sigourney ................... Mrs. R. F. AshbiLugh . 
Favette .................. ............ R. Z. Latimer. Sioux Oenter.. .. .. .. .. .. . . . . . . Jacob do Ruyter. 
Ft. Madison ................. Miss L. A. MoOrea?i. Sioux Olty...... . .. .............. •o. G. Purssell. 
Fonda ........... . ..................... J. 1\1. Oarro I. Spencer......... ........ ... ... . ...... S. Glllesplo. 
Forest Oity...................... . .. J. A. Peters. Spirit Lake .. . . .. .. . ........ W. o. Drummond. 
Galva .......................... Miss Ida Ackert. Storm Lake............... . . . Prof. M. L. Fullor. 
Garden Grove ......................... J. R. White. Stuart ...... ........ .......... . ... H . E. Boatrl~bt. 
Gllma.n.. .... . ... .... .... .. .. .. ... . .. .Tas. L. \Vylle. Tara. ....................... .... . .. W. E. Humphry. 
Gladbrook ...................... Agent 0. G. W. Ry. Thurman .............................. 0. R. Paul. 
Glenwood ........................... J.P. Jaoksoo. Toledo ....... ... ...... . ........ . ..... Obas. Mason. 
Grand Meadow (Postville P. O.) .. F. L. Wllllatns. Vinion ............................... . T. ~,. l't1c0une 
Greene ....... .... ......... .............. J. L. Oole. Villisca..... .................... . 0. E. Matteson. 
Greenfield ............................. J. 0. Oulver. Wnpello ............. ............. Geo. \V. Scboflold. 
Grinnell .......................... Prof. S. J. Buok. WrLshlngton ..................... .... Wm.A.. Oook. 
Grinnell (Near) . ........................ A 0. Price . W1Lsbta ................................ B. L. Felter. 
Griswold .................... Agent O .. B. & Q. Ry. Waterloo ........ ................... M. L. Newton 
Grundy Oenter ..................... Geo. F. Ellis. Waverly ............................. H. S. Hoover. 
Guthrie Oenter ... . ............... Ralph B. Jones. Webster Olty ......................... Louts Frank. 

Whitten ...................... Dr. Frank P. Butler. 
Wilton Junction ................... . ... J. M. Rider. 
Winterset .. ............... .. ..... W. W. McKnight. 
West Bend ...................... Phil. Dorweiler. 
West Union ..... ................... J. l\I. Lieber. 
West Branch................. . .... A. A . J\lad11t1n. 
Woodburn .. ........ ·:··· ... AgentO.B.&Q.Ry. 

•u. S. Weather Bureau, 

WEATHER-CROP OBS~RVERS. 

&portino for the WU/di, BuUet,n. 

Agency ............................. J. H. Van Zant. 
Albia . . . . . • . . . . . . .. . .. .. .. . . . . ....... Wm. Mercer. 
Allerton ............................... James Piper. 
Alta... ............. ....... ..... . .Jonas Oushman. 
Ames .. . ........... ................ . . B. S. Hopkins. 
Attica ......................... 0. \V. Mendenhall. 
B11.ttlo Oreek ...... ... ...... .......... E.G. Preston. 
Blairstown ..... ... .. ... ................ T. JI. Weil. 
Boone ................................. L. 0. Morrt■• 
Oonterville ........................ Henry Galley. 
Oharles Olty ......................... W, B. Towner. 
Charlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O. 0. Bur, . 
Olarkavllle .. .. . .. . . . . . . .. . . . . . F. M. Bussell. 
Oorrectionvllle ............. Bon. W. B. Ohapman. 
Corning ............ .... ........... Jerome Smith, 
Oorwltb ................................. \Vm. Oxley. 
Olormont ..................... .... Obas. Larrabee. 
Oounoll Bluffa ..... ....... ............... L. Prouty. 
Oreston .. ... .. .. ... ................... 14. V. Ashby. 
Dnnvllle .. ... . . . . .... ..... . Sherman Matthewa. 
Estherville ... .. ........... .............. E. Daw6on. 
Emerson ....... . . . ................... l.J. B. Nima. 
Ely ....................... Hon. A.. J. Fuhrmeister. 
Farlin ................. ............. Jesse Johnson, 
Fulton ................... . ............ Oar! 8. Frank. 
Fontanelle .............. ..... Bon. L. M. KUburn. 
Ford ............... , ....... . ......... J. O. Rloharda. 
Fort Dodge ........................ R. W. Blaine. 
Geneva ...................... Wm. H. Thompson . 
Hesper ........................... G. E. Dillingham. 
Bu mes ton.. . . ........... .. ,. ... Hon. S. H. Moore. 
LaMars .......... ....... Hon· Henry Sohrooten. 
Look ridge. . ......... ............ John P .. Farman. 
Marsualltown ...... ... ...... . Hon. S. B. Paok1lrd. 
Mason Olty ....................... Wm. Nettleton. 
!\l1lpleton ................................. A. Lamb. 
Mt. Pleasant.... .............. . .... W. S. Wright. 
Mllt-0n .................... . . .. Bon. E. 0. Holland. 
Mount Vernon ..................... Robert Smith. 
Nevada ............ . ... .............. Geo. 0. White. 
Osage. . . . . . . . . . . . ...................... E. W. Stacy. 
Orange Oity ..................... H. J. VandeWau. 
Owen . ........................... .. Bon. J. W. Bird. 
Paton .... ......... .. .... . ............. A. 8. OondJt.. 
Pittsburg ....... ... ................. G. 0. Duffield. 
Rook Raf Ids.. .. .. ........... ... D. E. F. Merrill. 
Rockwel Oity ................. . .. .... J. G. Palmer. 
Rossville ............................... T. B. Wiley. 
Rowley ......... . ...... .. ...... ... ... .... L. Max so~ 
Sngevll!e .... . .... ....... ... ..... Bon. F. N. Koo • 
Scymou r . ........ . ..... . . .. . ............ L. B. Sairer. 
Slieo1Lndoah...... ...... ... . .. Reuben Mullfson. 
State Oenter .................. .... E. P. Thompson. 
Stuart ............................... W.W. Balley . 
o nl ty_.. . . . . ....... .......... .... .... Ed w. H ummet. 
Van Horne .......................... Spencer Smit , 
Winterset . . .......... . ... ........ a. A. Kinsman. 
Wall Lake .. .......................... T. E. W~oox. 
Wilton. ............. . . . . . . . . . . . .. . . . Thoa. 001. 
Wiota ................................. I. B. Ooomea. 



U.S. DEPARTMENT OF AGRICULT~RE---WEATHER BUREAU . 

• 

MONTHLY REVIEW 
OF THE 

Iowa eather an~ '--"rap 
• 

erv1ce. 
VOLUME X. APRIL, 1899. No. 4. 

NOTE AND COMMENT. 

Timber from the Oregon forests is being shipped for use in 
the construction of a Russian railroad in China. 

* * * On May 1st a severe hailstorm passed near Vandalia, Ind., 
and reports state that hailstones fell that weighed a pound 
each. 

* * * More than 2,000,000 trees have been planted along the line 
of the Northern Pacific railroad in North Dakota, to serve as 
protection from snow drifts. 

*** 
Secretary Wilson has obtained for American distribution a 

lot of muskmelon seeds from Afghanistan, where the melons 
are said to be the finest in the world. 

* * * A cable dispatch from Berlin, dated May 2d, states that 
severe weather prevailed throughout Germany; terrific rains 
and thunderstorms were followed by snow and freezing tem-
perature. 

*** 
The germs of spring fever are getting in their work, but 

they are not a very dangerous variety of microbes. Their' 
worst effect is the production of a disease known as inertia, 
which is seldom deadly. 

* * * We are pained to learn of the death of H. D Olds, of Cedar 
Rapids, who served as a voluntary observer at tha.t station 
until increasing infirmity compelled him to relinquish the work 
in which he had taken so deep an interest. He was an excel
lent citizen, a loyal soldier of his country, and a true-hearted 
friend. 

* * . * 
The Le Mars Sentlnei states that a shower of mud fell in 

that city about 9 o'clock P. M. on Sunday, April 30th. It was 
supposed to have been caused by the heavy windstorm that 
occurred south of Le Mars, carrying clouds of dust which were 
converted into mud by contact with rain clouds. 

* * * Observer Fred Z. Gosewisch, of Keokuk, writes as follows: 
"During Sunday, April 23d, frequent showers were falling in 
the afternoon, the temperature being high and winds light and 
variable, with a steady barometer. About 2:20 P. 1.1. clouds 
were moving rapidly from the southwest. A trunk was 

, observed to form below a den::,e mass of dark cloud, passing 
about two miles east of the station. · The lower extremity 
appeared about four feet in diameter and extended within 500 
feet of the ground. When opposite the station, a distinct 
whirl from right to left was plainly distinguished. The trunk 
undulated about. ten minutes, and then slowly receded into the 
cloud mass above, it.•· · 

We regret to learn of the serious illness of Dr Caleb Brown, 
of Sac City, who has served as voluntary meteorological 
observer at that station for the past ten years. He is a man of 
rare personal qualities, and all who kriow of his worth and 
usefulness as a citize11. will join us in the wish that he may 
have a speedy recovery. 

* * * The department of agriculture is to conduct on a large scale 
experiments £or testing imported seeds. The test will be ma.de 
on a large tract of land adjacent to Washington, which was 
set aside by congress for this purpose. Attention will be paid 
to tests of varieties of see·d wheat. In speaking of this feature 
of the work, Secretary Wilson said: '' One of our explorers 
has just returned from Russia, where he went last year with 
directions to study the grain situation, ascertaining what vari
eties winter would not kill, smut, roast or blight, and to bring 
back for the benefit of the wheat raisers of the United States 
the best results of his search. These we shall try on our 
experiment area, and the results will be published.-Ex. 

* i,

* E . C. Bennett, in Orange Judd Farm.er, says: "In some of the 
counties of Illinois half of the hogs often die on account of 
disease In Iowa severe losses are reported. Indiana, Kansas, 
Nebraska. and Missouri report loss, but to a smaller extent. 
Kentucky is comparatively free. Wisconsin, Minnesota and 
the Dakotas are usually lig-ht sufferers. It is seen from this 
that disease is most prevalent where there are the most hogs. 
The massing of animals together and crowding them with so 
carbonaceous a food as corn is an invitation to disease to come 
and reap a heavy harvest. The surroundings become unsani
tary, disease germs multiply fast, the system is enfeebled by 
damp, unwholesome surroundings, and it is not surprising that 
bad results follow. One of the best germioides known is sun
light. Disease loves darkness and dampness. Dry, sunshiny 
quarters are absolutely necessary to continued health. All 
animals must have the sunshine to bask in or they will not 
thrive, and especially young animals require sunshine. These 
facts are too well known to call for proof." 

*** 
The Sioux City Tribune reported the occurrence of a shower 

of mud in that place on the afternoon of April 30th. It says: 

The windward side of every building in the cjty received a 
thorough coating of the sticky mixture. Newly washed win
dows presented a truly shocking appearance a few minutes 
after the storm commenced. The faces and garments of 
pedestrians were plastered and the mud, fairly beaten into the 
texture of the cloth, proved to be almost impossible to remoTe. 
The storm was not of long duration, but while it tasted it 
attracted much attention. Weather Observer Purssell's expla
nation is that the precipitation was the result of the dust 
storms of the preceding few days. The dust was carried high 
in the air, and, mixing with the water in the clouds, pr6>ved 
more than the atmosphere could hold in solution and fell in 
the form of mud. 

• 
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Rockford Register: While nature at times seems spiteful and 
merciless in her climatic vagaries and manifestations, he who 
studies her closely will soon discover a beautiful law of com
pensation permeating all her work. This fact has been very 
apparent this spring; the season opened later, by three weelcs, 
than usual, yet when fairly open there is such a kindly co-op
eration of sunshine and warmth and moisture ,that May 10th 
finds vegetation as forward as usual and crop prospects of the 
most encouraging character. 

methods of observation have shown scarcely the difference of 
n:1\Jn of a degree as the range of influence from the bright and 
dark moon. · 

1'he planets, however, have yielded the most powerful of 
all theories for weather changes. It seems most extraordinary 
that any person, after considering the immensity and power of 
the sun, could for a moment think that one of its tiny attend-
ants, itself entirely dependent upon the sun for its light and 
heat, can overpower the effect of the sun, and produce storms 
of its own in localities. Here is one of these theories: 

Russia in Europe has a forest area of about 500,000,000 acres. 
One-third of the country, indeed, is forest. It is to be noted, 
however, that the whole of the forest area of Russia is under 
careful crown management, and effective measures are taken 
to prevent waste. One peculiarity of the management of for
ests in Russia is, that certain forests are recognized as neces
sary to protect the water supply of rivers, and iu these forests 
the felling of timber is under very strict regulation, the object 
being to preserve the forest for all time. 

The planets, comets, etc., go through a reversed change of 
motion, volume, distance, and density at perihelion and aphe
lion each orbital revolution, which are affected through 
reciprocating electric currents or lines that exist and undulate 
between the planetary bodies. These changes are the cause 
of our most violent st.arms and earth disturbances, The peri
helion and aphelion passa.ges Of the planets, the oppositions 
and opposite positions of the superior planets

1 
the inferior and 

superior conjunctions of the inferior planets, and the eclipses 
of the sun and moon constitute the first grade of meteoric 
disturbances. 

LONG-RANGE FORECASTS. 

CAN THEY BK MADE WITH SUFFICIENT PRECISION TO BE OF 

GENERAL UTILITY? 

This topic was briefly discussed at the convention of weather 
bureau officials, held at Omaha, October 13-14, 1898. The sub
ject is of sufficient general interest to justify the reproduction 
of the brief papers read by Prof. H. A. Hazen, of Washington, 
D. 0,, and Patrick Connor, local forecast official at Kansas, 
City, Mo. 

PROFESSOR HAZEN. 

I wi.11 leave the serious side of this question to those who 
are to follow me, and will proceed in a lighter vein. Our 
newspapers are very ready to publish so-called forecasts of the 
weather a month or even a year in advance, and it is remark
able bow much confidence is placed in such pure guesses by 
respectable people. The explanation, in part, at least, lies in 
P. T. Barnum's bon mot "the AmeTican people love to be hum
bugged." It is a well-known fact that we are very prone to 
remember coincidences in such cases, but very likely to forget 
failures. It will be of interest to inquire as to the principles 
on which such guesses are prepared, for, strange as it may, 
seem, all these men have a supposed cause for all the effects 
they describe as about to occur in a month, year, or one hun
dred years Just as well. All these men adopt cosmical or 
extraterrestrial forces as acting upon our weather. It is 
impossible to see bow such cosmic force can act to produce a 
storm unless it act uniformly over a whole hemisphere, To 
say that a storm will occur on any day and then claim a veri
fication because a storm occurred at one point is of no account 
really, for two or three storms are active somewhere in the 
northern hemisphere every day. 

The moon bas been the commonest of all extraterrestrial 
forces to which weather changes have been ascribed. If the 
moon can raise a tide of 60 feet in the Bay of Fundy, it must 
produce tremendous tides in the air, and why should not these, 
in turn, give us our weather changes. The fact that this 
enormous tide is due to the configuration of the coast, and 
that the greatest tide in mid-ocean is less than a foot, is lost 
sight of. One theory asserts that the moon draws the air into 
a lenticular form, and this air lens concentrates the sun's beat 
so as to give us severe storms. The moon is known to be inert 
and dead. Its surface exposed to the sun may have a tempera
ture of boiling water, while at new moon the dark face may 
have a temperature of 200° below zero, but neither of these 
conditions affects our atmosphere, and in fact, the most refined 

Others claim that the planet has its greatest effect when it 
is farthest from the line between earth and sun, or at quadra
ture instead of in conjunction. These opposite theories pro
duce the novel result that the fair days of one are exactly the 
storm days of the other and vice versa. Notwithstanding this 
plain contradiction, however, each one claims a perfect verifi
cation for his own guess. 

Of course any rigid system of forecasting for a well-defined 
locality and a verification by a strictly impartial rule would 
settle the question of the value of these guesses at once, and it 
would seem as though these planetarians would eagerly accept 
such methods. On the contrary, they absolutely refuse to 
allow anyone to verify a forecast. In one instance one of these 
men submitted a forecast for e&ch day of a whole month, and 
also a curve showing the i·esulting temperature, which he 
claimed gave a complete verification. After a while the same 
forecasts were sent back to him and with his curve ex:actly 
reversed; that is, the cold points in the first curve were sent 
back as the warm points in the second and vice versa. Not
withstanding this exact reversal in the result, he claimed a 
perfect verification of the guess, 

A thorough acquaintance with the methods of these plane
tarians will convince anyone of the uselessness of such guesses. 
We must look to the sun alone for all our weather changes. It 
is very certain that, with a very few exceptions, no definite • • 
forecasts can be made for a period greater than forty-eight 
or, at the most, seventy-two hours; also, tha.t none of our 
weather changes are due to lunar or planetary influence. 
Whether we may ever be able to make a forecast three months 
or even a month in advance is an interesting question. If the 
state of the ice in the northern latitudes affects our weather

1 

then by obtaining information from these far north points we 
may hope to give a general idea of the coming season, but even 
then it will plainly be impossible to make a definite forecast 
for an individual day. 

MB, CONNOR. 

I presume that since the fulfillment of the long-range fore
cast of heavy rain which floated Noah's ark, and perhaps a 
thousand years before, there have been a few people, at least, 
who have considered it wi~hin the bounds of knowledge o_r 
so-called science to make useful long-range forecasts of the 
weather, but unfortunately the success and Ekill of those wise 
wit<J of weather, those soothsayers _of simoons, those human 
horoscopes of heaven, can be measured only by the diversity of 
human eccentricity, superstition, and public credulity. There 
are those to-day who think that the laws governing long--range 
weather forecasting are bidden in impenetrable gloom, while 
there are others to whom they are as an open book. 
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I under$tand there are a few in our own country, who, by 
some special endowment not known to the writer, can harness 
their chariots to lineq of magnetic force and ride on ether 
vibrations to the most distant planet, whose sensitive souls are 
so delicately attuned to the symphony of the spheres that they 
can ascertain with minutest detail the throbbings and pulsa
tions that will take place in the family of worlds for a year or 
two to come, and can tell what the effdct will be on the va.ried 
interests of mankind for the same period, while there ara 
others in the same line of research weighted down by ponder
ous caleulations and stern realities, who, living at the:bottom 
of the aerial ocean, think they are doing well if they can tell 
their neighbors when to carry an unbrella or when is may be 
safe to ship a carload of fruit. 

I ha.ve been sei situated for some years past that I could not 
help but feel interested in this intensely interesting subject, 
for I am bounded on the north by a long-range weather fore
caster, Fuster, of St. Joseph, Mo., and on the east by another, 
Hicks, of .::it. Louis, Mo. \Vhat surprises me more than any
thing else is that, situated as I am, I have not been influenced 
so far as I know by thought transference or the psycho1ogical 
com1nunications which are supposed to pass between kindred 
spirits, l~ut to come to the point: Can long-range weather 
forecasts be made with suffieient precision to be of particular 
benefit to the public? I have to answer yes and no; at times, 
yes; at other times, no. I have tried it and met with success; 
again I hav,3 tried it and met with total failure. ~ 

I do not tbink that it lies within the bounds of human 
knowledge to make definite long-range forecasts under all con
ditions, but I do think it possible, at times, to make a very good 
general forecast for a week or two with reasonable precision 
for certain localities. Some sections of the country present 
less difficulty than others, notably those having well-marked 
seasons and uniformity of conditions during long periods, such 
n,;:, obtain on the Pacific slope. I have tried to find cycles when 
weather conditions repeat themselves, but without success for 
the section of country in which I happen to be located. I have 
found but little consolation in the sun spot theory, as the years 
of supposed maximum or minimum frequency afford no index 
as to what month may be wet or dry, cold or warm. There 
may possibly be some reason, unknown to me, for the assign
ment of nuo;ierous and destructive tornadoes and electrical 
storms to the great solar energy assumed to be devaloped at 
the time of maximum sun-spot frequency, but it will not hold 
very well with regard to precipitation. We are now almost at 
a time of minimum sola1· energy as measured by sun spot peri
ods, and yet my section of the country has received from 9 to 
12 inches of rain in excess of normal. Some of the farmers in 
eastern ICansas and north west Missouri had to plant corn three 
or four times this year on acconnt of washouts. 

Struggling to find something else that might be of aid, I. 
entertained myself for a time with thoughts on lunar influence, 
only to find that I could not swear by the inconstant moon. I 
found that tbe weather was just as liable to be one kind as 
another during any of the moon's phases or perturbations. 

The next line in which I directed some attention was Pro
fessor Bigelow's solar magnetic theory of weather changes, and 
I will say candidly that I got more satisfaction than disap
pointment out of it. I have made several very accurate fore
casts based entirely upon my humble interpretation of his sug
gestions, which I can not possibly attribute to chance, and I 
have made others which, on account, I suppose, of the inverse 
conditions which the professor mentions in his writings, were 
conspicuous failures . 

The last long-range forecast I made was for carnival week 
at T{ansas City, from October 3d to 8th. A bout September 28th 
I gave out, with slight reservation, that we would be within 
storm influences which would give threatening weather and 
some rains from Friday, September 30th, to perhaps Monday 
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evening, October 3d, when they should pass off. Tuesday, 
Wednesday and Thursday should be fair, followed by a change 
suggesting rain on Friday. In addition I stated that the week 
would likely be very much cooler than the two preceding, and 
that people coming to town should bring their wraps and over
coats. It affords me pleasure to state that all this was veri6.ed 
almost to the letter. But that offers no guarantee that the 
nex~ forecast will be fulfillf'd. When I consider the solar 
schemes as a basis for forecasting, I am confronted by the fact 
that unchanging atmospheric conditions frequently occur over 
widespread areas during the whole time necessary for a com
plete solar rotation, and during which every variation shown 
in the average magnetic curve must have occurred, so that it 
seems as if great irregularities ought to have figured in the 
average daily solar impress, or else there must be very unequal 
distribution of earth currents to be acted upon by the solar 
forces. Coming nearer home I will now refer to certain atmos
pheric conditions, doubtless well known to all of you, whi('b. 
appear at times and which make possible long-range forecastc 
with reasonable hope of verification. The area of abnormally 
high pressure which settles over the central plateau region in 
the winter season, exerts a modifying influence on the temper
ature of the western states. Its permanence covers at least 
one week, and usually two weeks, and frequently more. From 
the first phase of permanency it is safe to predict that no very 
cold weather may be expected for a week or ten days, south of 
Nebraska and Iowa. This condition prevailed during the 
greater portion of last winter and, as a result, no very cold 
weather was experienced. On our neighboring lakes ice did 
not reach eight inches in thickness. Again, during the sum
mer months the great south Atlantic higb, which extends over 
the southeast portions of the country, enables a forecaster to 
predict, with reasonable safety, an absence of rain in the west 
for nearly a week. 

The passage of a series of lows, far to the north, in summer, 
presages several days in advance dry weather for the west. 
The series may be anticipated by the very weak high 
which follows the first low, leaving practically a low belt 
along the British line to the north Pacific, while pressure 
above normal obtains over the southern portions of the coun
try. Then, again, circular '' lows,'' the center of which do not 
dip south of the northern tier of states, although rather for
midable, usually produce bot and windy weather in the west 
and southwest, but no rain. These furnish the greater num
ber of stereotyped conditions when it may be reasonably safe 
to make long-range forecasts from the maps, and are, perhaps, 
the most reliable grounds upon which to base them. Regard
ing the seasons, so far as I know, it is impossible to anticipate 
their characteristics as to weather details. Should one season 
show a great excess or deficiency of any element, it would be 
reasonable to expect reversed conditions the following season, 
but for definite forecasting it counts for little, and the man 
who relies very much on it may soon have a "yellow" reputa
tion to carry around witb him. Long-range forecasting, 
except on rare occasions is full of surprises. I would like to 
grasp the hand of the one who can do it successfully. I think 
that, some day, within the lives of present aspiring observers, 
great skili will be acquired in ·this work, but only when we 
have fathomed the methods of the great universe builder. 

WEATHER FORECASTING. 

BY F. J. W.A.LZ, L. F. O., BALTIMORE, l\1D. 

In order to intelligently predict the coming weather for 
e,;ren a small section of the country, it is necessary to know 
the weather conditions that exist simultaneously over a large 
part of the country at the same time, especially over the sec
tions to the west of the place for which the prediction is to be 

,.. 
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made, as the weather of a place depends upon the atmospheric 
conditions developed to the west of it. 

To guide t,he forecaster at Baltimore in making predictions, 
telegraphic repbrts of weather elements are received at the 
station twice a day from about 1 to stations scattered through
out the United States and Canada. These telegraphic reports 
are the results of simultaneous observations made at these 
various stations a.t 8 A M, and 8 P. M., respectively. The infor
mation they give is: Pressure of the air for each station, 
reduced to a sea level and a standard temperature of 32°; tem
perature of the air; wet bulb temperature; the precipitation; 
wind movement and direction; clouds (the amount and direc
tion); the maximum wind velocity and direction in the past 
twenty-four hours, and the time of beginning and ending of 
thunderstorms. These telegrams are all sent in cipher, for 
which purpose a condensed and comprehensive code has been 
arranged, 

At 7:40 o'clock (75th meridian time) each morning and even
ing, the observers at different stations begin taking their obser
vations from accurately tested and standardized instruments, 
noting all the elementary conditions of the air, such as pres
sure, temperature, wind velocity and direction, rainfall, etc, 
By B o'clock the necessary mathematical corrections have been 
made, a.11 observations reduced to the cipher and each filed at 
the local telegraph office. During the next thirty or forty 
minutes these telegrams, with the right of way over all lines, 
are hurrying to their destinations, each station contributing 
its own observations and receiving in return, by systematic 
telegraphic circuits, such observations from other i;.tations as 
it may require. As fast as the reports come over the wires, 
they are quickly delivered and the cipher translated into fig
ures and words of intelligible order. 

The weather conditions given are then entered on a geo
graphical map at the different places, respectively, The 
barometer, temperature and other data, which are represented 
by figures, are written near the places so reporting; while by 
the use of symbols, with arrows to show the direction of the 
wind, the other weather elements, such as clear, cloudy, rain, 
wind direction, etc., are shown. Blue pencil lines are then 
drawn through points having the same atmospheric pressure, 
a separate line being drawn for each one-tenth of an inch of 
barometer, and are called isobars. Then lines connecting 
places having the same temperature are dra~·n in red for each 
ten degrees of thermometer, Tbei;.e lines are called isotherms. 
We now have a. chart or picture sho\ving the wea.ther condi
tions throughout the country at the same instant of time. 

On every map, after these systems of lines are drawn, we 
will find an area, as shown by the isobars, where the barom
eter is lower than anywhere else in the surrounding regions. 
This area is designated as a" low." Likewise we will find an 
area or areas where the barometer is higher than anywhere 
else in the surrounding regions , which area is designated as 
a. 

1
' high." In the great ocean of air that surrounds the earth, 

as in the ocean of water, there are constantly occurring waves 
and hollows-areas where the air is piled up and others where 
it is depressed. The hollows are the depressions which we 
ca.11 ''lows,u the crests of the waves "highs." The " highs" 
are usually attended by fair and cool or cold weather. The 
"lows," popularly known as storms, are usually preceded and 
accompanied by cloudiness, rain or snow, and more or less 
high winds. The influence of the disturba.nce oft.en ext.ends a 
distance of 500 to 600 miles from the center of the storm. The 
area of the storm disturbance may vary from 500 to 1,500 miles 
in diameter, and maintains distinctive characteristics through
out its formation and movement. We may divide these areas 
into four quadrants, each of which sho\VS distinctive f..,atures 
which are maintained as long as the identity of the storm 
lasts. These quadrants briefly described are as follows: 'l'he 
northeast quadrant is distinguished by great humidity, light 

• 

winds and cloud formation, espeC;:ia.lly in the southern portiou, 
together with precipitation. 'l'he sou.theaBt quadrant contain11 
tbe maximum of heat and moisture, and is the origin of all 
severe local storms, especially the tornado. Tbe BOUthWt.Jll 

(J'I.WClra11t is marked by clearing weather, frequently with rain 
in the eastern portion, fallinR° temperature and diminishin,:r 
humidity. The northwest quadrant has the minimum of heat 
and moisture, an absence of clouds and brisk, cold winds, 
From the nature, then, of storm formation precipitation is 
confined to certain parts of the area of the ' 1 lows;" the rain 
area extends to the south and east from 300 to 500 miles in 
advance of the storm center. In advance of tl10 "low," the 
winds are generally easterly or southerly, and bring higher 
temperature. When the center of a "low" passes to the east 
of a place, the wind at once shifts to the west or northwest, 
bringing lower temperature, The "lows" a.re technically 
called cyclones on account of the spiral, in .. vard movement of 
the winds about them in the direction opposite to that in which 
the ~ands of a watch move. The "highs 11 are called anticy
clones on account of the wind flowing spirallv outward from 
the center and in the direction the ha.ads of a watch move. 
The formation, movement and prevalence of these "highs" 
and "lows" across the United Sta.tea practically control the 
current weather conditions and changes; and it is from chart
ing these daily and watching their movement, with a knowl
edge and study of the la\vs governing their formation, charac
teristics and movements1 that weather forecasts are made. 

The birthplace of nearly all of our storms is either in the 
Gulf region, off the Pacific coast or in the far northwest, and 
their final destination the Gulf of St. Lawrence. Their rate of 
movement varies, the average drift eastward being at the rate 
of about 680 miles daily, and their periods average about three 
days each; that is, the time required for the storm condition 
to move across from the point from which it enters the United 
States to the point from which it leaves is about three d&JS. 
"Lows" move faster than'' highs." 

The high areas enter the United States from only two 
points. In the \Vinter they usually o.riginate in Alberta to the 
north of Montana, while in summer the larger number of 
1

' highs" enter from the Pacific ocean a.bout the latitude of 
Oregon The "lows'' have some nine places or districts of 
inception or entrance into the United .StateE!. The paths of 
both are from west to east, and the "lows" all try sooner or 
later to leave the United States in the neighborhoud of New 
England, The paths of both ''highs" and '' lo,vs" usually 
follow well established tracks, and it is this fact, together 
with the more or less constant characteristics maintained by 
them, that is the basis of all predictions of future weather and 
weather changes. 

ARE TORNADOES MORE NUMEROUS? 

(10,vA STATE REGISTER. ] 

That question has again become general in consequence of 
the Kirksville, Mo., tornado; and also the query as to the cause 
of the increase. All admit that the former question cannot be 
definitely answered, because the facilities for the transmission 
a.nd publication of news covered a very little portion of the 
United States at the formation of the government, and three 
m:>ntbs to a year were required for the transmission of news 
from America to Europe, and even in Europe the newapapers 
of the latter pa.rt of the last century did not attempt to publish 
American news of that nature. Besides, the United States 
was so sparsely settled during the past century that tornadoes 
and cyclones could destroy the wild f.>rests for tbous:J.nds of 
miles without knowledge of the destruction reaching the 
settled portions of the nation. 

• 
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The earliest account of a tornado that we have been able to 
find occurred at Northford, Conn., June 19, 1794, but the mere 
date of the tornado is the only detail of the storm that has been 
handed down to present generations. April 4, 1804, a tornado 
touched Hancock, Ga., which is chiefly referred to because of 
the utter darkness that accompanied the storm. September 9, 
1821, the towns of Sunapee and Warner, N. H., are reported to 
have been desolated by a tornado, but no other details are 
given by tho authorities. The first details of tornadoes we 
have found on records were the two that wrought terrible de
struction in Adams county, Miss., on May 71 1840, and June 16, 
1~42, which were almost equally destructive of life, as 317 per
sons were killed in the former, and 500 persons in the latter. 
Since that time the details of the destruction by tornadoes and 
other storms have been preserved, and we think that the num
ber of tornadoes bas only been apparently increased because 
the whole of the country has been settled, therefore every tor
nado and cyclone destroys more or less life and property. 

Many think that the railroad tracks banding the nation, 
and the continually increasing, and large aggregate of metal 
on the surface throughout the country, aid in creating elec
trical disturbances in the atmosphere, and they call attention 
to the manner in which the needle is affected by the pole to 
sustain their theory; but the contrary opinion is presented by 
others who assert that the railroad tracks and telegraph lines 
are useful as lightning rods for the earth. The "scie:itists" 
have many theories in regard to this subject, but the fact 
remains that all countries had windstorms of all degrees before 
there was a railroad track or telegraph line on the face of the 
earth, and it is probable that the number has not been increased 
by the added years. All of the civilized world's disasters are 
now published within twenty-four hours after occurrence, and 
that is the reason why there is an apparent large proportional 
increase in comparison with the days when telegraph and cable 
lines and daily newspapers were unknown-only 100 years ago. 

CLIMATE AND CROP REVIEW. 

The winter of 1898-9 began about ten days earlier than the 
average, and was protracted fully two weeks beyond the usual 
period for the advent of spring. The ground was frozen to an 
unusual depth, and the season for farming operations opened 
at least three weeks later than in 1898, and two weeks later 
than the average of the past ten years. Seeding of spring 
wheat and other small grain was begun in the northern and 
central sections about April 10th; in portions of the southern 
section field work was delayed by excessive moisture, and as 
a result the acreage of oats in that section was materially les-. , 
sened. In all parts of the state the lateness of the season 
caused more or less reduction of the area of spring wheat, oats 
and barley, compared with last year. The effect of the low 
temperature and alternate thawing and freezing during the 
winter, was very damaging to winter wheat and clover, and 
this will result in a considerable increase in the acreage planted 
in corn. The loss of clover in meadows and pastures has been 
general throughout the state, and this is likely to seriously 
affect the hay and forage crop. The last half of April was 
warmer than usual, giving a vigorous start to vegetation, and 
by the close of the month farm work was well advanced, and 
the fields showed good stands of spring wheat, oats and barley. 
Grass was also a.bout as well advanced as usual in meadows' 
and pastures by the close of April. 

SEVE.tti_:; APRIL STORMS. 

Very high winds prevailea '-1 .. ri11p- the closing week in April, 
causing dust storms in some localitl(:". and developing tornado 
activity within a limited area. 

On the night of the 26th a small but violent tornado swept 
through a portion of bhe Soldier river valley, in Monona county, 

causing some loss of life and destruction of property. The 
storm originated early in the evening, in Boone county, Neb., 
and entered the Soldier valley about 10 P. 111. According to 
newspaper reports, and letters from postmasters and others, 
the tornado cloud first made its appearance at the farm of Geo. 
Swenson, about three miles northeast of Moorhead. On that 
farm the dwelling was spared, but the barn and outbuildings 
were demolished. There were eight horses in the barn, of 
which five were crippled and three only slightly injured. The 
next building demolished was the home of Rev. R. J . Hjorlholm, 
Mr. Hjorlholm and family had taken refuge in the storm cave 
when they beard the roaring of the wind, and so escaped death. 
Not a stick of the house was left standing and the outbuildings 
were wrenched and smashed. The High Hill schoolhouse, a 
mile and a half south of Soldier postoffice, was torn from its 
foundation and turned half way round. 

The tornado next visited the farm of Anton Hanson, sweep
ing away his residence and fatally injuring his father-in-law , 
Peter Peterson. The home of Arnt Amundson was also 
wrecked and Mr. Amundson was seriously injured and died 
from the effects. 

The house of George Furne, about three miles southeast of 
Ute, was destroyed, and one son, aged about 11 years, was 
instantly killed. Mrs. Furne was very badly injuted. 

A number of other farms were in the track of the storm, and 
more or less damage was done to buildings, trees and fences. 
Newspaper reports state that some fall plowed fields were swept 
bare of loose soil down to hard pan. The track of the storm was 
twelve to fifteen miles long, but the tornado cloud did not touch 
the earth all that distance. Four persons lost their lives as the 
result of the storm and one or two others may not survive their 
injuries. 

On the 30th, about 3:30 P. M., a severe wind and rainstorm 
developed near Macedonia, Pottawattamie county, and wrought 
considerable damage in a narrow pathway, passing near the 
towns of Oakland, Hancock and Avoca. It was a straight 
blow, or heavy squall, with some of the characteristics of a 
tornado at various points along its track. No residences were 
destroyed and no persons were injured, but several barns were 
demolished and other buildings unroofed. Along the railway 
track telegraph poles were blown down and many trees were 
uprooted or twisted off. The same general disturbance devel
oped a severe hailstorm at various points in the western and 
northern districts, the most destructive effects being felt at 
Bode, in Humboldt county, and heavy winds were experienced 
in all parts of the state. 

APRIL WEATHER RECORD. 

The month began with wintry conditions. At the central 
station the mean temperature of the first ten days was 36°, an 
average daily deficiency of above 10°. The second and third 
decades were warmer than usual, bringing the mean temper
ature up to about the normal for April. 

For the state the average temperature for the month was 
48.9°, which is about the normal for all the stations of record. 
The month was notable for its great extre~es, ranging from 
severe wintry weather to normal summer temperature. The 
average monthly maximum was 82.8°, and the average monthly 
minimum 11.9°. 

'J.'he mefl.n temperature by sections was as follows: North-
ern secti::>n, 47.2°; central section, 48.9° ; southern section, 50°. 

The average precipitation for the state was 2.40 inches, 
as shown by records of 149 stations. This is about .60 of 
an inch below the normal amount for April. By sections 
the average was as follows : Northern section, 1.82 inches; 
central section, 2.65 inches; southern section, 2.73 inches. 

The highest wind velocity re~orded was 60 miles an hour at 
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8 MONTHLY REVIEW OF THE 

Sioux City on the 28th . There were severa.l days of extremely 
high winds during the closing week of the month. 

SUMMARY OF WEATHER CON DITIONS, 

Barometer.-Mean pi-essure for the month, 30 inches; highest 
observed, 30.54, at Clarinda on the 4th; lowest observed, 20 31, 
at Omaha on the 30th; range for the state, 1 23 inches. 

Ternperature .-Monthly mean , as deduced from 119 reports, 
was 48. 9°; highest monthly mean, 54.3°, at Ft Madison; lowest 
monthly mean 1 44.8° at Eagle Grove; the highest temperature 
reported was 89°, at '£burman on the 12th; the lowest tempera
ture reported was 1°1 at Bedford on the 4th; the average 
monthly maximum was 82.8°; the average monthly minimum 
was 11.9°; the greatest daily range was 50°

1 
at Plover, Sheldon 

and Atlantic; average daily range, 41.7°. 
Preclp!tatton.-Average for the sta,te, as determined from 

the reports of 149 observers, 2,40 inches; the largest amount 
reported was 5 76 inches, at Belle Plaine; the least amount was 
.56, at Northwood; the greatest daily amount reported was 3 
inches at Lansing on the 28th; average number of days on 

·which .01 inch or more of preoipitation was reported, 7. 
Wind.-Prevailing direction northwest; highest velocity 

60 miles per hour, from the south, on the 28 th, at Sioux City. 
lVeather.-There were 12 clear days, 11 partly cloudy days~ 

and 7 cloudy days. 
Thwnderstorm.s .-Thunderstorms . were general over the 

state on the 13th, 17th, 191,h, 27th, 29th and 30th. 

ATMOSPHERIO PRESSURE. 

" • EXTREMES. " • a " " 0 • • STATIONS, ,. 
" ..,t •"' _..,. 

.0. ••a -•a " <ll g 0 •• 00 • 000 . .., ~" . .., " • " " •• -·· " o•• • >l" "' ,.o A .., ,.o A -- ---Davenport .......................... ... ..... 29.90 00.42 ' 29.44 27 Des Moines ..... ............. .......... ...... 30.01 3() .48 4 00.44 27 Olarinda ............................ ...... . 30.01 30.54 4 29.42 27 Ores co ..................................... .. ....... 30.40 4 29.41, 27 Dubuque .................................. 29.99 30.43 4 29.43 27 Omaha, Neb ............................... 29.98 30.47 4 29.31 30 Keokuk ........... , ........................ 80.00 30.44 • 29.44 27 Bloux Ott:,- .............. ............. . .... 80.02 i!0. ~3 4 2'.44 f'7 ----Means .................................. 30.00 30.64 4 29.31 30 

WIND VELOOITY. 

-0 . a., 0 STATIONS, " o!e 0 •• ag " .o• 
S" -- " , •• • oS •• " " - ' z >l A A -- -Davenport .................................. ... ....... 6,080 20 SW 28 Des Moines .......................................... . 6,878 42 SW 30 Dubuque ................. . ............................ 5,781 33 NW 28 Keokuk ............................................... 5,901 36 SW 27 La Cross~ Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 5,270 28 w 13 Omaha., eb .......................................... 6,828 '' s 28 Sioux Olty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 10,640 60 s 28 

OBSERVERS' NOTBS. 

Bonaparte-B. R. V ALlC. The first two weeks were cold and 
severe on all young stock, ca.using great fatality. The last of 
month has been above normal and very growing weather, but 
such frequent rains and showers as to prevent the usual 
a.mount of seeding and other farm work. Farm ,vork two to 
three weeks late 

Clint-On-Lu.KE ROBERTS. Farm and garden work progres
sing nicely; vegetation making rapid strides, Some fruit trees 
in full bloom. 

Coon Rapids-DowNs & Co. Seeding all done; some small 
grain up. Farmers plowing for corn. No corn planted yet. 
The ground is in first class condition to work; grass comiag 
good, but nearly all clover winter killed. 

Forest Olty-J. A. PETERS, Farmers commenced seeding 
about the 15th. Season is about two weeks late. Small grain 
about all in at close of month ~nd some plowing for corn. 

Grand M eadow-F. L. WILLIA.MS. First plowing, 12th; first 
seeding, 13th; farm work backward. Hardly grass enough for 
stock at end of month , Ground works fairly well. 

G1·inneU,--A. 0. PRICE. First seeding, 7th and until 27th; 
generally favorable for field work, wi~h ground in fine con• 
dition. Hail on 29th at 3 P. M., size of buckshot to size of 
marbles. The storm of the 30th was a big downpour for an 
hour, washing out culverts and doing other damage; some 
stock killed by lightning. 

Logan- M. B. STERN, The month has been remarkable for 
cold and cloudiness, but vegetation is progressing slowly; fruit 
trees are coming into bloom, but many things have suffered 
from our long cold winter. 

Stqrm Lake-M. L. FULLER, Sleighing continued up to the 
4th, but spring came quickly after it started. Sunday, the 2d, 
was more like New Year's day than like Easter. Light snow 
fell most of the day; overcoats and sleigh-bells had not been 
laid aside. Four weeks later the leaves had begun to unfold 
on the trees, and grass wa.s large enough for pasturage io 
many fields. 

Tara-W. E. HUMPHREY. Season about two weeks late; 
small grain nearly all in; trees are leafing out; pastures look 
green, feed in ten days. Farmers are commencing to get corn 
ground ready, will be some planting done in ten days to two 
weeks. 

BELATED REPORTS. 

Received too late to be included in means: 
Corning-APRIL-Mean temperature, 49. 7°; hil?'hest, 81°

1 
on 

the 28~h; lowest, 9°, on the 4th. Total precipitation, 2 93 inches; 
greatest in 24 hours, . 95 inch, on the 30th. Total snowfall, 2.5 
inches. Prevailing direction of wind, northeast. Number of 
clear days, 13; partly cloudy, 5j cloudy, 12; rainy, 6. 

Northboro-APRIL-Total precipitation, 2.09 inches. Total 
snowfall, 5 inches. Number of. rainy days, 8. 

ERRATA IN FEBRUARY REVIEW. 

ITidianoia.-Mean temperature should have been 15.5°; mean 
minimum temperature should have been of 5.6°. 

Albia-R. MOORE. But little done yet in the way of farm
ing; too much moisture in the vicinity for farm work, 

Bancroft-E. G. BAILEY. First wheat sown on 11th. A 
very fine month every way; farmers mostly through seeding, 
and some commencing to prepare ground for corn. 

ilit Pleasant.-The maximum temperature readings for the 
month of February were about 10° too higb on account of 

, defective exposure. 
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IOWA WEATHER AND CROP SERVICE. 

CLIMATOLOGICAL DATA FOR IOWA, APRIL, 189Q. 

NORTHERN SECTION. 

--
~ TEMPERATURE, IN DEGKl!lhS FAHRENHEIT PRKOIPITATJON, INOBES, 
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Buena. Vista. ............ . . .. . . . . . ... .. • ••• ♦ • . ..... . ..... 
ritt .. ........ ........ 
ancroft t ................ 
ha.rles Oity ............. 
tear Lake ............... 
resco . ... . .............. 

Jecorah .................. 
ows .. . . . . . . . . . . . . . . . . . . . 
ag le Grove t ............ 

,I ka.der ...... ............ 
orest Oity. . . . . . .. . . ... 
rand Meadow " ........ 
reene .. ................. 
amcton ................ 
& w eye ................ 
umboldt .............. . 

,a.nsing ............... . . 
,arch wood .............. 
e Mars. .... . ......... 
lo.son Oity b .. ....... . 
ew Ham8ton b ........ 
orthwoo .. . . . .. . . . .. 
sage . . . . ................ 
lover .................... 
rlmgha.r.. . . . . ....... 
idgeway .... ........... R 

R 
s 
s 
s 
8 
s 
w 
w 
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uthven ................. 
heldon ................... 
ibley .. .. ............... 
'pencer b...... . ......... 
piri t Lake... . . . . . . .. . . . 
torm Lake . . . . . . . . . ... 
ash ta. ....... ........... 
a. verly ................. 
est Bend *· .....•....... 

' .Vest Union ............. 

Average ............ 

Hancock ................ 1,230 . . . 
Kossuth .... • ♦ ••••••••• . . . . . . . 
Floyd . ... .............. . 1,012 8 
Oer ro Gordo ............ 984 
Howard. . . . . . . . . . . . . . . 1,312 27 
Winneshiek ........... 900 6 
Wright .................. . . . . . . 
Wright ................ . . . . . . . . 
Olayton ................. . . .. 
Winnebago ............ 1,220 . . 
Olayton ........... . .... 8 
Butler . ............... 913 . . . . 
Franklin .............. 1,240 9 
Fayette ................. . . . . . .. 
Humboldt .............. 1,082 .. 
Al lama.kee ............. . . . . . 
Lr,on... . . . . . . . . . . . .. . . .. . . . 
P ymouth .............. 1,221 . . 
Oerro Gordo. . . . . . . . . . . 1,130 
Ohickasa. w ............. 1,166 .. 
Worth. .......... ..... 1,210 . 
Mitchell. ................ 1,178 8 
Pocahontas ............ . . . . . ... 
O'Brien. . . . . . . . . . . . . .. .... . . . . 
Winneshiek ........ . . .... . . . ' 
Pa.lo Alto ............... . . . . 
O'Brien. . . . . ·········· 1,406 . .. 
Osceola ................ 1,509 6 
Ola.y . . . • ♦ ••••••• . ... . ... 
Dickinson .............. . 5 
Buena. Vista ........ . . . . • ♦ •• 

Oherokee .............. . . . . . . .. 
Bremer .......... . . . . . 94? .... 
Pa.lo Alto ............... . 6 
Fayette ................ 1,105 . . . . 

-- -
. . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... 

4.6 5 . ..... 83 25 10 
46.6 ..... 81 25 11 
47.4 0 82 26 14 
47 8 84 25 10 
45 8 +2 82 25 7 
4.7.8 -1 83 25 12 
47.5 . ... 81 25, 28 li:l 
44.8 . ... . . . . . . . . 
49.1 .... 85 28 14 
46 4 ... 80 25, 28 10 
47.1 0 78 25, 26 15 
48 5 85 25 12 
48.0 + 1 83 25 15 

. ... . ..... . .. 
48 6 . ... 84 25 8 
50.2 .... 83 28 14 
... .... . . . . . ...... ' . .. 

48 4 . . 8! 25 12 
45 5 .. .... 82 24, 27 11 
48 6 . . . . 83 25 13 
46.6 . ... 82 25 9 
46 8 +2 60 25 11 
47.4 . ... 85 25 6 
47.0 . ... 85 25, 27 10 
48 6 . . 84 25 12 
46.1 . ... 81 25, 28 8 
47.4 ... 86 25, 28 7 
45 9 -2 85 25, 28 10 
45. 1 . .. 83 25 5 
47.8 -2 88 25 11 
45.6 . ... 79 25, 28 6 

. ... ... ... .. . . 
49.6 88 25 17 
4-6.1 0 84 25 10 

. . . . . . . ... ....... . . . . 
-- - ----

47.2 + o 82 8 . .. ... . 10.8 

CENTRAL SECTION. 

Amaua ......... .. ........ Iowa. .... . . . . . . . ....... . . . 23 50.2 2 62 25 12 
Ames .................... Story .................... 936 19 48.6 0 85 25 16 
Audubon .................. Audubon ................ ..... 6 48.4 -2 82 25 12 
Baxter :t: .••••.•••••••••••• Jasper ................. . . . . .. ..... . ..... 83 25 . ..... 
Helle Plaine .............. Benton ................. 840 9 48.6 -1 80 13, 27 13 
Oarroll ................... Oarroll .................. ..... 9 47.3 -2 82 25 12 
Uedar Falls d ............. Black Hawk ........... 844 8 47.8 -2 83 25 16 
Uede.r Rapids... . . . ...... Linn ......... . . . . . . .... 744 17 51.0 +1 84 28 15 
01\nton ................... Olin ton ....... . .......... 609 8 51.8 1 85 26 14 
Ooon Rapids ...... . ...... Oa.rroll ............. . . ... 48 2 . ... 80 26, 28 14 
Davenport ............... Scott .................... 615 27 52 3 2 82 28 17 
Dela. ware ................. Dela.ware .............. 1,081 8 47.0 0 80 25 14 
Denison ................. Ora.wford ............... 1,192 6 47.2 -2 Si 25 11 
Des Moines .............. Polk .................... 867 21 49.8 -2 82 28 13 
De Soto ...... .............. Dallas. . . . . . . . . . . . . .. . 886 49.4 ...... 85 25 10 
nubuque ................. Dubuque .............. . 665 26 50.6 2 81 28 17 
Ga.Iva. ................ ..... Ida ..................... ..... 6 47.2 -2 83 28 12 
Gllma.n. . . . . . . . . . . . . . . . . . Marshall ............... 1,035 . ... . . . . . . . . . . . . . . . . . .. . ... ..... 
Gladbrook .............. . . Ta.ma.. . . . . . . . . . . . . . . . . ... . . . . . . . ..... . ... . ...... . ..... 
Grinnell ........... Poweshiek .............. 1,011 .. 49 2 .... 80 28 15 
Grinnell (near) .... ::::::: Poweshiek .............. . . . . . . . . . 49 0 ...... 82 28 13 
Grundy Oenter .......... . Grundy ................ 966 8 48.4 -1 84 28 17 
Guthrie Oenter .......... Guthrie . .......... ..... 1,269 '8 .6 ..... 83 28 12 
Il ar lan.. . . . . . . . . . . . . . . . . . Shelby ............... ..... 48.8 . ... . 83 25 11 
independence ............ Bucha.na.n .............. 921 37 48.0 1 81 28 13 
Iowa. Oity .. . . . . . . . . . . ... Johnson ................ 644 9 51.4 0 84 28 13 
Iowa. Falls ................ Hardin ................ ..... 6 47.2 0 83 25 14 
Le Ola.ire ................. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . ... . .... . . . . . . . 
Logan ..... ................ Harrison ............ ... 928 34 50.2 -2 85 11 14 
Maquoketa. ............... J a.ckson ................ . . . . . 6 50.1 2 83 26, 28 16 
Marshalltown ............ Marshall ...... . . . . . . . 89S 7 49.1 0 82 :!8 15 
Monticello.. . . . . . . . . . . ... Jones ................... . 800 45 49.4 1 82 25 14 
Mt. Vernon• .............. Linn ..................... 858 . . . 51 2 ..... 84 13 14 
Mt Vernon (Hubba.rd) .. Linn ............ . . . . . . . . . .... 51.5 . ..... 82 28 15 
Newton...... . . . . . .. . . . . Jasper .......... , . . . . . .. 958 12 48.6 0 81 28 15 
Odebolt ................... S a.c ...................... . . . . . . . 4d.8 .... 84 25 13 
Ofiden ... . ................. Boone ................... 1,109 .... 48.2 . ..... 88 25 12 
0 in . . . . . . . . . . ............ Jones. . . . . . . . . . . . . . . . . . . . . . . .... 49.4 . ..... 81 28 11 
Onawa ........... ... ...... Monona. ................ . .. 49 .7 . .... 85 28 14 
Rock,vell Oi ty ........... Oa.lhoun ................. 1,219 . . . 47.9 . ... . 84 25 10 
Scranton ................. Greene ................. ... .... 49 0 . ... 82 25 15 
Sloux Oity ................ Woodbury.. . . . . . . .... 1,122 10 49.4 -2 85 12 15 
Tara ...................... Webster . . . . . . . . . . . .... 1,159 53 6 ... 85 25,27,28 17 
ioledo .................... Ta.ma. .................. · . . . 5 48 .6 -2 83 28 lv 

I nton •.. ... . . . . . . ........ Ben ton .................. 800 9 49.2 0 82 28 18 
Waterloo...... . . .. . . . . . . Black Ha. wk ........ . .. 862 20 48 3 -2 aa 28 15 
West Branch ............. Oedar .................. 708 . . . . 47.3 .... 80 28 14 
Whitten* ................. Hardin ................. . . . . . . .. 47 2 . ..... Si 25 18 
'\Vllton Juncton .......... Muscatine .............. . . . . . ... 51.2 . ..... 82 29 14 

--- -
Average .......... .. . . . . . . . . . . . . . . . . . . . . . ... 48.9 -1 82.7 . .... 13 9 
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... 1.95 -l.99 1.00 2.0 4 

40 1.17 -2.87 .45 3.0 7 
.. ... . 1.34 •••••• ♦ .36 20 6 

42 1.63 . .... . . .86 .9 7 
40 1.07 . ...... .45 1.0 5 
43 1.61 -1. 77 .92 .5 8 
42 2 00 ..... ... .76 20 4 
37 1.55 -1.0i .91 .6 6 
41 3 46 +.14 1.20 1.0 8 
41 2 51 . .... . .69 1 2 9 

. . .. . ....... . ..... . .... . . . 
48 2.46 . ...... 1.10 . .... 5 
38 1.18 .. . .53 . .. . 6 

.. 4 18 +.60 2.30 .2 8 
4.5 1.47 . ... .82 T 6 
41 2.14 -1.99 .88 2.5 10 
. .. 3 31 . . ... l. ll6 .8 8 
44 1 26 . ....... .42 . .... 7 
42 4 12 . ...... 3.00 4 

2.11 . ....... .84 2.5 5 
46 .98 ..... . .30 2.0 4 
48 1 St . ....... .60 . . . . 6 
33 2.89 . .. ... 1. 12 . ... 6 
311 56 . ...... .32 . ..... 3 
40 1.93 -.97 .61 .9 g 
50 .82 ........ .40 . ... 4 
46 1 50 . ... .. 1.00 . .... 2 
37 2.40 . ...... 1 2-i .7 13 
38 .78 ........ .37 3.0 8 
50 1 55 . ....... .88 2 6 9 
47 1 30 -2.18 .58 2.0 6 
46 1.09 . ... ... 78 2.0 4 
40 65 -2.65 .55 'l' 2 
40. 1.70 ....... .98 1.5 8 

. .... 1 28 . ....... .88 1.0 6 
48 2 14 . ...... .90 1.1 7 

. ... 1 50 -1. 92 .66 ·.r 6 

. .... 2. 11 . ... ... l.00 . ... . 4 
---- - - ---- -
.42.4 1.82 -1.55 . 1.5 6 

43 3 0-i .10 1.03 .4 11 
46 2.01 -.84 .77 . . . . . . 6 
42 1.75 -2.19 .61 2.2 6 

. ..... 1.90 . ... .... 71 4.0 g 

38 5.76 2.26 1.86 1.5 10 
48 2.28 -1.59 .80 1.8 8 
44 2.15 -1.34 1 00 .5 4 
44 2.89 -.27 1.25 ..... . 8 
42 2.25 - .94 1.22 ... . rl 
42 1 59 . ..... .66 5 6 
32 2 94 .10 1. 70 .3 10 
3a 3.00 - .38 1.03 ..... 7 
4i 2 63 -2 64 .66 .5 6 
40 2.22 -.82 80 3 0 9 
45 2.03 . ....... .98 1.9 8 
37 4.24 1.18 2.44 T 7 
4a 1.09 -2 51 .50 . ... . . 3 

. .... 2.81 . . . . .. 1.30 T 6 
. .. ... 2.4i . ....... 1.20 . .... 5 

33 5.05 . .. ..... 2.29 .. 7 
40 5.22 . ...... . 2.10 4 0 10 
40 1.76 -2 24 1.04 T 7 
43 1.25 . . . . . . .64 .5 8 
45 4.21 . ....... 1.37 2.0 7 
42 3 45 1.0J 2.02 T 5 
47 3 23 05 1.56 1.0 10 
44 1.74 -2.48 .78 2.0 7 

. ..... 2 61 . ....... 1. 70 . ... . 6 
49 2.08 -. 90 .50 .... 8 
43 1.36 -1 86 .33 ..... 7 
46 2.1~ -1.51 60 ..... 11 
40 3 81 1.13 1.48 .... 5 

. . .. 3 119 . ...... .97 . ..... 8 
41 3 40 . ....... 1.05 .7 10 
as 4.52 1 02 1. 75 5.2 10 
43 2.85 .. . ... 1.00 . ... ' 4 
41 1 62 . ...... .55 .6 8 
49 2.83 . ... .... .117 .2 8 
44 l.09 . ..... .47 .5 7 
11 1.90 . ..... . .63 1 4 6 
46 1.49 . ...... • 'iO T 4 
40 .96 -2.30 .31 ..... 7 
27 1.85 ..... 1.00 1.0 5 
45 3 18 -.24 1.43 2.0 8 

.. 2.96 -.19 1.05 .f> 5 
41 2 38 -.10 1.24 .8 9 
32 2 47 ...... .60 5 6 

. . . . . 1.97 ........ 1.04 1.5 3 
41 3.45 . . . . . . . 1.44 .... 5 

--
41 5 2 65 .65 ..... 1 4 7 

9 

SKY. I 
0 

I>, • I>, <I) 

'tS J,; • 

~ 
..... <ll --o -"I>, ::l ro A 

<I) J,; ce 0 
~'O 

..... ..... - t,( II,'. 
0 0 

J.;l>i .s ..... J,; f.< 
<I) • Cl>'O <I) • :::: 0 
.0 C/l .c::, .c II) a, A a: a~ S,.2 I> 0 

ai-::, "O ::, 0 :::l'O J.,o-P 

z z z ~ - - -
2 28 5 NW 

12 13 5 SE, NW 
. .. . ... . ... . 
4 24 2 wNiw 12 10 8 
9 15 6 SE 

16 7 7 SE 
. ... . . . . . . NW 

... . ... NW 
14 8 8 SW 
. . . . . ... . ... . ........ 
10 18 2 N 
12 5 13 w 
6 18 6 SW.NW 
6 18 6 w 
6 17 7 NW 

. ... . .. . ... . . . . . . . 
20 5 5 NW 
9 13 8 ' ... . ... 

15 6 9 s 
16 10 5 NSS . ... . . . ... 

. .. . . SE 
21 2 7 s 
2 14 14 NW 

18 3 9 SW 
18 0 12 s 
11 14 5 W,NW 
14 9 7 NW 
15 10 5 SE. s 
11 15 4 SW 
9 17 4 E 

14 10 6 s 
14 12 4 s 
15 10 5 s 
6 19 6 NW 
9 15 6 8, NW 

21 0 9 w 
- - - ----
12 12 6 NW 

11 10 9 SE 
6 13 11 .......... 
6 11 13 s 
4 18 8 NW 
5 18 7 s 

16 3 11 . . . . ... 
.... . ... . .. . NW 
12 10 8 NW 
11 10 9 SE 
13 12 5 s 
6 11 13 SW 
9 18 3 SW 

12 11 7 s 
9 10 11 SW 
8 15 7 NW 

11 13 6 NW 
16 11 3 NW 
15 7 8 s 
. ... .. . ... . .. . ... 

7 12 11 N 
12 9 9 BE 
17 9 4 SE 
4 18 8 SE, SW 

10 12 8 s 
16 11 3 NW 
8 18 4 SW 

. . . . . ... . ... NW 

. . . . ... . .. . ... ..... 
14 8 8 s 
17 I 9 4 SE, SW 
11 14 5 s 
15 10 5 NW 
. ... . ... . ... . . . . . ... 
10 5 15 s 
10 14 6 NW 
20 3 7 . ... . .... 
15 0 15 SE 
16 10 4 s 
12 12 6 NW 
17 1 12 ......... 
14 13 3 s, SW 
13 8 9 NW 
0 29 1 SE 

14 0 16 SI!} 
20 6 4 NW 
1a 13 4 NW 
12 12 6 . SW 
13 10 7 SW 
12 7 11 SW 
- - -
12 JO 8 NW 

I 
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STATIONS, 

MONTHLY REVIEW OF THE 

CLIMATOLOGICAL DATA FOR IOWA, APRIL, 1899-CoNTINUED. 

COUNTIES. 

SOUTHERN SECTION. 

Tll:MPERA'IURl!l, IN DEORlilBS FARENH•IT, PREOTPITATJON, INCHES. 

a 
0 • . --· •8 •• t: . ;:IO ~ . 

~ .. ~ .. 
UI ,._,l:!J .,I:! _,.i.. 
4l (P o:1

0
A ~ d,V ~::J 

f:t: ~ d +> c:l.Q <I> o 

SKY. 

-------·l=------1---,-::--:-
Atton .... , . , ..... •. , ...... Union.................. .. . . 45.6 

:r A Cb,.. ~ ~~ ~.Q 

--,-- -·--1--,,-·1-:--:-c-l·--1--:--:-:-I-- -:-:-l·-,-1- - - - --
14 1, a, 4 . • • . . 2 21S .... • ••. .60 6.o o 10 10 10 ....... 

Albia ...................... Monroe.................. 945 49 0 
Atlantic ........ •..... .... Oass..... .. ........ .... . . .. . . 8 '8.3 

. . . . . . 82 
85 -1 

28 
25 

8 l 39 4.80 .... ... 1.18 5.0 11 1.2 7 ti 
4 4 50 1.60 -I.Bi 60 30 6 13 7 10 

SW 
BE 
NW Bate.via ................... Jefl'erson ............. . . 6W •••..... 

Bedford ...... , ........... Taylor................ 49.8 
Belknap .. ......... . ....... Davis...... . .. .. ... . ... 857 .... 50.2 
Blockton ............... . Taylor ........................... 50.0 
Bona.pa.rte ............... Van Buren......... .. . .... 8 51.0 
Burllngton a . ............ Des Moines. . . . . . .. .. .. 526 . .. . 53. 7 

...... 

..... 
- 1 

.... , . 85 
8a 
81 
83 
85 

2i'i, 29 
2.'i, 28 

28 
28 
28 

l 
13 
11 
10 
17 

Bussey .. , ................. Marlon ...... . ................... . .... . 
Oarson .. . ............... Pottawattamie........ . . . • . . . . .... . 
Oentervllle ............... Appanoose ............ . 1,013 6 50.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Obarlton .................. Lucas.................. 1,oao . . . . 48 6 
Ohllllcothe ............... Wal)ello .... ...... ... . 6'5 ....... . 
Olarlnda. .. .. .. . . . . . . . .. Page.................... 1,069 0 49.8 
Oollege Springs......... Page............ ..... ... . ... . 8 40 2 
Oounctl Blu!l's ........... Pottawattamie... ... 989 .. 50.8 
Oumberland, ............. Oass ................................ . 
Danville .................. Des Moines.. . . . . .. . . . 715 . . . . ... . 

-2 83 g{I. 0 
8! 28 10 

-2 
-4 ..... "' " 85 

..... 
2o 

25, 28 
12 

..... 
. . . . .. 

7 
II 
14 

. . . . . 
Eldon.................... Wapello....... . . . . . . . . ... . . . 51.6 
Emerson ..... ............. Mills ...... ,. .. . .. . .. . .. . . . . . . . .. . . . . . .. 
Fairfield .1:... .. . • . . . .. . . . . Jefferson .. . . . . . . . . . . .. 767 13 52 7 +a 86 

..... 12, 26 82 0 

Ft. Madison•. . .. . . . . . . . .. Lee.... . . . .. . . . . . . . . . .. . . 516 51 54. 3 2 82 
Glenwood ................. Mills,................. 979 29 50 ~ 2 .S7 

12 
29 
12 
25 

. · 12 

"' 10 
Greenfield ......... .. ..... Adair................... . .. . . 8 48 4 -3 811 
Griswold . . . . . . .. . .. . . . . Oass. . . . . . . . . . .. . .. . .. . .. . .. . . . . . .. . 12 

Bamburg ................. Fremont............... 012 ... . .. . 
Hedrick ................... Keokuk................. .•... ... 48.0 
Hapeville ................. Olarke . ...... . .............. 8 48.8 
Indianola................ Warren................ ... 7 50.0 
Keokuk. ............. ... . Lee. ... . ...... . ........ 618 28 53.3 
Keosauqua ..... , ..... .... Van Buren ................ , 7 51.6 
Knoxville ................. Marlon........ . . . . . . . . ·.,.. 6 60.6 
La.cona .. . .. . .............. Warren ................ . ...... . 
Lamoni d ..... ....•....... Decatur ... . ,........... . . . .. . .. . 52.8 
Lenox ..•............ . .... Taylor... .......... .... . ... . . . 49 0 
Lockrldge:I:.. . . . . . . . . . . , . J efl'erson . . . . . . . . . . . . . . . . . . . . . . . ... . 
Melrose, .................. Monroe........... .... . .. 853,... . ... . 
Mooar .......• , . . . . . . . . . . . Lee.. . . . . . . . . . . . . . . . . . . . . . , ... 
Mt. Ayr............... .. Ringgold .............. . 1,236 6 
Mt. Pleasant ...... ........ Henry . . . . . ... . . . . . . . . .. 725 
Murray .................. Clarke ................ 1,183 ..... . 
Omaha (Neb) ............. Douglass ............. l,U3 ... . 50.6 

50.8 
49.0 
51.8 

Osceol!\ ................... Olarke ..... , .. .. . . . . . . . 1,12~ .. . 48 8 
Ovid ...................... Wayne.. . ............... .. . 6 40 3 
Oskaloosa ................ :Mahaska.............. 850 16 50.3 
Ottumwa ................. \Vapello ........ .... ... 630 5 50.2 
Pacific Junction ......... Mtlls.. ....... ....... .... 860 .. 4{1 2 
Pella ........... ... ...... Marlon.................. . . . . . 47 .5 
Red Oak ................. Montgomery ...... . ... . 1,033 . . . 51.6 
Sigourney ....... . ........ Keokuk............ ... ..... . .. 49.6 
Stuart............. . .. . . . Guthrie................ . . . .. . .. 48 4 
Thurman ................ . Fremont... ........ .... ... 51.5 
Vllllsca. ........... ........ Montgomery ......... 1,058 6 49 O 
Wapello ................ , . Loulsa.. .. .. ....... .. . 578 .... 52.4 
Washlagton .............. Washington........... . 738 8 4{1.8 
Winterset ................ Ma.dtsoa... .. . . . .. . . . . . . . . . . .. 8 48 2 
Woodburn ................ Olarke.... .. .. . .. . . . . . . . . . . .. . .. . .. . 

. . . . .. . . 
. . .. . . .. . . .... . 

82 28 
-3 80 28 
-2 82 28 

I 83 28, 29 
1 82 25,28,2!1 

-2 82 25, 28 .. . . . . . . . ..... 80 
81 

. . . . . . . 
26, 28 

25 . . . . . " ....... . . . .. . 
.. . . . . 83 

-3 82 .. "· 29 25 
27. 28 

10 
II 
14 
1, 
10 
15 ... .. 
27 
10 

9 
7 

12 ... . . . . . . 
' ..... 84 12 17 
... 82 2812 

-482 28 8 
084 28 12 

-4 83 28 12 
82 12,25,26 10 
80 28 14 
83 12,24.28 9 
1!5 28 9 
82 25 10 

. ... 89 1213 
-3 84 24, 25 4 

.. • • • . 8.5 25 11 
-2 81· 13,25,t6 7 
-a 83 28 13 

.. . . .. . 

' I 4 
I 

' . ....... 
. ...... 

I 
I .. ..... 
' I 4 . ..... . 

. ....... 
I 

1 
I • 4 .... ... 

. ...... . 
I 
I 
4 
I 
I 
I 

'I • 

..... J.74 ........ 1.00 .2 5 .. . 
4.'S 291 ....... 95 4.0 8 7 18 
41 2 90 . . . . . .60 10 .0 10 15 5 
41 2.69 .. .. .92 3.0 8 10 15 
42 2 44 -1.36 .68 3.0 8 
BS 8.45 .. .. .. . 1.24 2 o 12 

2.78 ...... .0-i 3.5 II ... 

.. . . 

5 
10 
5 

.... 
. . . . 2 36 . . .62 2 0 7 

39 3 12 -I 86 1 .61 1.0 8 
. . . . ... 

30 2.~9 ...... .. .60 3.2 14 
333 .70 45 9 « 

38 
39 

4.30 + 1 06 l.!O 5.5 9 
3.62 -.u 1.74 7 
1.27 ....... .52 .7 8 
1.22 . .. . . . .55 2 -1. 7 

II 14 
' 1, 

5 
7 

7 
8 

11 
5 

SE 
NW 
NW 

. . . . . . ... .. ...... . 

. ....... . 

•• NE, SJil 
. ........ ' 

NW 
BW 

' N, SW 

" 
2.63 ....... 1.05 3 8 
2.11 ...... . 48 32 U 

18 
19 
18 
11 
10 
16 

5 
a 
I 

14 
16 
4 

4 ........ .. 

48 
1.00 .. . . . 50 2.5 3 ... 
3.19 +. 14- 1.10 4.0 11 10 
3 95 . 73 l 12 4.0 9 7 

42 a 51 .98 1.03 2.2 6 5 
48 2.38 -1.22 .67 8.2 9 15 

1 56 .. .. .. .. .45 3.5 6 3 
...... 5.07 ........ 1.75 1.0 6 12 

88 2. 70 . . . .62 3.0 9 
88 4.08 21 .116 10 
87 s. 70 -.11 1.01 1.2 13 
32 3 28 .09 2.00 a.o 11 
43 il.26 -1.26 .89 6.0 7 
40 3 57 -.58 1 20 5.0 IO . .... 1.97 ··•··· .. .98 .5 0 

2.60 .... .... .73 ..... 8 

8 

' 14 

' 12 

10 S 
. . .. . .. 
13 
10 
18 
7 

14 

' 12 
10 

' 

7 
18 
7 
8 

13 

' .. 
10 
11 
10 

8 1 13 

' ' 

SE 

·s; s if 
s• 
N 

' NW 
s,sw 

s 
NW 
SW ......... 
NW 

39 
38 2 22 .... .... .67 2.5 9 15 5 10 

. . . .. .. . . . .. 2.88 . . . . . . . .89 a o g o 12 o 
.. . . . . . . 77 . . . . . .40 6.0 7 5 24 1 

NW 
SE 

. . . . . . . . ' .... 
l 47 3.08 ...... . .72 3.0 11 10 7 13 
1 38 3.11 -.65 .88 6.0 P 8 H 8 
2 42 l!.27 ...... ,. 1.00 ..... 6 14 11 5 

I 
I 
I 

1. 4 
I 
4 
4 • I 
I 
4 • I 
I 

' 

... . 2.97 ...... .78 T 7 9 20 1 
34 1.78 ········ .82 1.3 ff 8 11 1t 
39 3.61 .... . .. .so 3.0 11 
39 8.21 -43 1.03 4.5 10 li 
41 2. 76 + 02 1.25 1.5 IO 13 
41 2 .19 -1.69 .67 .2 7 10 
49 2 .02 ... .. .. .91 4 8 7 16 
87 3.62 ... ..... 1.86 2.0 11 13 
41 2.89 . .... .. .66 .. .. . 6 17 
47 2. 76 . . . . ... . .50 3.2 10 n 
48 IM ....... 1.W .8 5 13 
37 837 ... . ... 92 6.8 7 6 
47 8.38 -.56 I.IO .. .. . 7 17 
41 1.64- ...... LOO ..... 6 15 
43 2.81 .10 .66 . . . 8 

5 11 
4 13 

' 11 
' 5 
' 8 0 IS 

15 4 
' 8 

12 12 
10 S 
0 8 

. . . . ... 

SE 
SE 
NE 
SE 

. ....... . . 
NW 

NE,9W .,. 
NW 
NW 
E. S 
SE 
s 

SE 
N 

SW 
s 

SE 
S, SW 

43 240 -2.03 .75 T 8 . . . . ....... " ............ . ...... . 2 58 ..... .. .75 3.6 12 II IO 9 
A. verage ........... . 
Av. fol' the state .. 

---1-::-,-1- -1---1-,,-~· 1 --1-,,--,-
50.0 -2 82.8 . .. ..... 10 .9 ........ 41.1 
41!.7 -1 828 ........ 11.9 . ...... 417 

. . . . .. . .. . . . . . . . . . . . . .. . . . . . . . . . . .. - --:::-·1--1-:-:-1- -- -- --,----
2.73 -51 ..... . 3.2 7 12 10 8 SE 
Z.½O ·90 ..... 2.0 '1 12 11 7 NW 

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 

•Means determined from 7 A, 11., 2 P. :11. and 9 P. M. observations, and maximum and mlntmum are taken from eye readln.ir:s. tMeans determhu•d 
from 7 A, 11. and 7 P, x. observations. ;Received too late to be computed with means. a One day missing, b two days, etc. 
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, ........ 

... 
DATE, • 

CII 

STATIOlfB, S:I 

1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 as 29 ao di 
a) 

~ -- --- -- -- -- -- --- -- -- -- -- -- -- -- - - -- - - - - - - --- - - - - -- . . . . .. .. . . .. .. . . .. . . . . . . .. .. . . 
1Ma.x ..... . . .. .. 

Afton ... •·· Min ..... 14 22 14 14 22 33 29 28 29 Bi 89 89 68 38 30 30 33 35 3a 39 3<i 41 50 52 
I l'd.a:x .... 32 33 32 40 45 46 42 50 56 66 60 79 77 62 62 6:-} 75 60 71 63 55 61 65 73 

Albia .... ·· · ~Un ..... 8 17 23 18 25 33 30 25 27 35 i3 40 66 38 37 28 44 '8 31 44 81' 42 50 
Ma.-x . ... 28 26 32 39 46 36 40 46 59 66 67 79 72 58 60 68 70 50 70 44 56 62 68 

lta(B'd'n) A 

A. 

?t1in ..... 11 14 18 14 28 30 25 26 17 34 36 44 55 as 34 I 28 48 84 81 
Ma:< ..... 32 34 40 47 48 46 45 50 53 65 71 76 80 66 53 61 75 66 69 

1na.no. • . • • • !\lin .... 15 12 24 20 26 32 33 18 27 84 41 33 55 40 37. 27 42 42 29 
J Mnx ..... 30 28 37 « 46 87 43 48 61 65 '71 80 75 68 53 66 70 58 72 

A.mes . •. • • · { ?tlln .... 16 16 21 18 28 32 36 29 33 33 38 84 63 37 36 28 46 8.5 2i 
Max ... 38 29 31 41 46 37 47 51 60 66 74 81 72 62 571 68 73 57 75 

Atlantic... Min .... 16 23 18 4 29 30 25 24 22 85 82 31 50 36 32 83 49 36 31 
i Max. 31 28 31 40 46 47 43 48 58 64 68 80 74 5T 64 67 72 57 74 

Andubon ... ; Min ..... l t 21 22 22 23 25 27 27 27 35 37 88 40 az 37 27 49 89 84 
f 

1 
Max ... 31 29 35 80 45 37 il 46 87 62 67 77 74 52 48 67 72 48 67 

Bnnero t... r.lln . . .. 11 14 18 18 30 31 2T 28 t9 34 86 37 86 33 82 30 42 87 29 

1 
Max .... 35 30 33 41 40 4l 48 48 56 65 72 79 76 76 56 64 74 63 76 

Bel cnap .... l Min .... 13 19 19 17 27 33 8! 31 30 35 38 38 39 42 39 I 30 45 43 38 
Rello Pl'ne { Max····· 29 35 40 46 48 46 4i 50 58 66 70 77 80 65 58 51 72 69 68 

Mln .... 13 14 22 20 25 36 31 26 82 35 39 85 62 37 36 26 38 30 45 
df d I Ma.x .... 40 8! 34 38 39 38 48 50 60 69 74. 83 78 65 62 68 72 60 75 

Be or .. ··)Min .... 8 15 24 1 31 31 28 25 28 at 32 38 55 38 86 23 45 44 83 
k J Max .... 40 32 35 4B 44 39 « 48 57 67 70 80 77 62 5f 65 73 69 76 

Bloc ton .. t l'IIln .... 15 24 2'i 11 29 38 30 28 29 37 55 39 57 40 41 29 40 37 37 
t ~Max .... 30 27 33 39 (0 « 48 50 M 67 73 79 80 70 57 64 75 61 72 

Bonapar e. Min ... . 10 15 26 17 25 3i 83 28 29 84 47 37 56 42 39 I 29 42 45 37 
1 t J M.a.x ..... 24 3'3 36 39 44 37 42 46 5i 62 66 'T6 78 52 48 66 73 52 68 

Hr t ....... I Min .... 1U 22 19 12 28 31 29 29 25 aa 35 85 60 82 28 25 42 3a 26 
Burlington .l Mi\X. · • · 31 33 3a- 40 45 46 47 54 59 69 79 75 80 68 57 67 75 611 73 

I Min .... 18 25 17 25 82 82 29 30 37 49 38 59 44 41 30 44 50 35 

0 11 {Max .... 32 26 33 43 48 37 46 51 6l 63 72 81 73 59 54 74 69 56 78 
arro ..... Mln ..... 12 18 20 12 28 28 25 26 26 33 32 38 56 28 36 26 46 34 28 

Oedar Falls { rif;:::: 3~ 36 35 47 40 39 45 I>() 59 63 73 77 78 56 56 66 73 58 72 
15 15 25 29 30 32 32 31 81 34 88 33 55 87 32 36 39 35 28 

O d Rao { r.Iax. ·· 80 36 40 48 50 45 4i 50 57 67 71 80 81 5S 52 65 76 56 70 
e ar . . Min .... 16 15 84 22 27 33 83 211 31 37 43 36 57 41 89 31 45 43 33 

o,ntervlll• l fill'::::: 33 32 29 4a 42 42 42 50 56 67 72 81 76 69 58 62 76 67 73 
9 20 24 14 25 3g 30 32 30 86 45 42 58 40 38 30 48 40 43 

Oh lt Ma.x .... 36 27 28 38 41 39 41 48 51 65 71 79 '15 60 55 63 72 58 72 
a.r on ... Min .... 10 2il 24- ll 25 32 30 27 30 37 42 43 55 a9 39 27 35 37 83 

UbarJes Oy { Max.··· 25 27 34 42 45 40 42 47 54 60 65 75 76 57 48 6:l 72 59 66 
Mln ... li 15 22 20 28 31 3! 29 29 30 34 32 60 35 29 80 41 38 28 

01 t d i Max .... 89 3-~ 31 40 42 86 49 51 60 70 74 83 78 65 59 68 74 63 77 
l\r n a.... Min ... 16 25 17 7 30 31 28 28 26 34 311 39 'il 39 87 27 49 36 36 

Clear Lake J Max· ; · · 32 38 42 49 62 60 43 48 62 65 78 70 58 45 64 60 42 72 60 
I Min .. 10 12 20 13 29 82 29 32 32 40 36 32 22 80 28 32 30 30 32 

Olint,on .. . . ~f;: : : . 3? 38 43 49 50 47 45 51 60 66 74 77 83 69 57 68 'i2 61 7l 
' iJ 

17 t4 25 19 22 33 34 28 25 27 45 86 55 41 36 27 42 48 31 

Oollege fSps Max .... 86 83 31 38 41 36 45 49 59 70 71 81 78 64 58 64 72 63 72 
?tlln ... 11 23 2H 12 28 29 26 27 29 35 49 45 50 38 41 29 4t 35 38 

Ooon Rap .. Max 31 21 32 41 46 40 42 47 56 64 66 76 70 158 52 64 68 60 72 
.Min ... 15 20 ~ 14 29 31 29 29 30 36 87 41 58 85 39 . 29 49 87 so 

Oo. Bluffs . { ?t!a.x · · 42 33 38 43 44 37 50 52 62 119 72 85 74 62 57 71 72 6l 73 
Min ... 17 '.!.7 19 14 30 25 26 88 30 40 42 46 59 40 36 33 41 38 38 

u es ·o fh1a.x .... 25 27 35 40 43 36 41 46 51 58 65 71 76 51 50 63 72 43 6i 
r ,, .... · · Min .... 10 7 13 13 25 31 31 27 31 32 36 a5 48 83 30 27 41 38 29 

Davenp'rt. {Max.··· 32 3? as 45 45 43 45 49 54 63 74 76 78 69 54 62 72 60 69 
Min .... 17 17 26 28 29 35 35 30 32 40 51 44 57 44 38 3-1 46 45 40 

0 . h ..I Max .... 25 31 42 43 47 17 43 48 112 61 63 74 79 60 48 74 70 45 68 
t,COra. .. · · 1 Min ... . 12 I 12 17 1 ti 26 32 32 27 30 28 80 83 53 37 3) 42 33 40 29 

Del awe.re .. j M~x · · · · 27 33 38 45 46 45 45 48 45 62 69 75 79 58 59 6! 73 62 64 
J Min .... 15 14 22 22 25 82 82 28 29 29 40 38 55 B7 32 27 42 42 21 

... , l'rl ax . . . 31 Z7 31 43 51 34 40 50 60 67 '70 70 75 58 58 70 73 5'1 75 
Dcnhson ... 1 rtlln .... 13 19 19 l l 29 80 23 26 26 815 32 as 61 30 25 26 47 35 33 

Des Molnes { ~f;: · · · 3, 28 36 4.0 44 39 45 4.9 68 65 71 80 74 58 54 Gi 70 57 71 
17 20 26 13 81 38 32 32 38 89 4.1 40 50 41 88 32 50 39 36 

Da S to J }la.x. · · 31 82 31 41 49 39 41:> 50 59 67 70 80 78 57 65 63 73 58 73 
o .. · · I Min ..... 16 18 2! 10 30 32 30 27 as 37 40 36 52 39 33 29 50 38 30 

Dows { Max ... 24 27 34 44 37 89 41 48 5' 6, 67 73 74 58 51 65 70 65 68 
....... Min. 13 16 21 14 16 31 26 25 28 8' 34 35 53 33 31 28 43 53 27 

Dubuque .. {Max.··· 27 36 39 46 48 44 44 48 55 61 78 74 79 56 53 6l 72 55 66 
Mln .... 17 17 25 2a 26 34 34 29 31 aa 48 37 56 42 37 32 45 48 36 

Eltloii ~ Max···· 3l 30 35 43 46 44 45 51 59 69 75 82 80 71 59 66 77 71 79 
..... Min 9 17 26 12 27 83 33 30 21i 35 42 34 57 42 39 31 41 4.4 37 .... 

Elku.der ... J Max .... · 35 85 40 50 51 « 46 53 57 63 74 78 82 57 61 67 76 46 70 
I Min ..... 15 14 22 20 24 33 32 25 25 26 35 30 54 89 28 27 45 42 29 

Fairfield ... J Max· · · 3i 35 37 55 « 44 4.7 58 65 t\9 715 86 78 69 55 62 72 117 71 
I Min ... 12 16 27 26 30 36 35 31 il 38 48 38 116 44 i3 32 46 48 as 

Forest Oity { Max. 2-3 26 35 39 44 38 42 47 5i 61 66 76 74 53 49 65 70 65 67 
Min ... 11 10 19 l(i 16 31 30 28 29 34. 38 38 49 38 31 28 38 34 30 

Galva. {Max .... 28 26 ao 42 46 43 42 46 68 70 69 82 76 55 52 75 72 58 73 
.. · · · rrlin .... 12 15 20 12 30 2'2 26 26 28 84 32 39 52 32 26 32 46 25 34 

a1enwood .. 1 Max· · · · 40 36 30 41 46 40 48 52 61 71 73 87 77 62 60 72 74. 66 74 
Min ..... 15 25 25 10 30 29 24. 27 29 36 38 45 59 38 4Z 30 52 86 38 

Greene ..... { t{~: : : . 25 32 36 48 19 au 42 49 67 64. 69 79 77 69 49 65 71 57 70 
15 12 2a 21 28 3e 31 28 29 S3 36 34 52 84 32 30 42 87 29 

Greenfield. ~ :tiia.x · · · · 8.5 32 32 41 45 37 43 48 57 68 70 80 76 58 55 65 72 57 78 
Mln .... 13 20 16 12 27 31 26 23 27 35 38 43 50 86 38 28 43 34 30 

Grinnell. ... { ~fJ: ... 30 28 35 41 43 40 41 49 55 63 69 76 77 58 50 '18 72 59 68 
15 15 2'2 19 j 9 33 31 27 43 35 41 45 68 89 39 30 44 39 35 

Grln'l (nr ) . { Max· · · · 23 29 35 43 45 41 42 49 58 66 70 79 77 67 52 66 74 66 71 
Min .... 14 13 23 16 27 31 30 26 30 32 38 89 50 86 37 27 42 36 82 

Grundy O'r Max ... 29 88 39 42 48 37 4, I>() 54 65 70 79 80 55 51 67 75 55 71 
Min. .. i.,18 17 17 19 2.5 30 27 27 32 30 37 42 47 35 34 27 41 35 85 

G11thr ie O'r Max ... 33 30 32 49 45 39 45 48 69 67 71 79 75 63 54 65 71 57 74 
Min. .. 16 19 23 12 27 27 26 27 27 35 38 40 56 34 38 27 4! 36 31 

Ila.mpton .. · ri1a.x. . . 25 31 87 « 47 36 47 49 56 62 66 18 77 53 49 66 73 49 70 
Min .. 15 15 22 20 29 32 30 29 80 35 38 40 49 35 8~ 32 45 35 29 

Harlan .... Ma.x . .. 31 1--29 33 41 48 40 45 50 60 66 72 Sl 76 63 54 70 71 63 76 
Min .... 13 22 • 23 l l 29 29 ~ 26 24 34 35 37 56 35 41 25 46 37 34 

Hedrick .... { tif;.::: 32 32 35 40 46 45 « 50 56 66 72 78 .. . . .. . . .. 
10 16 25 17 27 34 28 27 29 29 41 40 53 37 32 40 48 

Ho1,1evllle .. { Max· · · · 86 27 28 40 41 86 42 47 57 65 69 80 76 60 54 64 70 F5 73 
Min ..... 11 21 23 12 27 32 29 28 31 38 48 43 56 41 40 32 45 35 35 

Humboldt.) Max.··· 26 30 34 40 45 40 44 47 57 68 6'i 78 77 69 62 68 78 61 72 
I hlin .... 14 18 20 8 30 30 29 27 29 83 31 37 57 83 32 21 48 37 28 

In'pend'ce. J Alax · · · · 27 31 40 46 47 44 46 51 56 68 71 76 80 56 4.9 6-i 15 68 67 
I Min .... 14 13 :11 22 23 81 30 21 28 30 86 34 47 35 81 27 40 41 25 

84 28 31 40 42 89 43 50 58 64 78 80 75 69 54 64 71 66 72 
44 40 31 48 37 35 

36 
6!l 
47 
65 
40 
56 
36 
64 
27 
60 
41 
62 
40 
63 
35 
72 
45 
66" 
40 
64 
50 
58 
40 
71 
48 
47 
35 
68 
45 
69 
45 
65 
43 
65 
43 
60 
45 
59 
39 
60 
£8 
73 
61 
60 
56 
65 
38 
58 
07 
53 
43 
70 
48 
62 
42 
65 
46 
48 
36 
63 
40 
61 
43 
59 
40 
68 
46 
62 
i7 
67 
45 
62 
49 
60 
40 
52 
34 
61 
35 
60 
44 
57 
sa 
66 
47 
64 
44 
56 
43 
67 
37 
65 
4.4 
63 
36 
.. 
34 
54 
40 
6i 
40 
61 
47 
68 
42 [oclianola. .. { Max. · · 

Min ..... 16 20 24 14 28 Si 30 28 32 38 40 60 89 
Jo.va Oity .. j Max.··· 33 33 41 48 50 48 45 50 51 68 74 81 82 68 5i 64 77 67 72 71 

Min .... 16 18 2.'i 21 25 33 33 !8 27 83 89 Si 53 41 39 28 39 45 31 48 
Iowa. Falls. Max.··· 27 3i 88 48 45 37 43 49 57 63 68 76 76 54 51 6-l 70 52 69 58 

I Min .... 15 14 22 15 26 3l 28 26 29 82 35 32 48 84 31 27 44 33 25 42 
Keosauqua. J M11.x · 84 31 33 « 44 « 43 48 57 68 72 79 79 63 58 72 76 63 7Z 70 

I ~in .... 10 18 26 16 25 32 33 28 29 88 38 36 68 43 36 40 45 45 36 49 
74 60 7i 70 

at 33 33 
55 68 7! 
40 41 51 
54 67 71 
35 36 50 
56 60 74 
84 83 50 
57 69 78 
37 35 53 
54 64 74 
35 33 ,9 
56 65 · 67 
40 40 45 
57 60 78 
39 35 44 
59 66 75 
33 42 45 
55 57 70 
35 42 51 
58 65 64 
42 50 62 
64 65 75 
34 80 47 
72 68 70 
« 48 53 
65 6i 67 
30 33 47 
72 70 68 
52 45 85 
55 66 73 
41 41 51 
54 61 70 
40 44 ~ 56 59 6:> 
37 42 51 
54 64 75 
37 81 49 
58 68 72 
35 45 50 
66 1a 78 
40 46 46 
62 61 73 
44 44 50 
57 08 68 
32 35 51 
53 80 65 
34 83 150 
59 59 73 
37 40 50 
58 62 73 
87 31 46 
59 66 71 
44 46 51 
58 67 74. 
29 30 47 
55 64 68 
4.0 36 47 
53 62 72 
31 30 46 
53 59 66 
37 41 62 
54 58 68 
35 35 51 
56 6i 72 
35 32 48 
68 65 68 
42 41 50 
60 tl2 69 
42 46 53 
66 70 71 
39 33 48 
68 68 63 
43 47 51 
54 65 73 
35 33 47 
55 66 65 
32 80 54 
54 59 74-
36 89 49 
56 68 76 
37 31 47 
55 66 72 
32 38 48 
58 · 57 6$ 
38 38 49 
53 5tl 70 
as 87 49 
56 67 75 
86 82 46 
5! 57 64 
32 85 48 
54 117 75 
36 32 48 
52 60 73 
33 35 60 
. . .. 
39 42 50 
53 58 68 
34 42 51 
66 66 73 
36 86 49 
53 66 73 
88 34 47 
64 58 65 
86 40 52 
60 67 76 
41 43 49 
5i 61 74 
36 80 48 
57 64 66 
43 47 54 
56 65 6': 

60 
74 
49 
72 
54 
78 
45 
79 
41 
75 
46 
77 
« 
75 
52 
73 
46 
82 
42 
75 
31 
70 
53 
80 
45 
70 
55 
77 
48 
73 
40 
74 
51 
72 
51 
72 
51 
76 
47 
79 
46 
80 
42 
71 
49 
78 
46 
73 
45 
79 
53 
77 
46 
68 
52 
78 
47 
71 
45 
76 
45 
73 
50 
76 
50 
74 
48 
73 
48 
75 
52 
80 
43 
71 
50 
74 
48 
78 
45 
79 
48 
80 
46 
7'1 
47 
70 
51 
71 
60 
77 
45 
77 
45 
77 
47 
77 
45 
77 
49 
74 
53 
78 
46 
74 
46 
73 
50 
77 
52 
74 
46 
71 
63 
68 

60 
80 
48 
84 
50 
82 
48 
85 
45 
85 
43 
82 
55 
81 
49 
83 
53 
70 
48 
85 
45 
80 
49 
80 
51 
83 
43 
81 
56 
82 
49 
83 
47 
81 
52 
80 
51 
72 
49 
82 
44 
Si 
48 
84 
4t3 
81 
51 
82 
51 
80 
53 
82 
5i 
82 
45 
80 
67 
83 
65 
80 
51 
84 
48 
79 
50 
85 
46 
81 
46 
81 
53 
81 
47 
84 
41 
T9 
55 
80 
48 
80 
45 
Si 
51 
85 
46 
8~ 
52 
76 
65 
80 
50 
88 
48 
82 
53 
83 
51 
83 
47 
80 
52 
79 
53 
84 
48 
79 
44 
80 
51 
88 
48 
S!J 
48 
82 
50 
79 

. Keoku k ... { Max· · · · · 81 30 32 4(t 43 '4 42 50 56 68 74 78 80 61 56 64 
Min ..... 14 20 26 24. 26 87 34 Bl 32 39 56 46 61 47 43 85 44 64 44 51 43 49 55 55 54 
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. . . . 
57 55 46 
80 81 82 
55 64 47 
7f 76 82 
57 6'1 45 
79 77 81 
52 63 60 
80 76 82 
53 46 45 
80 80 88 
60 57 89 
77 78 80 
57 55 44 
80 79 80 
56 110 43 
80 75 83 
56 63 50 
7-l., 80 '1'6 
60 60 55 
St 78 83 
59 48 40 
80 74 81 
58 57 48 
79 80 SJ 
54 63 49 
79 79 79 
53 53 41 
81 77 85 
,1 63 58 
79 76 81 
52 65 40 
. . .. 80 
.. .. 57 
80 75 84 
53 63 53 
81 78 83 
58 61 51.l 
80 78 ~ 
57 65 48 
76 76 79 
50 63 49 
SL 77 83 
57 54 43 
81 80 82 
41 50 52 
85 82 81 
48 61 53 
81 79 82 
57 50 47 
77 77 80 
58 57 4ti 
84 80 81 
60 60 46 
81 77 79 
50 60 49 
7d 77 82 
56 62 56 
80 74 82 
49 62 52 
78 75 79 
51 61 50 
78 75 81 
60 59 43 
78 77 82 
58 58 50 
81 80 82 
58 67 45 
78 76 81 
62 59 45 
80 75 81 
54 02 55 
82 77 81 
54 68 50 
80 77 85 
45 60 51 
80 75 81 
53 63 51 
76 76 80 
53 49 4.4 
77 79 88 
52 61 '3 
82 79 83 
57 56 45 
'T6 79 70 
60 68 43 
80 78 82 
57 53 45 
77 75 80 
57 57 50 
80 76 82 
50 63 48 
79 75 84 
50 53 47 
77 78 83 
52 55 4-0 
77 77 82 
51l 55 48 
79 77 80 
52 58 42 
. . 79 82 

6)>, 47 
77 74 80 
57 115 49 
81 78 83 
55 62 42 
77 73 81 
49 61 47 
7d 77 82 
56 55 48 
82 81 Si 
51 62 51 
79 78 79 
52 55 46 
79 78 82 
55 58 51 
79 78 83 
58 63 56 

43 
76 
47 
62 
3T 
72 
50 
71 
42 
70 
41 
72 
45 
72 
40 
67 
58 
75 
45 
S.5 
45 
78 
45 
75 
58 
68 
87 
83 
66 
61 
88 
.. 
. . 
71 
52 
64 
50 
74 
45 
73 
48 
71 
43 
74 
88 
84 
r,, 
70 
42 
72 
41 
66 
42 
62 
42 
80 
63 
62 
46 
70 
54 
69 
39 
71 
4'i 
72 
4i 
76 
39 
74 
59 
72 
51 
69 
45 
69 
57 
66 
38 
73 
32 
80 
41 
67 
46 
69 
41 
75 
45 
76 
4! 
75 
43 
79 
40 
64 
41 
77 
40 
70 
50 
67 
45 
79 
39 
'70 
45 
78 
44 
74 
!i3 
68 
41 
Sil 
60 
88 
66 

--. . 
48 
72 
50 
62 
41 
67 
60 
71 
45 
72 
48 
70 
55 
6a 
39 
73 
52 
65 
45 
73 
48 
73 
!50 
79 
58 
65 
42 
84 
63 
65 
42 
. . 
72 
50 
70 
54 
72 
51 
64 
45 
74 
50 
72 
40 
St 
64 
77 
45 
ti9 
46 
68 
48 
63 
« 
Sl 
56 
63 
4'> 
66 
47 
69 
45 
71 
49 
71 
49 
76 
49 
70 
49 
77 
56 
67 
413 
76 
56 
64 
42 
67 
43 
79 
47 
66 
48 
73 
47 
70 
48 
68 
48 
70 
41 
72 
44 
66 
45 
7Z 
46 
73 
52 
70 
50 
61 
43 
67 
47 
75 
50 
72 
52 
68 
45 
77 
58 
81 
66 

... 
86.6 
61.9 
87.9 
68.1 
85.0 
112.4 
38.1 
61.4 
85.U 
62.0 
84.6 
60.6 
36.1 
58.6 
34.5 
61.9 
38.4 
60 .3 
36. 
6i. 
86 

8 
2 
3-

62. • i 
9 
9 
1 
0 
7 
6 
8 

37. 
61. 
40. 
59.' 
33. 
64. 
4" ::.. 

60. 2 • 
34. 
60 
35., 
62. 
39 
61. 
40 
59. 
37. 
69. 
35 
62. 
36. 
62. 
33. 
64. 
38. 
dl. 
36. 
59. 
37. 
62. 
88 

4 
2 
5 
5 
6 
6 
0 
8 
5 
2 
7 
9 
8 
6 
0 
9 
7 
8 
7 
4 
l 
9 
7 
3 
3 
0 
6 
7 
9 
0 
9 
l 
3 
0 
2 
7 
2 
9 
1 
l 
1 
8 
7 
7 

57.' 
34 · 
62. 
42. 
59. 
35 
60. 
33. 
60. 
34 · 
60. 
39. 
61. 
37 
59 
35. 
61. 
40. 
63. 
39. 
6i. 
35. 
63 . 
42 
58. 
8i. 
60. 
33. 
64. 
87. 
61. 
36. 
31. 
35. 
59. 
311 
C I 
:;ti 
61. 
35 . 
61. 
35. 
59. 
36. 

5 
4 
0 
7 
0 
6 
8 
1 
7 
0 
0 
4 
4 
4 
1 
<) 

1 
11 
3 
5 
6 
7 
4 
2 62.' 

35. 5 
58. 7 
87. ' 59. 2 
3&. 4 
61. 6 
85. 5 
60. 8 
35. 3 
61. 4 
38 7 
64. ' 88. 4 
59. g 
84. 4 
63. 0 
40. 2 
6Z. 1 
44 , 5 

,l 



• 

12 DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR AI'RIL, 1890-CONTINUED. 

=====--=~·=-====--===-==:-=========- ====--=== 
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ok ta.~ Max ... 1Lqu e Mio .. 

84 80 
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.. 
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15 14 
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31 38 
16 16 
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1 Min .... .. _16 16 .,~ 
as ,n 01 ty J Max .... 

{Min .... 
ontlcello. Miix · · Mln .... 
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t. Ayr . { Max . .. 
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t. Ple'1:1n't{ Max .... 
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V R { .Mtix. t. ero., Min. 

. 

ewton .. { Max .. 
Min .. 

ewB'pton{ Max · r.110 ... 
ortbwood j Ma.x . · · Min. 

debolt. ... Mf: . : .. 
gden .. . .. { ?ilax .. 

M.lo .... 
11 { Max ... 

n · .. ··.. Mio . . 
ba j Max.. . 

mu. · .. · I Min .. 
{ Max nawa ... Min ... . 

sage ...... { :r:: ... 
sceola. ... ) M a.x · · I Mio .... 
ska.loosa .. { Max· · · Min .... . 
ttumwa ... J Max· · · I Min ... .. 
vid {Max .... ... · ... Mln .. .. 
11clfic Jct. J MILx · · · · 

I Min ..... 
ell a ...... p 

p 

p 

R 

R 

{ ?illLX ... 
Min .... 

lover. { Max .... 
··· Mln .... 

rlmgbar -• 1 ?iiax · · · · Mlo ... 
ed Oak J Max .... 

' . · I ?illo . . 
ldgeway .. { Max .... Min ..... 

23 .,, 
12 11 
31 a;; 
15 16 
34 35 

ll 18 
35 27 
7 21 

30 38 
23 12 
30 42 
l;i J7 
31 28 
15 JU 
23 2IJ 
13 18 
l:6 29 
10 9 
33 211 
13 19 
31 21 
11 22 
30 38 
1l u 
37 ;jt 

17 26 
38 32 
14 2-1 
24 :?d 
11 16 
3d 20 
12 20 
34 a-i 
12 19 
35 32 
12 11 
36 26 
8 20 

38 as 
1, 26 
32 25 
Hi 17 
24 2~ 
12 20 
25 I 30 
10 16 
45 ao 

I ltl 27 
ao ;j8 
13 12 I ao 2d 
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-
:14 41 
IO 17 
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45 48 
17 18 
32 38 
10 12 
28 38 
23 10 
110 39 
18 2~ 
43 47 
25 21 
38 43 
2i 20 
3.5 42 
20 15 
35 48 
14 16 
34 45 
17 16 
26 41 
24 15 
40 42 
24 20 
41 53 
26 23 
35 l 41 2J Ii 

:-Id 
19 

80 40 
15 18 
31 5t 
21 ~2 
35 43 
23 12 
42 46 
20 21 
31 39 
26 18 
36 ~ 
22 14 
35 40 
17 19 
28 40 
21 14 
34 44 
25 12 
3i 40 
19 16 
ao 42 
24 12 
32 40 
21 10 
34 40 
23 14 
80 45 
?> -~ 6 
25 25 
15 12 
3'.j it 
19 9 
42 41'> 
17 19 
33 42 

R 

R 

s 
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uthven. J Max· " 

I Mio .... 
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22 
10 
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8 15 18 

cra.nton .. { Max· ··· Mio .... 
beldon . j 'Max"· · s 1\11D .... 

s ibley .. . 1\lax. · 
Mio ...• 

s lgourney .. { Max·· · · .Min ..• 

s loux 01ty .. { t-l ax · .. ?i11n ... 
8 ii::: ll(.; '· r · Min .. .. . j Max .... 

s 
s 
s 
T 

T 

T 

V 
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w 
w 
w 
w 
V 

plrlt Lake Max" .. ?illo .... 
tormLake { .Max···· ?i1ln ... 
t t i Max .... . ua.r ... .. MJn .... 

a {Max .. ar .... · .. · :Mio .... 

burmao. { .Max .... 
blin .... 

l d {Max .... o e o..... Mln .... 

llllsca .. { Max ... 
Min .... 

u.pello ... { :fn". ·: · 
a.sblngt' o { Max·· ·· l'tlln .... 
aterloo .. .J ?!lax· · .. I ~llo .... 
averly ... { Max· .. · Mia .... 
est Br'cb I l\lax · ·· I Mla ..... 

llton Jc. ~Max .. · .. l\lln .... 

iVioterset. rir::::: 

\19 
15 
27 
10 
25 
10 
34 
9 

31 
16 
26 
9 

32 
11 
26 
11 
34 
JO 
27 
11 
37 
17 
32 
14 

"'33 
14 
31 
11 
33 
7 

29 
16 
27 
17 
24 
14 
32 
14 
85 
15 

:!.'-l 3'.? iO 
20 2-l 16 
24 30 40 
16 7 7 
21 30 31' 
16 18 10 
3tl 39 45 
1:-l 22 14 
29 3;? 45 
2-l 21 18 
27 31 41 
15 19 5 
27 35 I 39 
11 18 18 
24 27 37 
17 19 6 
33 33 41 
20 24 15 
30 35 48 
19 22 ao 
88 31 40 
30 26 13 
33 i:17 40 
13 2-3 111 
32 3;$ 40 
18 25 4 
30 36 49 
13 25 23 
29 36 42 
12 2'..? 18 
34 40 44 
15 24 I 21 
31 38 n 
18 t5 I 2'.? 
32 38 as 
16 2'3 I za 
36 40 47 
24 25 'I) .,~ 
30 32 41 
20 21 . 

13 

5 6 

- --
,U 63 
28 32 
4:J 43 
35 32 
411 40 
23 84 
48 37 
29 25 
39 36 
28 31 
45 40 
2IJ 30 
50 46 
23 26 
4.~ ~9 
31 33 
47 311 
28 31 
48 45 
15 31 
45 47 
20 30 
42 80 
22 32 
48 47 
25 31 
40 "" 2,5 Sa 
44 38 
2\) 32 
42 45 
20 29 
45 d6 
26 a? 
57 40 
28 30 
46 38 
20 31 
4i 45 
24 32 
43 35 
31 30 
47 40 
31 28 
44 :jg 

27 a2 
41 37 
27 32 
45 44 
28 33 
4•1 43 
27 3'i 
41 4g ..,. 
.,'l a2 
4tl 12 
30 !!I! 
ii8 40 
20 23 
50 35 
2-3 28 
40 48 
JS 3J 
44 3tl 
tO 30 
47 io 
27 33 
41 41 
29 Jl 
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2l 25 
46 41 
29 30 
46 37 
28 27 
12 36 
28 27 
44 4~ 
21 30 
-l8 38 
32 26 
4.5 3! 
27 21 
43 39 
o~ .,, 24 
43 36 
20 30 
45 35 
28 25 
50 ,o 
35 30 
13 38 
33 :u 
47 44 
25 33 
45 45 
~ 30 
42 41 
28 33 
43 43 
2d 132 47 40 
26 32 
49 I a9 
29 33 
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24 32 
-17 46 
27 33 
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28 . ll2 
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IOWA WEATHER AND CROP SERVICE. 

DAILY AND MONTHLY PRECIPITATION FOR APRIL, 1899. 
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Blockton ...................... Agent 0. G. ,v. Ry. Melrose . .................. . Agent 0. B. & Q. Ry . 
Bonaparte ......................... Hon. B. R. Va.le. Monticello ............................ 0. E. Halsey. 
Britt .................... . ........... G. P. Hardwick. Mooar . . . . . . . . . . . . . • . .. ........ F. G. Thomas. 
Burlington ....... . ......... Prof. Maurice Ricker. Mount V11roon.............. . .. . Prof. A. Oollln . 
Bussey ...................... Agent 0:1 B. & Q Ry. Mount Vernon .............. Rev. J. W. Hubba.rd . 
Oarroll .............................. moses Slmoo. Mt. Ayr.................... . . . . . . . . . A. F. Ben.rd . 
Oarson .... . ............ ...... Agent 0., B. & Q. &y. Mt. Pleasant ................. Dr. Frank T. 8teven!J, 
Oedar Falla................. .. .. Prof. A. 0. Page Murr~ ..... . .............. Agent 0. B. & Q. Ry . 
Oedar Rapids ......... Electric Light & Power Oo. New Hampton ....................... R H. Gurley . 
Oenterv1lle (Walsh P. 0.} .......... J. W. Tnoner. Newtoo ................. . ............. A. Lufkin. 
Oharltoo ....................... Hon. S. H. Mallory. Northboro .............. . .... Agent O., n. & Q. Ry. 
Oharles OJty ..................... Ohas. 0. Schmidt. Northwood ....................... A. L. Thompson 
Oherokee . . . . .. . . . . . . . . .. . . . . . . Hoo. L. W. Beal. Odebolt .............. . ................... E. Starner. 
Ohllllcothe ................... Agent 0. B. & Q. Ry. Ogden........................ .. ......... E. Sayre 
Olarlon ................................. E. S. Frank. Olto ........................... Hon. Nathan Potter. 
Clarinda ......................... A. S. Van Sandt. Omaha. Neb .. .... ...... ............. •L . A. Welsh . 
Olear Lake ................ . ............ G. A. \Vatts. Onawa ................................ 0. O. Perkins . 
Ollntoo ............... . ............ Luke Roberts. Osceola . ... .......... . ................ A. W. Lewie . 
College Springs ............... . ...... A. M. Finley .

1 

Ovid ................................... H. O. Miller. 
Oooo R1Lptds .. . .. . . . . . . . . . .. . .. ...... Downs & Oo. Osage . ........... ... .... . ........... G. D. PattingUI 
Oorolng .................. .. ...... . John W. Bixby. Oskaloosa .............................. Jos. Boyd. 
Oouocll Bluffs .......................... J.B. Rishel. Ottumwa... . . . . .. .. . .. .. . . Dr. J. F. Ilerrlck. 
Oresco ........................ Gregory Mar:1ha.ll. Pacific Junction ........ Agent O., B. & Q. Ry. 
Oumberlaod . ., .............. Agent O, B. & Q. Ry. Pella ... .. ........... . ............... T. W. Oox. 
Danvllle ............... ...... Agent 0. B. & Q. Ry . Pioneer ............................. A. W. Hawley. 
Daveoport ......................... •J. M. Sherrlor. Plover .... .... ....... . ........ . ......... J. S. Smith . 
Delaware..... . . .. •· .... .. ... . .......... Wm. Ball. Primghar .......................... P.R. Balley. 
Decorah..... .. . .................. F. II. Baker Red Oo.k ............ ................. . Wtlllam Boll. 
Denison ........... . .. • .. ·• .... James H. Holmes. Uldgeway ............... · ............ Arthur Betts. 
Des Molues ............... Geo. M. Obappel, M. D. RockweU Ottv ... . . .. ... .. .. .. ...... 0. M. Randa.II. 
DeBota ......................... R. D. Minard Ruthven .......... . . . ............. 0. E. McGlassoo. 
Diagonal ....................... A.gent 0. 0. W. Ry. Sao Olty ..... . .......... .. ........ J. A. Sodestrom . 
Dows .................................. R. E. Fuller. Scranton . .. . . .. . . .. . . . . . . .. .. . . . . . . . . E. A. 011 ve. 
Dubuque ............................ •E. Il. Bowle. Sheldon .. ..... ... .... ....... . ... . J. B. Frisbee. 
Eagle Grove ..................... Small_page Bros Sibley .. .................... . .... B. G. Doolittle . 
Eldon ................................. T. Madden. Sigourney ....... . ... ... .... Mrs. R. F. Ashba.uj\'h . 
Eldora ..................... Prof. 0. F. Woodward. Sioux Oeoter . . .... . ... . ....... ... Jacobde Ruyter. 
Elkader ........................... Ohas. Reinecke. Sioux Olty . . . .. . . .. ... .. ....... •o. G. Purssell. 
Emerson .................. .... Agent 0. B. & Q. Ry. Spencer.... .. ... . .................... S. Otllesple. 
Estherville ......................... M. L. Archer. Sptrlt Lake.. ..... . . . .. . ..... W. o. Drummond. 
Fairfield ......................... Oharles J. Fulton. Storm Lake .... ....... . .... . .. Prof. M. L. Fuller. 
Favette ............................. R. Z. Latimer. Stuart.......... . ........ .... . . .. H. E. Boatrlitht. 
Ft. Madison ................. Miss L. A. McOready. T"r,~ ....... .. . . ..... .. ........... w. E. Humphry. 
Fonda ................................. J. l\1. Oarroll. Thurman ..... . . .... .. ... ...... . ........ 0. R. Paul. 
Forest Otty....................... . J. A. Peters. Toledo ...... . . . .. .. . .... .. . . .. ...... Obas. Mnsoo. 
Galva ........................... Miss Ida Ackert. VJnooo ......... ..... . . . . ......... . . .. T. F. MoOuoe 
Garden Grove .......................... J. R. White. Vllllsca. .. . . . . . . . .. . . . . .. .. . .. . O. E. l\la.ttesoo. 
Gilman ................................ Jas. L. \Vylle. Wapello .. ......... ... . . ...... . . Geo. ,v. Schofield. 
Gladbrook ...................... Ageot 0. 0. W. Ry. Washlngt-00 ... .. .... .......... ...... Wm.A. Oook . 
Glenwood .......................... J.P. Ja.oksoo. Washta ............. . .. .. .. . .......... . H. L . Felter. 
Grand Meadow (Postville P. O.) .. F. L. Wtlltams. Waterloo ......... . .... .. .......... . . M. L. Newton 
Greene ................................... J. L. Oole. Waverly ................ .. ..... .. .. . .. H. S. Hoover. 
Greenfield ............................. J. G. Oulver. Webster Olty .. ............ ... . ....... Louis Frank. 
Grinnell ............................ Prof. S. J. Buck. Wb•1t Obeer .......... . .......... Bon. J. 0. Bllem. 
Grinnell (Near) .............. .. .. ... .... A 0. Prke Whitten ..... .. ... .... . .. ... Dr. Frank P. Butler. 
Griswold .................... Agent O .. B. & Q. Hy. Wilton Junction .... ............ .. .... J. M. Rldtir . 
Grundy Oeoter, ................. . .. Geo. P. Ellis. Winterset ....................... W.W. MoJ~otght 
Guthrie Oeoter .............. . .... R1ilph H. ,Jones. West Bend ...................... Phil. Dorweiler 
Hamburg .................... Agent 0., B. & Q Ry. West Ooton .................... .. .. . . J. M. Ll:,her. 

Woodburn . .................. Agent 0. B. & Q. Ry. 

•u. 8. Weather Bur11au. 

WEATHER-CROP OBS~RVERS. 

&portcna for t& Wuk~11 Bulletin, 

Agency ............................. J. H. Van Zant. 
Albia ................................ Wm. Mercer. 
Alll\rton ............................... James Piper. 
Alta............................. ..Jonas Oushman. 
Ames .... .. ......................... U. S. Hopkins. 
Attica ......................... G. W. Mendenhall. 
Battle Oreek ...... . .................. E.G. Preston. 
Blairstown ......... ................... T. H. Well. 
Centerville ........................ Henry Galley. 
Oharlee Otty .•....................... \V. B. Towne,. 
Charlton . .. . .. .. . . . ... .. .. .. .. .. .. . .. O. O. Burr. 
Olarksvtlle.. .. .... ........... . .... F. M. 8uesell. 
OorrecttoovUle ............. Hon. W. B. Obapman. 
Coro tog........ .. . . .. . . .. .. ........ Jerome Smith. 
Oorwlth ................................. Wm. Oxley. 
Olermont ......................... Ohaa. Larrabee. 
Oouootl Blutra ........................... L. Prouty. 
Creston .............................. .M. V.Ashby. 
Dan·vtlle .. . . . .. . . .. ......... Sherman Matthew■• 
Estherville .............................. E. Dawson. 
Emerson...... .. . . . . . . .. . . . . . . . .. . . . l.J. B. Ntm■. 
Ely ........................ Bon. A.. J. Puhrmelster. 
Farlin .............................. Josse Johnson. 
Fulton . ............................... Oar} S. Frank. 
Iiontanelle ........... ....... Boo. L. M. KUburo. 
Ford ................................. J. O. Rlcbard1. 
Fort Dodge ......................... R. W. Blaine. 
Geneva .. .................... Wm. H. Thompson. 
Hesper ........................... G. JD. Dtlllogham. 
B umestoo . . . .................. Hoo. S. H. Moore 
LaMars ......... . ....... Hon· Henry Schrooten 
Lookrtdge . . . .................... John F .. Farmao, 
Marl!halttowo ................ Hoo. S. B. Paokard. 
Mason Otty ....................... Wm. Nettleton. 
MiLpletoo . ................................. A. Lamb. 
Mt. Pleasant .................. . ...... W. S. Wright. 
Milton ........................ Hoo. E. 0. Holland. 
Mount Vernon ..................... Robert Smith. 
Nevada .............................. Geo. O. White. 
Osage. . . . . . . . . . . ..... . ... . ............ E. W. Stacy. 
Orange Otty .................... H. J. VaodeWaa. 
Owen .. ... .... ..................... Bon. J. W. Bird. 
P1Ltoo... ....... . . .. . . . . . . ............. A. B. Ooodlt. 
Pittsburg ........................... G. O . .Duffield. 
Rook R:iptds .... . ... . ............ D. E. F. Morrtll. 
Rockwel Otty ........................ J. O. Palmer. 
Rossville .. .................... ........ T. B. Wiley. 
Rowley .. . .. ... .................. . ...... L. Maxson 
8agevll!e ... .. .................. Boo. F. N. Knoll. 
Seymour.. .. . ..... . .. . .. ............... L. B. Sager 
8hena.odoah...... . . . . . . .. . .. Reuben .M ulltsoo. 
Spirit Lake ................... Frank F. Robbins. 
!State Oenter ..................... E. P. Thompson. 
Stuart ........... ................... W. W. Balley. 
Oolty ..... . ...................... .... Edw. Hummer. 
Van Horne .......................... Spencer Smith. 
\Vloterset .... . .................... a. A. Kinsman. 
,vau Lake ........... . ........ ...... T. E. Wtlcox. 
Wllton . ... .......................... Thos. Root.. 
Wiota. ... . .......................... 1. 8 . Ooomee. 
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IOWA CROP REPORT, JUNE 1. 

Summary of reports by crop correspondents on the acreage 
and condition of state crops June 1st: 

WINTER WHEAT.-The average condition of winter wheat, 
as shown by reports of correspondents in the counties where it 
has been planted in recent years, is only 28 per cent. This 
estimate expresses the judgment of correspondents as to the 
possible output of the crop compared with 1898. An effort will 
be made next month to obtain some reliable figures as to the 
number of acres that were left for the harvest, after deducting 
loss of acreage by winter-killing and abandonment. 

SPRING WHEAT.-The acreage shows an average decrease of 
4 per cent for the state. The average condition June 1st was 
96 per aent. 

OoRN -The lateness of the season and the fact that a con
sitlerable area of ground prepared for corn had not been 
planted when these reports were mailed, will render it neces
sa.ry to defer until July a final estimate of the number of acres 
of this crop. The reports received indicate an increase of 
about 4 per cent in acreage compared with 1898. The average 
condition of the crop is rated at 76 per cent. 

OA.Ts.-Acreage decreased 1 per cent; average condition June 
1st, 99 per cent. 

RYE.-Acreage decreased 11 per cent; average condition, 79 

per•cent. 
BARLEY.-Acreageseeded compared with last year decreased 

2 per cent; average condition, 98 per cent. 
TilIOTHY.-New seeding, 1 per cent increase; condition, 99 

per cent. 
CLOVER.-New seeding of clover, 2 per cent decrease; condi-

tion, 96 per cent. 
MrLLET.-Increase of acreage, 11 per cent; condition, 97 per 

cent. 
FLA.X,-Decrease in acreage, 12 per cent; condition, 96 per 

cent. 
BROOM OoRN.-Decreased acreage, 9 per cent; eondi~ion, 88 

per cent. 
POTATOES.-Decrease in acreage, 2 per cent; condition, 95 per 

cent. 
SWEET PoTATOES.-Decrease, 6 per cent; condition, 95 per 

cent. 
SoRGHUM.-Decrease, 6 per cent; condition, 88 per cent. 
MEADows.- Condition, 87 per cent. 
PASTUREB.-Oondition, 96 per cent. 
CONDITION OF FRUIT.-Apples, 74 per cent; pears, 55; peaches, 

· 10; blackberries, 40; grapes, 46; raspberries, 62; strawberries, 
88; currants, 88; cherries, 76. 

LIVE STOCK.-Condition, cattle, 98 per cent; horses, 97; 
sheep, 96; hogs, 96; spring pig crop, 73 per cent; foals, 95 per 
cent. 

Correspondents were asked to give a oareful estimate of the 
percentage of last year's corn crop held in :farmers' hands June 
1st. The reports show an average of 21 per cent, or about one
fifth of the product of 1898. Tp.is would indicate that farmers' 
present holdings amount to about 58,000,000 bushels. 

CLIMATE AND CROP REVIEW FOR MAY. 

The temperature of the air in May was quite variable, but 
the average for the month was about normal. The tempera
ture of the soil, however, was unseasonably low, in conse
quence of the deep freezing during the latter part of winter, 
the lateness of the spring, the excessive precipitation and 
prevalence of cloudy weather. The number of stormy days 
was unusually large, and the amount of rainfall was much 
above the normal in all sections of the state. 

Under these conditions plowing and planting operations 
were greatly retarded, especially in the southern and central 
sections where the soil was almost continuously saturated. A 
fair beginning was made in corn planting in the central and 
northern districts, during the first half of the month, but the 
cool, wet and cloudy weather that followed rendered 
germination unusually difficult, and much more than the 
uE.ual amount of replanting was made necessary. 

The heavy showers caused much damage in corn fields by 
washing of slopes and flooding the undrained low lands and 
bottoms. All these drawbacks caused a material lessening of 
the corn acreage, compared with the area that would have 
been planted under more favorable conditions. At the close 
of the month there remained m~ch planting to be done, 
especially in the southern section. The stand secured in the 
area planted was very uneven, ranging from fair to poor. 

Grass, spring wheat, oats, barley and garden truck made 
remarkable growth during the month. The condition of small 
grain at the close of the month was v~ry good, the chief draw
back being a tendency to rank growth on rich moist soils. 

WET AND DRY WEATHER IN MAY. 

The weatherwise people who predicted that May woul.d be 
a very dry month hit the mark exactly. Those who predtcted 
that it would be a very wet month were also true prophets. 
This country is big enough and the weather is sufficiently vari
able to verify all sorts of predictions for most any month. 
During the larger part of May, while this state_ was being 
drenched by copious showers, very large areas 1n the Gulf 
states and along the Atlantic coast were su±l:ering greatly from 
drouth, and nearly all crops were materially injured thereby. 
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4 MONTHLY REVIEW OF TH.Er 

The a.ir \\'as heavily laden with \'a.por from gulf and ocean, but 
conditions \Vere not favorable for its cooling and precipitation 
until it was borne far inland by the cyclonic winds that swept 
across the continent. Tbere is one blessed provision for which 
we should be duly thankful, and that is the providential system 
that precludes the possibility of a drouth of sufficient extent 
to cover the entire area of crop production in the same year. 
Our drouths and fa.mines have always been of a local charac
ter and not general. And the records of the past furni::,h a 
strong basis of confidence in the future. 

A severe local storm near Pittsburg, Pa., of sufficient force 
to demolish light structures, was described by the press of 
that section as a plain '' windstorm.'' The newspaper reporters 
of the east are not very enterprising. Such a. storm out west 
is heralded as "A Terrific Cyclone," with a dozen startling 
headlines of the biggest type in the shop We grow nothing 
but the biggest of everything ou~ west. 

* ii· 

* 
The relative meat-ea.ting capacity of the nations is about 

thus: The United States, 147 pounds; England, JOO pounds, 
Norway, 80 pounds; Frai;ice, 77: Spain, 70; Germany, IS4; Switz
erland, 62; Belgium, 61; Austro-IIungary, 00; Russia, Portugal 
and the Netherlands, 50 pounds each; Italy, 2-1 pounds.-E:t, 

NOTE AND CO~fAIE~T. 

* * * 
The Iou•a Suttc Realster of May 14th, in an editorial relating 

to the crop condition and prospects in Iowa., s aid: 
"The soil is in unexcelled tilth, as proved by the fa.ct that 

the gophers, moles and worms a.re working it more generally 
than they have been for yea.rs. In consequence of the soft and 
porous conditions of the soil, the rains are being absorbed by 
the earth instead of flooding the sloughs, creeks and rivers; 
and the farmers report that the moisture bas gone deeper in 
the earth than at any time during the pa.st decade." 

The U nitecl States uses the moat eggs of any land, ten bil
lion being rec1uired during the year, or 133 to each inhabitant 
Canada comes next, with DO to each inhabitant; Denmark, 80; 

This is sound, both in :fa.ct and philosophy. When the soil 
is in good tilth or in a porous condition, the rains are absorbed 
by the earth instead of flooding the sloughs, creeks and rivers. 
That porous and absorbent condition of the i.oil is e. result of 
thorough cultivation, subsoiling, tiling and the action of frost. 
Nearly one-half the farmed area. of the state is in cultivated 
crops, and over three-fourths of the sur!ace has been broken 
and cultivated; and this has changed the orig'nal physica.l con
dition of the soil, ma.king it more receptive and retentive of 
moisture, thereby lessening the flowage of streams a.nd tend
ing to dry up sloughs and ponds. In other words, the rain
water percolates the soil and subsoil instead of flowing over an 
impervious surface into sloug-hs and streams. 

*' • 

The Keokuk Gate Citll says; 11 Tbit, country is becoming so 
thicklv settled that a windstorm now hits somewhere everv . ~ 

time." Yes, that's true; and, moreover, there is 'generally 
some scribe nearby where it hits to write it up as a. terrible 
''cyclone." And so it happens that the belief is so prevalent 
tha.t "cyclones" are a:.ore numerou i.; than they were in former 
days. 

Professor Bonney, of London, author of the latest book on 
volcanoes, frankly declares that it is left for the coming cen
tury to explain the caui:.es and significance of volcanic action. 
This indicates that, in his opinion, there is some measure of 
uncertainty in regard to the hypothesis that the earth's inte
rior is molten with an intense heat, and that vnlca.noes are 
caused by the tremendous forces generated therein. 

. * 
* 

In England, as well as in portions of America, the spring 
was unseasonably cold and seeding operations were belated. 
But there, as well as here, the outlook for crops is not dis-
couraging. 

* * * 
A paragraph in the Boone Re1>ublican states that a heavy 

France, 78; Germany, 75; Great Ilrita.in 39
1 

and Italy, 47. 

* * * 
Alfalfa did not suffer much by the severe winter that 

proved so destructive to other varieties of the legnme family. 
It is a very hardy plant when it takes root in congenial .soil. 

During the month of ?tfay the fields presented many object 
lis\oos as to the need of tile drainage. And again we are 
reminded of the fact that this state bas suffered vastly greater 
damage from excessive rains, floods and washouts than from 
ils most severe and protracted drouths The way to lessen 
the destructive effects of extremes of wet or dry is by thorough 
tiling and subsoiling. 

The Davenport Dentocrat remarked that hailstones this 
spring are larger than usual and the supply thus far has been 
in excess of the demand. The Clinton Age proposes an amend
ment to the effect that the hailstones are about the regulation 
i.ize, but the stories are larger than ever before. 

*•* 
The west does not have very many more severe windstorms 

than the east, but western newspaper boys exploit all the 
c,torms that sweep this region for all they a.re worth-and 
some more. We do all things in the superlative degree. 

* * ♦ 

Mr. C. Beeman, of Waukon, Iowa, writing to the Rockford 
Register, says the exact cost of cutting and shredding corn 
fodder on his farm last fall was 52 46 per ton. He saved thirty 
tons of fodder from twenty acres of corn, and e\'ery ton n·as 
worth more than double the cost of cutting and shreilding. 
It pays to out corn and save the fodder. 

... .. 
* 

Land that is tile-drn ined is wetter in a dry time and drier 
in a wet time than land not so dra.ined.-Rock/ord RCIJUiter. 

That is a fact that should be told and retold until every 
farmer accepts it and applies it in practice. 

* * * local cloudburst occurred on the evening of May gt,h at a point 
on the main line of the Chicago &, Northwestern railwa.v 
between Dunlap and Dow City. The storm was short in dura
tion, yet the rainfall was sufficient to wash out a considerabl!! 
extent of railway track, ca.asing a delay of five hours in the 
passing of trains . Little or no rain fell on either side of the 
vicinity where the washout occurred. Such purely local down
pours illustrate the need of many more stations equipped with 
rain gaugea. 

Dr. Caleb Drown,of Sac City, passed away June 4th, after a 
severe illness of several weeks' dura.tion He was a most use
ful and much beloved citizen, whose life in its prime was sac
rificed in bhe service of the people to whom he ministered as a 
faithful and skillful physician. He served many years as a 
voluntary weather observer, and in hia death this Bureau suf
fers an irreparable loss. 

• 

• 

' 
' 
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row A WEATHER AND CROP SERVICE. 5 

AN ASTRAL WEATHER SERVICE. 

J, B. TRIGG IN ROCKFORD REGISTER, 

,ve take no stock in an astral weather service, in other 
words, forecasts of the weather and eeasons, based on plane
tary movements and conjunctions. Such service is too closely 
allied to the monkey-business of the city astrologer and the 
wandering gypsy hag, either of whom for a dollar will read 
and tell your fortune from the stars. 

A steady guesser as to coming and unknown things, such as 
the weather, will, of course, guess right part of the time; but 
then it is all a guess, and as a prediction upon which te rely, 
such forecasts are absolutely worthless Still there is so much 
atent superstiti,)n in the make-up of even civilized Americans, 
that charlatans of this breed find plenty of victims, and line 
their pockets while they laugh up their sleeves at the credulity 
of mankind. 

A weather service based upon science, so far as it can be 
utilized, which forecasts weather changes based upon existing 
barometrical and thermometrical conditions, is of value and 
is worth studying and heeding; but the foretelling of coming 
floods, droughts, frosts, cyclones and the l ike a year ahead, 
from star movements and conjunctions, is a monumental hum
bug a.nd fraud. 

SKETCH OF THE GEOLOGY OF IOWA.* 

The Iowa. Geological Survey i1 engaged in preparing a 
geological map of Iowa, upon a scale of half an inch to the 
mile. That is, a half inch on the map represents a mile on the 
:iurface of the ground. This map is issued in a series of sheets, 
.each covering a county. The sheets are printed as fast as 
~bey are prepared. Each is accompanied by a text forming a 
report upon the area represented by the map, describing its 
;,,1,:face features, its geological structure, and ite mineral 
resources. The sheets and accompanying descriptive texts 
,ssued in any one year are bound together to form, for that 
year, the annual report of the Survey. A few hundred copies 
'.lf each county report are, however, bound separately and 
issued as pamphlebs. Necessarily the text accompanying any 
::>ne map is concerned with the geolo{(y of the particular area 
to which the map refers, and to th&t alone. 

For the benefit of readers unfamiliar with geology, who 
may not receive the full set of publica.tions of the Survey, it 
bas been thought desirable to furnish, with each separate 
:!ounty report, a brief resume o:f the geology of the state as a 
whole. 

Geologists deal almost exclusively with rocks, but rock, in 
the wide, scientific use of the term, includes all classes of 
5&.rthy or stony material, whether consolidated or not. Soft 
::balk, softer clay, or the loose bed of sand or gravel-if pro
:luced by natural, physical agents, such ae currents of air or 
water-is to the geologist as much rock as the hard granite 
bowlder occasionally found on our prairies. In accordance, 
however, with the somewhat prevalent notion, the rocks of 
lowa may be divided into hard and soft, into indurated and 
non-indura.ted rocks, into the regularly-bedded deposits that 
ire recognized as rocks by even the non-geological observer, 
3.nd the loose, superficial materials that almost everywhere 
:?onceal the bedis of the indurated eeries. The hard or indur-
1.ted rocks of Iowa are made up mainly of limestones, sand-

• The following sketch has been pre pa.red by the colla.bora.tlon of the 
l"a.rlous members of the Geological Survey, and ls being used as an 
ntroductlon to the various county reports. It is printed here for the 
lenefit of those to whom these reports may not be avalla.ble.-H. F. BAIN, 

stones, and the various form of shales, all of which, however, 
differ among themselves very greatly in the matter of hard
ness. The indurated series of the state does not include any 
volcanic rocks, for nowhere, except at a few points now buried 
beneath some hundreds of feet of later beds, is there any evi
dence that Iowa ever included volcanic centers. 

The ha.rd, regularly-bedded rocks of Iowa were formed 
almost exclusively under water. They were originally loose, 
soft sediments spread out where they now lie, in regular sheets 
or layers, on the bottom of ancient seas. The present sand
stones were originally submarine sand banks, the shales were 
beds of mud, the limestones were the product of coral reefs or 
marine shells of various kinds, broken and ground in to frag
ments, and the coal seams were first masses of vegetable mat
ter acoumulated in swamps or marshes, something as similar 
matter accumulates in modern peat bogs. The areas in which 
coal accumulated differed from modern peat bogs, however, in 
the fact that they were almost exclusively salt water marshes, 
limited to what was, at the time of coal formation, the conti
nental borders. That the rocks of the indurated series in Iowa 
are mainly of marine origin is clearly indicated by a number 
of lines of evidence; but it may be sufficient to note that the 
shelJs, corals and other organic remains so generally found 
imbedded in the various strata are all of marine types. They 
are skeletons of creatures that lived in the waters while the 
rocks were :forming, and they are of such types as could live 
nowhere but in the sea. They tell not only of the presence of 
an ocean over certain parts of Iowa at the time the sediments 
in which they are imbedded were laid down, but they reveal 
the character, condition and stage of development of the 
marine life of the globe during the successive far-away periods 
that collectively make up geologic history. The rocks in ques
tion, therefore, so far as relates to Iowa, are nothing more 
than -the consolidated sands and muds of old sea bottoms, pre
serving for our inspection samples of the life that occupied the 
seas at the time each successive bed was in process of accumu
lation. Iowa has passed more time under the ocean than as 
dry land. 

Over the hard or indurated rocks that constitute the foun
dations of the state there is spread a covering of unconsoli
dated materials, varying from a few inches to more than 500 
feet in thickness, and fDrming the soils and subsoils which are 
so important an element among the many causes of Iowa's 
prosperity. This non-indurated rock series includes several 
sorts of material. There is (a) the fine sediment-clays, sands 
and gravelly loams-laid down by rivers on their bottom lands 
and called alluvium; (b) the red, sticky clay, sometimes mixed 
with fragments of flint or chert, resulting from the slow decay 
of limestones where rocks of this kind have been long exposed 
at the surface. This clay is called residual clay because it is 
what is left after certain parts of the limestone have been car
ried away in solution; ia some of the publications of the Sur 
vey, following the suggestion of a recognized authority on the 
eubjeot of superficial deposits, it is called geest. There is also 
(c) the fine clay, ranging from yellow to buff in color, free 
from all pebbles, but containing little balls of lime and occa
sionally shells of land snails, with very rarely a few shells of 
fresh water species. This fine, pebbleless clay is called loess. 
The origin of the loess is at present somewhat obscure. 
Lastly, there is (d) the blue, black, yellow or buff bowlder 
clay, with associated gravels and sands, and not infrequently 
containing masses of granite or other rock species not native 
to the state These materials, constituting by far the greater 
portion of the non-indurated or soft rock series of the state, 
were laid down by great glaciers or ice sheets, which, eeveral 
times in succession, crept down over all or parts of Iowa from 
the north. The bowlder clays of glacial origin are spoken of 
in the literature of geology as d!rift or till. 

t 



I 

6 MONTHLY REVIEW OF THE 

The superficial materials, including the drift, loess, geest 
and alluvium, are the newest 01· youD;gest of the rock series of 
the state. It must be kept in mind that the rocks naturally 
exposed within the limits of Iowa were not formed simultane
ously. Some, as already noted, originated as sediments which 
were slowly and progressively piled upon the bottom of ancient 
seas; some were transported and spread out by glaciers; some 
originated in other ways; but whatever may have been the 
genetic process, in such a region as Iowa, the order of age 
among the different beds coincides with the order of superpo
sition. 

The very oldest rock in the state is that popularly known 
as Sioux Falls granite, or Sioux Falls jasper. It happens, how
ever, that the rock is neither granite nor jasper, but is a 
quartzite. Geologists call it the Sioua; Qua1·tzite. It was orig-
inally a loose bed of sand; but in the lapse of time it has been 
changed, by a -very perfect process of cementation, into one of 
the hardest and most durable of rocks, The Sioux quartzite 
outcrops at the surface in the northwestern corner of Lyon 
-county, but elsewhere in the state it is concealed by newer 
strata. It is sometimes encountered in wells, and the depths 
at which it may be reached vary with the location of the well. 
The same formation appears again at the surface in central 
Wisconsin, where it is known as the Baraboo Quartzite. 

The rock next in age to the Sioux quartzite, so far as 
relates to Iowa, is found along the Mississippi river, between 
McGfegor and the northea1tern corner of the state. This 
formation is largely sandstone. In the geology of Minnesot,a 
and in the reports of the present Iowa Survey it has been 
called Sa.int Croix; but in much of the literature relating to 
the geology of the region, it is known as the Potsdam sand
stone. Wells borP.d in this sandstone at Lansing

1 
Iowa

1 
reached 

the underlying quartzite at a depth of 700 feet below the wl\ter 
level of the Mississippi river. The same sandstone rises in the 
bluffs up to a height of 300 feet above the river, thus giving 
the formation, at Lansing, a total thickness of about 1,000 
feet. The Lansing bluffs are capped with 100 feet of Oneota 
limestone, a formation younger than the Saint Croif; and the 
road aseending to the highlands, six or seven miles west of the 
river, leads over the outcropping edges of the upper part of the 
Oneota, the whole of the Saint Peter and the basal portion of 
the Trenton. The order of •superposition, and consequently 
the order of age, is here definitely determined for the five 
formations named. By studies pursued in other portions of. 
the state, the relations of all tlhe remaining formations, one to 
the other, ma.y be ascertained with equal accuracy. 
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Fio. 1. Geological section from Bara.boo, ,vis., t o Des Moines, Iowa, 
showing the general stratigraphy ot the Iowa artesian area and of the 
Wisconsin gathering ground. The chief aquifers are t he Sa.Int Peter, 
the Jordan and the Basal sandstone, The line ot j uncture of the Basa.I 
sandstone and •the Algonktan is hypothetical. a Des Molnes ; b !i11ssls
slppl; c Kinderhook; d Devonian; e 8llur1a.n; / Hudson River; yGale na
Trenton; -t Oneota; j,8alnt Orolx; including the Jordan, St, Lawrence 
and Basal sandstone. 

During the progress of deposition of the sedimentary, or 
indnrated, rocks of Iowa that are youni:rer than the Saint 
Croix sandstone, the northeastern corner of the state, together 
with a large adjacent ar~a, was gradually elevated or tilted 
up, hence the shoreline of the sea in which the strata were 
successively laid down retreated step by step towards the 
aouthwest. Accordingly, the successively younger rocks are 

found at the surface in creacentic belts as one travels from the 
northeast to the southwest. EELch formation dips to the south
west, and so passes under the next younger, as shown in the 
accompanying diagram, except that in the figure the inclina
tion of. the beds is necessarily very much exaggerated. By 
drilling a well at Des Moines, for example, the sandstone that 
crops out in the hills near Lansing is found a.ta depth of 2,000 
feet beneath the surface; and at Des Moines we can pump out 
water which has filtered through the porous layers of the 
formation all the way from outcrops of the sandl!ltone in Wis
consin and northeas tern Iowa. 

Rocks have their individual characta.ristics. Those laid 
down during any one period of geological history have certain 
peculiarities whereby they may usually be distinguisbed from 
the rocks ef any other period. The rocks which represent a 
single period of geological time constitute a -system. Systems 
are assembled into groups, and each system may be divided 
and subdivided into series and stages. All divisions of what
ever rank, from groups to stages, and even to substages, are 
severally known to geologists by definite names. The table 
on the opposite page, in which the rocks of Iowa are repre• 
sented diagrammatically in the order of age or superposition 

' ' shows (1) the manner in which the indurated rocks a.re subdi-
vided, (2) the relations of the several members of the geological 
column, one to the other, and (3) the names used to designate 
the several geological units, or natural groups of units, as they 
are recognized in the publications of the Survey. The table 
shows the strata that would be penetrated in boring a well, 
provided it were possible to locate a well so that it would pass 
through each formation, and pass through it at its maximum 
thickness. In this table, and in all the other figures pub• 
lished by the Survey, sandstone is represented by dotted pat
terns, shale by lines, limestone by blocks, and drift by lines 
broken by small circles. Irregular lines between two forma• 
tions indicate unconformity. For illustration, there is an 
unconformity between the Saint Louis limestone of the Lower 
Carboniferous series and the Des ifoines stage of the Upper 
Carboniferous, This means that at the close of the Saint 
Louis stage the sea bottom, on which the sediments mak
ing up this formation had accumulated, was elevated 
and became dry land. Streams and atmospheric agents 
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!arved this land surface into hills and valleys, producing such 
' rregularities as these same agents have wrought over the pres
~n t surface of southern Iowa. Even tu ally, however, the region 
;ubsided, and what had been dry land became covered with sea. 

· ~ew sediments-those making up our Iowa. coal measures
,ivere spread out unconforma.bly, the geologist would say, over 

, ;he carved and uneven surface. Unc&nformity quite generally 
•ecords, for the region in which it is seen, the following suc
!ession of events: (1) Elevation of sea bottom above sea level, 
2) erosion and trenching of the exposed surface, (3) subsidence 
ind encroachment of the sea., (4) deposition of new sediments 
1ver the ca.rved and irregular surface. There is a marked 
Jnconformity between the Cretaceous and the Upper Carbon
ferous, and there is another, equally as marked, between the 
Pleistocene deposits and nea.rly the whole series of indurated 
~ocks While the drift and other superficial materials were 
.1ot laid down in the sea, they yet rest on an eroded and irreg
ularly carved surface. 

Rocks, like our sandstones, shales and limestones, that 
Jriginate as sediments accumulated on a sea bottom, are, as a 
rule, spread out in even, regular, continuous, and practically 
horizontal sheets. Various cs.uses tend to interfere with the 
regularity of the original deposition. By roa.son of, strains in 
the earth's crust the beds may be folded or tilted, or th~ con
tinuity may be interfered with by fractures and displacements. 
Marked departures from the origina.l continuity and horizontal 
;,osition of the beds are known as deformations. 

It will be noted that many of the formations bear geo
rraphic names. These names are derived from localities where 
the beds are well exposed or typically developed. Thus the 
Des Moines stage is named from the river along which the beds 
Jf this age are found as surface rocks; the Saint Louis from the 
:!ity where the formation was first studied; the other geo-
5raphic names have similar reasons for their application. 

Iuwa lies within the Mississippi valley and forms a part of 
:;he great prairie plain of the interior. In general its surface 
3hnws but slight relief, the local variations in elevation being 
!Omparatively insignificant. The northeastern corner of the 
3tate embraces a portion of the famous driftless area, a region 
which glaciers did not invade. Accordingly the surface here 
has not been modified by the deposition of drift. · The hills, in 
places, rise abruptly 300 feet above the bottom of the river 
valleys, and the country, back from the rivers, slopes up to 
divides that are 300 feet higher than the marginal bluffs. 
Fringing this area on the westi and covering almost the whole 
of southern Iowa, is the region of whatis known as the Kansan 
drift. While the surface here is quite unev"n, the hills are 
rounded and less abrupt than in the driftless area, and the val
leys, though wide, are comparatively shallow. As in the drift
Less area, however, the surface irregularities are due to the fact 
that streams have cut trenches in a once continuous plain. In 
an area in northeastern Iowa, having Bremer and Buchanan 
aounties as its center, the valleys are broad sags in the surface; 
,hey have not been produced by erosion; the streams wander 
1it and miss among irregular hills; and there are gravel knolls 
~nd erratic land forms not due to stream outting, but to the 
1eaping up of materia.l by glaciers. In north central Iowa, 
1Vest of Cerro Gordo, Franklin and Hardin counties, there is an 
1.rea o~ still younger drift, an area from which the glaciers 
·etreaten so recently-perhaps 6,000 to 10,000 years ago-that 
;hem ity of the streams have not yet established definite 
:hann l There are numerous undrained areas-sloughs, 
)Onds, tt,le holes and lakes. This is the lake region of Iowa, 

· ,he cha. ll.cleristics of which become more pronounced in its 
1orthwa d extensi0n into Minnesota. The drift covering the 
·egion is.efl.lled the Wisconsin; that of the area represented by 
Bremer and Buchanan counties is the Iowan, and a drift occu
pying a srti 11 11.rea in southeastern Iowa is called the lllinoian. 

In nearly all the area not occupied by Iowan and Wisconsin 
drift, the surface material is the loess alr~ady referred to. 
With the exception of the driftless area in the northeast, and 
the sma.11 Illinoian area in the southeast, the loess, in general, 
rests on Kansan drift. The incursion and retreat of the ice 
sheets that spread out the variou3 drifts mentioi;ied, coming as 
they did at widely s~parated times, have had much to do with 
the rivers of Iowa. The streams have been pushed around, 
blotted out, ma.de to reverse their cour1es, and changed so 
many times that the present stream channels often bear little 
relation to preglacial, or even interglacial lines of drainage. 
Some of our main river valleys are a patchwork of bits of a 
number of old, independent Talleys pieced together. 

• 

SEVERE STORMS IN MAY . 

The latter half of the month brought more than the usual 
number of destructive windstorms, though happily- they 
traversed short distances and did not strike towns or densely 
populated districts. 

The most notable storm of the month occurred on the 
evening of the 16th, in the northeastern part of Delaware 
county, traversing a track about thirty rods wide and ten 
miles in length. Reports from observers and local papers in
dicate that it was a tornado of sufficient fcrce to destroy nearly 
all forms of movable property in its pathway. Mr. William 
Ball, of Delaware, writes that the day had been sultry and 
oppressive, the wind blowing from the southwest. About 4 
P. :M., heavy thunder clouds appeared in the northwest, and 
from that time to 10 P. M., there was the appearance of a 
thunderstorm a few miles north and northwest of the station 
at Delaware, with a lig-ht sprinkle at that place about 8.15, 
and very little wind. 

The Detaware County News, of May 18th, contained a well 
written story of the storm, giving interesting details of its 
inception, appearance and destructive effects. Concerning 
the atmospheric conditions preceding the development of the 
tornado, the News said: 

The oppressive condition of the atmosphere during Tuesday 
afternoon presaged a severe storm and timid hearts trembled 
under the premonitory influences which depressed them, and 
hoped the unseen danger which they were impotent to avert 
might be passed around them. The conditions were ripe for a 
tornado. The air was both cool and sweltering; it was 
extremely oppressive. Those who were in the vicinity of the 
starting point of the tornado watched the gathering clouds 
with extreme apprehension. There was a foreboding appear
ance to the sky that sent fear into every breast. Suddenly 
the great m ll.sses of vapor converged together in an inky 
blackness that is indescribable, the whirling mass dropped 
its funnel to the earth and went bounding on its mission of 
ruin. It spared nothing that happened to be in its deadly 
path. 

According to the News report the whirlwind formed e.nd 
began its effective work at about 8.30 p, M., on the farm of 
A. L . Schneider, three miles northwest of Greeley, Delaware 
county. From this place the tornado moved on a nearly 
direct line north of east, passing within a mile of the little 
town of Colesburg. As the storm increased in force its track 
was narrowed to about fifteen rods in width, and for the dis
tance of two or three miles it swept everything in its pathway. 
Its force diminished after passing a short distance into Clayton 
county. The News states that four persons were killed, 
named as follows: J. B. Jacobs, George Lang, Walter Shep
pard and Charles Sheppard. Eight persons were injured, 
more or less severely. The damage to property has not been 
carefully estimated, but it evidently amounted to many 
thousand dollars on the score of farms swept by the tornado. 
The News report contains the following tragic incident: 

.. 
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C. Miersen, J.B. Jacobs and George Lang were returning 
to Colesburg from Elkport, where the two former had been to 
transact business. They were caught directly in the path of 
the storm. Jaco'bs and Lang jumped from the wagon and 
endeavored to save themselves by seeking shelter by the road
side, but without avail. The wind caught them up into the 
air and dropped their mangled bodies to the ground with life 
extinct1 and bruised almost beyond recognition. When the 
body of Jacobs' was found the only clothing left upon him was 
one boot and a part of one pan ta leg Instead of jumping 
from the wagon as did the other two men, Mr. .l\1iersen 
whipped the team to a run and forced them to the outer edge 
of the storm, when they became unmanageab1e and he 
jumped to the ground, escaping with slight injuries, The 
frightened horses wheeled about and entered the storm once 
more and both were found dead. 

probably fatal. The lowest estimate I would place on the 
damage to property would be $30,000." The storm caused con
siderable damage in Clarion, Wright county, at New Hartford 

' Butler county, and other intermediate points 
Sunday, the 28th, was partly cloudy, and conditions of 

pressure, humidity and temperature favored the development 
of local storms. During the afternoon two minor tornadoes 
were observed moving in the same general direction though 
over fifty miles apart; and their characteristic effects were 
wrought within the short distances of their contact with the 
earth. One of the storms made its appearance in Adams town
ship, Keokuk county, passing within a half mile of the village 
of Keswick, and moving in a northeasterly direction. It 
reached the western part of Johnson county before its force 
was exhausted, but it was not in close contact with the surface 
throughout the entire distance covered by the funnel cloud. 

The free.ks of the storm are set forth in the following: 

At the Sheppard farm a rail was driven into a large bass· 
wood tree, piercing it clear through like a needle, and leaving 
both points exposed. When Mr. Sheppard was picked up the 
barrel of a shotgun, with the stock missing, was -found driven 
through one of his pants legs without injury to the flesh. 

At pne place a lath torn from a wrecked house was found 
sticking through the sides of an iron kettle. 

The Keokuk County News, of June 1st, gave a detailed 
account of its appearance and effects in that county. The 
property loss was considerable, but happily no persons were 
seriously hurt, though some remarkably narrow escapes were 
made. Numerous characteristic freaks of the storm were 
noted. 

Chickens with the feathers stripped from their bodies were 
running about. At one place the featherless mother hen was 
found brooding her flock, which had escaped without a scratch; 
and in another, a hen was found calmly sitting upon her nest 
of eggs, which had been safely carried several rods from its 
former resting place. 

At the Sheppard farm a watch was found several rods 
from the house, the works intact in one place and the open 
case in another. 

In the Klaus cemetery but one tombstone is left erect. 
Parts of the monuments were found scattered over the ground 
for a distance of two miles. 

A DISTINCTIVE STORM PERIOD, 

The laat 5 days of May-27th to 31st inclu!:live-formed a 
notable storm period in respect to the number of local dis• 
turbancea of a minor character that traversed portions of this 
1tate. A low pre!!isure area that hovered almost continuoualy 
over the Missouri valley to the westward and northwestward 
of Iowa, hatched a brood of squalls, hailstorms and wind
storms of limited extent that displayed some of the character
istics of tornadoes. 

On the evening of Saturday, the 27th, severe hail and wind· 
storms swept across the state from Buena Vista to Butler 
county, causing considerable damage in numerous localities 
along the line of disturbance. Prof. David E Hadden, volun· 
tary observer at Alta, wrote a detailed report of the 
storm at that place, froin which we glean the following items; 
The day was warm and very humid; storm clouds were first 
observed in southwest and west about 2 30 P. ~1.; rain began 
falling gently at 4.10 P, M.; hail began at 4.20 and fell one and 
one•half hours, the stones ranging from the size of peas to one 
and one-half inches in diameter; rain continued to 6.30 P. M., 

and the total amount of rain and melted hail was 4,85 inches, 
of which amount 3.85 inches fell in 1 hour and 50 minutes. 
Much damage was done to fruit and shade trees, gardens and 
field crops; storm was more severe in Maple Valley township, 
south of Alta, where hailstones measured 8 to 9 inches in 
circumference. Every bridge and culvert in that township 
was washed out. It waa the hardest rainstorm since the 
Cherokee flood of June, 1891. 1I'here was much electric dis• 
turbance. 

This storm was extremely severe at Fonda, in which place 
and vicinity the hail caused great damage. 

Another tornado originated somewhere in the vicinity of 
Bondurant, Polk county, Sunday afternoon, and traveled 
northeasterly, passing near the little town of Mingo, Jasper 
county. The small cloud, in an almost clear sky, with it.o 
pendent "twister" reaching the earth, was plainly seen by 
people in Altoona, Newton and other points. The Newtun. 
Journal describes it as a small "cloud-with-a-tail-to-it." It 
says: "The cloud from which the tail protruded was a com
mon, ordinary, dark summer cloud, with noihing .startling or 
alarming about it, but the long, far reaching, ever destructive 
tail was so plain that all who saw it realized that the powers 
of the air were being turned loose on the earth. As it touched 
the ground a great dust and smoke arose, resembling the 
burning of a large straw st'ack." Ample warning was given to 
the people in the track of the storm, and no one was hurt, 
though several looked out from their caves or other places of 
retreat and saw their movable effects whirled to destruction, 
The roar of the storm was heard _eighteen miles distant. It 
was short-lived, but very vigorous while at work. In its wake 
a sevare hailstorm passed into the edge of Marshall county." 

Numerous local windstorms occurred on the afternoon and 
night of May 30th, and reports indicate that in two localities 
the storms were probably tornadic in character. A newspa
per special states that a tornado in the northwestern part of 
Mills county, on the night of the 30th, destroyed the house 
and farm buildings of John Rohrburg, killed his 11 year 
old daughter, injured the other members of the family and did 
considerable damage elsewhere. 

At Dows, Wright county, the storm developed severe elec• 
trical and wind disturbances and but little hail. Observer R. E . 
Fuller writes that the path of the storm was fifteen miles wide. 
He says: "In Vernon and Blaine townships twenty-one large 
barns were wrecked, fifty.four windmills blown down and 
two dwellings destroyed. Three persons were injured; two 

This same storm, at a later hour, after passing over Mont
gomery county and the southeastern part of Cass county, 
again developed the tornado funnel and wrought heavy dam
age in Eureka and Prussia townships, Adair county. Observer 
J. G. Culver, of Greenfield, visited the locality over which the 
storm passed, and sent a detailed report from the columns of the 
Adair Oounty Democrat of June 1st. Six people were injured in 
those townships, and two brothers, John and Philip Herr, 
were probably fatally injured. The storm reached that 
locality after 10 P, 111, The tornado was from twenty to forty 
rods in width. No rain accompanied it or followed in ite 
wake. A brisk shower had fallen a short time previous, and 
there was a strong wind from the south. Then oame a calm, 
and those who were awake heard the roar of the coming 
tornado. The loss of property was quite heavy. 

Another tornado was reported to have passed about three 
miles west of Kingsley, Plymouth county, on the same night, 
but happily no loss of life resulted. In numerovs localities 
high winds oaused more or les1 damage to buildingi,;

1 
trees and 



I 

IOWA WEATHER AND CROP SERVICE. 9 

crops, and hail fell at many places. Thus closed the stormiest 
May that has been known in Iowa within the past twenty 

yea.rs. 

• 

Tornado cloud, near Kingsley, 1\1ay 30. 

MAY WEATHER RECORD. 

The month was seasonably warm, and abnormally wet and 
c\oudy. The average temperature was t50.2°, which is about 
the May normal for the state. The averages by sections were 
P.,d follows: Northern section, 58.3°; Central section, 60 4°; 
Southern section, 62°. The lowest temperature recorded dur
ing the month was 27°, at Larrabee and Spencer, on the 13th, 
whiah was the ciate of the latest frost observed during the 
season. 

The average amount of rainfall for the state, as determined 
from records at 146 stations, was 6.23 inches, which amount is 
2.26 inches in excess of the normal. By sections the rainfall 
averages were as follows: Northern section, 5.31 inches; Cen
tral section, 6.83 inches; Southern section, 6.55 inches. The 
largest amount reported was 11.47 inches at Keokuk. One 
notable feature was the fact that rain fell in measurable 
amounts at one or more stations in the state on every day dur
ing the month. The amount of sunshine at the central station 
was only 44 per cent of the possible amount for the month. It 
was a phenomenally stormy May, with an exeessive amount of 
wind movement and electrical energy. 

SUMMA.BY OF WEATHER CONDITIONS. 

Baromete1r.-Mean pressure for the month, 29.94 inches; 
highest observed, 30.36, at Cresco on the 23d; low~st observed, 
29.48, at Omaha, Neb., on the 30th; range for the state, .88 
inch. 

Temperature.-Monthly mean, as deduced from 125 reports, 
was 60.2°; highest monthly mean, 64.9°, at Tara; lowest 
monthly mean, 56.1°, at Sibley; the highest temperature 
reported was 90°, at De Soto on the 26th; the lowest tempera
ture reported was 27°, at Larrabee and Spencer on the 13th; 
the average monthly maximum was 84.6°; the average monthly 
minimum was 35. 7°; the greatest d1:1.ily range was 46°, at Ode
bolt; aTerage daily range, 37.6°. 

Precipitation.-Average for the state, as determined from 
the reports of 146 observers, 6.23 inohes; the largest amount 
reported was 11.47 inches, at Keokuk; the least amount was 
3.09 inch~s, at Ridgeway; the greatest daily amount reported 
was 6.35 inches, at Fonda on the 27th; average number of days 
on which .01 inch or more of precipitation was reported, 13. 

Wind.-Prevailing direction, southeast; highest velocity 
reported, 47 miles per hour from the ·northwest, on the 28th, 
at Sioux City. 

Weather.-There were 9 clear days, 12 partly cloudy days 
and 10 cloudy days . 

.Au•roras.-Cresco on the 1st and 3d; Ridgeway on the 3d. 
Solar Halos.-Ridgeway on the 20th. 
Thuriderstorms.-General throughout the state the greater 

part of the month. 

ATMOSPHERIO PRESSURE. 
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Des Moines ......................... .. ....... 29.95 30.31 23 29.63 27 
01 a.rind a ............................ 29.94 30.32 13 29.58 30 
Oresco ................................ : : : : : : : ....... 30 .3tl 23 29.60 1 
Dubuque ................................. 29 97 30.34 23 29.62 31 
Omaha, Neb .......................... . .... 29.89 30 28 13 20.,s 30 
Keokuk .................................... . 29.96 00.29 23 29.69 28 
Sioux Oity .............. . . . . . . . . . . . . . ..... 29.92 30.29 13 29.55 2 

---
Means .................................. 29.94 S0.36 23 29.48 30 
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Davenport ............................................ 6,710 36 NE 14 
Des Moines . .......................................... 7,557 37 SW 1 
:Cubuque ................. ..... ... .... ................. 6,410 34 NW 10 
Keokuk .. ... .. .. ...................................... 6,405 36 SW 3 
La Oross* Wis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 5,779 3tl SW 25 
Omaha., eb .......................................... 7,191 32 SW 26 
Sioux Olty . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . ........ 11,474 47 NW 28 

OBSERVERS' NOTES, 

.Amana,-CONRA.D SCHADT. A tornado, happily of small 
dimensions passed through that part of South Amana which 
forms the station of the Chicago, Milwaukee & St. Paul railway, 
at 12:30 A. M., May 31e.t. After having wrecked corn cribs, it 
tore off one side of the four-sided roof of the station, the roof 
of the elevator and engine buildings. The roof of the hotel 
was lifted and let down again in its original place, a barn was 
badly wrecked, trees were broken off, and a long timber 8x8 
inches square was driven into the ground several feet. The 
tin roof of the engine house was carried a mile away. It made 
its way in a northeasterly direction, striking Mr. Rummer's 
farm and taking off the upper half story of his brick building, 
leaving the lower intact; overturned the frame addition in 
which his father slept, but luckily he was thrown through the 
window and esca.ped with some bruises: At Price creek the 
storm struck a small timber, through which it cut a path 200 
feet wide. The general agreement is that it lasted from one
half to ·a full minute in passing a house,, It is learned that it 
demolished a barn and corn crib at Mr. Jacob's place, over a 
mile southeast of Amana. 

Belknap-A. W. RANKIN. A very cold backward month; 
very little corn planted yet and soon will be too late; too wet 
even, for grass. 

Bonap(J,rte-B. R. VALE. Absolutely no farm work done 
since the 13th; it will take a week of dry weather to get to 
v,ork; but little plowing done for corn, and still less planted. 
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10 MONTHLY REVIEW OF THE 

Clinton-DR. LUKE ROBERTS. May, 1899, exceeded normal 
in temperature by 1.5°, and 3. 77 inches in precipitation. The 
total precipitation was 8.38 inches and was exceeded but 
once during the last twenty-one Mays. In 1892 the Mayra n
iall was 8.41 inches. That month, however, furnished two 
more rain days and one more cloudy day, and 15 per cent more 
cloudiness, besides a deficiency of 6° daily in temperature. 

Except for the inconvenience to farmers in getting seed in 
the ground at a seasonable date, the excess of rainfall for May, 
1899, was of inestimable value in replenishing the earth with 
needed moisture. It is several years since the earth has been 
normally moist, as ev;denced by the fact that old wells have 
been dug deeper and deeper from year to year in order to obtain 
a needed supply of water for stock and other purposes. 

The ma,xiinum temperature was 85°, occurring on the 17th, 
and 26th, and was 2.3° below normal, while the minimum tem• 
perature was 41°, or 7.3° above normal, occurring on the 13th 
and 21st, thus giving a more uniform temperature at a higher 
degree than was experienced in May, l 892. 

The warmest day was the 16th-mean temperature 74.2°, 
or one-half a degree above normal. The coldest day was the 
14th, mean temperature 47.8° or 2.8° above normal. 

The movement of the wind was light, being only 2,700 
miles, while normal is 4,173 miles. The prevailing direction 
was south and the maximum velocity was twenty-seven miles 
per hour, occurring on the 27th. 

Electrical storms occurred on nine di:ff~rent days, and were 
notably severe on the 27th and 28th, with hail accompaniment. 

On the morning of the 27th a s mall tornado passed over the 
southern portion of the county, going somewhat southeasterly, 
doing some damage in its course. About one mile south of 
Low Moor, it demolished a barn and sheds and fencing for 
Thomas Tate. The tornado was only about two rods wide, and 
no dwellings in its path. Some damage was done by lightning 
-buildings burned, trees broken and a few people stunned. 

On Saturday night, the 27th, the downpour of rain was 
very great, inundating the western portion of the city, not only 
to the discomfort of the dwellers of the flooded district, but 

· much damage to gardens and other property resulted The 
total precipitation on that night and Sunday morning was 3.06 
inches. Add to this what fell on the morning of the 27th and 
evening of the 28th, we have a total of 3.46 inches, an amount 
unusual in this locality to be precipitated in so few hours. 

Forest Oity-J. A. PETERS. Water froze on morning of 13th 
I but no damage to vegetation; corn about ten days to two weeks 

late; the season thus far has been very favorable for farm work. 
Galva-MISS IDA ACKERT. The frost on the 12th and 13th 

frosted barley on low ground. 

yard and thirteen yearlings in field, all near barbed wire fence 

' killed. Some stock killed by hail, storm of 28th, hail size of 
duck eggs, destroying fruit. 

Humboldt-H. S. WELLS. Moisture has been too great the 
last week of the month; corn is in better condition than was 
reported; fruit scarce; some damage by lightning, wind and 
hail. Grass is growing rapidly. 

Lamoni-T. J. FITZPATRICK. The frequent rains delayed 
farm work thrae weeks; high winds and local storms did con
siderable damage to orchards and buildings. 

Larrabee-a. B. STREVER. Fruit blossoms damaged by frost 
on 13th; cold wet weather during the second decade of month 
retarded germination of corn; about one-third of corn replanted 
in consequence. 

Sioux Oenter-J. DE RUYTER Corn planting commenced 
Mn.y 5~h; frost of 13th nipped barley; heavy hail of 15th dam
aged grain to some eJCtent; small grain is doing well; corn 
nearly half replanted. 

West Bend-PHIL DORWEILER. Month cool and wet; much 
corn had to be replanted; small grain and pastures look well; 
roads are bad. 

BELATED REPORTS. 

Fayette-APRIL-Mean temperature, 47.2°; highest, 82°, on 
the 25th; lowest, 11°, on the 2d; total precipitation, 3 87 inches; 
greatest daily 2.10 inches, on the 27th; total snowfall, .7 of 
an inch; prevailing direction, northwest; number of clear 
days, 13; partly cloudy, 15; cloudy, 2; rainy, 8. 

Garden Grove--APBIL- Mean temperature, 47°; highest, 
83°, on the 25th, 26th and 27th; lowest, 4°, on the 1st; total pre
cipitation, 3.67 inches; greatest daily, 1 inch, on the 30th; 
total snowfall, 9 inches; prevailing direotion, south; number 
of clear days, 7; partly cloudy, 13; cloudy, 10; rainy, 7. 

Etdo>·a-APRIL--Mean temperature, 47 4°; highest, 83°, on 
the 28th; lowest, 12°, on the 1st; total precipitation, 1.50 
inches; total snowfall, l inch; greatest daily, 1.10 inches, on 
the 28th; prevailing direction, northwest; number of clear 
days, 1; partly cloudy, 26; cloudy, 3; rainy, 3. 

Larrabee-AP.BIL-Mean temperature, 46.2°; highest, 86°, on 
the 25th; lowest, 6°, on the 4th; total precipitation, 1 39 inches; 
greatest daily, .52, on the 30th; total snowfall, 4 inches; pre
vailing direction, southwest; number of clear days, 8; partly 
cloudy, 18; cloudy, 4; rainy, 4. 

ERRATA IN MARCH REVIEW. 

Grinnell-A. 0. PRICE. May records severe storms, washing 
out bridges and hillsides, and damage by lightning. Barn with 
six horses and six cows burned on 15th ; three fat steers in feed 

Decorah.-Mean temperature should have been 20. 3°. 
Eldon.-Total precipitation should have been 2.21 inches. 
Whitten.-Total precipitation should have been .91 inch. 
Wilton Junction --Total precipitation should have been 1 511 

inches. 
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IOWA WEATHER AND CROP SERVICE. 11 

CLIMATOLOGICAL DATA FOR IOWA, MAY, 1899. 

NORTHERN SECTION. 
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Algonll* .................. Kossuth ................ 1,500 7 59.0 + 1 84 26 4.1 1, 13 3.31 +.29 .90 ..... 10 5 SO 6 SE 
Alta ...................... Buena. Vista . ........... 1,619 8 58.8 +1 85 26 32 4 1 40 7.75 ·t-3.53 4.85 ..... 18 5 20 6 SE 
Alta (near) ............... Buena. Vista........ ... ... .... .. .. . .. .. .. . .. .. . .. .. ........... 7.29 ....... 4.43 .... 15 .................. .. 
Drltt.. .. .............. Hancock ................ 1,230 .... 60.0 ..... 83 25, 26 28 18 42 4.77 ... .. . 1.09 ...... 12 1 2~ 2 S, SE 
Bu.ncroftt ................ Kossuth................. . .... 58 2 ..... 84 26 32 13 35 5.62 ....... 1.06 ..... 15 6 12 13 SE 
OharlesOlty ... .......... Floyd ................... 1,012 8 59.0 +2 81 16 32 13 37 4.71 +.9i 1.32 .... 13 5 21 5 SE 
Olear Lake ............... Oerro Gordo .. .. .. .. . .. 984 .. 69.4 8.6 26 32 3 40 11.43 .. 1 9a .. .. . 9 15 3 18 SE 
Oresco ................... Howard ................ 1,312 27 57 4 ± 1

1 
83 25 31 13 40 3 86 +.29 1 27 ..... 10 7 12 12 SW 

Uecora.h .................. Winneshiek............ 900 6 58 9 83 25 34: 4 40 3.33 +.13 1 Ot ..... 11 . .. . .... . ... SW 
IJows ..................... Wright .......................... 58.-i ...... 88 26 29 13 45 5 81 ....... 1.77 ..... 16 13 9 9 SW 
Eagle Grove t ............ Wright..... . .. .. .. .. . .. .. . .. .. . 58 5 .. .. .. . .. . .. . .. . . .. . .. . . . .. . .. .. .. .. .. .. .. . .. . . . .. .. .. . . .. . .. . .. . .. ........ . 
Elkader ... ............... Ola.yton ...................... 19 60.0 -1 86 25 35 4,13,18 •3 5.13 + 1.42 1 55 ..... 16 9 16 6 E 
Esthorvllleb ............. Emmet ........................... 67.1 ...... 89 26 28 13 43 503 ........ 1.80 ..... 12 ....... ... SE 
J•'onde. ..................... Pocahontas............ . .. . . . .. . . .. . . .. .. . . . .. .. . .. 32 3 30 9.12 .. .. .. 6.35 .. .. . 16 6 14 11 .... ... .. 
Forest Olty ............. Winnebago ...... . ..... 1,220 .. 57. !l .. . • • 81 26,11.27 31 13 36 3 79 . . .. .. 1.49 .. .. . 13 12 6 13 S 
Grand Meadow" ......... Olayton.......... . .. .. 8 57.6 0 78 12 40 18 ..... 4 72 +.61 .87 ..... 14 8 11 12 SE 
Greene .................. Butler.. ... . ..... .. .. .. 943 .... 69.7 ..... 84 25, 26 31 13 36 6.85 ...... 1.60 ..... 14 7 14 10 W 
Hampton ................. Franklin ............... 1,240 .... 58.9 ..... 83 26, 27 33 13 36 8 48 ........ 2.81 .. . 14 6 16 9 SE 
Hawkeye................ Fayette. .. .. . .. . .. ..... .. .. . .. . .. .. . .. .. . . .. . .. . . .. .. . . .. . . .. .. 5 57 . .. .. . .. 1 05 . .. .. 12 .. .. . .. . .. . .. ..... 
llumboldt ................ Humboldt .............. 1,082 .... 69.8 ...... 86 26, 27 33 13 36 6.27 . .. .... 3.30 ..... 14 18 4 9 SE 
Lansing ................... Allamakee............. 60 3 .. .. . 85 25 36 4 38 3.87 . . .. . .. .94 • .. . 10 6 12 13 
Larrabee .................. Oherokee.. ... ... ..... .. .... 8 67 2 -1 86 11 27 13 38 4.33 +·46 1.62 ... .. 14 3 21 7 
Le Mars. .. .. . . . . .. .. .. .. . Plymouth .............. 1,221 .. . 59 0 .. • . . 87 11 29 13 39 4 72 . .. .. .. . . 78 .. .. 14 5 14 12 
Ma.son Olty g .. ......... Oerro Gordo ........... 1,130 . 61.0 ..... 82 25 32 13 39 3 29 ........ 1.25 ... .. 9 
New Hampton b .... ..... Chickasaw .......... ... 1,166 ... 58.4 ...... 80 16, 25 30 13 35 4.37 ..... ... .75 ... 13 6 
Northwood....... .. .. .. . Worth . . ............... 1,210 56.8 . . . .. 83 27 30 4 38 3 59 . .. . .. . . .86 . .. . 7 18 
usage ..................... Mltchell ................. 1,178 8 5i.5 +2 81 16, 25 32 13 37 3.71 -.88 .77 ..... 13 3 
Plover .................... Pocahontas....... .. .. . .. .. . . .. . 59.6 .. .. .. 87 26 31 4, 13 40 5.55 .. .. . .. 1.34 .. .. .. 13 15 
Primghar ................ O'Brien .......... . .......... 57 8 ..... 87 11 '32 4 38 3.95 ........ 1.16 ..... 11 14 
Ridgeway ................ Winneshiek........ . ....... 58.8 ...... 85 11 34 13 42 3.09 ... .. ... .77 ..... 12 6 
Ruthven .................. Palo A.lto........... .... .. ...... 58.9 .... 84 12, 26 28 13 34 3 30 .. .. .. .. .70 . ..... 7 7 
Sheldon ................... O'Brien ................ 1,406 .... 56 6 ..... 87 11 28 13 40 4.49 .. .. ... .72 . .. . 21 7 
Sibley ..................... Osceola ................. 1,509 6 56.1 .. .. 87 11 28 13 39 5 80 .. . .. .. . 95 . .. .. 17 2 
Sioux Center ............ Sioux: ....................... 58.2 ..... 85 2o 31 13 37 5.02 ........ 76 ..... 17 8 
Spencer b ... ............. Olay ..... ... .. .... . .. . .. ...... 58.1 ..... 85 2tl 27' ta 40 5.28 .. .. .. 1.43 ..... 11 1 
Apirlt La.Ire:!: ............. Dickinson............... .. . 5 58.4 .. . .. . 87 27 30 13 37 3.04 .. .. .. .61 .. .. . 10 6 
Storm Lake ............. Buena Vista ................... 57.4 ..... 81 26 31 13 35 7.37 ....... 4.15 .... . 16 7 
Washta. ...... . ........... Oherokee.. ... . .. .. . ... .. ... .. . .. .. . .. . .. . . .. .. . .. .. ..... . ............ 5.22 .. ...... 1.30 ... .. 14 5 
\Yaverly .................. Bremer....... ... .. .. .. 94i .. .. 60 .2 . .. .. . 83 16, 25 37 13 36 4.68 . . . . . .. 1.23 .. . .. 14 6 
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\Vest lJnton ............. Fayette ................. 1,105 . .. . . .. ... ... .. . ... .. .. .. . .. .. .. ... .... .. ... 8.63 ........ 3 00 ...... 11 
Average ............ ......................... ~ =1 68.8 +4 83.9 ~= 31.9 ==I 38.2 -5-.3-1-•--+--.8-4 -.-.. -.-.' -.-.. -.. -•-13- -8- -1-3 10 --S--E-

CENTRAL SECTION. 

A 

Amana ................... Iowa .................... ..... 23 I 61.4 +1 83 16 37 4 35 7 92 +3. 72 2 37 . .... 15 9 11 11 E, S 

Ames ..................... StOl'Y .................... 936 19 60.5 + 1 89 25 36 13 37 7.23 +3.39 2 45 ..... 12 5 13 13 . ......... 
udubon .................. Audubon ................ . . . . . 6 59.3 -1 83 27 37 4, 13 37 8 14 -t 4:.48 1.95 ...... 11 2 13 16 s 

Baxter ................... Jasper.... . . . . . . . . ..... . . . . . 60.5 • • ♦ •• 82 16, 26 35 13 38 8 96 . ..... 4 45 . .... 13 5 17 9 SE 

Belle Plained ............ Ben ton ..... .... ........ 8i0 9 I 58 8 +1 84 16 38 13 35 t!.60 +4. 56 2.90 ..... 12 10 13 8 E 

Oa.rroll ...... .............. Oa.rroll .................. ..... 9 5B.3 0 85 26, 27 32 13 40 9.04 + 4.71 . 2. 70 . .... lJ 8 7 16 . .... .. 
Ueda.r Rapids ............ Linn ......... . . . . . . .... 744 17 63.4 + i 85 12,16,25 41 13, 18 34: 9.21 + i.73 2.47 ..... 16 13 4 14 SW 

Ollnton ................... Olin ton .................. 609 8 61 4 0 85 16, 25 89 4, 18 42 8.38 + i.24 3.C6 ...... 15 9 7 15 NE, S 

Ooon Rapids ............. Carroll ............. . .... ..... . . . ' 59.5 . . . . . . 82 26 36 13 36 6.26 , ....... .94 . .... 15 8 15 8 SE 

De. venport ........... , ... Scott .................... 615 27 62 5 
+ f 

83 16 42 13 29 7.35 +3.0i 2.29 ..... 14 8 8 16 N Bl 

Tlela.wa.re ................. Delaware .............. 1,081 8 69 3 86 12 36 ]3 33 7 4:4 3.62 1 85 .. ... 16 4 20 7 SW 

Denison .................. Orawford ............... l,19;? 6 69 3 -1 Si 26 34 4, 13 88 4.82 +.58 .83 ...... 12 . . . . . .. . s 
Des Moines .............. Polk .. .... ... ........... 867 21 60.9 0 84 15 ~l 4 38 6.71 +2.06 1.38 .... . 16 7 11 13 SE 

DeSoto .................... Dallas . • • • • • ♦ ........... 886 ... 61.8 ...... 90 26 86 "' 
3ll 6 60 . . . . . . . 1.11 . ... 12 8 16 7 SE 

llubuque ................. Dubuque ......... ..... . 665 26 60.8 -+ 1 82 12 42 13 30 & 75 + t.6i 1.13 ...... 16 8 14 9 si 
Eldora i .. ................. Ha.rdin . . . . . . . . . . . . .... 1,153 69.6 . . . . . . 87 27 28 18 41 7.95 . . 2.00 .. ... 11 1 26 5 

Galva ..................... Ida ... . ................. 6 59.2 -J 86 26 32 12, 13 40 4"78 + 1.23 1.63 .... 9 18 10 3 SE 

Gllma.n .................. Marshall ....... . ....... 1,035 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . . 6.70 . ....... 1.1n . ..... 16 10 16 6 s 
Gladbrook ................ Tama ............. . .... . . . . . . . . . . . . . . . . . . . . . ... .. . ....... . . . . . 5 32 . ...... 2.16 . .... 8 ... . ... . ... . . . . ... 
Grinnell ................. Poweshiek .............. 1,011 . . . . 60.6 . . . . . 81 16 38 13 33 6.68 ....... 2.85 . ..... 11 5 17 9 SW 

Grinnell (nea.r) ..... .. .... Poweshiek .............. . . . . . .... 60.4 . ..... 84: 16 87 13 35 7.18 . . . . . . . 2. 92 . .... 15 9 11 11 SE 

Grundy Oenter .... ....... Grundy ................ 966 8 58.4 0 83 16, 25 33 13 37 9.15 + 4.74 2.40 ..... 12 1l 10 10 SE 

Guthrie Oenter .......... Guthrie ................ 1,269 .... 59.2 • •• ♦ • 82 15,26,27 84 13 40 6.52 . . . . . . . 1.63 . .... 14 8 19 9 SE 

Uarla.n .................. . Shelby ................ . . . . . .... 60.4 . . . . . 85 15,26,27 34 4 40 4.49 . ..... 1.08 . .... 16 5 12 14 S, SE 

Independence ............ Buchanan .............. 921 37 58.8 0 82 26 35 13 38 5.80 + 1.79 2.20 ..... 18 11 14 6 S, SE 

Iowa Oity ................ Johnson ................ 644 9 62.0 +2 86 16 38 4 37 9.49 5.34 4.10 ..... 16 10 14 7 s 
Iowa Fa.Us ................ Hardin •............... ..... 6 58.4 -1 84: 26, 27 32 13 86 8.65 - .03 1.28 • ♦ ••• 12 9 10 12 SE 

Le Ola.lre ................ Scott . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . •• ♦ ♦ •• . . . . • • • • ♦ ••• . . . . . . . . . . . . . . .. 6 57 . . . . . . . 1.95 .. . 16 . ... . ... . ... . ... . ... 
Logan .. ................... Harrison ............ ... 928 34 61 4 0 88 27 40 3, 17 33 8.62 -.77 .87 ..... 10 17 10 4 s 
Maquoketa ............... Jackson ... .............. ..... (I 60.4 -1 84 16 38 4 42 6.74 =t~ 79 

1.32 . ..... 14 17 5 9 SW 

Marshalltown ............ Marshall .......... ..... 898 7 64.4 +s 82 16, 26 83 7 40 7.70 3.25 2.20 ..... 14 12 6 13 s 
Montlcello ............... Jones .......... ...... .... 800 45 60.1 +1 84. 12 36 3 40 6.19 2.32 1.98 .... 10 7 16 8 NW 

Mt. Vernon• .............. Linn ..................... 858 .... 61.4 . . . . . . 86 25 40 13 . . . . . 9.28 . ... .... 2.94 . .... 14: . . . . . ... . ... . ........ 
Mt Vernon (Hubbard) .. Linn ............ . . . . . . . . . . . . . .... 61 8 . . . . . . 87 12 38 18 38 11.15 . ..... 3.40 . .... 16 10 5 16 s 
~gwton ................. Jasper ................... 958 12 60.8 + 1 81 16, 26 37 13 36 6 61 +2. ll 22' ..... 14 10 17 -! SE 

ebolt ................... Sac . . ........ ..... ....... . . . . . .. . 69.8 . . . . 88 26 29 18 46 5.48 . ...... 1.46 . ...... 12 13 7 11 .... . ... 
Ofiden ... ............. ..... Boone . ..... .. .. .... .... . 1,109 .... 69.6 • ♦ ••• 87 26 31 13 41 7.80 . . . . . . . . 8.15 . ..... 12 15 4 12 SE 

0 In . . . . . . . . . . ............ Jones . . ................ ..... &9.9 • • • • • ♦ 88 16 39 13 33 1.58 . . . . . . . . 2.14 . .... 15 13 12 6 S, NW 

~na. wa .................... Monona ................. . . . . . . . . . 62.1 •••• ♦ • 86 11,15,26 34 4, 18 40 3.62 ....... .51 . .. . 18 12 12 7 SE 

8 
ockwell Oity .. ........ . Oalhoun ................. 1,219 59.0 • • • • ♦ • 83 27 31 13 45 4.71 . . . .. . . . 1.90 . . . . . . 12 20 4 7 .......... 
cre.nton ................. Greene ................. . . . . . . . . 59.4 . ... . 84: 26 35 13 36 5.31 . . . . . . . 1.16 ..... 12 13 7 11 SE 

Sioux Oity ................ Woodbury ....... - ...... 1,122 10 59.4 0 88 11 34 13 43 6.18 +2.68 1.43 ..... 16 5 9 17 E 

~a.ra. ...................... Webster . . . . . . . . . . . .... 1,159 ... 64.9 • • ♦ •• 88 26 45 17 28 7.50 . . . . 2 00 . . . . . 8 .... .. . .. . SW,NW 

Voledo ................... Tama. ..... ........ . ..... 5 60.0 -2 85 16 3f> 4 35 7 80 + i .16 1 57 ..... 14 7 0 24 SE 

,Jnton •a ................. Benton .................. 800 9 60 .8 -+1 80 12,16,25 43 13 . . . . . . 5.11 +1.3ll 1.65 ...... 9 17 7 7 SE 

a.terloo ................ Black Hawk ............ 862 20 59.8 -4 84 25 36 18 32 6.08 2A8 2.27 ...... 15 6 18 7 E 

"\Vest Branch ............. Oedar ................... 708 . . . . 60 6 . .... 81 31 36 4 42 8.62 . . . . . . . 2.80 ..... 12 10 10 l l. NW 

~bitten* ................. Hardin ................. . . . . . . . . . 60.8 . .... 83 25,26.27 40 1-i,20,21 . . . . . . 4.12 • ♦ ' ••••• 1.30 . ..... 10 11 14 6 SW 

ilton Juncton.o ........ Musoatine .... . . . . . . . . . . ... . . . . . 59.4 . ..... 85 16 37 4 83 8.62 . . . . . . . . 2.25 ' ••• ♦ • 8 .... . ... . ... . ......... 
-- - - -- -- --

13110 
--

Average ............ • • • • • • • • • • • • • • • • • • • • • • • ♦ • •• • • • • ♦ . . . . 60 .• +.5 84:.4 • ♦ •••••• 36.6 ....... 37.1 6.83 +2.85 . ..... . ... 1l 10 SE 
. 

i 

• 

I 



STATI ONS, 

MONTHLY REVIEW OF THE 

CLIMATOLOGI CAL DATA FOR IOWA, MAY, 1899- CoNTINUED. 

COUNTIE~. 

SOUTHERN SECTION. 

TJ:MPER.t.'l'URE, J N DEOH&ES rABRENUEIT PREOJPITATJON, I!'CDES. 

>J 
<t) • 
GI <t) ...... 
CIS ::I 
Cl) 0 ,.,.: 

SKY. 

Afton ..... .. .. .. .... .. . . .. 
A 1 bta .. .. .. .. •.. . . . . . . .. · · · 

C, ------- - -- ----------1- _, __ -- -- __ , __ --1-- __ ,__ 1-- - - - - ---
Union .. .. .. .. .. .. .. ... .. . ... 617 . ... . 87 27 36 13 37 o 76 . ..... . 1,57 ...... 12 

Atlant ic .. .. ............. . 
Batavia ... . . . .. . . . .. .. ... . 

Monroe............... ... o,s . 62 0 • . .. 87 16 3A 4 40 6 o, .. .. . .. . 1.86 .. .. • 15 
Oass....... .... .. .. .. . . . . . 8 60 1 + 2 86 211 ao 4 48 6 08 + t.76 1.ao . ... 11 

6 18 7 
9 16 6 

Belknap .... .. ..... . ...... . 
Blockton .. ........... .. 

Je ff'orson.... .. ... ... ... 6W. .. • ... .. .. .. . . •. .. . • .. .... • . 5.1!5 ........ 1.81 .. .. . . o 
Davis...... . .. . . .. . .. .. 857 . . . 63 2 . . . . &3 27 42 4.13,U 37 7. 45 . ...... . 2,llO .. •. • 15 

6 11 14 . ... 
Bonaparte . .... .. .... .. .. 
Burlington b , . ..... . .. .. . 

Tay lor .. .. .. ... . ................ 62 0 . .. . 85 15, 111 41 13, 18 32 7.81 ... . ... 2.38 ...... 13 
Vnn Buren ........ .. .. . .. . . 8 62 4. 0 84 l tl 40 4 38 8.35 + t.ao 1.80 • .• .. 13 . . . . .. . ....... .. ... . 

14 11 
1, 13 

B Ub88y •..••.•. •.... ... ... . 
Oarson .. . . . . . . ... . ..... . 
Centerville .. ....... .. ... . 
Oba rt toil . ... . .. . . ... . . . .•. 
Ohllltcot he .. ........... .. 
Olu.rlnda ... .. ...... .. .. . 
Corning a ..... .... . ..... . 
College Springs .. . . .... . 
Oouncll Blutra ..... .. ... . 
Oumborla.nd .. .... .. .... . 
Danville ........ .... .. . .. 
Diagonal ... . ....... . . ... . 
Eldon ................... . 
Emerson ..... . .......... .. 
Fa lrfiold ; .............. .. 
Ft . Madison • . . ......... . 
Glenwood ......... .. .... . 
Greenfield ..... . ......... . 
Griswold ...... .. ..... . . 
Ham burg .... .. .. . . . ..... . 
II edrlck .. . ............ •. . . 
.Hop evllle cr ... . ......... . 
Indianola .. ...... . ... . .. . 
K eokuk .. . ... . ... . . . . ... . 
Keosauqua ... ........... . 
KnoxTllle <r i ..... ...... . 
J"acona .... . . ............. . 
Lamont d .. . ......... . . . . . 
Lenox . . . . . . . . . . . . . . . . .. . 
Lockr idge . ........... .. 
l\l ooar .................. . 
Mt.Ay r ................ . 
?ti t. Pleasant ...... .. ..... . 
~lurray .. .. . ...... ... ... . 
Northboro .... .. . . .. . ... . 
Omaha <Nob .) ... .. .. . ... . 
Osceoh~ ... . ... .. .. .. . . . . . . 
o,· 1,1 . . . .... . .. .. .. . .. .. .. . 
Oska loosa .. ............ . 
Ottumwa . .. .......... . .. . 
Pacific Junction ...... . . 
Pe lla .. . ........... .. .. .. 
Red Ollk .. .. ....... . .. .. . 
Hlgour ney ........... . ... . 
Stuart ..... . .... . ...... . . 
Tb urmnn ..... . ..... . .... . 
Vllllsc1L ... ... . ..... . ... . .. 
\Va pallo .. .. . . ... .... ... . 
\Vasbl n gton .... .. .. .. .. . 
\Vlnterset ....... . .... .. .. 
\Voodburn ............ .. . 

Averuge ...... .. ... . 
Av. for t he state .. 

Des Moines. . .. . .. .. .. 526 .... 63. 7 .. 87 16 4l ·1, 18 a9 6. 16 .. •• . .. . 99 .. .. . l tl 12 5 14 s 
htarlon...... . ...... .. .. . . . . . . .. . . .. . . .. . . • . .. .. .. .. . . . .. .. . . .. . .. 6.30 .. . .. .. • I 23 .. .. 12 .. • . . .. . .. . • . ... ... .. 
Po t tawattamie....... . . . .. . .. . . .. . .. .. .. .. . . . . .. . .. .. 5 811 .. . . . .. l.:J8 ... . .. 11 .. . .. ........ . . 
Appanoose .... ... .. . .. 1.013 6 62.2 o 8.J 15, 16 .a 14 37 6 70 +a.27 1.48 •• 13 11 18 7 HE 
Lucos ...... . .......... l,OilO ... til 1 ... , 84 16 38 13 36 6,95 ....... . 1.77 .. . .. 16 9 8 14 SE 
Wapello.......... .... 64.5 . . . . . . . . . . . . . .. . .. • .. .. .. . . . . . 6 43 .. . .. . . J.2J . .. .. . 11 .. • .. .. ... .. 
Page............ ...... 1,C69 0 62.2 rl 88 27 :JO 4 40 7.09 f.-2 50 ,L60 ..... 10 13 10 8 . gg ··· 
Adams.. .. ... . .... .. . l.127 7 60 0 0 8~ 16 37 4. 10 Wi 5 66 + . 91 1.64 .. . .. . 8 . .. . . .. ... . SE 
Page....... . ...... . ..... . .. . II tiJ 4. +2 89 2i 41 4. 85 8 .13 +3.1>8 , 12 .. .. . 11 17 8 6 SW 
Pottu.watto.mle ... . .. 9€0 . .. 62 9 ... 87 15 41 1 34 4. .42 ........ I 36 . • .. • 11 11 a 11 s 
Ollss.. ... ............... . .. ... ... .... ...... . ... .. .. .. .. ... . .. .. . . .. ..... 5 .01 ....... I.JU •• ••• • 1!! JO 9 12 F; 
Des Moines . . .. . .. . .. 7J6 ... . ... .. .. • .. .. . .. .. .. . .. 5.81 .. . . .• •• 1.00 . . .. . 14 14 11 

1 

u ...... . .. . 
Ringgold.. .. .. .. . . .. .. . .. . . . 61 0 .. .. 86 Ill a5 4 35 7. 60 •• .. • .. . 2. !0 .. .. .. 11 0 111 3 BE 

~r~rs0•

1

~~:::: · ::.:::::: : :: ··• ~-~ :::: - ~~ • .. 
12

•
21 

... ~'. ~- ... ~~ t·: :::::.:: tU :::::. Ir 1: 1: ~ .... ~ . .. 
J elTerson . .... .. . . .. . . . 167 13 61.9 +2

1 
82 15, 16 41 4, 13 311 6.43 -¾· .41 1 22 .. . . . 16 u 19 6 .... 

Lee....... . ......... . .... 516 51 6! . 4. + 82 16 45 20 .. .. . ll.24 +6 85 2.sa • •• .. 14 3 U H S W 
Mills .. . .... . ....... . .. 97920 62.o -!2 87 15 36 4 42 5 76 +.57 1.10 .. . ... 1a 2 18 11 N,v 
Ada.Ir................... . . . . 8 60.0 0 86 26 38 4 40 6.60 -t 2.26 1.99 .. .. H .. . .. .•. SE 
Oass.. .. . . . . . . .. .. . .. • . .. .. . . .. . . . .. .. . . . . . . . . .. . . . . .. . .. . .. . .. . . . . . 5 . 13 . . • .. . .. I 02 .. . • . 11 5 1 25 S 
Fremont.... .. . .. ....... 912 . .. .. . . . .. . . .. , .. .. . .. .. . . . . . .. . .. . .. .. 6.12 . .. . .. . 2 .36 .. • . .. 8 . .. • .. .. .. . 8, SE 
Keok uk.. .. . ... . .. . .. .. ... . . .. . 62. 4 .. . .. 95 16 39 13 38 5. 9'.! .... . 1.02 ..... 14 ... .. .1 ··· ......... . 
01:Lrke . .. .. .. . . .. .. . .. . ... .. 8 60.8 ·l ·l 84 15 40 13 as 5.89 + 1.65 l 60 .. .. .. 12 .. . .• • . .... SE 
Warren ........ .. ..... ... 7 61. 7 + 2 83 111,27 38 13 86 6.58 + t.84 1.16 ...... J8 . .. .... SE,SW 
Loe.... . . . .. . ........ . 618 28 64.0 -f·l 86 16 4i.l 20, 21 3T 11.(7 +7. 47 2.52 ...... 16 8 13 10 SW 
Vao Buren ............ . ... .. 7 63 9 + 2 86 16 41 4 37 7.42 +2 69 2. 76 . . .... 11 ......... , .. . .... .. 
Marlon ........ ... ... . . .... 6 61 6 ..... . 85 16 ao 13 37 5.61 .. . . .. 1.oa ...... 11 .. . .... .... SE 
W11rron .... ... . .. . .. . .. . . .. .. . . . . . . . . .. .. . . . . .. . . . . . . .. .. . .. .. .. .. .. . 7. 20 .. .. .. . 1.24 .. . .. 14 . . . .... . .. .. ....... 
Decatur ............. . .. . .. .. .. . 61.6 . .. . !:!ti 16 37 4. 36 7.43 . .. .... 2 4.2 .. .. • 13 18 3 10 S 
Taylor... . . . . .. . • .. ... . . . .. .. . 61.3 , . .. . 83 15 39 13 34 5 ,86 . . .. .... 2 .05 .. .. 12 11 12 8 S 
Jefl'erson ....... ........ ..... ... ... . .. .. .. .. .... ..... . . . .. ....... .. .. 4.98 ... . .... 1. 20 .. . . 9 6 17 8 SE 
Leo.. . . . . . .. . . .. . . .. . .. . . 62 8 .. . • 85 15, 16 41 11 39 10.34 . .. . .. .. t.8, .. .. . H 5 ' 122 SE 
Ringgold ............... l,23U 8 61.4. ·1 85 115, 16 40 13 34 7.55 +1. 78 2. 17 .. .. .. 13 8 15 8 E 
Henry ... . .. . ... . ... .. 726 .. . 62 8 •. .. . 118 16 36 4. 42 i .30 . .. .•. . 1. 66 . . ... 11 14 10 7 S \V 
Ol1Lrko .. .. . .. .. . .. . . .. 1,183 .. . . .. . .. . . . . . . . .. . . . . .. • .. . .. • . . .. .. . 6,88 . .. .. .. 2.00 .. •• • . 11 7 231 J ........ . 

b~~~l~s·s·::::::::::::: 
1

1;i1a ::: . ·a2:a :::::. ·a,; .... j5 ···4r ""'i4· ... 39 ::: :::::·:· 1:: ......... ·.1 11a"9 .. ~ . li76 .. ·11·02·· .. . sswi.;" ... Olarke ...... . ...... ... 1,12.J 60 6 ... . . 85 15 37 13 37 7.85 ..••..• 1 97 .. 
Wayne.. ... .. .. . .. .. .. .. . 6 ti1 2 0 Bl 16 38 18 36 7.03 -t3.6l 1.96 .... J.i 8 4 19 SE 
Mahaska............... 850 16 62 1 + 2 88 25 &I 4., 13 39 5.58 + t.87 .85 ...... 

1

16 12 2 17 E 
Wapello............... 680 5 62.2 1 - 1 86 16 40 l♦,18, 24. 38 7 95 +3.08 1.28 ... .. . 12 7 12 1:! E 
Mills .... . . .. .. • • • • .. .. . 060 .. UI O . . .. fl5 15 34 4 36 4.63 . . .. . .. 1.20 .. . • . 13 7 13 11 E 
Mar lon................. .. . ... 69 , ...... 82 16 39 18 36 4,83 ....... 1.05 .... . , 16 13 12 6 SW 
Montgomery.. ... . .. . 1,033 .. . 6.1 2 .... . 87 15 40 • 36 u.1a . . .. .. .. 1.55 .. . .. 12 11 2 20 s 
Keokuk ... . .......... .. ........ , 6:?. l ...... 88 16 36 4, 13 44 7.TO ....... 1.96 ...... 14 9120 2 B,8W,!'W 
Guthr ie.. .. ..... .. ..... .. . . .. . 60 4. .. .. 85 26 a:? u 40 6 ,55 .. .. .. . 1.65 .. . .. 13 10 9 12 s 
Fremont... .. .. . . .. . .. . . . . . . . . 62.8 . 88 15 39 5 36 7 05 .. • . . 2.89 . . .. • . 15 6 10 16 SE 
Mont1tomery.... .. . . . 1,058 6 61 8 +1 811 27 as 4 40 6.45 +2.57 2.05 .. .. . 10 o 15 7 8 
Louisa . . .... .. . .. .. .. . 578 .... I 63 8 . .. 87 12 41 18 38 4.64 . .. .. . .. 1.

8

16

0 

.. .• .. 15 10 19 2 S E 
Wa<,hlogton . . . . .. . .. . 738 8 60. 7 0 83 16 38 4,13.18 38 5 27 + 1 74 .. . . • • 13 , .. . . .. .. 8 \V 
JU11dtson...... .... .. .. . . ... . 8 j 60 8 + 1 8U 26, 27 30 13 38 6 .77 +2 21 2.17 .. .... · .. · .· 

1
1

0

,:JJ 

1
.~ ... ........ . .. . 

01 llr k a . .. . .. .. . . .. . . . . . ::.:.:: 21. . . . . . . . .:.:..:.: ~~ . . . . .:.:..:.:.:.::_ . . . . . 7. 81 _:_.:.:..:.: _a_. oo_ 
1 

___ 1 _ _:_ ~ __!_, _._ .. _ .. _·_ •. _ .. 
.. .... . .... . .. ... . .... .... ... . ... 62 0 + 9 85 5.. ... .. 38 5 .... ... 37.tl 8.55 +2. 72 .. .. . .. .. • 13 9 12 10 SE 
.. . .. . · · .. .. . .. ........ ... . .. . 60 2 +.6 84.6... . . 36.7 .. 37 ti 6.23 +2. 14 .. . ....... .. HI 9 I 12 10 SE 

--cc.. 
•Mean1 determined from 7 • · M., 2 P. M. and 9 P. w. observa tions, and maximum and mlnlmum are tak en from eye r eadJniz;s. tMeans determined 

from 7 A. w. a nd 7 P . w. observat ions. i Received too late to be computed wttb means. a One day missing, b two days, etc. 

... 

I 

• 

• 



DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR MAY, 1899. 
.... 

DATE, 

B'l'ATIO.KS, 
1 2 3 4 6 6 1 8 0 10 11 12 13 14 16 16 17 18 19 20 21 2'Z 28 24 25 211 27 

-- - -- - - - - - -- --· -- ------ _,_ -- - -- -- -- -- -- -- - -- -- - - -
~ Max. 61 71 70 69 72 74 73 72 '15 69 79 78 65 55 86 85 64 76 64 57 57 62 70 78 8'1 85 87 

Afton .... • Min. 44 59 158 37 37 52 54 56 57 55 45 61 36 44 48 61 44 41 50 46 43 42 40 55 56 64 69 
I Ma.i;. 73 80 78 71 74 75 72 75 78 80 78 80 65 67 85 87 76 70 70 53 61 64 70 76 82 8! 85 

Albia. .... · ·1 Min '17 53 68 38 46 51 50 58 150 58 43 52 37 43 45 61 45 40 48 42 42 46 42 45 55 62 58 

A lto(R'd'o) l ~ft 68 72 54 68 72 72 61 73 78 68 84 66 58 46 !l2 69 61 70 56 51 50 59 66 77 78 85 81 
44 41 46 32 48 46 53 54 51 51 48 57 32 40 42 46 41 43 47 44 40 46 42 15\ 58 61 53 

Max 69 73 77 71 73 75 68 '74 77 73 78 82 64 55 72 83 '77 69 63 56 61 64 70' 74 82 81 79 
Ama.na..... !IUn 49 50 57 37 46 54 68 54 48 §7 43 51 38 45 43 63 47 40 46 47 44 46 42 44 53 63 62 

J Max. 68 71 70 73 71 71 65 73 715 68 82 72 62 49 82 81 62 71 66 55 55 63 118 74 89 85 81 
Ames ..... I Min. 48 48 55 48 45 48 57 62 50 t4 47 48 86 48 45 59 44 40 50 45 42 45 42 45 54 63 60 

I Max. 69 79 69 73 72 66 60 70 77 611 80 72 69 53 85 79 65 76 60 52 55 62 68 76 80 86 85 
At,\a.ntlc ... i Mln. 45 52 49 30 49 46 54 5.5 61 53 49 52 36 42 46 50 34 36 5~ 47 43 41 46 47 60 66 59 

I Max. 64 75 68 70 72 67 64 69 75 65 78 69 67 48 82 78 62 82 62 51 62 60 63 73 78 82 83 
A nduboo ... 1 Mlo . 46 48 44 37 48 49 55 65 55 50 48 50 37 40 45 48 43 53 50 45 43 48 46 48 58 65 60 

Bi.ncroft. . { :r:: 56 69 65 66 74 75 66 73 76 66 83 65 67 52 65 75 59 64 63 63 65 64 69 72 77 84 81 
45 41 50 33 46 45 55 52 51 52 4.8 54 82 39 43 46 41 4.0 45 41 43 41 44 50 68 6fl 69 

• I M a.x. 78 80 '77 75 70 '14 78 72 72 74 79 80 75 70 82 80 80 72 65 55 59 62 68 74 80 80 s3 
Holkoap .... -1 ?i-1in . 50 62 62 42 52 53 58 15 06 64 46 50 42 42 45 66 48 44 52 47 44 46 45 46 55 68 63 
B llo Pl'ne I :Max. 65 68 70 68 7~ 75 70 75 'f6 73 72 81 64 60 73 B4 58 69 60 55 58 68 .. . . .. .. l!O 

e l Min. 46 45 39 45 48 60 46 48 co 58 44 46 38 43 44 62 46 il9 40 41 42 42 4.4 .. .. 5T 
{ l\lax. 69 69 75 72 72 69 66 73 75 68 79 78 114 54 81 82 71 71 67 54 65 60 66 73 81 82 80 

Baxter . . . .. Min . 46 47 58 40 48 51 65 53 51 54 44 51 85 42 43 64 44 42 48 44 40 45 43 46 56 62 ,o 
Blockton. ! l\1e.x. 73 78 78 70 69 70 74 71 73 69 77 74 62 57 85 85 65 73 67 53 62 63 70 76 74 88 84 

I Min. 44 57 58 42 49 52 56 53 53 52 54 61 41 43 53 68 45 41 50 42 '12 52 49 49 50 53 60 

Bonaparte.~ R1f;· 78 79 78 74 70 71 70 72 72 75 78 82 66 67 83 84 77 ?3 65 54 f8 62 66 73 81 78 83 
55 56 61 40 46 66 65 54 01 68 44 48 41 45 45 63 eo 43 50 43 43 48 « 47 53 63 64 

j Max. 65 73 'j 1 69 78 76 71 76 77 66 81 71 58 62 69 80 59 65 65 60 54 66 71 75 83 83 82 
Britt ....... 1 Min. 44 37 -1.G 30 38 47 54 64 48 48 a9 50 28 40 42 47 41 3.5 45 46 43 45 42 45 5~ 61 f>7 
Burlington J l\lu.x. 81 80 1,o•) 74. 74 71 73 75 73 77 78 82 66 66 85 87 78 7a 61 56 60 65 70 75 82 82 84 .. 

1 Min. 57 58 ,a ,1 46 54 51 .. 1\0 59 44 58 47 46 67 50 41 4Sl 45 44 45. 45 46 50 60 01 

0,Lrroll .. { Max. 65 'i2 ~ '>8 70 72 68 61 71 76 75 81 71 58 47 82 73 65 76 53 50 52 58 62 77 78 85 85 
· Mln. 45 44 56 34 47 45 46 54 49 112 42 62 32 40 42 62 40 37 48 45 40 45 40 40 56 60 65 

Oedar Rap 1 ?riax · 73 75 81 74 79 80 67 77 77 72 80 85 69 51 72 85 77 72 65 66 62 74 77 76 P5 79 80 
Min. 53 51 56 42 48 56 56 55 56 64 46 55 41 45 44 60 ,9 41 46 47 45 47 4t 48 56 62 6t 

Oeotenlllej ~f:: 75 80 74 73 69 71 70 71 72 71 77 81 72 61 84 8, (0 74 64 50 59 59 69 74 80 83 82 
50 59 58 44 50 50 65 54 57 f6 46 56 41 40 53 113 48 42 50 43 i3 46 46 54 54 64 60 

Obarlton ... ~f;: 71 77 72 71 69 69 62 60 73 73 77 70 64 55 F3 84 86 78 66 51 67 59 61 72 77 80 1!3 
46 55 56 40 49 53 56 54 52 56 46 54 38 i3 47 66 46 43 50 44 4a 47 45 46 56 61 59 

uuarles Cy{ Max. 67 61 75 70 '76 75 70 70 76 69 80 76 60 54 59 81 72 65 62 58 59 67 69 71 81 81 81 
Mln. 48 40 53 86 40 46 55 51 48 58 43 51 313 43 42 58 44 3!'i 42 46 42 44 39 44 153 60 61 

Clarinda .. { ~f:: 74 82 70 76 74 73 71 72 72 69 82 75 59 116 87 84 69 77 62 53 52 67 70 79 fO 85 88 
44 68 45 36 47 50 56 58 51 50 46 50 '1 46 62 50 45 4-1 4g 46 48 50 50 49 59 65 59 

Clear Lake { Max· 68 77 60 t14 76 72 74 77 76 74 eo 62 52 80 80 58 67 72 67 60 -:o 72 70 80 86 82 80 
Mtn. 42 56 32 30 46 50 48 45 48 54 48 50 40 52 50 40 41 42 48 46 46 42 46 50 52 52 40 

OHn ton .... { Rlf;: 74 72 83 70 711 76 61 75 '78 77 78 82 65 55 67 85 73 69 62 62 63 67 73 76 85 74 81 
56 53 53 39 42 42 54 54 51 54 42 51 il 46 42 60 eo S9 43 44 41 45 43 42 43 60 60 

Oollege Sps l Max· 73 82 69 74 72 7tl 72 78 81 68 EO 74 60 58 88 85 65 75 64 53 65 68 70 79 79 84 89 
Min . 60 60 55 41 48 62 52 50 53 54 46 47 43 44 63 55 44 46 I'll 45 49 62 50 50 59 67 69 

R Max 67 71 68 70 72 66 61 70 76 67 79 70 59 52 80 78 62 71 67 53 52 58 66 75 75 82 81 
Ooon ap.. ?t1ln 47 47 48 3g 50 46 54 55 63 54 49 57 36 41 44 5% 43 42 60 45 42 47 43 48 59 63 69 
O 1 1 Max. 71 77 71 71 68 68 611 68 74 70 77 73 67 56 84 81 64 71 66 62 59 63 67 73 77 82 82 

orn ng.... ?rlin . 44 56 57 37 50 52 57 55 55 37 49 56 39 44 49 58 44 43 52 46 ,.45 49 48 51 51 66 59 

Oo. Bluffs . { ~f;: 69 81 69 72 80 70 69 '74 76 78 84 69 57 55 87 73 67 ?7 57 58 59 63 65 74 80 85 85 
41 59 44 42 53 55 58 56 54 53 50 53 44 45 59 48 46 53 61 47 47 52 52 52 63 68 65 

Ore111~0 ...... { :r:: 53 60 76 68 76 75 69 73 77 68 80 78 61 49 56 82 55 64 60 60 62 66 71 76 83 76 80 
40 39 44 33 42 ts 51 50 46 46 40 48 31 42 39 51 48 3l 42 48 43 42 40 44 53 58 60 

U:•venp'rt. { ~r;: '15 69 81 70 73 72 65 74 73 74 78 f2 66 54 71 83 '13 68 6! 57 59 6l 67 78 80 71 80 
59 68 56 46 54 57 r,5 54 55 53 49 57 42 45 42 71 49 44 48 47 44 44 44 49 58 62 62 

D h J Max. 65 62 78 72 78 78 67 73 78 6'? 82 80 60 52 56 81 64 64 613 62 67 68 73 75 83 77 80 
ecora .... 1 Mln . 48 36 48 34 38 44 51 50 44 49 42 50 36 45 40 54 45 37 38 4ll 41 42 S8 52 55 59 61 

p. 1 { Max . 65 65 76 69 73 73 68 71 73 72 79 86 62 56 61 80 74 64 60 56 62 64 67 74 81 72 76 
a a.ware.. Mln. 48 45 50 39 47 50 52 51 51 152 43 53 36 41 40 62 46 39 43 43 48 42 39 46 54 59 60 

Denlsoo .. " l ~(';: 64 74 66 70 71 66 62 71 75 68 83 67 58 47 8! 68 64 74 70 51 52 60 66 76 !O 84 80 
46 44 46 34 47 48 54 65 55 62 49 49 34 41 44 48 46 48 50 45 42 48 46 48 58 60 58 

Des Molnes Max. 69 72 69 71 70 68 63 68 76 66 'i9 75 59 50 84 83 M 72 61 52 56 60 67 72 70 83 82 
Min. 47 52 52 41 52 65 57 54 5:l 56 49 55 42 43 46 52 45 44 60 45 43 47 47 50 li8 66 61 

De Soto ... { ~f;: 71 76 71 75 76 70 63 74 79 65 80 75 62 50 85 86 64 73 60 51 65 60 72 78 e4 go 87 
47 52 47 ll6 51 48 67 55 50 4g 48 54 38 44 47 56 46 40 51 46 44 48 45 47 48 57 62 

Dows ....... ~ Rif;: 68 68 71 70 74 72 68 69 76 78 79 72 118 61 78 81 60 66 61 56 55 52 66 73 ~9 88 81 
46 43 51 85 45 46 43 43 49 62 46 52 29 40 43 43 41 36 46 45 40 45 41 48 46 48 58 

Dubuque .. { Mr:. 69 63 79 69 73 74 60 76 74 72 79 82 61 50 61 82 64 66 62 58 63 66 69 72 80 72 76 
51 49 liO 44 52 55 54 52 53 54 4g 54 42 44 42 61 49 41 47 45 44 40 H 48 57 60 62 

Diagonal .. { ~f;: 70 79 72 71 68 68 71 70 74 71 76 73 61 55 80 86 63 72 65 52 60 65 67 75 80 83 84 
43 55 43 35 41 52 56 53 51 55 43 51 38 43 50 62 44 40 48 45 45 49 47 47 56 65 58 

Eldon ..... . { :r:· 78 F3 79 76 74 74 74 75 75 72 82 86 70 62 82 83 81 76 69 55 53 64 72 75 84 83 86 
59 67 6i 37 46 57 56 55 48 69 41 55 42 411 46 63 48 41 51 45 44 48 44 43 53 64 66 

Elkader ... { filf;: 65 e6 81 72 79 77 65 80 78 74 83 85 65 5! 56 85 58 70 68 61 67 71 '75 76 86 77 85 
46 41 50 35 39 46 52 50 48 48 40 62 35 44 40 54 4'5 35 39 43 44 44 37 42 62 58 61 

Eld J Max. 76 78 75 75 76 78 65 75 78 75 80 78 65 56 75 78 70 75 70 61 65 68 72 75 85 85 87 
ore. .... · I Min 39 42 48 84 46 44 54 49 50 45 52 48 28 38 40 40 41 31 38 43 38 -!2 37 42 44 f>8 56 

Estbervlllel Mox. 62 75 63 68 78 76 60 76 79 70 88 'i6 69 47 59 65 .. t:9 65 70 54 61 68 77 77 89 85 
Mln. 42 35 46 30 41 36 51 49 47 47 45 50 28 33 40 40 .. 34 43 41 a9 43 37 4.8 50 58 57 
Max 75 eo 77 72 70 71 70 72 73 72 77 81 69 59 82 82 55 70 6i 54 58 62 67 73 70 79 81 

Fair field.. . Min : 52 56 60 41 47 56 56 54 52 fi8 46 55 41 46 46 66 49 43 50 4.5 42 47 45 45 63 57 62 

Fonda ...... · Max. .. .. .. .. .. . . .. . .. . . .. .. . . .. .. .. .. .. 
Mln. 44 47 32 45 46 54 54 49 53 48 52 42 42 41 4'8 42 40 49 45 4l 44 4.2 42 54 60 58 46 

Forest Oity · Max. 66 66 70 68 76 76 67 71 75 65 81 67 56 52 60 ?7 58 65 67 57 55 61 68 72 78 81 81 
Min. 45 41 49 83 48 60 53 56 50 54 45 89 31 87 42 47 41 i9 44 42 42 45 42 ~ 54 61 59 

Galva ...... Max. 74 65 71 72 73 63 77 78 72 82 '70 60 57 49 84 •76 66 73 66 54 52 62 67 77 bO 86 83 
Min. 43 44 33 46 48 56 54 50 50 47 58 32 32 39 44 46 42 39 59 46 42 46 44 50 51 61 67 

Glenwood .. Max. 73 so 72 72 71 69 68 70 ')7 71 82 75 62 158 87 81 66 'i3 70 64 60 61 61 711 78 84 85 
Min. 43 56 411 36 48 65 17 58 55 55 51 55 40 42 45 54 44 44 52 4.6 46 52 50 52 63 64 60 

Greene ..... { tlf;: 66 66 75 70 77 79 69 75 78 66 81 75 61 54 62 83 59 68 65 59 57 70 75 74 83 84 84 
48 41 54 35 42 48 55 51 49 54 45 50 31 43 48 59 43 37 43 45 42 41 30 44 5:3 61 60 

Greenfield { Max· 73 80 67 72 72 67 62 72 76 69 78 73 60 50 84 88 66 72 60 53 55 65 71 75 82 86 85 
· Min. 48 52 45 38 47 48 54 54 52 45 45 53 36 41 44 49 42 42 48 42 41 43 44 47 58 65 63 

Grinnell { Max· 67 70 74 69 70 69 66 68 72 69 77 77 65 49 77 81 72 68 58 53 56 60 66 71 79 80 79 
.... Min. 48 49 58 44 49 s• 67 52 54 64 47 55 38 44 44 65 46 44 48 46 42 -16 44 48 66 63 62 

Grln'l (nr.). • Max. 68 70 75 72 71 70 65 70 73 67 80 78 61 54 78 84 72 69 74 54 55 60 65 7Fo 80 81 79 
Min. 47 48 54 39 46 54 56 58 50 55 45 52 37 48 43 64 45 139 48 45 41 45 42 47 54 61 60 

Grundy O'r · Max. 67 65 75 72 75 '12 62 74 77 66 80 79 60 61 73 83 59 68 57 59 57 63 71 73 83 81 82 
Min. 45 44 47 36 40 42 61 50 44 48 43 47 33 48 42 5l 41 36 44 41 4J 43 39 43 52 60 58 

Guthrie O'r • Max. 67 73 71 71 71 65 61 70 76 67 i!O 74 61 55 82 77 • 62 75 69 50 51 60 67 74 76 82 82 
Mio. 35 4o 58 86 49 40 54 53 50 53 46 M 34 40 42 54 I <!.2 42 49 44 42 46 44 46 58 63 58 

Hampton .. • b1e.x. 61 65 76 71 77 76 66 72 77 64 81 75 59 50 68 82 50 67 60 59 55 64 70 73 81 83 83 
Min . 47 43 47 35 45 45 S:i 50 49 51 46 52 83 41 48 54 43 40 46 45 41 44 40 47 56 61 56 

Harlan .... Max. 68 80 73 71 74 69 64 73 76 72 81 76 61 51 85 78 64: 74 71 53 53 68 71 76 82 85 85 
Min. 46 50 87 34 44 50 54 53 49 53 44 52 87 41 45 51 42 40 51 46 43 49 47 49 57 ea 59 

Hedrick .... • Max . 72 80 78 75 74 74' 69 74 76 77 79 84 64 55 82 85 7/; 70 68 54 58 63 70 74 82 82 83 
Mln . 50 53 63 54 45 58 58 58 50 52 45 52 39 44 44 63 45 41 48 45 42 45 44 45 53 62 72 

Hopevtlle .. { ~f; : 73 77 60 .. 68 66 65 117 74 68 77 74 69 54 84 83 62 'I] 60 51 56 62 68 72 75 81 83 
46 56 50 43 48 53 57 54 53 54 49 54 40 44 49 55 45 45 49 45 44 48 47 48 57 66 60 

Hu mboldt J Max. 67 78 66 72 76 75 65 73 78 68 82 72 59 54 80 82 63 67 67 56 56 62 70 74 71 86 86 
· I Mio . 47 43 52 37 46 45 55 53 50 52 48 52 33 42 44 49 43 87 48 46 42 46 42 50 55 64 58 

In'pen d'ce J Max. 66 67 75 71 73 75 62 74 75 68 79 79 62 48 64 81 77 65 56 58 57 66 69 73 82 78 79 
· ~ Min . 46 41 52 36 41 49 52 51 46 54 41 46 85 43 42 58 44 40 43 42 41 42 39 44 51 50 60 

Cndianole. Max. 71 76 74 72 72 70 67 69 75 69 79 76 68 66 82 83 71 73 68 52 54 58 68 78 78 82 88 
.. Min. 46 112 68 42 46 61 52 54 55 56 47 55 88 43 46 67 45 46 52 44 43 47 46 49 67 65 60 

28 29 30 

- - -
84 80 80 
56 63 55 
85 80 81 
57 53 51 
74 75 79 
51 50 54 
79 75 77 
59 55 53 
80 78 78 
56 51 53 
76 77 80 
57 51 57 
73 70 77 
57 52 53 
76 75 80 
58 52 53 
82 76 77 
59 58 50 
78 75 77 
54 65 56 
80 76 76 
56 64 52 
83 80 81 
57 58 59 
80 '17 78 
60 58 66 
711 75 79 
56 50 51 
82 78 80 
66 60 5! 
76 77 78 
52 49 51 
80 79 81 
59 51! 65 
83 79 79 
60 58 56 
82 76 78 
56 64 56 
77 75 78 
59 53 52 
81 83 84 
68 52 60 
78 84 72 
411 56 r.o 
82 82 80 
60 eo 51 
81 83 81 
53 51 61 
76 75 78 
56 55 54 
80 75 79 
58 53 59 
80 ~8 85 
60 58 59 
76 73 76 
58 53 49 
82 76 78 
58 62 59 
79 i5 78 
58 55 48 
76 75 74 
58 55 53 
82 77 80 
65 51 56 
81 7tr 77 
58 56 57 
84 82 81 
58 54 IH 
77 75 82 
61 56 63 
79 711 75 
50 68 57 
82 76 78 
116 51 56 
85 81 80 
59 59 55 
81 79 'i9 
59 55 49 
8G 78 80 
5! 50 52 
68 80 84 
54 50 50 
79 75 76 
60 60 56 
. ' .. .. 
51 54 52 
72 75 78 
57 52 153 
76 76 79 
55 60 59 
82 77 85 
51 ol 61 
78 77 82 
59 53 51 
79 8~ 78 
55 62 48 
79 75 7! 
59 57 56 
71} 75 ·rn 
58 55 5l 
80 77 78 
55 511 5l 
79 75 77 
55 51 53 
77 75 79 
56 5~ 54 
82 77 81 
66 49 56 
80 76 79 
58 67 65 
80 75 711 
57 53 57 
'17 77 80 
53 53 53 
78 75 77' 
67 64 51 
82 76 77 
57 54 67 

31 

-
81 
62 
85 
57 
75 
54 
80 
62 
79 
60 
80 
55 
7tl 
56 
74 
55 
80 
58 
80 
60 
80 
60 
80 
61 
79 
59 
74 
54 
80 
61 
78 
5i 
8l 
62 
82 
5!S 
81 
60 ,.,~ 
• :> 
57 
86 
59 
80 
48 
82 
60 
85 
59 
76 
57 
.. 
Si 
63 
76 
56 
80 
63 
77 
58 
78 
59 
79 
53 
8l 
f3 
83 
60 
77 
54 
79 
58 
79 
60 
83 
60 
eo 
56 
78 
5:1 
. . 
.. 
79 
60 
. . 
60 
74 
5'> 
78 
52 
83 
57 
77 
55 
80 
58 
78 
62 
79 
61 
80 
61 
78 
!i6 
76 
56 
79 
53 
82 
59 
79 
61 
77 
56 
76 
67 
81 
~~ 

13 

~ ce 
a, 

):1 
--
72.8 
50.6 
75.1 
49.0 
68.4 
49.3 
72.6 
50.2 
71.5 
49 .5 
7l.2 
49.0 
69 2 
47 4 
69.0 
47.4 
74.a 
52.0 
70 3 
47. 4 
71.5 
49.5 
72.7 
5lA 
73. 
51.6 

3 

2 
7 

74. 
45. 
75.1 
s2.a 
69 
47 
75 
51. 

4 
2 
2 
5 

72 4 
62. 
71. 
50. 
70. 
47 
7i. 
50 
72. 
46 
73 
49. 
74 
~? .,_ 
69. 
49. 

0 
3 
9 
6 
5 
9 
5 
a 
6 
7 
0 
7 
2 
5 
5 

71.4 
50.4 
72.6 
53. 
tl9.5 
45 4 
71 9 
53.1 
71 4 
46.4 
70 2 
48.4 
69.9 
48 7 
70.4 
51.5 
73.0 
49 6 
70.6 
46 .1 
70.4 
51 1 
72 3 
49.6 
75 9 
51 9 
73 5 
41.4 
74.7 
44 4 
70.6 
43.6 
72.0 
51.8 
..... 
47 4 
68 9 
46.9 
70 9 
47.6 
73.0 
51.1 
71. 9 
47.5 
71.8 
48 2 
69 9 
51.3 
71.2 
49.7 
7l.3 
45.6 
70 3 
48 O 
70.4 
47.4 
72 5 
48.4 
74.1 
50.8 
70.6 
51.1 
71.5 
48.2 
70 5 
47.0 
72.1 
51.3 

• 



, 

14 DAILY MAXIMUM AND MINIMUM TEMPERATURE FOR MAY, 1899-CONTINUED. 

DATE. • 
STATIONS, ai 

1 2 3 4 5 6 7 8 9 10 11 12 ta 1-l 15 16 17 18 10 20 21 22 28 24 25 26 27 28 ~ 29 30 31 ~ ·-- - - - -·- - -- -- -·-- --· --- -·-· --·· -- :a 
owa Olty .. { Mf:: 
owa Falls.1 R{f;: 

I 

I 

K 

K 

K 

L 

Ma.x. eOSl\Uqua }iln. 
{ ?.lax eokuk. ... Min. 

noxvllle .. { ~f;: 
1 { Max. amon . ... Min. 

L I { Max. ans ng.... lt1ln 

i Max Larrabee.. Min . 
J Max Le Mars .... 1 Min. 

L { Max. enox . . . . . .Min 
{ Max Logan ...... Mln. 
{ Max Maquoketa. Mln 

M h'lt' { Max. ars n . li1ln . 

Maso1:1 Olty j :f:: 
Max 

Montlcollo. j ll_~~. 
Mooar...... :Mtn . 

Ma.x 
Mt. Ayr. . Mln. 

.Mt. Ple'sn'tj Rfft: 
~lax. li1t.Ver o.,H Min. 

Newton .... Ma.x . 
Min 

NewH 'pton Max 
Min. 

Northwood ti1a.x. 
Min. 

Odebolt .... Max 
Min 

0 d { Ma.x. g en .. ··· Min. 

Olln ....... { Mf:· 
0 b {Max. ma a. .. Min. j !\lax Onawa.... Min. 

Max. 
Osage...... Min. 

0 1 { Max. sceo a . .. Min. 
I Max 

Oskaloosa. .. ) Mtn: 
Ott Max. umwa ... I Mln. 

{ Max Ovid..... .. Min 
J J Max Pacific ct. 1 Min . 

{ Max Pella....... Min: 
Pl { Max. over..... Min. 

Primghar .. { :r:: 
d j Max. Re Oa.k ... I Min. 

{ Max. Ridgeway.. Min. 

1 { Max Rock we l C. Min 
R j Max. utbven ... 1 Min . 
Sioux O'ntrJ Max. 

I Min. 
{ l\1a.x Scranton . . Min 

Sheldon . { :~x · 

s·b1 j Max 1 ey · · · · Min . 
li1ax. Sigourney.. .Min. 

Sioux Oity .. { :~ 
{ Max Spencer . . . Min . 

Spirit Lake { Max· ltlln . 

72 
52 
65 
47 
80 
55 
80 
61 
73 
46 
74 
44 
68 
60 
57 
38 
66 
44 
71 
44 
68 
45 
71 
54 
66 

► 47 
65 
46 
70 
6::1 
79 
57 
74 
43 
79 
40 
71 
49 
69 
47 
66 
47 
64 
40 
67 
45 
70 
46 
70 
5l 
66 
45 
69 
45 
65 
47 
71 
46 
73 
4!1 
75 
52 
73 
51 
74 
43 
70 
46 
60 
35 
52 
41 
73 
45 
64 
45 
65 
47 
64 
43 
64 
44 
69 
47 
63 
42 
50 
4.Z 
1• 
48 
61 
45 
62 
42 
62 
4n 
65 StormLake { ~~ · 

St , t 1 Max. 
42 
68 uar ..... Min. 47 r .. 60 Tara.... . . . . l\Iin . 50 

T hurman .. :r:: 70 
52 

Toledo .... { M1,:: 67 
42 

Villisca . . . :t:: ,..69 
43 

Wapello ... j :t;. 82 
67 

Wasblngt'n !1-ia.x 74 
Min . 50 

W 1 M'.a.x 63 ater loo. .. .Mtn. 47 
Waverly ... { tlfox. 64 

48 
72 

--- -- -- --·---- - ·- -- -·• -·- - --- - - -- - - - ·-77 80 72 74 78 67 75 77 77 80 8a 68 57 74 86 70 69 67 57 61 68 72 76 ·8a 80 83 82 75 81 HO 74.2 53 56 38 4:J 58 56 53 411 57 43 51 39 45 44 68 47 40 46 47 48 45 1a 46 5;.t 61 60 58 57 51 55 4'1 9 66 72 71 74 75 67 72 76 Oi 80 75 61 47 74 62 60 68 56 57 55 65 71 74 8:i 84 84 73 74 78 78 6'J j 43 4'1 34 48 43 56 50 46 47 44 50 32 42 42 47 42 34 4.'5 4-7 41 46 as 44 55 62 65 62 58 50 59 47.0 82 '19 77 72 76 73 75 78 14 79 83 6~ 56 84 86 78 75 68 66 58 68 70 74 82 80 84 82 80 79 82 ~o 58 57 41 46 57 57 55 63 54 45 58 43 47 47 69 50 43 50 ,s 45 45 46 44 54 64 67 61 62 58 . 61 52.N 80 79 70 70 71 74 72 70 75 76 79 64 59 85 86 70 71 65 52 59 62 66 72 80 77 82 82 76 79 ' 711 TJ.O 59 61 47 52 56 58 55 54 60 60 60 45 47 48 62 50 46 5{ 4a 43 50 47 51 56 61 70 68 62 60 (lj 55 0 70 73 78 73 71 66 74 72 76 80 81 65 57 83 85 62 73 68 52 56 62 70 75 82 88 Si 83 79 74 .. 72 5 53 60 42 4-8 64 67 53 54 55 46 52 30 44 46 06 45 43 6.2 45 48 43 45 45 5T 63 60 58 56 60 .. 60 7 78 71 72 68 68 77 70 74 71 77 75 65 58 85 86 64 76 62 52 61 63 70 75 80 82 Si 84 80 78 R2 i3.0 57 60 87 46 54 58 52 51 55 4:3 53 41 !14 52 55 45 40 60 41 46 50 47 47 55 61 59 57 58 57 !ill fJO J 63 80 70 78 76 70 78 78 71 Bl 83 66 60 51 76 66 69 65 6fi 65 72 74 75 85 75 80 78 76 78 78 72 7 39 50 36 40 46 48 50 48 57 4:3 53 as 46 42 62 48 37 Z9 4il 45 45 40 45 53 59 62 62 58 50 fiO 47 g 68 63 67 74 68 67 67 82 67 86 67 57 45 85 6::1 66 67 57 5'1 49 64 67 76 81 sz Si 75 75 80 n a~ s 88 40 30 44 44 5i 51 50 51 48 45 27 37 47 4.-1. 39 37 47 44 40 46 42 62 57 60 56 55 50 55 60 45 7 76 57 69 73 73 63 73 79 71 87 68 53 47 70 59 67 74 69 54 51 63 65 78 80 85 82 80 78 81 111 70 4 44 41 ·33 48 48 58 50 52 50 49 51 29 40 40 41 43 88 52 47 41 47 45 48 60 63 58 56 52 5!l 53 4; 6 78 72 72 67 69 65 60 74 67 77 73 60 54 Sa 82 OJ 72 6i 52 58 63 613 73 77 81 82 i8 78 7P 81 71. 1 1">5 66 40 41 52 57 5l 54 57 48 54 39 45 49 60 44 45 60 45 45 49 4~ 411 58 65 59 57 53 58 60 51.5 80 72 66 7d 74 72 74 82 78 80 7( Oi 62 84 58 65 158 65 47 56 65 58 74 78 86 88 77 80 86 88 71.8 60 40 60 45 48 46 50 58 52 55 52 50 ¾4 52 40 40 42 50 42 4! 51 40 52 60 68 61 57 54 67 55 50 II 68 81 71 74 7t! 71j 75 76 75 78 83 61 63 6i 84 ;5 118 62 56 63 137 71 74 81 75 70 80 75 77 81 728 49 51 88 4l 45 53 52 49 50 42 41 40 43 41 60 48 41 .JI 40 42 46 40 43 48 69 62 58 58 51 60 67 II 70 75 73 72 72 65 70 74 65 81 77 61 48 !-0 si 62 70 58 55 57 63 68 73 80 f'2 80 80 78 80 7g 70 8 47 50 37 47 50 33 54 48 55 41 51 3G 40 41 56 45 311 48 48 42 -i6 40 45 57 58 61 59 56 65 59 48 0 60 72 68 76 72 72 . 76 70 81 70 60 52 81 66 62 58 56 .. . 64 68 80 82 80 74 . . .. . . . . Gil 3 37 60 34 49 40 51 . . 45 54 46 54 32 ao 42 33 41 42 41 .. 36 35 65 60 53 52 . . . . . . 6:l.S 68 70 73 74 75 70 75 75 72 80 84 18 72 60 83 73 68 68 58 60 65 70 74 82 76 78 80 76 80 83 7l! 47 86 39 44 54 54. 52 49 49 40 45 88 40 41 5'1 46 39 40 89 39 39 40 45 60 60 60 56 56 50 52 47.0 80 70 75 72 7,1 73 73 72 78 77 79 68 69 85 85 65 75 66 53 56 66 118 73 79 77 82 72 77 79 79 73 4 59 65 50 50 56 55 47 47 51 41 54 44 45 46 57 55 48 49 44 44 44 45 43 64 62 68 61 65 51 60 52.Z 'r7 70 73 67 66 73 60 74 6S 7-l 73 68 53 85 8.5 62 7J 63 52 59 62 71 76 79 83 8! 80 78 77 80 71 7 57 54 41 48 53 56 53 52 55 4i 53 40 43 51 61 44 45 49 45 46 49 47 48 56 64 5g 56 53 57 59 51.0 67 88 74 77 76 73 77 77 79 79 86 72 61 85 88 80 73 68 I 55 52 65 72 78 83 83 86 84 80 83 83 76.0 62 57 313 4i 54 51 62 41 57 30 55 44 44 48 65 46 58 45 i2 38 88 30 43 52 59 70 56 58 53 58 49 5 80 78 77 79 81 61 81 76 73 79 87 71 49 73 88 60 76 tl2 50 &2 69 77 78 65 77 83 72 83 73 79 74.0 48 62 39 (5 53 54 54 52 56 46 lil 38 44 43 61 45 42 44 41 42 i4 44 46 5t 60 HO 56 56 56 58 49 5 71 73 72 71 71 64 7~ 75 68 79 79 64 50 80 84 62 71 59 54 55 6! 70 75 80 84 82 80 77 75 82 'il.4 50 54 41 48 53 56 53 61 54 47 52 37 43 4i 61 44 43 49 45 42 46 44 46 56 fl2 60 57 55 53 62 60.1 61 74 70 74 75 70 71 76 63 79 76 HO 53 57 80 70 6:i 62 60 62 66 69 70 80 78 79 77 77 77 74 70.1 45 50 as as 48 48 48 49 5t 4l 44 30 45 4J 56 43 a.; 42 44 41 48 40 40 52 63 60 58 56 50 52 46.a GI 7;-j 69 76 77 68 72 76 65 81 74 58 49 58 82 58 63 6-i 60 60 6!1 72 73 81 82 83 75 75 79 75 70.1 37 40 30 36 43 52 48 44 46 43 46 32 39 (0 45 40 38 39 41 42 40 88 43 51 f>2 59 Ii( 52 41 54 4S 8 76 69 71 72 70 62 74 77 70 84 69 62 51 83 79 67 83 75 53 01 61 69 77 80 89 84 71 79 80 i0 , 72.D 44 46 35 46 41 54 54 51 52 50 47 29 41 44 48 42 37 50 45 42 46 42 47 68 HO 57 55 51 53 54 47 8 ell 70 75 74 68 62 71 77 65 so 73 58 47 83 82 63 78 66 52 53 60 69 74 77 H1 79 77 77 71 80 I 70 5 46 49 36 46 50 55 53 51 55 44 52 31 4l 4.2 63 43 41 50 49 40 45 45 49 M 61 58 55 51 /;5 "r·· 71 79 69 69 74 59 73 75 73 73 82 64 48 55 83 58 68 60 58 60 66 69 73 81 15 79 79 75 76 7!J iO.I 40 5ll 48 -!3 54. 54 53 49 58 41 49 39 4-! 43 60 50 -!O 43 45 44 43 41 4i 50 60 6l 59 56 52 61 49 7 79 63 71 70 68 66 70 75 68 82 OS 56 53 87 74 68 74 64 54 58 6J 66 76 77 84 84 77 77 Si 32 711 56 45 45 51 54 58 55 58 59 64 53 45 44 48 61 46 51 53 4S 47 5t 52 5.5 63 67 61 60 54 6t 60153:; sa 74 74 75 74 67 77 81 73 86 81 6i 54 86 79 70 74 73 55 54 64 60 79 81 86 Si 82 79 84 81 i4 ~ 46 44 34 45 48 65 53 53 53 50 5i 3i 42 46 5·3 44 4::1 51 47 44 50 49 53 61 62 60 52 51 58 57 49.7 62 75 65 75 7d 65 68 76 61 80 74 58 51 52 81 65 64 6i! 59 60 66 68 71 81 so 80 74 74 78 75 69.1 38 51 34 40 4! 52 48 47 56 43 50 32 4l 39 61 H 37 41 4i 41 44 38 43 52 60 50 57 51 48 56 45.11 78 68 71 69 66 63 69 76 66 60 76 59 52 85 Bl 63 71. 59 49 Sil 60 68 76 78 8.2 83 81 71 71! 81 70 Ii 54 52 40 46 66 56 5-l 52 56 49 49 37 42 48 66 45 42 49 45 4! 47 45 ◄6 58 65 60 57 54 55 61 50.8 7!l 78 7-! 14 71 67 7J 77 78 79 82 61 !6 83 86 68 11. 61 5! 57 62 70 74 88 82 83 82 78 76 82 73 7 53 6.2 38 47 65 53 5l 49 53 45 52 38 48 '4 61 46 45 50 45 42 46 45 44 55 IH 60 58 56 55 61 50. • 76 78 73 72 'i I 70 71 74 75 80 83 6! 58 Bl 86 77 75 72 54 57 61 68 74 81 60 83 82 78 78 83 i4.0 55 53 41 40 57 57 55 52 55 41 52 41 40 46 67 42 40 42 44 -13 47 45 40 56 6::1 63 58 59 58 60 50.5 78 72 73 68 69 67 68 73 71 76 81 6i 54 83 84 62 76 58 47 57 69 68 72 711 79 82 83 78 78 82 i l.6 54 49 40 49 5i 56 64 51 51 46 53 38 45 47 58 45 43 50 45 43 46 45 47 5.5 65 59 57 56 57 60 50 'j 79 66 70 71 70 65 76 76 65 81 67 56 54 85 74 6( 7l 59 53 60 61 66 71 78 83 84 76 74 ~3 80 70.9 67 47 34 48 51 5ts 54 5l 55 50 55 3!1 I 43 49 5'3 44 41 51 47 47 53 61 5/3 62 6& 58 58 51 60 56 51.1 75 64 71 66 69 59 68 70 61 77 71 59 49 81 82 6? 69 51 50 55 60 64 72 75 78 80 80 75 77 78 ti8 ,i 52 61 40 48 54 56 54 51 55 45 51 39 43 46 65 45 41 60 43 42 46 4( 46 55 63 60 58 55 54 62 50.G 72 74 72 74 74 66 80 78 72 82 71 69 60 80 60 70 67 60 52 50 60 68 77 8! 87 84 18 77 80 ~~ 

'il.4 I I 40 60 3l 45 42 65 54 55 53 56 60 31 45 40 5/i 42 40 45 46 42 44 51 54 50 59 60 56 50 5i 55 47 .9 64 65 65 76 73 65 78 78 '17 117 72 60 I 55 71 58 66 75 60 54 50 60 65 75 75 83 81 66 68 70 75 68.0 40 42 82 45 50 55 f>2 66 46 49 50 30 35 51 45 42 41 46 45 40 40 48 52 55 65 57 49 61 58 53 47.5 81 71 73 71 71 78 75 78 71 81 77 73 58 87 80 72 78 72 54 67 62 70 75 80 80 86 84 83 83 85 i5 0 57 41 40 49 61 55 52 57 57 50 50 43 45 51 60 46 45 51 45 45 43 45 53 62 63 61 65 54 64 59 'i'l 4 60 76 71 77 75 67 75 77 65 85 77 62 53 58 80 73 71 6l 61 66 65 70 72 80 77 80 'i5 76 76 77 710 37 49 35 43 49 50 4q 49 49 4.3 51 31 41 38 54 u 37 40 42 42 40 42 41 54 58 61 58 54 52 58 16 i 72 77 77 76 75 63 71 79 73 81 7.2 62 5t sz 82 63 72 60 54 52 60 71 75 79 82 83 75 77 78 77 il.5 44 50 32 4l 46 53 5l 60 53 47 6, 31 41 4i 33 43 41 -11 45 42 46 42 47 48 52 6S 52 53 52 5i . 4d.6 71 59 66 70 73 65 tl9 72 74 BZ 84 58 5! 74 74 74 6S 66 64 68 70 72 74 82 84 80 82 76 80 78 71.!! 40 46 44 44 42 53 50 44 50 48 57 28 44 42 44 42 40 38 36 34 4tl 44 50 51 62 56 54 50 48 52 41i 0 ~3 56 69 76 69 62 74 79 71 82 83 58 f9 72 53 65 70 66 55 52 58 63 76 79 65 83 73 78 79 77 69.3 40 40 32 47 46 53 52 53 52 50 55 31 37 36 43 41 4~ 50 43 40 45 43 53 60 62 58 56 51 55 53 4,.2 72 60 71 72 68 62 71 76 68 80 77 64 55 6) 64 79 70 71 55 52 58 62 75 77 84 79 79 75 79 77 69.7 50 46 37 48 48 54 5! 51 55 46 57 85 42 43 44 43 43 50 45 42 -!6 -!4 56 56 6{ 69 54 52 64 56 411 . 1 75 70 69 7i 75 75 75 81 67 87 77 66 40 67 60 6! 61 63 55 53 65 70 73 78 83 80 72 75 75 76 69.8 37 30 30 41 40 61 50 40 51 49 40 28 30 40 45 38 36 50 31 30 46 45 42 56 62 56 56 51 60 50 -13.3 75 50 65 64 75 67 77 81 69 87 6i 57 45 63 48 66 68 60 54 47 60 69 74 77 85 83 73 76 81 ~~ G7.3 , ., 88 41 31 43 41 51 51 47 50 48 50 28 36 42 43 40 37 37 47 40 41 42 49 54 60 57 55 60 50 52 H9 81 81 74 76 77 68 78 78 77 81 85 68 58 86 88 76 73 'TO 56 61 68 75 77 86 79 8.5 81 82 81 85 76.4 51 56 36 45 49 55 57 4S 37 42 50 86 43 J2 63 44 38 45 42 40 44 39 41 52 60 58 56 55 51 59 4i'.8 78 54 70 72 71 65 73 79 71 88 61 57 49 84 54 68 73 58 52 52 62 64 80 8{ 83 Bl 76 77 83 77 69,5 44 41 38 45 52 53 53 54 55 54 56 34 42 41 46 44 48 48 48 44 44 50 51 56 62 59 58 53 57 68 +ti.a 74 6i 68 74 7-J 61 83 78 69 84 75 60 51 75 71 75 71 58 58 52 64 68 78 85 82 77 81 80 . . ro.1 . . 37 38 28 4J a9 53 62 48 48 47 47 27 38 49 48 41 36 46 46 40 46 42 4S 69 5.5 54 56 51 45 6 78 60 118 7tl 81 60 83 78 68 Bl 67 61 45 63 6? 62 66 56 68 50 63 70 
76177 84 87 76 76 83 81 69.7 45 39 32 i7 4fl 5a 47 5') 50 50 « 50 36 43 45 40 u 49 45 4-0 45 45 51 57 60 58 57 51 52 65 41.0 70 6a 61 69 69 60 69 74 68 80 70 56 46 78 7::l 63 67 62 57 50 67 64 71 74 81 79 72 73 76 76 67.5 42 43 38 49 44 54 63 63 50 51 6! 31 42 43 43 41 4t 4i 42 40 46 4~ 51 56 61 55 56 51 57 50 4i.4 65 68 70 72 67 65 7i) 77 72 78 78 69 55 83 81 67 70 67 59 55 60 68 76 80 85 81 82 82 82 82 7!?.0 45 88 4-0 47 60 65 62 62 52 48 49 86 32 4:3 58 45 47 50 41 40 47 44 46 57 6:1 62 62 52 5i 58 45 0 72 65 75 75 78 75 72 78 65 82 75 69 6, 78 82 60 70 57 58 58 62 68 75 88 88 85 75 78 75 80 71.9 61 55 60 60 68 68 57 70 58 62 68 40 50 50 Oi 4-.5 55 51 40 49 50 52 55 Oil 65 65 60 58 65 70 57.9 69 80 73 72 72 71 76 78 68 81 71 62 57 88 79 66 74 65 55 64 65 66 79 79 86 86 82 79 85 81 73.5 45 58 52 39 53 53 55 60 60 4'.! 54 40 44 52 53 45 40 53 47 48 53 51 51 62 64 60 60 51 62 51 5'' 0 ..... 7(; 77 70 75 74 60 74 76 70 80 81 65 49 70 85 55 74 58 54 57 63 6'i 70 8.5 84 88 80 80 80 83 71.i 47 50 35 49 50 56 53 47 55 45 62 86 42 4l 53 45 38 47 46 43 46 40 51 52 60 115 65 55 55 62 48 8 81 67 68 70 72 73 72 78 79 80 71 62 78 8.5 66 67 74 60 53 65 67 72 79 81 8.5 86 81 !-0 82 83 ':'3. 7 49 Oi 35 4,5 50 53156 51 55 ii 51 30 4! 45 46 .J7 40 51 50 45 44 60 50 57 6.2 67 58 51 57 56 t!l .9 74 83 76 70 71 61 75 71 73 83 87 69 62 77 86 75 74 76 63 60 63 68 72 . 84 75 82 79 80 75 81 7-i.4 58 59 48 50 62 67 54 52 60 45 56 43 47 45 69 49 41 49 46 41 47 41! 47 55 62 6i 60 60 56 62 63.1 80 78 72 7-l 7.3 6i 72 73 75 7J 82 76 53 80 83 62 70 6l 65 60 63 68 72 81 11 71 79 76 711 81 7:!.4 52 52 3B 45 51 52 51 49 48 42 52 38 •U 42 66 45 as 46 43 40 43 41 45 52 60 60 57 57 54 · 62 49.0 68 76 72 75 '16 67 7-! 76 71 80 82 63 48 66 83 61 69 57 62 58 66 61 74 84 80 82 79 77 78 80 'ii{ 46 5( 39 42 48 54 50 47 5::1 48 50 3~ 43 4a 59 « 37 44 45 42 45 40 43 52 61 60 58 55 52 68 {8.2 65 77 72 77 7$ 65 74 77 68 81 79 61 52 63 83 58 65 63 58 68 61 70 17 83 80 8) 78 76 78 7i I• 71.1 46 46 39 46 51 56 51 49 58 45 51 37 41 44 60 45 39 46 46 43 44 43 47 55 63 61 60 56 5~ 58 49 { 70 74 78 72 74 6~ 74 78 76 77 80 62 70 West Br'ch { Max. 70 Bl 74 72 66 64 63 68 72 75 76 79 78 76 80 80 81 73.5 Min. 58 52 54 iii! 38 40 50 54 52 56 42 40 4-0 40 42 61 48 48 50 44 4.2 48 42 65 62 50 4il 46 50 46 52 47.i 1 Max . 73 75 81 70 77 11 67 .. . . . . . . 67 59 73 85 65 119 66 64 65 . . . . . . . . . . . . . . . . . . . . ..... . . Wilton Jc. Min. 55 63 56 37 45 53 55 .. .. 40 45 43 67 48 89 44 41 43 . . . . .. . . . . ... . . Max 70 77 60 74 71 66 60 71 78 65 80 76 62 50 84 S.-5 5l 75 56 4{1 '>5 61 6!1 75 80 Sil 86 68 I 11 78 80 'iO.l'i W1nters1>t. .Min . « 57 59 3T 50 51. 55 5::1 61 55 46 58 36 44 46 63 4, 41 52, L 13 47 I ,;5 45 67 65 61 56 69 56 60 51.1 
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row A WEATHER AND CROP SERVICE. 

DAILY AND MONTHLY PRECIPITATION FOR MAY, 1899. 

DATE . 

STATIONS. 
1 2 3 4 6 II 7 8 9 10 11 12 13 14 15 16 17 18 19 l:0 21 22 23 

- - - - - - -· - - - - - - - - - - --------- - - -
.14 ... .. . . 
.05 . . . . ... .. \.fton .. . . . . . . . . . . • • 

\.lgona... . . .. .. 
\.lt, \ < ll add en) .. .. .. .. . 
\.Jt a (neu.r).. .. .. 

. . .13 . . . .. '" 

\.lbla ............ .. 
\.ma.na. .......... . 
\.mes .......... . . 
\ti antic........... .. 
\udubon .. .. .... .. 
-lancroft... .. . .. . .. 
lata. via. . • .. .. . . . ... 
h1xter. ... .. . . .. . .. 
ielknap. .. .. .. . ... 
lelle Plu.Ine . . . . . .50 
Uocktou...... ... .. 
ionaparte... . . . . . .. . 
ir1tt ................. • 
Burlington.. . .. . 
:lussey ......... . 
Jo.rroll. .. ... .. . .. .. 
)arson....... .... .. 
Jedar Rapids . . 
't>nterville . .. . .. . ... 
Jh e.rlt-On .. .. .. .. .. . 
Jhllltcothe....... T 
Jha.rlPS Olty .. .. . .. .. 
Jla.rtnda............ . .. 
Jltnton .. .. .. . . . .. .. 
Jleu.r Lo.lee...... . . . .. 
Jol lege Springs. . . . ... 
Joon Rapids .. . .. .. . 
lornlnR ............ .. 
Jouncil Bluffs... .. 
Jresco .. ............ .. 
Jumberla.nd .... . 
Ja.nvllle ............ . 
)a.venport .......... .. 
)ecora.h. . . . . . . . . . .. 
)elawa.re .. ... ...... .. 
)entson . . . . . . . . . . . . .. . 
>es Moines ............ . 
.>e Soto ............... . 
1lagona.1. ........... . 
>ows...... .. .. .. .01 
>ubuque .......... 0 
ill don ................. . 
~l dora..... .. . .. .. T 
~lku.der .............. . 
~n'erson .......... . 
~sthervllle ....... . .. . 
l'a.lrfleld .. . .. . .. . .. 
•'onda. . . . . . . . . . . . . .. 
~orest Otty .. . ...... 
•'~. Madison....... .. 
lu.lva....... .. .. .. 
lladbrook ......... .. 
Henw.:>od......... . ... 
lllma.n ...... .. 
Jra.nd Meadow ...... .. 
}reene . . . . . . . . . . . . . 
Jreenf.l.eld ............ . 
}rlnnell . ~-- .. . .. . 
)rlnnell (near ) :-: . . . 
*r lswold ........... .. 
lrundy Oenter.... . . 
Juthrle Uen ter. . . . .. 
{amburg.. ... .. .. .. 
ia.mpton ............ . 
la.rli\n . . . . . . . . . . .. . 
Ja.wkeye... .. . .. , 
tledrlck........... .. . 
iopevllle .......... . 
iumboldt..... . .. 
ndependence ........ . 
ndla.nola ........... .. 

fowa Oity ............ . 
·owa. Falls ........... .. 
reokuk. .... ... . . .. . .. 
Keosauqua ........... . 
1{nox ville. . . . . . . . .. 
.1acona... . ........... . 
Gamonl ............... . 
·Jansing .............. . 
,a.rra.bee ........... . 

.06 .. .... . . 

.17 .. ... . . 
10 .08 .. . 

.15 . . . . 

... . . ... . . 

. . .. .... 

.02 . . . . . . 

.17 . . . . . . . 

.32 . . . .. . 

. . . . ... . .. 
... . . ... 

.15 .06 . . .. 

.20 . . . . . . . . . . 

.. . . . .. . . . . 

.35 .13 . . .. . 

.17 .. . . . . ... 

.. .. . 

. . T ... . .. 

.22 .17 . . .. 

.02 . . .. .. 

.23 . .02 . . . . 
. . . . ... .. . ... 
... . .. .. . ... 
. .. .. . . . . 
.15 .13 ... .... 
... .. .. . 
... . . . . .... .... 

. . . . .. .. 
.. ... . .. ... 
.30 .. .. 

T . . . . ... 
. . . . . . .. .. 
T . . . .06 . . . . 
.40 .06 .. . .. 
.02 20 .. ... 
.21 .70 . . ... 

. . . . .8) .. 
.13 T . . . . ... 
.05 . . .... 
.20 ... .. . . 
.28 ... .. .. 
.49 .07 ... . 
.23 ... . . . . 
.75 .. .. . .. 
12 .02 . . . ... 
.. .20 ... .. 

.05 .. .. 
.10 . . .. 
.03 .. . . . . . . . . 

. . . . . . . .. 
.27 .45 ... . . . 

. . . . . . . . . . ... 
.40 .. .. 
.15 . . .. . .... 
.29 . .. .... 
.06 .07 .. . . . . 
.13 .. .. .. 
T ♦ ••• ... . . 

. . . . ... . . . . . 
.42 .. ... . . 

.03 ... . . . . 
.32 T .. .. 
.. .... 
. . . . . . ... .. 
33 . . .. 

. . . . .07 . . .. 
.05 .10 ... . . . 
... ... . . .... 
.20 .. . .. 
... . . . .. .01 
.17 ... . . .... 
.21 ... .. 
.36 10 ... ... 
.2l .. . . .. .... 
.61 .77 . . . . ... 

.... . . .. ... 
... .. .. . .. . 
.74 . . . . ... . . . . 
.25 ... . . . . 
T T . . ... 
.12 . . . . .. 

. . . .75 .44 ... .. 
... . 60 T ... .. . 

0i .12 .. .12 .02 . . . . T 
T 25 .. .18 .03 . ... .. 
T .95 .08 . . . . .19 .. . .. 
.. .20 T .. .30 . . . ... 

. ... 1.16 .. .55 . 05 . . . .. 
.05 t.10 .. .. . 11 . . . .. . 
.. .45 .. . .. . 30 . ... . ... 
.. .66 .04 T T .. .. 

.... 1.81 . . . . . ... . ... .. 
.. 1.31) .04 T .30 . ... .. 

.10 .50 .15 .. . ... 
. . .50 . . . . .. .40 . . . . .. 
. . .67 ... . ... .75 .. . . . . 

. . . . 1.12 . . . ... .40 .. . .. 
T .05 .07 . .. .04 . ... . ... 
. . .70 T . .. -~ . . . . .. 
. . 1.03 ... .10 . .. . . . . . . .. . 
.. l 06 . . . 18 .. . . . . . 
.. l 38 .. .. .06 . ... . . . . .. 
.. .75 . . .22 . 21 ... . ... 
T .78 .. . .. .43 . . . . . ... 
T .96 0( .03 .30 . . . . . .. . 1.01 .10 . . T ... . ... 
... .25 0,) . "' .16 . . .. 

.46 1 25 . 06 . .. . 
... l.2Z .0.2 .19 . ... .. 
.. .22 ... T l. 61 . . . . .. 

. 06 . .. .70 .80 ... .. 
T .41) . . . . T .18 . . .. 
... 1.61 ... .10 . .. . ... .. 

.... .So .. T .10 ... . ... 
... . 06 .39 ... 
.. 1.16 T T .10 .. . .. 
. . 1.00 .. .. .20 . . . . .. 
... 18 . . . ... .02 . .. . . 

.... T . . . .. .23 .. ... 

. . . . . l tl .Oi .... .03 .. .. 
T .70 T .23 . . 
.02 .93 .27 T .32 .. .. 
. .71 .. . T 45 .. .. ... .70 .. . 80 .. . . 

. .. . .12 T .Oi .46 .. .. 
.. .40 .02 T T .. . . . 

1.13 .. . ... .05 .. .... 
T . . T .75 .. 
. . .05 .. .22 ... 
.... 1 40 . ... .10 .10 . . .. 
T 1 30 . . . . . . .!O 
T 1.10 .OJ .. .11 ... .. 

.... .58 . . . .20 .08 ... .36 
.. .11 .13 .. . 06 .. 

1.02 .23 ... ... . 36 l 65 . ... 
.51 .36 .. .. .. . . 
... .03 ... .. .. 
.. l.70 T . . .07 . . . . .. 
. .25 ... .34 .. ... ... .03 . . 19 

.07 .27 .. 
.04 1. 68 T T .48 .. 
T 90 .. .. . 20 ... .. 
.. .4.7 T .28 .. , . . 

. 84 . . .. .. 
.. T T 1 00 ... . .. 
.07 22 .. T OT ... . .. 

.93 . .. 1.4', . . . ... 
.11 .24 . .. .29 .26 . . . . ... 
... .58 .02 T .02 .. . . 

. ... T . .. .16 .25 ... . . 

. . . . t.00 .. .ll .. 
.77 . . .. .62 . . . .. 

... .68 05 .20 . . . . . 
.oa ... .02 02 . . . . .. 

T .80 T .... T ... .. 
.54 . . . .2-'> .. . 

.... .08 . .. .. .24 .. ... 
.05 2.52 ... . ':t5 .. . . . . . 
.. 1.00 .. 40 . .. ... 

. ... .95 .05 . . .13 . . . . .. 

. .. . .22 .06 .27 . . . . 
.03 1 18 .. . . . .69 . .. . . . 
. . T .17 . . . . .01 ... . . 
.10 .2T T .11> ·.r ... T 

.,e OJ a.ire .. .. .. .. . . 02 . . . . .41 .19 . . . . ... . . .11 ... .01 .Ol .. . 
Le Ma.rs. ... .. .. .. .. 
Lenox ................ . 
Lockridge........ . .. . 
.1ogan . . . . . . . . . . . . . .. . 
11a.quoketa. ........... . 
~a.son Oity .. .. .. . .. 
\fooa.r.. . . . . . . . . . . . . . ... 
Monticello . . . . . . . . 03 
~t. Ayr .. .......... .. 
\ft. Pleasant.. . . . . . .. 
wit. Vernon ......... .. 
\'l t Ver n on (h)... .. . .. 

• 11ur ray . . . . . . . . . . . . 
iew Hampton ...... .. 
'ilewton ............. .. . 
'ilorthboro .. .. .. .. .. 
'ilortbwood........ . .. 

.16 
T .. 
.. 
. •5 

. . . . 
.28 
... 
.16 

.35 

.27 

.27 

.75 

.42 

.. ... 

.. . 

.03 
. ... 
.. 
.09 

.32 
. . . . 
T 
.05 
.08 

. . . . 
. . . 

. . . . 
. .. 
. .. 

. . . . . .. • • ♦ • 

. . . . . . . . .. . 
... .05 .. 

. . . . . . . . .. 
. .. .. .. 
... . . . . 

. . . . T 
.. . ... 
... . .. T 

. . . . .. 1.45 
.. . . . . . ... 
.. . . . . . . . . 

.... ... . . . . 
.. . . . . . . . . 

.. T 
. . . . .. . . . . 
. . . . . . ... 

.34 ... .o, ... . .. .. 
t 25 . . . .. . .4.0 .. ... 
1.20 .. . . . . . . . . . . 

.87 . . . . .. . . . . . ... 
1.10 . . . .. .09 . . . .. 
.01 .03 .. .20 . . . ... 

1. 84 . . . . 22 . . .. . 
.40 • • ♦ • T . . . ... . .. 
.5i .. . .. .57 .. . .. 
T ... .. . .10 . . . .. 
.85 . . . . . . .15 . .. ... 
.87 . ... T .16 ... . .. 
.76 . . . . ..4.2 .1.2 ... .. 
.02 . . . . . . . . .20 . ... . .. 

1.28 T T .05 . . ... 
. . .. .96 ... .01 . .. 
.42 . ... .. . . . . . . ... ... 

. ... .55 . . . . 56 .. 1.31 1 57 .13 . . . . . . . . 
. . .25 .50 .15 . . . .. . . . .. .27 . ... ... 
.02 .42 .32 T 02 . . .« .10 .39 . .. . ... 
T .38 .56 .02 .... . .. .44 .11 .25 ... . ... 

.85 .. .23 ... l 86 .2~ .2'1 .02 . . . . 
T 1 28 .62 .16 .28 T T .16 • • • ♦ .. . 

. . . . 1. 70 .. . .. .42 .20 .20 .35 . . . . .... 
l.00 .. .. . .30 .. . l 30 .62 .15 ... ... 

... l.95 .15 .. .a2 .. 1.14 1 11 .51 . .. . . . . 

.. .20 .43 .52 .03 .... T .25 .16 ... 
.88 . . . ... ... 45 .95 .94 . . . .. . 

T 1.00 3.45 .. .55 . ... .19 .09 .21 .. . ... 
.. . 1.70 .10 .. .40 .. .10 2 90 .40 .40 ... 

. . . . 1.25 .75 02 .25 . ... .02 . ... .20 . .. .. 

. ... .70 . .. .. .38 . .. . 6'1 t 33 .44 ... . . 
t.80 . . . . .24 ... .84 1 30 .76 .. . ... 

T .24 .64 .... T . . T .09 .39 . ... 
. . .90 . . .. .21 ... .11 .87 .99 .0i ... 
.. 1.04 . . .. 50 .67 1.2a .48 . . . . . ... 
.. . . 1.15 .... .17 .05 1.18 .85 . ... . .. 
. . .51 .36 . . . . . ... .41 1 06 .90 .50 . . . . .. . 
.05 1.53 .50 . ... .24 ... .. .03 .02 . ... .. . 
T .40 .. .. . .25 l 48 l 40 .25 ... ... 
T .60 ... .. .27 .86 l 77 18 .. .. . 

. 81 .30 .00 1.28 T . .. 
T .1, 43 .28 T . . . . . .. .OP .26 . ... 
T .io . . .. .85 . ... 2 85 .76 T . . . 

. . . . l 09 .81 .03 .17 . . .... .. .07 .20 ... 
. .. .. 1.12 .35 .. . .. .. .. l.li . .. . ... 
. .76 .. .. .45 ... . .57 4.12 .50 .. 

. .. 86 .31 ... .33 .. .80 .71 .33 .02 .. . 

.. .s, .. .42 . .95 l 5~ . . . . . .. 
. .40 . 28 .. 1.3{\ .45 T . .. .... 
... .05 .34 .21 T . . . . . . . ... .20 . . . .. 
.. .42 .CH . . .37 .... .80 .87 .09 ... . ... 
.. l 00 . . .25 .. . .15 .41 .77 .02 .. 

·i • • .92 l. 37 T .17 ... T .... .09 .37 .. 
... . 04. .36 .... .. . .. . . .37 . .. . 
.25 .95 .as .18 16 . .. .. . 33 ... . .. 

.63 .04 . ... . ... ... .75 .10 .20 
T I 00 .38 ... .60 . . .90 .56 .20 T . . 
.. . 1.02 .. . .. .45 . .76 .85 .06 .. . . . . . 

.eo ... 60 ... .80 8 20 20 ... . ... 
T .41 .61 .43 .06 ... .18 . .. .38 .02 ... 
T .62 .69 .19 .10 . .. . . . . T .07 . ... 

3 01 .. .. .71 .. . .50 1.43 .76 T ... 
T .90 1.10 .10 .. . .25 T .40 ... ... 
. 12 11 .45 .38 . .. .. . ... .06 25 . .. 
.50 T .. T 70 .60 1.00 .10 .. 
'l.' .23 l 05 ... . .. T T 35 .10 .. 
T .96 .01 .. .33 ... .84 .79 1 2~ .09 .. 
.17 .15 .05 . . .. .13 20 .25 .03 ... .... 
.. .23 .70 .05 .. . .... .. 20 .25 ••• ♦ 

.. . . . .. .30 .. . .. 1.85 2.83 ... .. 
T .37 .39 .. .. .. • (IQ ... .13 .. . . 
. . 2.16 .. .03 . ... .11 .. . . . 
T 21 .1!3 . . .30 ... .90 .98 .4~ ... . ... 
T 1.24 .92 .06 .31 .07 .03 .25 . .. . ... 
.13 .15 .60 .73 . . ... ... T .24 ... 
... 26 .41 . 2ti r .. . .. .12 .26 . 
T .42 . 07 .. . .48 . 1.99 .21 .. .35 ... 
T -e.85 . . .33 ... . .. .22 .22 ... .. 
T 1.0.? 1.90 . ... .35 .. .20 .10 25 .. . .. 

.42 40 .. .a2 .. l 02 .96 .14 .. . ... 

.8a 2.4') .20 .. . .. .10 .30 T ... . .. 
... 1.63 .65 .. .39 .74 .47 17 .. . ... 
. . . .2~ . ... ... .37 .37 2.35 . 2j . .. . .. 
.17 .72 .66 ... .02 . ... . .. .33 . .. 
T 1 08 .08 .. .25 . . .76 58 .28 T .. 

l.05 . .. .40 .. . ... 3-> • • .. 
T .57 .07 . . .'15 .. .40 .47 . .59 .. . . .. 
... .42 .. . .... .80 . .76 1.60 .17 . .. 

.... .36 20 .08 . .. .16 .07 .34 . .. .26 
T .33 1.0i .10 .10 . . T . ... T .02 .... 
T 9 . 311 . . 43 .79 l.11 .10 T .... 

1.16 2.94 .33 .60 .. .. .04 .27 .. ... 
.05 .,1 .80 .05 .07 . . . 12 .. T .. . ... 
.. .84 .. . . .25 . .. .15 1.82 1.9-1 .05 . .. 

1.10 .... . .. . .. ... .85 l 91 .65 . . .. 
T .93 .50 ... .47 .70 1.03 ... . .. 
... . 90 70 . ... .46 .... .77 1.24 .20 T 
.. .37 ... ... . . .45 2.42 .18 . . . . ... 
. .. T .34 .49 .08 . ... . T . .. 
.10 .25 .17 .... ... . . .33 .19 .20 . ... I ♦ • • 

.... . ... 1.95 T . 0'1 07 . ... T .05 .09 .. 
47 .64 .01 .. .... .44 .12 .30 . .. . .. 

T . 1S8 . .. . .. .41 ... .81 2.05 .10 . . . .. . 
. . . 1.13 .. . ... .. . . l.10 .36 .10 .85 
.61 .20 .. . . . .. .61 .35 .17 ... . ... 
.. .64 .90 .13 .19 .. .. . .. .10 .. . . .. 
.... .80 .20 ... .. T .. . .20 . ... 
. . . . .62 .. . .. .20 . . . . . . 1.70 l.65 .21 . . . 
.. . . ... l.98 .22 ... . . . 17 . .. 
. . . .77 .. . .. .48 .... 1.05 2 17 .30 .01 . ... 
. . l.17 . ... .42 . ... . . ... l.66 ... 

1.25 1.03 .32 .15 .. . .. .05 .10 . . 
T 1.35 .85 .41 .23 .. T .. . .09 .09 . . . . 
.. .63 . . .. . .62 ... . 2 90 .. ... 
. .. .01 .60 .42 .. . . . . . . . .05 .22 . .. 
T 1.21 1.03 .. .38 . .. .35 .08 .so . . . . ... 

.73 . ... . . . . . .21 .59 .03 .a2 ... ... 
T .70 .. .. . ... . .. T .2~ . . . . 

.10 .04 .81 .35 .25 .04 . ... . ... . . . . T .72 .30 T .80 . . . .. ... . . . . ... .. . ... .. 
T .12 .86 .35 .63 .60 . . . . .so . ... .23 .62 .... . . . . >debolt ............. .. 

)fiden.. ..... .. .. . T • • • ♦ .. .. . ... ... . . . . . ... 
.16 .OT . . . . .. . ... . ltj . . . . T .08 . .. .. .04 .85 1.24 .60 .14 .. . T . . .16 .. .... 

. . . . .24 . ... . . . . ... 1.33 .02 T .10 .. . . .. T .19 .28 ... .26 ... .78 .41 .03 . ... 
. . .07 . . . . . . . . , .01 .87 . . . .01 .25 .. . . . . . . ... .44 .26 .08 . . . . .88 .21 .37 .03 .... 
.02 . . . . . . . . . ... . . . . .58 .02 ... .18 . ... . ... .10 .65 .15 T . . . . . .. ... .10 .16 . . . . 

) in ................ .. 
>maha (Neb) ...... .. 
)nawa... . . . . . . . . . . .. . 
-.>sage ................. . 

24 25 26 27 

- - - -
.. . .. .26 

.05 .02 .52 
T .10 . .. 4.20 
. . .05 .81 4.43 

. ... . ... .11 .03 
' 1.74 .13 ... ... 

. .. ... .58 
. . .. .71 
.. . . ... . . l 58 
T .33 .43 91 
. .. . ... .21 T 

.... T .25 
.. ... .10 .05 . . . . . 1.75 ... 

. ... ... . . .10 
. . .. . .26 . . 
T T 103 .23 
. . ... .88 .23 

. ... .25 .04 .33 
... . . .Oi 1 66 
.. . . .. T .50 
.. 1.42 .24 2 47 

.... . .. .30 .39 

. . . . . ... .03 . 13 

. ... .08 .70 

. . .09 .87 26 .. . .. . ... .06 
. .. ... .84 2.22 
1 73 . . . 1.42 1.88 
. ... .08 .. .05 

.. . .04 .94 
. . . . . .... .36 
.06 .Ol T 49 ... T .43 1 21 
. . T .. .33 
. .. ... 1.00 .21 
.. . .. 1.15 .i:10 
. .. .04 .76 . 11 
... .06 .77 .75 
. T .62 

T .r .27 
.. ... .2 t.11 

. ... . .. ... .20 
... T .18 .48 
.. .01 .77 .31 
... .10 T 
. . T .50 1.10 
.02 .28 .65 .15 
.. .50 .40 
T T .2(1' .40 
. . .. . .43 .10 

. .. .45 6.35 
. T .36 8''-. ;, 

. ... ... 1.61 .47 
.. T .21 1.63 

.30 l. 90 
T T T .40 

. ... .51 .19 
.63 .20 

.17 .08 1 60 .25 

.. . . .. .30 
.62 . 10 

.. T .81 .10 

... ... .. 

. .. .03 .85 .75 

.. . . . .85 
.. . ... 

.. .72 .87 2 81 

.10 T . .. .58 
16 .16 . ... .35 
.. .. . .24 1 02 
. . . ... T .2! 

.06 . ... . . . . 

.. 
J51~:~~ 

. ... 
.... .19 
.. .... 1.50 .25 

. ... T .28 

. .. .. 1.37 T 

. .. . .. . .23 T 

... . . . . .. .12 
.. . .02 

. ... ... .27 .04 
.. .68 .94 15 

. ... .01 1.62 
. .. .42 .{H 
.06 .84 .77 
... .. . .10 

.... .59 
.07 . .. .57 
.. . 8'l . " .23 
. " .35 .25 1 25 

. ... .. 1 50 T 
.. . .60 .20 
.. T . . . . .25 
.. .. .72 .07 
. .. 1.00 2 94 
.. .10 1.08 3.40 

. . . . . . . . .40 
.06 . . . . .6i .22 
. . T .05 .14 

.... . . .. . . . . 
. .33 . 3!! 

. .. T .37 

.. . . .68 
T .91 .14 

. 14 .03 T .52 

.05 .06 .17 .30 .... T .34 ·'° 

• 

28 29 

- -
.72 .... 
. . . ... 

1.10 . .. 
.14 . . 
.45 .. 

2 37 .14 
l 87 T 
.40 .. 
.40 . . 
.41 .18 
.70 ... 

1 15 . 
.05 .. 

2.90 . .. 
.35 .. 
.42 .76 

1.09 .14 
.27 .42 
. .. 46 

2.70 .02 
. . . . .09 
. 74. . .. 
.36 .. 
.50 . . 

1.00 . .. 
l 32 . .. 

.28 .. 
1.51 .. 
... .... 

. ... 
.56 .30 
2" . " . . 

.11 . .. 

.59 . . 

.38 .16 

.28 .27 
1.73 40 
1 04 T 
1.85 

.5~ .10 

.65 .Oo 

.14 .. 

.50 
l 77 . .. 
l 13 .06 
. 17 

2.00 .. 
70 . .. 

. . 
.25 .10 
.83 . .. 
.03 .. . 

. 61 .03 

.70 . ... 
.... .. 

.40 
22 . .. 

1. 91 .03 
.80 ... 

1.53 
.32 .Oi 
.97 .07 
.88 .15 
.32 .2t 

2.22 . 
1.07 .04 

. . ... 

... . . 

.12 .01 
.... .97 
.42 .02 
.40 . . 

3.30 . 
2.20 
1.16 .. . 
.74 .06 

1 28 . .. 
.25 .24 
.40 .18 
.66 . ... 
.42 
28 . . 

.80 T 

.12 
1.81 44 
.78 
.20 . ... 
T T 
.10 .07 

l. d2 .48 
... . . 
.30 .58 

1 64 .45 
.25 . .. 
.50 .87 
.82 .... 

1 95 .. 
.44 ... . 
,54 ... 

1.19 
. .32 
.68 .. 

1.46 
3 16 .10 
2. 74 . ... 

.12 
51 .05 

.77 

80 

-
.22 
.90 
.21 
.09 
.26 
.02 

. .. 
.8! 
.23 
T 
.34 
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Murray ......... ... ...... ..... Agent O. B. & Q. Ry. 
New Hampton ....................... R.H. Gurley 
Newton ................................. A. Lufkin. 
Northboro . ................... Agent 0 ., B. & Q. Ry. 
N ortb wood ....................... A. L. Thompson . 
Odebolt .................................. E. Starner. 
Ogden.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. E. Sayre 
Olin ........................... Hon. Na.than Potter. 
Omaha, Neb .......................... •L.A. Welsh . 
Onawa .................. ... .......... 0. G. Perkins. 
Oeoeola ............................... A. W. Lewie. 
Ovid ................................... H . O. Miller. 
Osage ............................... G.D. Pa.ttlngill. 
Oskaloosa ................................ Jos. Boyd. 
Ottumwa. . ... ..... ........... Dr. J. F. Herrick. 
Pacific Junction ........ ... Agent 0., B. & Q. Ry. 
Pella . . . . .. . . . . . . . .................... T. W. Oox. 
Pioneer ............................. A. W. Hawley. 
Plover .......... ........................ J. S. Smith. 
Primghar .. . . . .. .. . . . .. .. .. . .. ..... P. R. Balley. 
Red Oak .............................. Willlam Boll. 
kidgeway ............................ Arthur Betts. 
Rockwell Oitv ...................... 0. M. Randall . 
Ruthven ........................... 0. E. MoGlasson. 
Bao Oity ..... . ......... ............ J. A. Sodestrom. 
Scranton . .. .. .. . . .. . . . . .. .. .. . . .. .. .. E. A. Olive. 
Sheldon ... ............ .............. J. B. Frisbee. 
Sibley ........................... H. G. Doollttle. 
Sigourney ................. .. Mrs . R. F. Ashbaugh. 
Sioux Oenter ..................... Jacob de Ruyter. 
Sioux Oity ......................... •u. G. Purssell. 
Spenoer ................................ S. Gillespie. 
Spirit Lake ................... W. o. Drummond. 
Storm Lake .... ..... ......... .. . Prof. M. L. Fuller. 
Stuart ............................ H. E. Boatright. 
Tara .............. ............ ... W.E.HumJ;>hry. 
Thurman .. ... .... .. ......... ..... .. .... . O. R. Paul. 
Toledo .... .... .. ................ Grace Bookwalter. 
Vtnoon ................................ T. F. MoOune 
VUllsoa . .. .. ................ ... . .. 0. E. Matteson. 
Wapello ...................... . .. Geo. W Schofield. 
Washington ..... . . .......... ....... . Wm. A. Oook . 
Washta ............................ .... H. L. Felter. 
Waterloo ..... , ....................... M. L. Newton 
WaverJy .............................. H. S. Hoover. 
Webster Oity ................... , ..... Louts Frank. 
What Oheer ........... .. ... ....... Hon. J. 0. Beem . 
Whitten .................... .. Dr. Frank P. Butler. 
Wilton Junction ....................... J, M. Rider. 
Winterset .... . .................. . W. W. MoKnlght 
West Bend ...................... Phil. Dorweiler 
West Union .......................... J.M. Ltsher . 
West Branch .................. . ... .. A. A. Madson. 

Oorrectionville ............. Hon. W. B. Ohapma.n. 
Corning.. . . . . . . . . . . . . . . . . . . . ....... Jerome Smith. 
Oorwith ................................. Wm. Oxley 
Clermont.. . . . . . . . . . . . .. . .. . ...... Ohae. Larrabee. 
Oounoll BluJrs ........................... L. Prouty 
Oreston ............................... M. V. Ashby. 
Dan ville . . .. .. . . . .. .......... Sherman Matthews. 
Estherville ... ........................ ... E. Dawson. 
Emerson...... . . . . . . . . . . . . . . . . ....... . lJ. B. Nims. 
Ely ........................ Hon. A. J. Fuhrmeister. 
Farlin .............................. Jesse Johnson. 
Fontanelle . .... . .............. Bon. L. M. Kilburn. 
Ford ................................. J. O. Richards. 
Fort Dodge.. .. .. . .. . . . . . .. . . ........ R. W. Blaine. 
Geneva... . .. .. . .. . ........... Wm. H. Thompson. 
Hesper .......... .' ................ G. E. Dillingham. 
Humeston ...................... Hon. S. H. Moore 
LaMars ................. Hon· Henry Sohrooten. 
Lookridge . . .......... . ........... John F .. Farman. 
Marsbal1town ................ Hon. S. B. Paokard. 
Mason Oity ....................... Wm. Nettleton. 
Mapleton .................................. A. Lamb. 
Mt. Pleasant ......................... W. S. Wright. 
Milton ........................ Hon. E. 0. Holland. 
Mount Vernon ......... , ........... Robert Smith. 
Nevada ......................... , .... Geo. o. White. 
Osage .................................. E.W. Staoy. 
Orange Oity ...................... H.J. Va.ndeWaa. 
Owen .............................. Hon. J. W. Bird. 
Paton ................................. A. B. Condit. 
Pittsburg ........................... G. 0. Duffield. 
Rook Rapids .............. , ...... D. E. F. Merrill. 
Rockwell Oity ........................ J. G. Palmer. 
Rossville .................... . .......... T. B. Wiley, 
Rowley .................................. L. Maxson. 
Sagevil!e ........................ Hon. F. N. Kno11 • 
Seymour ................................ L. B. Sager. 
Shenandoah .................... Reuben Mul11son, 
State Oenter ...................... E. P. Thompson. 
Stuart ............................... W. W. BatJey. 
Unity ................................ Edw. Hummer. 
Van Horne .......................... Spenoer Smltb, 
Winterset ......................... B. A. Kinsman. 
Wall Lake ............................ T. E. Wlloox. 
Wilton ................................. Thoe. Boot. 
Wiota ............................. .... I. S. Ooomes. 
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,TULY CROP REPORT. 

Following is a summary of the regular July 1st report of 
the county and township correspondents on the condition 
of the staple crops: 

Corn is unusually variable in condition in all districts, in 
respect to stand, height of plants, and the amount of cultiva
tion received. It is reported to have been on July 1st in vary
ing stages, from an inch above ground to vigorous plan ts 
nearly waist high. The average for the state appears to be 83 
per cent. Condition of spring wheat is estimated at 93 per 
cent, and other crops as follows: Oats, 96 per cent: rye, so; 
barley, 97; :6.a.x, 94; hay crop, 82; pastures, 98; millet, 97; pota
toes, 100; sweet potatoes, 96; broom aorn, 85; sorghum, 87; 
apples, 60; plums, 65; grapes, 43. 

On the corresponding date, in 1898, the same correspondents 
estimated the condition of crops as follows: Winter wheat, 97 
per cent; spring wheat, 99; corn, 102; oats, 98; rye, 97; barley, 
100; millet, 98; :6.a.x, 98; broom corn, 93; potatoes, 102; sweet 
potatoes, 97; sorghum, 99; meadows, 108; pastures, 105; apples, 
79; plums, 70; grapes, 99. 

~ The next number of the MONTHLY REVIEW will contain a 
tabulated report of the number of acres planted this season, by 
counties, based on the acreage returns of township assessors. 

CLIMATE AND CROP REVIEW FOR JUNE 

The month of June as a whole was seasonably warm, with 
a little more than the normal amount of rainfall, though quite 
unequally distributed. The first week was warmer than 
usual and showery, with excessive rainfall in considerable 
portions of the northern and central sect~ons, causing con 
r,iderable delay in corn planting and necessitating muclt 
replanting in early-planted fields. The conditions were favor
able for the rapid growth of grass, small grain, potatoes, 
garden vegetables, and new seeding of timothy and clover. 
The second week was warm, with normal sunshine, and 
weather conditions more favorable for drying up the excessive 
moisture, and for corn planting and other farm operations. 
Fair progress was made in cultivating early planted fields, and 
at the close of the week the corn crop presented a cleaner and 
more promising appearance. Spring graia crops were generally 
benefited by the weather conditions of the week. The third 
week brought very heavy showers with :floods and washouts 
in many localities in the northern section and the west half of 
the central section, causing materia.l damage to crops and 
delaying needed work in the cornfields The southern s~ction 
and portions of the central section were favored by very fair 
weather, and it was well improved in field work. The balance 
of the month-from the 20th to the 30th-was generally favor
able for farm operations and for the healthful advancement of 
all crops, though some damage resulted from phenomenally 
heavy rainfall within a small area in the centr.al and west 
central districts. At the close of the month corn was reported 
to be in all sta.E;QR of advancement, ranging from an inch to 

about two feet in height. And very fair progress has been 
made in cultivation, though under great disadvantages. Small 
grain was mostly headed out and was filling fairly well. Oats 
became quite rank, and there was some apprehension of pos
sible damage by lodging and rust. On the whole, June was 
more favorable than May, and crop prospects were corre
spondingly improved. 

LOSSES BY LIGHTNING IN MAY. 

Reports received from observers and agents of insurance 
companies show that. the month of May, 1899, was notable for 
an unusual number of thunderstorms of wide extent and great 
destructive force. There have been received at the central 
station 128 reports of losses by lightning in this state during 
that month; and of that number 23 occurred on the 14th in 12 
different counties; 13 on the 15th in 9 counties; and 21 on the 
27th in 14 di:ff@rent counties. The electric energy appears to 
have been widely diffused as well as intense and destructive in 
its effects 

As usual the losses of live stock on the farms greatly exceeded 
the damage to other classes of properly. The reports for May 
record the loss of 179 head of cattle and horses. Of that num
ber 131 were in close contact with wire fences. That is to say, 
73 per cent, or about three-fourths of the fatal strokes, occurred 
while the animals were in contac t with the wires; and in all 
these cases the reports show that ground wires were not used. 
These are astounding figures, and comment thereon appears to 
be unnecessary. 

In one case reported from Grinnell, by Observer A. 0. Price, 
13 head of young cattle were killed by a single stroke, the 
stock being near a wire fence. In another case, reported from 
Jackson county, Mr J. C. Murray lost 13 head of Red Polled 
cows from the effects of a single shock of electric force. The 
report states that "the cattle were huddled together against a 
wire fence." And in still another case, reported from Buchanan 
county, 19 head of young cattle, belonging to W. Hickey, were 
electrocuted by a stroke conveyed over the barbed wires. And 
so the same story is repeated, and will be continued year after 
year, until stock growers employ simple means to protect their 
herds from the combination of lightning an.d barbed wire 
fences. 

We have reports of 28 barns and 13 houses struck by light
ning during May. Of the barns, 8 were burned with their con
tents, inflicting a total loss of $7,585. The aggregate of loss 
was small in the 20 cases where the barns were not burned. Of 
the houses reported struck only one was consumed, and the 
loss was $1,075. 

It appears that barns and live stock are the favorite targets 
of the thunderbolts. It will be understood, of course, that the 
reports-1-eceived at this office do not cover more than a fraction 
of the losses due to the effects of lightning in the whole state; 
but the cases reported are sufficient in number to afford a basis 
for study of the conditions under which these destructive 
strokes occur. 

I 

I 
I 

• 
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CYCLONES, HURRICANES, AND TORNADOES. 

BY F. B, BIGELOW, PROFESSOR OF METEOROLOGY, 

WEATHER BUBEA.U. 

OBIGIN A.ND CBA.RACTERISTICS OF THE THREE OLA88E'3 

OF STORMS. 

Storms are divided into three classes, cyclones, hurricanes, 
and tornadoes, depending upon certain characteristics which 
will be discussed briefly in this paper. The ordinary storms 
that move over the United States a.re cyclones, and they come 
from the northwest or from the southwest, but in either case 
they usually pass off toward the Guff of St Lawrence. Cyclones 
occur at e.11 seasons of the year, and they are much more vigor
ous in the winter than in the summer. The hurricanes never 
come from the northwest, rarely from the southwest, but they 
usua.lly enter the United States from the south or southeast. 
They originate in the eastern parts of the Caribbean sea, travel 
by a curved track northwestward at first, gradually changing 
more to the north ward and northeastward in the gulf and 
Atlantic states, till they, too, join the great path in New Eng
land by which storms leave this country. Hurricanes occur in 
the late ~ummer or early autumn, from July to October in this 
pa.rt of the world, and they are very violent, the wind reach
ing sixty to eighty miles an hour in the central portions of 
them, so that they are usually destructive to the cities and 
towns visited by them. Tornadoes are much smaller in size, 
and even more dangerous than the hurricanes. Cyclones may 
be 1,000 miles in diameter, hurricanes somewhat less, say 600 
or 800 miles, while a tornado is only a mile or so broad at the 
top and very much less at the bottom. The tornadoes of thEi 
United States occur most frequently in the Mississippi and the 
Ohio valleys, though there are few states east of the Rocky 
mountains which do not receive occasional visits from them 
They form in all parts of the temperate zones under different 
aspects, being known at sea as waterspouts, in deserts as sand
storms. Small tornadoes are called fair-weather whirlwinds 
when they happen in fair weather on the lakes or on land 
under suitable conditions; white squalls in a dry atmosphere, 
only a small white cloud high up being visible. Bull's-eye 
squalls, which occur ne&r the west coast of Africa, are quite 
similar in origin to the white squalls. A family of tornadoes 
may be produced at the same time, coming down from the same 
cloud, as many as fifteen tubes having been observed a.t once. 
Spouts are sometimes noted in clear and ca.lm weather, when 
they are apt to be very small. Generally in this country tor
nadoes are formed in the southeastern quadrant of a cyclone, 
and they move forward with about the same speed as the 
larger storm lt may be noted here that there are many minor 
whirls in the cloud region which have a gyratory motion, and 
that these are perhaps the first stag-es of the developments 
likely to grow into mov~ments of large dimensions. 

APPEARANCE OF THE DIFFERENT TYPES OF STORMS. 

The appearances of the di:ffdrent types of storms are s uch 
as to clearly distinguish them from one another. The weather 
map, he.sued daily by the U, ited States Weather Bureau, has 
sets of lines which enclose di:ff \rent kinds of areas of baromet
ric pressure. The encircling lines are a.bout parallel to one 
another. though many irregularities distort them and make 
them di:ff ·rent in shape from cir':!les. Some of these lines 
inclose areas of high pressure, as indicated bv the barometer 
readings, and others low-pressure areas The former are 
called anti-cyclones, b ~cause the wind blows out of tbem and 
circulates in the direction of the motion of the hands of a 
watcb, thus making an outwardly directed spiral pa.th The 
latter are called cyclones, and the wind blows toward and 
ar,lund the center in the opposite direction to the motion of the 
hands of a watch, producing inward spirals. Evidently the 
air coming from the anti-cyclone must have a downward 
motion toward the ground to supply the p lace of that which 
flows away on all sides, while that enterii.;g the cyclone must 
have an upward movement to carry off the air entering the 
inclosing- curves or isobars, as the lines of equal pressure are 
called. 

MOVEMENT OF THE A.IR AND Al'PEARA.NCE OF THE SKY. 

The downward and upward movement of the air over the 
high and low areas, respectively, has very much to do with the 
appearance of the sky, for it is known from physical laws that 
air which moves downward grows warmer by compression, and 
that therefore any cloudy masses in the higher strata. would 
disappear in the lower, because as air is heated it requires 
more a1.ueous vapor to saturate it. If the air rises, it cools by 

expansion, and can contain less vapor in the saturated state 
so that the result is to form clouds and rain in the low-pres~ 
sure areas. '.rhe reason cyclones are popularly spoken of as 
storms is because the precipitation usually occurs in them 
while at the same time the wind is stronger than in the anti~ 
cyclones. 

A survey of the upper currents in the a.tmoepbere, which 
can be made by studying carefully the movements of the clouds, 
shows that, wh.:Je the structure of the circulation of the air ii 
not very simple, yet it can properly be divided ioto two princi
pal layers. The upper layer, embracing the strata from three 
miles above the ground to six or seven miles high, includes 
several types of clouds peculiar to it, the alto stratus, alto 
cumulus, the cirro stratus, cirro cumulus, and the cirrus. The 
lower three miles contain the stratus cumulus, and the strato
cumulus cloud forms. All &tratus clouds have a continuous, 
s_heet-like appearance and all the cumulus a rounded shape, 
hke the backs of a flock of sheep huddled togetller; hence, it is 
easy to distioguish the currents of air in the upper and the 
lower re~ion. It has been shown by the cloud observations 
that the strata of the upper and the lower layers of the air 
have very different kinds of motions over the United State&. 
The upper levels move almost directly to the eastwa.rd at a 
great rate of speed, like a steady river fl.owing onward with but 
little to disturb its majestic current. The rate of motion 
increases upward with the height to eighty or ninety miles per 
hour in the cirrus level, that is, six: miles high, each layer 
going faster than the one just beneath it Hence, it can be 
readily inferred that there is a strong force acting to brush 
eastward any masses of air which are thrust upward into this 
region, and, therefore, all rising heated air, or the vapors 
which are driven up by whirling motions, are soon thrown 
toward the east like a column of smoke rising up into a strong 
current of wind. The consequence of this operation is to 
cause the cloud.a to overhang the ea.stern side of a cyclone 
rather than the western; thus, the observer many miles to the 
east of a storm sees the premonitory flying cirrus clouds before 
the storm proper arrives, and in this way the clouds may be 
utilized a, harbingers to forecast the coming of a cyclone. A 
further study of these upper cloud masses shows that the fore· 
runners succeed each other in quite a definite order. The cir
rus and cirro stratus come first, the cirro cumulus next, and 
theee are lower down by a mile, more or less; after these the 
alto cumulus and alto stratus. the clouds now becoming much 
more dense and continuous in their formation. They now 
form still lower, and the ra.in types set in-cumulus, cumulo 
nimbus, and nimbus-which are within a mile or two of the 
surface, and cover the ceatral portions of the storm. Thus, it 
can be seen that the clouds, taken as a whole, form a shape 
much like a saucer looked at from beneath, the edges being 
higher than the central portions. Io the rifts occurr1og within 
the \hick masses of clouds near the center it is s.,metimes pos
sible to make out two or three layers over each other at the 
proper elevations. On the western side of the cyclone the 
cloud banks end much more abruptly than on the eastern, the 
upper currents serving to sllVeep them toward the middle on 
the west side, and away from it on the east side. 

The upper currents are slightly dee-fleeted from the true east· 
ward drift. fl0wiog in gently sinuous lines, southward from a. 
high area to a low area, and north ward from a. low area to a 
hi~h area. These curvatures increa.se grc1.dually in depth, from 
the cirrus to the alto cumulus, and in the strata cumulus two 
miles high, they are very pronounoed, the rota.ting tendency 
here beginning to control the circulation. From the cumulus 
to the ground the anti-cyclonic and the cyclonic gyrations are 
fully developed, and in the lower two miles the air moves 
about centers, producing the high and the low pressures at 
the surface It is interesting to note that from the ground 
upward to two miles the air moves in great circulating streams, 
having greater velocities as the height increases Tbe steady 
eastward movemeot in the upper levels is replaced by a con
fused set of currents squirming about among themselves, cold 
streams from the north, warm streams from the s ,Juth, seeking 
to reduce their differing temperatures to the mean tempera.Lure 
of equilibrium. These streams are thousands of miles in 
length, say from the north Pacific coast to the lakes, and from 
the Gulf of Mexico to the s.1me region, where they produce a. 
whirling or cyclonic action by their meeting together in a 
counter-fl.0w. At the same time this gyration takes on the laws 
of vortex motion and discharges the accnmula.ting air upward 
into the great eastward drift. This addition of a circulating 
rotation to the straight eastward current ca.uses the deflection 
alluded to, which is observed as a sinuous movement diminish· 
ing with the"altitude till in the cirrus it is of but little impor· 
tance. This counterflow of adjacent currents, alternately from 
the southwest and northwest, causes the formatiori of success
ive high and low areas of pressare by tb2 vperation of a deflect-
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ing force, due to the motion of the air over the surface of the 
, rotating earth, so that a current moving north crowds east

ward, and a current moving south bends westward. It will be 
easily perceive"d that alternate currents from opposite direc
tions thus hPap up together on one side and pull apart on the 

• other, forming in the first case a high area and in the second 
a low area. Around these the anti-cyclonic and the cyclonic 
movements take place, respectively, drawing down the upper 
air and thrusting it toward the ground, accompanied by a 
clear sky in the first case, but upward with cloudiness in the 
second case. 

SOURCE OF ENERGY OF STORMS, 

It has commoniy been supposed by meteorologists, and the 
theory has been widely received, that the heated air of the 
tropics rises near the equator, flows in the upper strata toward 
the poles, and then descends in the arctic regions to complete 
its circuit near the ground toward the equator Now, while 
there is some truth in this view, yet the cloud observations 
give almost no evidence in support of this overflow poleward 
in the upper strata, a fact which is in striking contrast to the 
requirements of the theory. On the other band the inter
change of polar and tropic air, cold and heated masses, seems 
to be almost exclusively confined to the lower three miles of 
the atmosphere,and it certainly does not involve the upper 
layers to any important extent. The solar radiation expends 
most of its energy in these lower three miles, because there 
the air has greater density, and also the vapor contents are to 
a large percentage contained in this stratum. The conse
quence is that there exists a somewhat lawless interchange of 
warm and cold air in the lower stratum, with long currents of 
air having their bases in the tropics and the polar zones, 
respectively, which meets in the middle latitudes of the United 
States, and by their conflict and the laws of disturbed equili
brium generate the very confused and stormy circulation so 
characteristic of this country. It is not easy to distinguish 
clearly the dividing line between the general circulation of the 
air and these local cyclones, since both go on simultaneously 
and gradually merge into one another; but it is plain enough 
that the real source of the power expended in storms comes 
chiefly from this source, namely, the unequal heating of the 
lower atmosphere by the sun shining on the tropics Bence, 
a current of air from the tropics may be impelled onward by 
ae_:: general gradients for days at a time, and another from the 
n,.,rthwest may be sustained by its independent gradients. 
These must meet each other, form a cyclone with true vortex 
motion and an uplifting current in the center, which raises the 
moisture-bea.ring air to the point of cold suitable for satura
tion, when the rainfall occurs. This may continue for days, 
as long as the distant supply continues to flow onward. At 
the same time the upward thrust of this air into the eastward
drifting upper strata, entangles the storm with it, and this 
produces the onward motion of the storms across the United 
~tates. 

FE.A.TUBES OF CYCLON.1!:8. 

Cyclones do not have any local source of heat that will 
account for their vast ranges of operations; they are often very 
cold on one side and warm on the other side; they do not derive 
much of their energy from condensation of vapJr into rain, 
because many dry cyclones, fully formed and deep, are seen to 
pass from the P4cific to the Atlantic coasts with almost no 
precipitation; there is much rain with a cyclone in the gul! 
states, because the tropical streams of air are there highly 
charged with moisture, the rain being very largely a. product 
and not a cause; also, heavy and widely extended rains occur 
under other conditions without any important cyclonic action. 
The proper study for the meteorologist is, therefore, the 
behavior of these extensive independent streams of warm and 
cold air in their counterflow Also, it should be remembered 
that the closed isobars, circular or roughly ellip i.ical at the 
surface, lose their closed character within two miles of the 
ground, pass into sinuous curVt'S, and finally straighten out 
into lines quite nearly coincidiog with the parallels of latitu:de. 
There is no special source of energy above a storm, within 
these two miles, 1.0 be discovered by special observations, and 
the movements of the air in this low .... r layer are , he same in 
direc ion above as below, though somewhat more rapid and 
rounded in their curvatures above than at the ground. A com
plete knowledge of conditions observed at the surface or vis
ible from it, comprises all the information that will be avail
able in the practical discussion and forecasts of storms, except 
for the more strictly scientific problems involved in the sub-
ject. 

FE.A.TURES OF HURRICANES. 

As already mentioned. hurricanes occur in the southeastern 
parts of the United States and adjacent waters during the sea-

son of the year when the cooling of the northern hemisphere 
takes place, as the sun retreats toward the southern ht>mi
phere At this season the calm belt of the tropics and the 
heated, moist condition of the air in the region known as the 
doldrums are at their farthest northern limit. The South 
Atlantic permanent anti-cyclone, which lies over the sub
tropical ocean, is in its fullest vigor. Now, superposed upon 
these states of the lewer atmosphere, the colder temperatures 
of the upper atmosphere, caused by the approaching autumn 
on account of the more rapid circulation higher up, overspread 
the tropic strata near the surface As the polar air cools first 
it flows gradually above the warmer air at the south of it nea; 
the ground and covers it with a circulating sheet of tempera
ture cool or low for the time of year The effect of all this is 
to make the atmosphere unstable, that is to say, too warm at 
the bottom compared with that above it to be able to maintain 
the usual equilibrium. The tendency is, iherefore, for the 
lower air to rise vigorously, and burst its way upward by con
vection, in order that the normal equilibrium may be restored. 
Of course, this action is favorable to the formation of cyclonic 
gyrations and the development of severe storms. Hurricanes 
seem to generate in some such way as this, though our observa
tions are as yet inconclusive on that point, siuce there is always 
observed to be a stagnant, warm condition over the ocean at 
the time the incipieat cyclonic action begins . It is to be 
especially considered that the isotherms in hurricanes do not 
show any very decided differences iu. temperature on opposite 
sides of the center, such as always prevails in the cyclones of. 
the north. There are no counter-flowing currents here, and 
no source is known from which these can rise in the equa•,orial 
region to produce the marked temperature gradients found in 
cyclones. Furthermore, hurricanes a.re much more circular in 
shape, and conform more exactly to the pure theory of cyclones, 
as derived from mathematical analysis. 

There is another feature of great interest to be considered. 
It was stated that in the case of common cyclones, even those 
having very great strength, the deflection or distortion of the 
eastward drift at the three-mile level is only moderate. In the 
case of hurricanes, which are centered in the east gulf states 
so that the wind directions can be observed on all sides, it is 
proven that the circulation is not only more rounded, but also 
that it penetrates the upper strata very much farther. and 
twists even tbe cirrus level entirely out of its ordinary shape. 
The circular components are, therefore, very strong up to six 
miles in hurricanes, while they are equally pronounced in 
cyclones only to a height of three miles This is a very marked 
characteristic, and indicate• that hurricanes depend largely 
upon vertical oonvection for their power, while cyclones depend 
almost exclusively upon horizontal convection, that is, upon 
the counterflow of very long branches of horizontally moving 
atmosphere, having their bases several thousand miles apart. 
As hurricanes move northward, out of the tropics, they gradu
ally assume the nature of true cyclones, since Vt'rtica.l convec-· 
tion is finally superseded by horizontal convection in the 
North Atlantic districts. 

The physical features of hurricanes are well understood. 
The approach of a hurricane is u sually indica ted by a long 
swell on the ocean propagated to great dista.nces, and fore
warning the observer by two or three days. A faint rise in the 
barometer occurs before the gradual fall, which becomes very 
pronounced at the center; fine wisps of cirrus clouds are first 
seP.n, which s 1rround the center to a distance of 200 mile ; the 
air is calm and sultry, but this is gradually supplanted by a 
gentle breeze , a11d later the wind increases to a gale, the clouds 
become matted, the sea. rough, rain falls, and the winds a.re 
gusty and dangerous as the vortex core comes on. Here is the 
indescribable tempest, dealing destruction, impressing the 
imagination with its wild exhibition of the forces of na tu re, 
the :fl.a.shes of lightning, the torrents of rain , the cooler air, 
all the elements in an uproar, which indicate the close 
approach of the center. Io the midst of this turmoil there is a 
sudden pause, the winds almost cease, the sky clt1ars the 
wavt>s, however, rage in great turbulen ce. This is tbe eye of 
tb.e storm, the core .:>f the vortex, and it is, pt->rhaps, twenty 
miles in diameter, or one-th :rtieth of the whol~ hurricane. 
The respite is brief, and is soon followed by the abrupt renewal 
of the violent wind and rain, but now coming f rom the oppo
site direction, and the storm passes off with the several fea
tures following each other in the reverse order. 

By the laws of vortex motion the winds approach the cen
ter ,in spirals, the circular aod the centrifugal m0vements 
increasing every moment. At the core, within the walls of the 
columnar vortex, the air circu lates abl)ut the calm central 
part, gradua.lly r ising to the cloud stratum, just above the 
inflowing disk Here the air flows out suddenly on all sides, 
the circular motion decreasing, , he air cooling by expansion, 
causing a great, thin sheet of rain 200 to 300 mLles from the 
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center. At this distance the vortex sheet turns up suddenly 
(not down, as usually stated) and discharges the expended 
matter into the high upper currents of the atmosphere. The 
feeding wind lines are more nearly parallel to the ground than 
the upper discharge lines, but they all form a columnar vortex 
ef unusual configuration. There is probab.ly no feature of 
nature more interesting to study than a hurricane, though the 
feelings of the observer may sometimes be diverted by thoughts 
of personal safety. 

FEATURES OF TORNADOES. 

The formation of tornadoes is attended by the two features 
which have been described, namely, th_e counterfl~w of t~o 
horizontal currents of air, and the vertical eonvection, which 
is of local origin. They are of small dimensi~ns, but particu
larly vicious and destructive. They oe:cur during t~e su~mer, 
when the warm weather is at its maximum. The interior of 
the country is heated; the ocean dis tricts are comparatively 
cool. The great Atlantic high area, produced b_v t~e g~neral 
circulation, protrudes upon the southeastern districts; 1n t~e 
same way the Pacific "high " overlays the northwestern dis
tricts of the plateau. Hence, between these, in the Mississippi 
and Missouri valleys there is a region of encounter for the 
southern winds prod~ced by the Atlantic" high," and for the 
northern winds maintained by the Pacific "high.'' The south
ern winds are warm, and charged with aqueous vapor; the 
northern winds are cool and comparatively dry. The meeting 
of these two types of winds in the central valleys, the same 
conditions extending along the Ohio valley to the lower lakes, 
is attended by two or three typical local effects. In the first 
place, there are calms at intervals, local pools of stagnant 
atmosphere, into which these opp~sing curren.ts .have not pene
trated; in the second place, the intense rad1at1on of the sun 
superheats the strata of air near the ground and causes rela
tively unstable equilibrium, with its tendency to overturn the 
strata in a vertical direction; in the third place, the cool cur
rents from the north, borne aloft in the general eastward drift, 
tend at times to overlay this stagnant atmosphere in the 
ground stratum and to increase the unstable equilibrium. 

CONDITIONS PRODUCING STORMS. 

The above are the conditions that always favor the forma
tion of local storms, tornadoes, thunderstorms and showers, in 
which precipitation generally occurs during the summer 
Masses of air of different temperatures in the great north and 
south currents may thus approach a stagnant and ca.Im region, 
such as the later hours of the afternoon develop, the increase 
of cloudiness being merely a symptom of the existence of ris
ing and cooling currents, which portend a storm, and finally 
set the entire mass into a mixed congested state. The cool air 
comes down and the warm air rises, but they both resist mix
ing intimately. Rather they tend to be drawn out into long 
bands or ribbons before such mixing is accomplished, and these 
a.re the conditions for local showers. When the condensation 
is rapid in the strata a, mile high the formation of thunder
storms and electric discharges is caused. In certain peculiar 
formations of the circulation a tornado tube is projected down
ward. This is a simple vortex, and obeys the laws of the move
ments of fluids in gyratory circulation. If a mass of air 6,000 
feet in diameter is rotating at the half-mile level and it runs 
into a vortex so that the tube is 100 feet in diameter, and sup
posing the outer edge of the upper part of the vortex makes 
seven miles per hour, then at the rim near the bottom of the 
vortex we should have a velocity of 200 miles per hour. This 
causes an enormous centrifugal force in the lower tube, a par
tial vacuum of low temperature. It is accompanied by a for
ward movement of the entire vortex system. The vacuum tube 
causes the explo&ive and disastrous effects upon the objects in 
its path, as noticed in the tornado accidents; the wind at great 
velocities prostrates every obstacle; the cold generates the 
sheath of vapor that makes the tube visible; the same sudden 
condensation causes electric discharges, juc;t as in thunder
storms on a large scale. There is no real mystery about the 
formation of tornadoes, or respecting their terrible destructive 
power. It all goes back to the same principle ~hat discharges 
a gun, in which case there is a sudden formation and expan
sion of gas; but in the tornado it is the reverse process, namely , 
the sudden production of a vacuum into whic:h outside air dis
charges itself, that is into the hollow vortex tube, and with 
the further result of quickly cooling the heated air drawn into 
the vortex. 

NO PRACTICAL PREV E NTIYE OF TORNADOES 

There is no practical way of warding off tornadoes v. hen 
conditions a!'e favorable for their development. The tubes 
resist an explosive discharge in the air outside, these having 
often been fired upon by cannon at sea. They sweep readily 
through a. forest or a city. There seems to be no annual 
increase in the number of them. Some have sought to connect 
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their recurrence with the frequency of sun spots, and it is 
possible that there is some indirect connection, just as in all 
the other elements of the weather, but only through the gen
eral circulation. 

WHERE AND WHEN TORNADOES OCCUR, 

There a.re some portions of the United States which are free 
from tornadoes, such as the Rocky mountain plateau and 
and slope. In the central valleys they a.re of annual occur
rence, and they are likely to visit almost any of the states east 
of the Mississippi river. In the winter months tornadoes occur 
only in the gl.:.lf states, but as the weather grows warmer they 
extend northward, and in the summer they are of the greatest 
frequency in Nebraska, South Dakota, Iowa and Minnesota.. 
This variation is evidently to be referred to the average prob
ability of .cool currents of air from the .north E:ncountering 
warm, moist currents from the south, in the 1ntermixture 
whieh is always going on throughout the lower strata farther 
north in summer than in winter. More tornadoes occ~r in the 
month~ ~f May and June tha~ i~ the other parts of the year, 
and this is due to the same pr1nc1ple of contrast in tempera
tures, which is greater locally in the spring than in the sum
mer, when heat prevails generally, or in the winter, when cold 
is widely distributed. 

The annual average number of tornadoes which are well 
defined and destructive is about twenty-five, and their fre
quency is quite uniform from year to year Of this numbe.r 
the destructive tornadoes of great violence have been twenty
four in eight years, that is, three each year. The record shows 
that from 1889 to 1896 property to the value of $31,000 000 was 
wrecked. As much as $23,000,000 of this must be attributed to 
three tornadoes, or tornadic hurricanes, which passed through 
the regions of dense population, namely. that which visited 
Louisville, March 27, 1890, destroying property to the value of 
$3,000,000; that which visited St. Louis, May 27, 1896, from 
which the loss was 813,000,000, and that which traveled from 
Cedar Keys to Washington, D. C., September 29, 1896 from 
which the damage was 87,000,000. The latter was more strictly 
a hurricane, but many of its features were v~ry close to a large 
tornado in type. Previous to 1889 the record shows that there 
were three destructive local storms annually for each of. the 
preceding eighteen years. 

WIND VELOOITIJ£S OF TORNADOES, 

It has not been easy to secure exact data for the computa
tion of the wind velocities which accompany tornado vortices, 
but the great waterspout of AufV!st 19, 1896, which developed 
in Vineyard Sound, a.bout seven and one-half miles northeast of 
Cottage City, and of which very good photographs were taken, 
to some extent supplies this defect. The bearings of the spout 
were noted from several places, so that its place can be plotted 
accurately on the map and its dimensions computed. It was 
found that the tube extended from the cloud to the surface of 
the sea, 4,200 feet, was 3,400 feet in diameter at the top, 170 feet 
at the narrowest part, which was 1,500 feet above the sea, and 
a.bout 250 feet at the sea. This expansion near the surface was 
due to the retardation caused by contact with the water and 
the suction of air into the tube from below. The radial velocity 
was outward from the top to the narrowest part, ranging from 
seven to three-tenths miles per hour, and very feebly inward 
in the lower third; the rotation velocit.v at the cl.oud was four
teen , and near the sea 350 miles per hour, this being the 
velocity of a body falling freely from the height of the cloud 
to t;he sea; the vertical velocity was one-tenth at the cloud, 
and thirty-five miles per hour at the sea. 

The effect of these motions is to strike a very severe blow 
laterally upon any object upon which the tube impinges, and 
to lift vertically at the same time. The air just outside the 
tube is undisturbed, and the sudden contact with the tube is 
like a, stroke from a heavy hammer. The formula shows that 
this is equivalent to a sudden pressure of 330 pounds to the 
square foot at the maximum. The destructive effects at St. 
Louis upon the, bridge and upon heavy buildings indicates a 
pressure of sixty to ninety pounds per E.quare foot as that which 
must have been exerted to produce the observed effects. This 
would imply a ro.tatory velocity of a.bout 175 miles in the St. 
Louis tornado. It is evident that the Vineyard waterspout was 
one of the largest of its class. Contrary to common experience, 
it occurred on a day when the humidity of the air was low, 
instead of high, as usually supposed. This shows that the 
origin was chiefly dynamic, rather than due to heat processes 
wherein aqueous vapor is turned into water. The inference 
regarding the structural strength of buildings is that they 
ought to be able to resist at least forty pounds per square foot 
applied laterally, for extraordinary storms, such as hurricanes, 
but that nothing which can be built is likely to withstand the 
vortex of a tornado when it operates in full power.-Fr<nn Year 
Book, Departrnent of Agriculture. 
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INJURY TO NURSERY STOCK LA.ST WINTER, AND HOW 
IT HAPPENED. 

BY HON. C. L. W .A.TROUS 1 OF DES MOINES, 

(Pa.per read before the American Association of Nurserymen at Ohicago 
June 14, 1893.) 

The winter of 1898- 9 le£t a greater destruction of orchards, 
vineyards, sma.11 fruit, ornamental plantations and nursery 
stock than any previous one since the settlement of the 
prairies by white men. It is but natural to ask the cause or 

causes. 
The first and commonly accepted explanation was that of 

severe dry freezing in February. This appears to have been 
j?'enerally accepted as sufficient, and is the only one yet pub
lished, so far as I have seen. It appears that in February the 
thermometer went, at the United States Weather Station in 
Des Moines, as low as 24° below zero (though only for one day) 
and that the average for the whole month was only 16°, being 
7° below the average for the past twenty-one years. It is also 
pointed out that during this time there was little or no snow 
in the region of the greatest damage. Here, the advocate of 
the dry freezing theory rests his case and asks judgment. 

But there are difficulties It is observed that the serious 
injury is entirely below the earth line and this without much 
regard to varieties, whether of the so-called hardy or of the 
tender. At least this was true at Des Moines, which is near 
the center of the storm belt. The tops of Rogers Hybrid 
grapes in vineyard were as sound as those of Concord, but the 
roots were all seriously damaged, if not killed. The tops of 
Prairie Queen roses were only moderately injured, but the 
roots were quite dead and black. In nursery, on certain soils 
and exposures, all trees were damaged in the roots. Crabs and 
Russian apples fa.red no better than Ben Davis and the ordi
nary commercial and family varieties. The branches and 
trunks of all varieties of apples, cherry, plum and pear were 
in as good condition in April as the average of the past thirty 
years, during which I have personally observed them, the 
damage being wholly below ground. 

The region of damage is, approximately, 150 miles wide and 
extends from Nebraska to Ohio, at lea.st, and, as I am informed, 
into the Canadian fruit belt, as well. Every nurseryman in 
that region bas known many winters when cold and dry freez
ing injured many varieties of trees and plants in the tips of 
their branches, the injury extending downward according to 
its severity; but did any man ever observe a case where dry 
freezing alone killed roots encased in soil, while it left branches 
and tTunks of the sa.me trees in good condition? It never did. 
Does not every nurseryman, when compelled to ship rooted 
plants in winter, take care to pack the roots tightly, but in 
material not too wet, because experience has shown that 
freezing of roots packed in rather dry material causes less 
harm than if the packing be very wet. Weather records 
show many winters as severe during the past quarter century, 
with the earth as dry and with more or less injury to branches 
and bodies of trees, but with no damage below the earth line. 

. These are a few of the difficulties in the way of the advocates 
of the dry freezing theory. 

These observations led me to reject this theory as unsatis
factory and to seek another explanation, which might, if pos
sible, account for the facts, which are entirely inexplicable 
upon the theory of dry freeeing alone. I recalled the weather 
during the autumn of 1898 and aAked assistance from the chief 
of the Iowa Weather Service at Des Moines. The records 
for September and Oct,ober show nothing unusual. The 
rainfall for Octol,er was only about one and one-quarter 
inches above the ·crage for twenty-one years. There was 
nothing abn"';-"Jla.l ., t!1A temperature. November, up to the 
21st, was drier than usu:.il, less than one-fifth of an inch of 

water having fallen, but on the 21st there was a precipitation 
of 1.06 inches, nearly all rain. Towards nightfall the rain turned 
to sleet and to snow, and before midnight the temperature sunk 
to 9° above zero. On the 32d the minimum temperature wae 6° 
above zero; and, for the next six days the minimum hovered 
about the zero mark. The temperature for the remainder of 
the month was higher, but yet freezing. December was con
tinuously cold, with several inches of snow. January was 
warmer again, but the soil continued locked in frost till in 
April, except a few inches of the surface, in January. The 
storm of November 21st, at Des Moines, commenced on the 
20th, in Nebraska, and, as the records show, extended across 
Iowa, Illinois, Indiana and Ohio, within the following three 
days. There was along the whole line. which entirely coin
cides with the line of greatest damage to the roots of trees and 
plants, the same succession of phenomena, a drenching rain
fall followed by a sudden and heavy fall of temperature suf
ficient to freeze the roots of everything in and near the surface 
of the water-soaked soil North of this dama~e zone, the pre
cipitation was largely in the form of snow, which was a pro
tection. South of this zone the freeze of November 20th- 24th 
was neither so sudden nor so severe, and the damage shades 
off southward into nothingness. The lack of rain and frost in 
November, before the 21st, left the foliage upon trees and 
plants of all kinds, so that their roots were thirsty. The 
drenching rain of the 21st enabled them to gorge their cells 
with water. The soil to the average depth of 8 to 10 inches 
was thoroughly water-soaked also, and was suddenly frozen in 
that condition. The greatest damage to the roots was done to 
the plastic part between the wood and the bark, known as the 
cambium layer. The cells there are large and £ull of life. Of 
course they filled themselves completely and when the sudden 
freeze came their walls were ruptured as the shells of eggs 
are, under similar circumstances. The freelile came too suddenly 
for the roots to distribute their surplus Qf water. It was so 
11evere and so long continued that the cell walls were 
thoroughly ruptured, so much so that when thaws finally came, 
the tissues were dead and turned black. I examined some 
cherry trees on Mazza.rd stocks in early April, and found the 
roots black, as if they had been dead for a long time. They 
were not dry but wet, and the soil about them was wet. When 
the temperature fell, on November 21st, the wind changed into 
the northwest, blowing the snow partly from north slopes and 
high lands into the valleys, and in nur.series and orehards to 
the southern slopes, where it settled among the trees. 
These cireumstances caused a more sudden and severe freezing 
of roots on high lands and on north slopes, and there is where 
the most root killing is invariably found. Yet the snow was 
more thawed from the south slopes in February, than from the 
northern ones, and the ground must have frozen to about the 
same depth. I have not found any phases of the injury which 
ca;nnot be fully accounted for upon the supposition that the 
damage was caused by sudden and long continued freezing of 
water-soaked roots, in water-soaked soil. Below 10 inches, on 
my grounds, the roots were sound and healthy, and at the 
earth line and all above, they were equally so . 

Cherry trees transplanted in the spring of 1898 suffered less 
than the same stock remaining in nursery. Grapevines 
planted in the spring of 1898, and blackberries in the fall of 
same year, mostly escaped killing, while old vineyards and 
plantations of the same fruits were generally injured and 
ruined. ln these cases trees and plants having the best estab
lishec.. root systems suffered most, as we should expect, if the 
absorption of too much water and the sudden freezing caused 
the harm, but not as would be the case if dry cold had been 

the destroyer. 
Again, budded stocks sharply ridged up to with the plow, 

so that much of the water was turned away from the roots, 
suffered far less than the same stock one year older and not 
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ridged up to. No theory of dry freezing seems adequate to 
explain these phenomena., hence I am forced to the explanation 
herein offered. 

Have we been taught any useful lessons by this misfortune? 
Not many that I can see. One i;.wallow does not make a sum
mer, nor does an accident establish a. principle. Such a 
blizzard once came on October 27th and lasted a. week, but 
was followed by some weeks of mild weather and no 
harm followed. If our November freeze had happened two 
weeks earlier we should have probably escaped serious damage 
because there would have been a. mild spell immediately after, 
which would have enabled the roots to distribute their surplus 
water. 

One result we may well ponder. Things native to the 
prairies survived where natives of different climates failed. A 
set of Munson's hybrid g-rapes, with a dash of native stock, 
showed better than the best out of a vineyard of twenty-five 
sorts, of eastern sea coast ancestry. A few vines of Iowa 
natives had suffer~d not the slightest disturbance. Trees and 
plants bred from the natives of any region are hardiest there. 

THE TORN ADO NEAR KINGSLEY, MAY 30. 

By the courtesy of the Sioux City Journal we were enabled 
to reproduce in the May issue of the MONTHLY REVIEW a photo
gravure of the tornado cloud that passed near Kingsley, Iowa, 
May 30th. It was a very clear and well-defined reproduction of 
a "snap-shot'' photograph taken by an amateur artist named 
Harry H. Knowles, residing ·in Kingsley. The young man 
chanced to have a camera ready; and he also possessed suffi
cient nerve to tarry at the door of a cave long enough to take 
several views of the a.we-inspiring phenomenon. The funnel 
was two to two and one-half miles distant from the artist's 
point of view, passing across the western horizon in a. north
easterly direction. Mr. Knowles reports that the cloud was · 
seen about 8:15 P. M., but Mr. J.E. Cathcart, who was with him 
at the time, writes that it first appeared at 7:45 P. ir., and the 
Kingsley News states that the time was 7:30 P. M. It was suffi. 
ciently light to secure very good photographs of the cloud, as 
the sky was nearly clear in the west, giving a distinct outline 
to the swaying and writhing funnel that reaahed the earth. 

In response to a letter of inquiry Mr. KI!owles wrote a 
brief description of the storm, in substance as follows: 

The tornado cloud formed three· fourths of a. mile northwest 
of Moville, a towu nine miles southwest of Kingsley. It was 
funnel-shaped, but gradually lengthened to a long. irregular, 
vertical tube, appearing to be about 800 feet long. I am ,told 
that the cloud appeared very bright to those who viewed 
it from the west side. Considerable rain and hail preceded 
it about fifteen minutes; but immediately before it appeared it 
was unusually calm. Thunder and lightning in abundance; in 
fact, terrific. There was a. roaring sound after it passed. The 
tornado traveled slightly east of north, with a whirling motion 
opposite the direciion of the hands of a watch Its track was 
250 feet wide and ten miles long, t,hough it sometimes skipped, 
or left the ground altogether, for short distances. It at last 
became thinner, and lighter colored, and then disappeared. 
Every person in its track secured shelter of some kind, and 
only one was injured. The property loss was probably 
$11,000, 

Mr. Knowles adds that he has never had much experience 
ta.king "cyclones," and could probably improve witl-i practice, 
bu t he bopE'S never to see another. 

Mr J. E. Cathcart, who was with Mr. Knowles, ser,i.: a brief 
report, d iffe ring only as to the exact time, and some minor 
points of observation. 

Another '· snap-shot " view of the same tornado was taken 
by a. commercial traveler named P. C. Merrillat, who chanced 
to be on the porch of the hotel when the storm cloud appeared. 

SEVERE STORMS IN JUNE. 

The month of June in this section usually brings the max
imum of rainfall and storm energy, but this year May scored a 
higher record. The amount of rainfall and meteorological 
disturbance, however, was somewhat in excess of the June 
average. 

On the evening of Sunday, June 4th, wind and severe elec• 
tric storms swept; over a belt of the state eJCtending from 
Ringgold county on a diagonal line to Winneshiek, and reach• 
ing from that line eastward to the Mississippi river. It was a 
straight blow, though at numerous points the velocity of the 
wind attained nearly the force of a hurricane, beinR' sufficient 
to uproot trees, break telegraph wires, unroof buildings, and 
demolish numerous windmills Happily no lives were lost, 
but the aggregate damage to property was quite heavy. 

TORNADO AT SALIX, ,JUNE 11. 

The most notable storm of the month was the tornado that 
passed near the town of Salix on Sunday, June 11th, at about 

· 5:30 P. :M:, Though the track was narrow and short in extent, 
yet in that small area five people were killed, and five resi
dences were destroyed, with their surrounding outbuildings. 

.. 
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No. 1. Rema.ins of toundatlon of ll'Ialloy's house. 
. 

U. G. Pursell, official in charge of the Sioux City Weather 
Bureau office, writes that the tornado started west of Homer, 
Neb , crossing the Missouri river and bottoms southwest 
of Salix, and expending its force before reaching the town 
of Luton, about three miles northeast of Salix. The storm 
moved forw~rd slowly across the bottoms about as fast as a 
man can run, and was seen by the Salix people a long time 
before it struck the houses south of town, so that most of the 
people had time to reach their cellars. All of the occupants of 
the demolished houses escaped injury, except :five members 
of the family of John Malloy. The members of this unfor
tunate family went into their cellar when warned of the 
approaching storm cloud; but after rema:ning there several 
minutes, came up, thinking the storm bad passed in some other 
direction, when they were caught in the destruction of their 
fine, new residence. Five of the family were instantly killed, 
or fatally injured, viz: John Malloy, Kate Malloy (bis wife), 
and three of their children, named Dessie, Harry and Thomas. 

The storm, as described by several observers, was a true 
tornado in form and general characteristics, bein~ iunnel
sbaped and rotating- swiftly from right to left ".t'he width of 
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No. 2. Fragments of Ma.Hoy's house, blown northeast. 

the track, according to Mr. Purssell , was about forty rods. 
There was a considerable fall of rain and hail before the tor
nado appeared and some rain after it passed. 

Mr. M. D. Leavitt, deputy postmaster at Salix, writes that 
the tornado seemed to form from a cloud that resembled a 
common shower. It did not touch the earth through its entire 
course, but dropped downward at intervals, and traveled 
slowly when close to the ground. Numerous observers state 
that a loud roaring sound was beard and there was a strong 
smell like burning sulphur in the air. This was probably 
ozone, r~sulting from electric action upon the oxygen of the 
air. 

On the day following the storm Mr. U. G. Purssell, of Sioux 
City, visited the scene of desolation near Salix, and made a 
number of photographs of the wreckage left in the wake of the 
tornado. By bis courtesy we are enabled to give reproductions 
of the ruins of the Malloy and Hassell residences, which were 
near the center of the storm's path. The Malloy residence 
was a large new building and the largest portion remaining is 
shown in the second picture. The Hassell house was lifted 

No. 3. -."loor ·1nd foundation of t he Hassell house. 
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high in the air and the floor and part of the foundation fell, as 
shown in engraving No. 3. 

SOME OTHER SEVERE STORMS. 

A number of other storms of considerable severity occurred 
during the month. 

A newspaper special from Swea City, Kossuth county, gave 
some details of a severe storm that passed over that township 
on the 13th, and the report of damage indicates that it was a 
squall, or straight blow, of sufficient force to destroy buildings 
and uproot trees in its pathway. One schoolhouse, a dwelling
house and numerou~ barns and windmills were demolished or 
badly wrecked, but fortunately no person was injured. 

On the evening of Saturday, June 17th, wind-squalls and 
hailstorms of much severity swept over the eastern part of 
Calhoun county and through Webster, inflicting great damage 
in localities from the effects of hail and wind. Near Manson, 
Calhoun county, the force of the wind was great enough to 
demolish four or five residences and a half dozeu barns Hail 
was the princip&.l agent of destruction to crops, and the dam
age was heavy over a wide belt of country. The city of Fort 
Dodge suffered severely. 

On the evening of the 21st, Waterloo and vicinity, and a 
wide belt of country east of that city, suffered considerable 
damage from the effects of a wind-squall of wide extent and 
great force. In the farming districts the storm was very 
destructive to light outbuildings, barns and windmills. 

On the afternoon of the 22d, Cedar Rapids was visited by a 
squall of considerable force, with the usual story of damaging 
effects. 

JUNE WEATHER RECORD 

Seasonable temperature prevailed during the month, on the 
average; the monthly mean of 122 stations being 70.7°, or 
about . 7° above the normal for June. There was less than 
the usual amount of very hot weather; the highest tempera 
ture reported was 100° at Clarinda and Stuart on the 18th. By 
sections the averages were as follows: Northern section, 68.9°; 
central section, 70.9°; southern section; 72.4°. 

The average rainfall for the state, as shown by repor~s 
from 141 stations, was 5.04 inches, which is .78 of an inch 
above the June normal. As usual there was considerable 
inequality in the distribution of moisture. The average rain
fall of the northern section was 6. 7 inches; the central section 
received 5.1 inches; and the southern section 3 33 inches. The 
largest a.mount reported was 11.99 inches, at Logan, Harrison 
county. The greatest amount that fell on any one day was 
7.74 inches, at Sac City, on the 26th, and of that amount about 
6. 50 inches fell in less than two hours. Rain fell in measur
able quantities in some portion of the state on all days of the 
month, except the'29th and 30th. 

SUMMARY OF WEA.THER CONDITIONS. 

Barometer. - Mean pressure for the month, 29 97 inches; 
highest observed, 30 38, at Clarinda on the 15th; lowest observed, 
29.50, at Omaha, Neb , on the 12th; range for the state, .88 
inc' 

Te;mperatwre - Monthly mean. as deduced from 122 reports, 
was 70 ·1°; highest monthly mean, 76 4°, at Tara; lowest monthly 
mea.n 65.9°, at West Bend; the highest temperature reported 
was 100°, at Clarinda and Stuart on the 18th; the lowest tem
perature reported was 42°, at Decorah, Maquoketa, West Branch 
and Ruthven on the 16th, 17th, 12th and 15th; the average 
monthly maximum was 92°; the average monthly minimum 

I 
I 
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wa.s 48.5°; the greatest daily range was 44°, at West Branch; 
average daily range, 32.3°. 

2d, 25th1 and 28th. The total rainfall at station was 8.66 
inches. The amount of electric force for the month was 
greater than usual. Prectpttation.-Average for the state, as determined from the 

reports of 141 observers, 5 04 inches; the largest a.mount 
reported was ll.99 inches, at Logan; the least a.mount was 
1.10, at Lockridge; the greatest daily a.mount reported was 
7 74 inches, at Sac City on the 26th; average number of days on 
which .01 inch or more of precipitation was reported, 10. 

Wind. - Prevailing direction, south; highest velocity 
reported, 57 miles per hour from the south, on the 3d, at Sioux 
City. 

Weather. - There were 12 clear ia.ys; 13 partly cloudy days, 
and 5 cloudy days. 

Daua of .Auroras.-Alta. on the 28th and 29th, Cresco on the 
28th; Elkader on the 29th; Mason City on 28th, 29th and 30th. 

Thunderstorm8.-Wit.h the exception of four or five days, 
thunderstorms prevailed over some section of the state the 
whole of June. 

ATMOSPBERIO PRESlilURE. 

• $ 1:XTREMlilB . 
• a • • 0 • • BTATIONB. •• ~ "'~ •"' ~"' . 
.0 t Ill~ a ~88 
00 •oo .,; 000 • ·"' f.-e. ~ ""'. ~ •• -·· • ;i •. • );! • "'•.O " 

..o 

" - - ----
Davenport ........ , .......... ,., . .....•..... 29.99 "'·" 16 29. 71 12 Des Moines .................................. 29.98 .,,36 16 00.59 12 Clarinda ............................ ....... 29.97 30.38 15 29 .59 Cl Cresco ....................................... . .. . . .. ao. aa 29 89.59 12 Dubuque .................. , ., ...•..... , ... 29 98 ao.as 16 "·" 12 Omaha, Neb ............................... 211.92 30 .28 16 29.50 12 Keokuk ..................................... 30.00 ao.a., 16 29. 74, 12 Sioux Olty .............. ..... .... .... ... .. "·" [10.29 16 29.51 12 -- -Means ............................... . .. 29.97 80.38 15 ..... 12 

WIND VELOCITY. 

~ 

0 

s~ . 
• • •- 0 STATIONS. .8i ag ll 8" -- i •• • .a •• • - • z );! " " --- -Davenport ............................................ 5,576 '' NW ' Des Moines ........................................... 6,701 40 SW • Dubuque ................. . ....... , ................ . ... 5,658 32 NE 2 Keokuk ............................................... 5,672 80 w " Le. Cross~ Wis ....................... , ............. 5,039 "' w 1, Oma.ha, eb ................................ . ......... 6,286 .. SW ' Sioux City .......................... . ....... . .... . .... 9,515 57 s a 

OBSERVERS' NOTES, 

ALTA-Dauid E. Hadden. Thunderstorms oecurred at this 
station on the 2d, 3d, 6th, 11th, 12th, 13th, 16th, .18th

1 
20th

1 

ALBIA-R. Moore. The crop prospects are much more 
encouraging than they were last month; the rainfall has been 
light during the month of June, which gave the farmers a 
chance to cultivate their corn, which is in fair condition, con
sidering the season; meadows and pastures good; the oat crop 
is quite promising on rolling land, 

CooN RAPIDS-Downs & Co. Considerable improvement in 
prospects ot corn crop since la.st. report; small grain, grass and 
potatoes fine. 

LAMONr-T. J. Fitzpatrick. The month generally favorable 
for farm work, but the season is fully three weeks behind 

LA.BR.A.BEE-H. B. Stre.ever. Abundant rainfall and other• 
wise seasonable weather have given ve~etation a remarkable 
growth during the month; corn has made up largely for 
retarded growth in May, while small grain ha.a nearly reached 
the danger line of excessive growth. 

LOGAN-Mrs. M. B. Stern. The month bas been remark• 
, able for some heavy rains, doing much damage by high water 
washing away bridges and drowning stock; cornfields and 
meadows on low ground are all covered with mud, doing much 
damage. 

R1DGEWA.Y-Arthu1· Betts. Quite a rainy month; vegetation 
growing fine. though corn is a little backward. 

Sioux CENTER-J. De Ruyter. Small gr11in doing well; corn 
cultivated for the second time and much behind in growth 
with other yea.rs . 

TOLEDO-Charles Mason. The heavy rains of May and June 
have saturated the low lands to such a degree that much rich 
land will not produce any crops this year; hail has da.ma.ged 
and destroyed crops and fruit in many localities; otherwise 
crops look promising. 

BELA.TED BEPORTS, 

BEDFORD-May. Mean 'temperature, 62.8°; highest, 88°, on 
the 26th; lowest, 38°, on the 18th; greatest daily range, 40°, on 
the 18th; total precipitation, 5.73 inches; greatest a.mount in 
twenty.four hours, 2.50 inches1 on the 20th. Number of clear 
days, 4; partly cloudy, 21; cloudy, 6; rainy, 12. 

EBBA.TA. IN MAY REVIEW, 

MARSHALLTOWN-May. Total precipitation should have 
been 7. 36 inches. 

OsoEOLA-May. Total precipitation should have been 7.95 
inches. 

' 

• 



STATIONS, 

IOWA WEATHER AND CROP SERVICE. 

CLIMATOLOGICAL DATA FOR IOWA, JUNE, 1899. 
NORTHERN SECTION. 

,a TB.MPlDB ATORE, IN DEGREES FARENBWIT. PREOIPITATION, INCHES. 
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SKY • 

---------1----------- -- -Kossuth . . . . . . . .. . .. . . . 1,500 7 69.8 
69.0 

-----
0 91 
0 92 

19 
18 

58 
50 

- -1----1--
9 .. .... 5.56 +1.98 2.15 

2.91 
5.21 
2 35 
2 76 
1.64 
2.90 
1 77 
1 64 
2.42 

-- -- -- -- -- ----
10 
14 
ll 
15 
10 

12 16 
13 12 

2 
5 

SE 
s Algone.• . . . . . . . . . ... .... . 

Al ta.. . . . . . . . . . . . . . . . . . · . · 
Alta (near) .............. . 
Britt. . . .............. . 
Bancroft b ...... .... . ... . 
Oharles Oity.. .. . ..... .. 
Olear Lake ............. .. 
Oresco . . . . . ............. . 
Decorah ................. . 
Dows. . .. . . . . . ....... . . . 
Eagle Grove t . .. ...... . 
Elliader.. . . . . . ......... . 
Fonda ... .. . ........... . . . 
Forest Olty ............ . 
Gre.nd Meadow • ........ . 
Greene.. . . . . . . . ... . .. . . . . 
Hampton ............. . .. . 
Hawkeye ............... . 
Humboldt .............. .. 
Le.using ................. . 
Larrabee ................. . 
Le Mars . .. ............... . 
Me.son Oity f .. .. • • .. • • . 
New Hampton ........ . . . 
Northwood ............ .. 
Osage .................... . 
Plover .. .................. . 
Primghar ..... . ......... . 
Ridgeway .............. .. 
Ruthven ... . . ... .... ..... . 
Sheldon .................. . 
Sibley .................... . 
Sioux Oenter (G) .. .•..••. 
Spencer f. . . . . . . ........ . 
Spirit Lake ............. . 
Storm Lake ........... . 
Wa1hta ................ .. 
Waverly .. ............... . 
West Bend• a ........... . 
West Union ........ .. . . 

Average ........... . 

Amana. ......... .. ........ . 
Ames a .................. . 
Audubon ................. . 
Baxter . ................. . 
Belle Plaine ............ . 
Oe.rroll .................. . 
Oedar Rapids .......... .. 
Clinton .... , ............. . 
Ooon Rapids . . .. .. . ... .. 
Davenport ..... .... .... .. 
Dela.ware ........ ........ . 
Denison ................ . 
Des Moines ............. . 
De Soto ................... . 
Dubuque ................ . 
Eldora :i: ••••• .•. • •••••••••• 
Galva. ................. ... . 
Gilman ................ .. 
Gladbrook ........ . ...... . 
Grinnell (near) .......... . 
Grundy Oenter .......... . 

Buena. Vista .. . . . ....... 1,519 8 
Buena. Vista.. ... ... . . . . . . . . . . . . 

. . . . . 9i 

0 

+ 1 
0 

87 
90 
88 
89 
90 
90 

18 
12, 18 

19 
19 
19 

4, 19 
19 

47 
51 
47 
52 
43 
42 
49 

9 30 8.66 + 3.80 

8 
1 

16 
8, 9 

16 
16 
8 

.... . 11 32 ...... .. 
34 7 31 ....... . 
29 5.84 .. 
29 5 46 +.57 
82 6.07 ...... 
31 6.08 +.93 
87 5 .51 + 116 
28 7.77 ....... . 

1 29 0 

11 8 15 7 
6 17 9 4 

13 11 9 10 
12 .. 
13 19 3 

. . 
8 

• • • ♦ •• ~ •• 

SW 
SE 
SE 
SE 
NW 
SW 
SW 

Hancock............... 1,230 . . .. 68.9 
Kossuth. .. . .. . .. .. . . . .. . .. . . 69.0 
Floyd . .. . . . . . . . . .. . . . . 1,012 8 69 .4 
Cerro Gordo . .. .. . . .. . . 984 69 8 
Howard. . . . . . .. . . . .. 1,312 27 67.4 
Winneshiek........... . 900 6 68 .3 
Wright................. . ...... 69 1 
Wright.. .. . . . . . . .. . . . . . .. .. . .. 69.0 .. . . . . . .. . . . .. . . .. . .. . . . . . . .. . . . . .. .. .. . .. .. .. .. ....... . 
Ola.yton . .. .... .. .. .. . . .. .. 19 70 6 + 1 97 19 45 111 85 5.92 + 2 03 1.94 . .... 9 9 21 0 S 
Pocahontas............ . . . . 71.8 . . . 05 13, 18 54 8, 80 35 2.90 . . . . . . . .86 .. . . 6 6 24 0 .. ... ... .. 
Winnebago ............ 1,220 .. 68.4 88 18, 19 51 9, 16 32 7.15 ....... 2.60 . .. . 13 14 

1
6
8

. 11 S 
Clayton.......... . .. .. 8 67 .4 0 86 19 54: 2 . . 6 43 + 119 1.68 .. ... 12 7 5 SE, SW 
Butler . .... ........... 9i3 .... 70.7 .... 95 19 47 16 33 5 78 . ...... 3 00 ..... 8 11 16 3 BW. W 
Franklin ............. 1,240 .. 69 4 . .. . 92 19 50 10, 16 31 6.76 ....... 8.50 ..... 16 5 22 3 SW 
Fayette. .. .. . . .. . .. .. . .. .. . .. . .. .. . . . . . .. . .. .. . . .. . . . 7 .02 .. . .. . . . 2 40 . . . 8 ..... .... . 
Humboldt ............. 1,082 70 6 ...... 91 18 49 1 34 7.56 ........ 2.32 . ..... 16 19 7 4 J SE 
Allamakee . .. . . . .. . .. . . .. .. 69.5 . .. .. 93 19 45 16 32 6.01 .. .. .. . .85 . . . . 13 11 8 11 .. .... .. . 
Cherokee..... . ...... ... .. . 8 68.6 -1 91 19 46 9 35 5.72 -4i 1.90 .... 12 7 23 0 SW 
Plymouth ..... . ..... .. 1,221 69. 7 . . .. . 92 18, 19 46 9 31 6.26 . .. .. . . 1. T5 . . .. . 10 16 10 4 S 
Cerro Gordo .. .. . . . . . . 1,130 68.0 .. . . . . 90 19 49 a 32 11 05 .. .. . . . 5.20 . . . . . 9 . SW 
Chickasaw ......... .... 1,166 6g 3 .. .... 90 19, 20 -i6 16 38 4.10 ...... 1.24 . . . . . ll 16 12 2 NW 
Worth. . ........ . .... l,210 67.6 89 19 47 16 38 6.89 ..... 2.90 .... 10 20 4 6 S 
Mitchell................ 1,178 8 67 8 +2 89 19 47 16 31 s.01 +3. 79 2.54 . . . . 12 5 11 14 s 
Pocahontas...... .... .. .. . . . . . . . 70.2 . .. . . 9:l 12 48 9 37 4.43 .. . . . . . 2 15 .. . .. 6 19 8 3 S 
O'Brien ..................... 69 8 . .... . 95 18 '5 S 30 7.76 ....... 1 50 ..... 11 18 0 12 SW 
Winneshiek........ . . .. ...... 69 1 ..... 92 19 48 16 30 6.66 . . . .. .. . 1.58 ...... 14 9 18 3 S 
Pa.lo \.lto.............. . . .... 66.0 ..... . 90 20 41 2, 16 40 8 50 . ..... . 2.901 ...... 5 11 10 9 SW 
O'Brien ................ 1,406 ... . 66.2 ... .. 9l 18 45 1, 9 33 6.47 ....... 1 96 .. . 15 14 6 10 W 
Osceola ................ . 1,509 .... 66 .9 ...... 91 18 4:5 9 85 ?.a9 ... ... 2 .05 . ... 15 8 19 3 SW 

~\~~x .... :::·:::.:::::. :::: :::: it* :::::: ;~ i: !~ t : t~~ .::::::. ti~ :::: 1i 1
~. -~ .. ~. NES SE 

Dickinson..... ... ...... . ..... 68.4 ...... \16 18 48 9 28 10.39 . ...... 3 .93 .. .... 11 8 9 13 SW 
Buena. Vista. ........ . .. ........ 68.6 . .. . 89 18 51 9 2/i 7.98 . ...... 2 69 ..... 10 9 18 8 S 
Oherokee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 84 . . . . . . . . 2. 'il . . . . . 12 15 14 1 S, SE 
Bremer . :. .. . .. . . . . . . .. 942 . . . . 70.2 . . .. . 89 19 50 16 23 6 51 . . . . . . . . 2. 93 . .. . 10 9 6 16 S, NW 
Pa.lo Alto. . . . ........... . 6 65.9 -2 89 12 66 7 . . . . . . 4.92 -.94 1 .29 . .. . 13 9 12 9 S 
Fayette ................. 1,105 .... . ... .. .... . ............................. 6.14 ........ 1.86 .... . 10 15 O 15 SW 

-----------1----1--1--- I --
.. . .. . . . . . . . .. .. . . . . . . .. .. . . .. . . . . 68.9 + 1 91.1 . . . . . . . 48.2 .. . . . . . 32.6 6. 70 + 3.57 . . . . . .. . .. 11 12 12 6 S, SW 

,CENTRAL SECTION. 

low a.. . . . . . . . . . . . . . . . . . . . . . . . . 23 
Story.................... 936 19 
Audubon.. .............. . . . . . 6 
Jasper... ........ ...... . ..... .. 
Ben ton .. . . . . . . .. . .. . . . . 810 9 
, 'arro.l . . . . . . . . . . . . . . . . . . . . . . 9 
Llnn.... .. ... . .. .. . .. .. 744 17 
Ollnton.......... . . .. . .. . 609 8 
Oa.rroll.... . . . . . . . . . . . . . . . . . . . . 
Scott............. . ...... 615 27 
Dela.ware .............. 1,081 8 
Ora.wtord ............... 1,19.2 6 
Polk . .. .. . . . . . . . . . . . . . .. 867 21 
Dallas . . . . . . . . . . . . . . . 886 . . . 
Dubuque .... ........... 665 26 
Ha.i-dtn ............... . . 1,153 
Ida. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Ma.rsha.11 ............... 1,035 ... . 
Ta.ma.. . . . . . . . . . . . . . . . . . .. 
Poweshiek.. . . . . . .. . . . . . . ....... . 
Grundy. . . . . . . .. . . . .. . . 966 8 

71.6 
70.7 
69.2 
71.0 
71.0 
69.7 
1a.2 
71.5 
70.4 
72.4 
71.0 
70.3 
72.0 
78.6 
70 6 
70 1 
69 2 

+ 2 92 
+ 1 94 
- 1 89 

93 
92 
94 
95 
92 
91 
91 
89 
94 
90 
97 

+ 1 
0 

+ 2 
0 

..... 
+1 
+ 2 

+f ...... 
+ 1 91 

. . . • . . 94 
0 92 

19 
18, 19 

19 
19 
19 
18 
19 

4,6, 13,19 
19 
19 
16 
19 
19 
19 
19 
19 
18 

. . . . . . . . . . . . . . . . .. .... . 

. . . . . . . . . . . . . . ...... . 
. . . . .. 89 

-1 91 

47 
49 
46 
48 
48 
49 
50 
45 
53 
52 
48 
48 
M 
49 
49 
47 
48 

• • ♦ ••• 

16 32 3.56 
16 32 6.45 
10 30 6 27 
16 33 8.56 
17 30 6.02 

1, 15 32 7.25 
16 31 3 46 
16 32 3.01 
15 26 4.86 
16 28 4 .02 
16 2d 5.03 
16 40 6 29 
10 26 8 53 
10 37 2 .T9 
16 26 4.03 
9 34 7.00 
1 33 7.45 

. • . • . • • • . . • . . • 5 49 

. . . . . . . . • • . • • 2. 50 
16 30 5.44 
16 33 5.27 

-.91 
-t 2. 01 
+3 .01 
. .. 
+2 46 
+3.07 

- .36 
-1. 77 

- 15 
+.75 

+a. a4 
-1.66 

-.89 
....... 
+3.77 . ...... . 

1.64 
3.71 
2.55 
1.23 
2.00 
2.54 

.74 

.Si 
1 85 
t. a6 
1 21 
8.10 
1.42 

...... 

. . . 

12 11 18 1 
7 11 14 5 
8 8 21 6 

11 6 19 5 
11 3 25 2 
11 16 6 8 
7 10 10 10 

10 9 16 5 
11 14 15 1 
9 10 14 6 

11 2 27 1 
12 17 12 1 
10 6 18 6 
8 17 12 1 
9 12 15 3 

11 0 30 0 
8 15 13 2 

11 18 9 3 
5 
ll 
12 

13 14 3 
ll! 11 7 

s 
..sw··· 

SW 
SE · 

• • • • ♦ •••• 

s 
s 

s~ 
SW 
s 

SW 
SE, SW 

SE 
SW 
SE 
s 

. ........ . 

Guthrie Center :i: .•••.•• Guthrie ................ 1,269 .. .. 

70.1 
69 2 
69 .6 
71.2 
68.8 
72.0 
69.8 

...... 92 
94 
89 
92 
98 

19 
19 
18 
19 
19 

50 
47 
51 
47 
47 
48 
48 

2 33 3.85 
10 35 7 53 

+ 1.25 

-.45 
+.82 

+ t.23 

.93 

.95 
1.75 
2.20 
1.75 
1.00 
1.10 
1 20 
1.19 
2.71 
1.80 
1 62 
1.12 
1 05 
6.33 
1.66 

8 
15 
12 
11 
14 
10 
12 
10 
16 
10 

2 28 0 
7 13 10 

SW 
SW 
SE 
s 

S• 
s 

SW 

Har la.n ............. . . . 
Independence ........... . 
Iowa. Oity ...... ........ . 
Iowa. Falls .............. .. 
Le Olalre ................ . 
Logan .................... . 
Maquoketa. ............. .. 
M1:1orsha.ll town ........... . 
Monticello.. . . . . . . . . . . .. . 
Mt. Vernon• ............. . 
Mt Vernon (Hubba.rd) .. 
Newton .... ............ . 
Odebolt .................. . 
Ogden ........ ............ . 
Oitn ......... ............ . 
Onawa ......... . .... . . . .. . 
Rockwell Oity .. .. . ..... . 
Sac Otty n ............. .. 
Scra.nton ......... ....... . 
Sioux Oity .............. . . 
Tara. ..................... . 
Toledo .................. . 
Vinton a• .............. .. 
Waterloo ............... . 
West Branch ........... .. 
Whitten• .... .... .... .... . 
Wilton Juncton , ...... .. 

A vera.ge ........... . 

Shelby ................... .. 
Buchanan .. .. .. . . . .. . . . 921 3T 
Johnson . . .. . . . . .. . . .. . . 64i -0 
Hardin . . . . . . . . . . . . . . . . . . . . . 6 
Scott . . . . . . . . . . . . . . . . . . . . . . . . ... 
Harrison . . . .. . .. . . .. . . . 928 34 
Jackson... . . . . . . . . . . . . . . . . . . . 6 
Marshall . . . .. . . . . . . . .. 898 7 
Jones.................... 800 45 
Linn... . . . . . . . . . . . . . . . . . . 858 . .. . 
Linn... . . . . . . . . . . . . . . . . . . .. ..... . 
Jasper...... ......... . .. 958 12 
Sac .... .............. ......... , ... . 
Boone .......... . ........ 1,109 ... . 
Jones ......................... .. 
Monona... . . . . . . . . . . . . . . . . . . . . . .. . 
Oa.lhoun ................. 1.219 .. . 
Sac . . . . . . . . . . . . . . . . . . . 900 ... . 
Greene . . . . . . . . . . . . . . . . . . . . . . . . . 
Woodbury ............. 1,122 10 
Webster . . . .. . . . .. . .... 1,159 ... 
Ta.ma . . . . . . . . . . . . . . . . . . . . . . . . 5 
Benton. . . . . . . . . . . . . . . . . . 800 9 
Bla.ck Ba.wk......... .. 862 20 
Ceda.r . . . . . . . . . . . . . . . . . . . 708 . .. . 
Bardin ........ ..... . .. . ..... . .. . 
Musca.tine .... .. . .. . .. . . ..... .. 

. . . . . . . . . . . . .......... . . .... 

. . . . . . .. 
6, 19 

19 
. . . .. . 

71.0 -1 95 19 
70.4 -1 92 19 
70 .0 + 1 91 5,13l9 
69.6 + 1 92 19 
72.3 . . .. . 91 13 
72.8 . . . . .. 97 19 
71.6 + 1 92 18, 10 
71.2 . .. .. 98 19 
70.0 .. . . .. 90 12,18,19 
70.5 .. . .. 89 4, 19 
71 4 . . .. 93 19 
70 2 . .. .. 92 1& 
70.6 . ..... 92 18 
71 .4 ... . 94 18 
70.4 0 91 19 
76.4 . . .. . . 95 19 
71.6 + 2 92 19 
70.4 0 90 19 
70 .4 -3 91 19 
89.4: ..... 92 19 
69.3 ...... 94 18 
72.6 . .. . . . 92 6, 19 ---
70.9 +.5 92.8 ······· 

45 
42 
47 
45 
50 
49 
50 
49 
51 
i7 
50 
51 
51 
53 
50 
60 
47 
65 
47 
42 
57 
45 

46 6 

16 28 4.a.5 
16 34 4.50 

s, 16 as 4.85 
. . . . . . .. . . .. . . 4.1 l 

10 88 11.99 
17 37 5.82 
1 38 4 .05 

16 35 4.24 
16 ..... 4.18 
16 33 4.2/i 
16 31 2.00 

1, 9 ~3 5.4:0 
15 ~9 7.21 
16 81 4 87 
1 84 6.36 

15 30 5.42 
15 26 .. ... 

11, 16 81 4.68 
9 31 4.76 

16 25 7 .25 
16 33 4.58 
16 . . . . . . 4.51 
16 29 6.94 
1 41 5 .29 

16 ..... 5.14 
16 33 4.19 

+6.48 
-.52 

+.14 
- .2.2 

- 2.06 

·tl.01 
. . . . . 
+ 2.10 
+.97 

-l-3 .34 

....... 

.76 
1.27 
1.33 
1.25 

.45 
1.62 
2.84 
1.60 
1 88 
1.50 
7.74 
2.33 
1.12 
3 .50 
1 20 
1.14 
3.67 
1.32 
1.18 
1.27 

... ' .. 

..... 

... 
. . . . . 
..... 

8 
9 
9 

lts 13 1 
16 11 8 
13 9 8 

15 5 10 
2i:l 5 2 
6 22 2 

12 16 2 
. . . . . . . . . .. 
1a 13 
11 19 

4 
0 

. ... ·s .... 
SW 
s 

SW 

s 
SE 

13 
13 

19 7 4 ......... . 
23 1 6 SE 

7 . . . . .•. 
14 20 
11 22 

8 
6 

2 
2 

s 
SE 

. . .. . . . . . . . . . . . . . . . . . .... 
8 13 17 0 

14 11 10 9 
8 1 29 0 

18 18 0 14 
12 26 3 1 
14 11 16 3 
8 18 10 2 
8 . . . • . . . . . .. 
6 . . . . . . . ... 

8 
s 

SW 
SE SW 

SW 
SlD,W, NW 

SW 
SW 
s 

- ---1--1-- --1---1 - -- - ---
32.1 5.10 +1.01 .. . . . . . . . . . . 10 13 13 4 S, SW 

• 

• 
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SOUTHERN SE ,TION. 

TEMPlllt.&TDRE, Hf DEOR■ ES rADRENUlT PREOIPlTATION, JNOHES. 
SK Y . 

' 
Oa. ~ ::::1 to, "" ·!' f. . . .. - '" .. _ .... .. - ... - g ;,s -p,,;:J ..... 8TAT10N8. COUNTIES. 
""

25 
i:I ll'CI - "' "'>1 0 'tl'C • 8 - 0 !I,! f - ""Cl - 1:11,. 

J,,.. - u 0, CJ s:i 
;:J 0 ;; . s:i- .. .. ... :,., .. _ .... 
""i::i "'"' ,_,pa "." <D'Q <D :::o ._ -" =: _, .r:, IA .0 <fl .0 ::, .0 <II o! 0 

•~?J :io aSi::I .8~ 8~ a.: a~ l>o 
- .. .Q ()C ::iti ::l'Q :, u :::1-0 f;3 

Cl C> 8 ZZ.z;z c.. -------1-:::--:---------J·- - --- - - --1--1-- 1- - - - - -
Arton . .. . . . ......•.. . .. . .. Union... .... . .......... . .... 73.2 .... .. r 18 51 17 37 ( .73 ... .... 1 92,... .. 8 I ::ll 3 SW 
Albia ..................... Monroe .............. ,... 04.5 . 72 0 . 2 21 48 16 8! 2.54 ... .. 1.12 .. 8 19 IL o SE 
Atlll.ntlc . . ....... .. .... . .. ORSs ....................... 8 11.0 + 1 96 19 ta J0,30 37 6.70 -.15 2.11 .... a a 17 10 a 
Be.t.avlo. ....... . ........... J e !Je r son .............. 640 ... ...... ..•. .... . ... . . • 2 156 ...... 1. 70 .... 8 .... .. ... • ... . 
Belknap ........ . ........ o .. vls...... . .. .. ..... .. 857 .... 72.6 ..... 89 6, 7, 19 M 16. 80 ~ a.45 ... .... 2 50 . . .. 7 11 12 1 a .. . 
B lo..:kt on a ......... .... . . Taylor ..... .... ........ ... . .... 72.4 . .. . . 9iJ 10, 2J 47 90 86 l.4i ....... .50 . •. . . 6 ........... BE, NW BOD.p.'' •

............. :. Van Buren..... . .. . . ... . 8 7:? .2 -1 90 18 51 10, 16 ilO 16.J -2 6a 1.10 ..... 5 ................ . 
Burlington a ... .......... Des Moines ........ . .. 526 .... 74 .8 .... 92 HI 63 1J ao 1 71 ....... . f5 ... 8 .... .... .. s· ·· 
Bu~sey .•.... .. ............ Marlon.. .. ........... • .... • ... . . .. .. . . .. - .. • . . . . .. . . . .. . . . . .. 2.25 .. . . . .. .53 •. . 7 
Carson ................. Putta.wa.tta.mle ........ ·· · ···· ...... . ............. 7.90 . .•..... 271 ••.. 9 ··1 1a ·· io ···sw·--
Uentervllle ....... . ....... A.ppa.noose ............ 1,013 6 72 9 + 1 00 18, 19 54 10, 10, 17 29 2 48 -l.41 1.00 ...... 8 12 18 o sw 
Ohu.rlton .................. Lucas . . .............. 1,080 .... 71.I . .. .. 89 18, 21 52 JO 27 2.52 ... .... .83 . ..•. a 10 If 6 s 
8t~;l~t3!~~::::::::::::::· ~a~~~.

1
.
1
~::::::::::.::::· 1.8~ ···o 1a .4 .. 1··1 iOO ...... is ·· ··•8 ···· ae ····,o i.~! ···.:a:61 1·U .::::: 1~ 13 1a ··· i 

Oornlng:t: .............. , Adams ................. l ,la? 7 71.i I QI 18 48 30 32 3 29 -1 o; 1.15 ..... 7 12 12 6 
College Springs.... .... . Page... ..... ...... ..... ..... 8 78.f 2 98 19 62 16 !1.5 1.31 -3. 07 .83 .... .. 8 18 10 2 
Council Bluffs ........... Potta.watta.mle . . . . . . 9€9 • . 73.f . . . . . . 98 18 53 15 29 3. 76 ... . ... . .93 .. .. 10 20 6 4 

... ·s .... 
SW 
SW 

Oumberl&nd............. O"S8 .... . ......... ···- .... ... .. . ... . .. . .. . .... ... . .. . . ·······- .... •· f .61 ....... I .H t ...• 7 17 10 3 
Danville .. ................ Des Mo ines ........... 715[... .... ...... .. ..... ..... ........ ..... I 40 ...... 1.00 .. .... 7 17 10 1 
Dlagooa.l ................ Rlnglliold.. . .... . ...... .. . .. ... 71.3 ... . 93 19 '67 29 32 3.30 .. .... .00 .... 9 5 25 0 ··8·g--·· 
Eldon .................... Wa.riello ....................... 74.0 ..... 114 18 60 16 8" 285 •...... 153 ...... 11 20 4 6 S 

,~:8!13:;·.::::::·::::::::: re1
~:l'Son·:·:.:::::.:::: : ·7tij ·ia "7i:6 ··+2 "88 ...... j8 ····5; ... iti,.i7 ···2& t:: ···.:f'5 i:~ :·:: :: : .ji ·jg ···o BE .. . 

s 
s 

ll't. Madison• ....•....... Lee ..................... 516 51 74 .f + 1 89 11 68 16 .... B 59 - .69 1.25 ...... 9 f 18 8 SW 
Glenwood ................. Mills .................. 9711 2ll 72.0 +2 9f 18 52 10, Hi 28 5.117 + t. 50 1.55 •..••. 10 3 U 3 SW 
Greenfield ................ Ada.Ir.. . .. .. .. .. .. .. •. . . . .. . 8 71. 2 O 94 1!:i 51 15 as f 08 -1. 18 I 611 . . . . . 9 16 I! 3 a 
Griswold .... ........... Oa.ss ................ . , •···· .... .. . .... •·· ........................ :-. 5.t'i (. ... .... 2.10 . .. .. ti 14 l 15 S 
Bamburg ..... ·.••····· .... Fremont .... . .. . ....... 912 ... .. . .. .. ....... . .. . ....... . .... 1 69 .... .... . f5 .• ..• • ~ 6 10 14 SE 
Hedrick ................... Keoku k ................. ..... ... 71. 9 ... .. 91 6 ftl 15 00 2.!1.5 .... .... 8" ...•. 9 20 8 2 s 
B opevllle ............... Ola.rke . . .. .. .. .. .. .. . .. . ..... 8 70.8 ! 1 90 18, Jg 54 9, JO 28 3. 77 -. fa t 26 .. .. .. 13 f 22 4 8 
lndla.nola. .. . ............. \Va.rren. .............. ... . 7 71 8 1 92 18 63 IO 85 3.711 - .fll 1.90 . ... . 8 u 11 5 SW 
Keokuk. . .. .. .. .. .. .. .. . Lee.. . .. . . . . .. .. .. . 618 28 74 .0 2 00 6 55 18 26 2 78 -1. 70 1.22 .. . . .. 7 15 11 (. a 
Keosauqua. ............... Van Buren ............. .... . 7 7;J.8 I 92 18, 19 t'i2 JO, 30 33 2.89 -1.55 1.47 . .. .. 8 ....... ....... .. 
Knox.-Ule :t: ............... Marlon ............ . ...... 6 72.2 O 91 18.,111 5316,17,ao 80 2.50 -95 .9f .... . . 7 9 19 2 SEJ 
L acona... . .... .. . . . . . . . . . . Wll.rren .. ... .. . . . . . ... .. . . ... . .. .. . . . . . . . . . .. . . . .. . . . . . .. . ... . . . . . 3.21 . . . . . 1.02 .. . . . 8 . . . .. . . .. . . .. . . ... 
Lamoni ................... Decatur .. .............. ......... 72 S . ... . 9i 19 50 10 32 2.93 ........ .. 78 ... . . 10 24 f 2 SW 

Lenox ...... ·· ······· .... 'f,•;,':o~;::::::::::::::: ·::·: ::: .. '.~:~ ·: :: :: .. ~~ ... ~~·.~-' ·--~ l~'.~~·.~ ... ~ f:I,7 ·:: ::::· .60 .... 9 19 7 f 8 L ock rldgo ... .. ....... .. .ao . .. .. 6 12 17 l N\V 
Me lrose .................. Monroe ......... . ...... 850 .... .. . ... .... .. . ..... ... . .. . .. l.t'il .... .... 1.03 . •... g 8 21 l 8\V 
Mooar ................... L ee. . .. . . . . . . .. . . . . . . . . . .. 70.(. 88 6, 2~ 46 9, 10 35 2 96 .. . . . . . 1.00 . .. .. 6 O 5 16 S\V 
Mt. Ayr .................. Ringgold ............. . . 1,236 6 71 6 + 1 93 18, 19 59 17 28 a.ta -1 47 1.18 .• . 12 6 :u a E 
Mt . Pleasant ......... . ... Henry ....... . ... . ..... 725 .... 74.J .. .... 95 18 f8 JO, 30 31 2.02 ....... 1.09 .... 6 21 8 J SW 
Murray ............. . . . . Ola.rke . .. . ... .. .. . . .. . 1,183 . .. .. . . . . .. .. .. . . .. . . . .. .. . . . . . . .. .. . .. . .. . .. 2.86 . .. . . . 1.50 . . . . . IO 8 22 O ...... ... . 

g::ti:.:~(~~b:):::::::::::. b~~~1a.s·s·:·::::::::::::· 1,118 :::. ·ri1 ::::: --oo ······is ·•·66 ··--··0 ··oo f;f :::::·: 2:: ··:::· 18 ·•g 1s ··e --·sE··· 
Osceol11, ................... Olarlr:e ............... . . 1, l2J .... 71.S .... 91 18 52 30 80 2 91 ........ 1 52 ..... g , oo 6 s, SW 
Ovid ..................... Wayne . ... .. .. . ... .. .. . . . 6 11 2 O 89 18, 19 52 10 28 ::i.67 -.16 .9r ... ., 12 10 10 10 8, BE 
0 SKaloosa ................ Mu.bask&.. . .. .. . . . . . . . . 850 16 72.2 + 2 Ill 22 51 10, 16 82 1.65 -2.i5 .511 .. . 7 16 8 6 S\V 
Ottumwa ................ \Vapello . ...... . ... ... 630 5 '13 .0 O 91 18, Ill !j2 10, 16 ao 8.01 - .811 t. otl ..... 10 6 111 9 s 
Pa.c tftc Junction ........ MIiis ................... 0601 ... 70 8 .. 93 18 49 10 29 6 811 . . .... l.96 .... ll 6 21 11 El. S 
Pella ........ . ...... Marlon.................. . ... 69.0 ..... 88 17 51 18, 30 29 2.67 ........ .75 ..... 11 11 I ll O SE 
Red Oak ................ Montgomery ..... . ... 1,033 .... 74.0 .. . 95 18 51 9 36 5 as....... . 2.00 .. .. 8 10 a 11 8 
SIHourney ... . .......... Keukuk..... .... ... ... .... ... 73 8 ..... 97 18, 19 45 l r:1 43 J.99 .... ... l 17 . . .. ? 11 13 O SW 
Stuu.rt ................. Guthrie ......................... 13 2 ..... 100 18 50 29 37 3.85 ....... 1.00 . ... . 8 19 8 8 B 
Thurman ................ tiremont .. ...... .... .. . . ... 73.0 .. . 96 19 50 JO 33 5 08 .80 ..... 10 ? Il 12 SW 
VIIUaca. .... ...... . ... .... Montgomery ........... 1,058 6 72 6 + r e, 18 4.9 30 36 f . IS -. 76 1.30 .. .. .. 7 15 15 o S 
W&pf'IJIO .... .... .... ..... Lou lst1. ........ ·• ... 518 . ... 'l'Z.8 ..... 93 1'il 52 16, 17 29 1.51 ······. .,a .. .. 9 18 16 1 SW 
Wa.shtogton . .. .. .... ... Wa,,J.itogtoo .. .. .. ...... 738 8 70.6 +,a 90 18, 19 f? 16 33 2 oo - l.12 .68 .... .. 7 ... ... .... a 
\Vlnterset ............... Madison........ ...... ... ..... 8 71.8 + 91 JO 50 30 33 s 69 -2. 48 1.4.J . .... 7 ........ . 
Wo:Jdburn.. . .. .. .. . . . . . 018.rke.. .. . . . . . . .. .. .. . . . ... . . . . . . . . . . .. . . . . .. .. . . . . .. . . . . . . . .. .. f ag ... ... . 1 62 .. . . . . 10 10 19 1 ......... . -- - ---- --1-- 1--1--- - - - --,---Average ................. . ........................ . ... ?2., + 1Z92 6 ...... 50.8 ........ ss . i 8.11:l - 127 ........... 9 12 13 5 B 
--~A~v~. ~ro~•c.c•h~•~•~•~•~"~·~· -'---~- c· -~· c· -~· c· -~-c· -~-c·~· -~·c· ·L·c· ~-'-,-'-~'°"'-''-'---2➔~-~•~"'~-~•~·c· -~-c· -~-~--..,•~•-~•~-~----'·c ·-~-c__;3',c_,. 3e._6e..,04,,_~+~I~.~ 10'.L~--~-~-~-c· -~· c· -'---'~•c._~12e._~l3,c_~

5
,c__~S

• M ea.ns determined from 7 .A. , .II , a P . .11 . and 9 P. II. observations, and maximum a.nd mlnlmum are taken from eye re11dLn~s. tMeans d&termtned 
from 7 A . .11. a.nd 7 P, .11 . observations. ;Received too late to be computed with mea.ns. a One d11y missing, b two days, etc . 

• 

• 

• 



DAILY MAXIMU11 AND MINIMUM TEMPERATURE FOR JUNE, 1899. 13 

DATE, 
Ill 

ST-'-Tl01'B, 
1 2 3 4 5 6 1 8 9 10 11 12 ta 14 15 16 

1:1 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 cil 

G) 

a:: 
-- - - - - - -- --· -- ---- -- --- - - -- -- -- -- -- -- - - -- - - - - - - - --

Afton ...... · 
Max ..... 84 89 85 89 86 88 80 76 81 81 86 91 88 s, 79 79 84 97 96 84 93 83 83 80 84 89 89 86 80 87 85.7 
Min .. 56 67 64 67 62 68 60 62 53 53 56 60 62 61 54 55 51 60 6' 66 6.'i 63 64 60 62 65 66 61 60 52 60.6 

Albia ...... 
M.e.x •.• 81 88 86 90 86 90 76 74 76 82 85 88 87 85 77 75 83 90 90 84 92 88 85 86 85 85 87 81 78 80 84.0 
Min .... 58 59 63 63 64 69 65 56 55 51 54 63 60 62 61 ~ 51 63 65 68 62 65 60 62 57 63 65 62 55 50 60 0 

Alta(H'd'n) Max ..... St 84 80 84 82 82 73 76 76 78 81 90 70 72 73 74 83 92 91 79 86 76 80 73 77 79 79 80 76 80 79.5 
Min ..... 51 62 63 62 62 66 51 53 60 52 60 64 60 59 51 53 55 62 64 59 64 64 54 60 56 62 64 66 56 54 58.6 

Amana .. ... 
Max ..... 79 85 87 90 86 90 72 75 75 80 82 88 86 84 74 75 81 89 92 86 87 88 81 80 83 83 86 80 76 83 82 8 
Min .... 57 57 65 67 66 72 67 53 57 51 53 67 63 66 55 47 51 68 68 56 60 67 62 58 58 62 68 67 58 51 60 4 

Ames ...... · 
Max ..... 81 81 84 89 85 87 77 78 76 St 83 89 84 80 73 75 83 94 94 74 89 76 81 76 81 78 86 80 7tJ 82 81.8 
Min ..... 53 60 62 71 65 70 58 52 65 50 56 65 62 65 65 49 52 63 65 54 62 60 59 57 60 65 64 59 50 59 .6 .. 

Audubon ... · 
Max ..... 80 83 79 83 80 82 72 71 74 76 78 87 81 76 76 74 79 87 89 76 85 76 79 79 80 85 8a 80 75 79 79 5 
Min ..... 58 65 63 68 64 60 51 49 50 46 54 64 61 59 51 62 53 61 65 64 65 62 59 60 6J 65 67 60 50 49 58.9 

Atlantic ... Ma.x .... 85 85 81 85 82 83 77 74 76 79 83 92 82 78 80 74 82 94 96 79 89 79 84 84 Sa 86 85 84 77 83 82.7 
Min .... 50 flti 62 68 64 69 56 58 53 46 59 68 61 60 ~ 58 63 62 60 65 65 62 60 59 56 67 67 59 54 46 59.2 

Bancroft ... M a.x ..... 76 69 81 84 80 83 73 73 73 78 80 87 82 '13 68 77 8! 87 86 76 83 76 78 78 80 78 81 72 .. .. 78. i 
Min .... . 51 54 61 67 64 65 54 59 55 60 61 60 61 61 53 53 55 60 67 60 68 66 54 60 57 61 66 57 59.6 .. 

Baxter ..... · Ma.x: .... 83 84 83 89 82 88 77 74 78 80 82 88 8~ 80 76 74 80 90 93 90 89 84 81 74 84 75 85 80 73 81 82.0 
Mln .... 57 60 65 66 6!i 72 61 56 55 53 57 68 61 64 62 48 63 62 68 67 58 56 62 61 68 62 67 62 57 52 60.1 

elknap .... Max ..... 79 86 84 87 84 89 89 75 72 79 80 86 87 62 74 79 'j'9 88 89 84 88 86 79 80 s, 84 87 81 76 82 112.6 
Mln . . ... 59 62 68 72 66 70 62 64 56 55 57 63 65 65 58 54 55 60 68 69 64 68 68 64 60 65 67 67 59 54 62.6 

Belle Pl'ne { Max···· 78 84 88 90 86 89 62 70 75 83 82 89 86 80 77 75 80 88 92 76 87 89 83 85 Sl 77 88 80 76 sa 82.3 
Mln .. ... 55 58 60 60 64 70 65 63 53 51 55 6l 52 65 54 52 48 68 67 65 53 65 60 58 59 60 66 64 56 S4 59.6 

Bl kt 1 Max ..... 80 84 83 85 83 85 75 73 76 85 83 88 82 80 77 80 90 88 93 85 93 88 85 82 82 88 86 .. 80 83 sa.5 
oc on. . Min ..... 60 65 62 63 65 'lO 63 61 56 50 67 67 63 62 5!1 54 56 52 67 59 64 70 65 65 61 68 64 .. 69 47 61.3 

B t Max ..... 81 84 86 87 83 89 77 69 73 79 81 85 86 81 75 71 78 90 89 84 89 88 82 79 82 tJ5 87 8!1 77 82 82.1 
onape.r e. Mln .... 60 60 69 74 67 69 66 57 56 51 55 67 66 67 57 51 52 68 70 69 64 68 63 6! 61 63 66 67 58 52 62.4 

B it ~ Max .... . 78 72 82 85 84 85 73 74 75 78 81 89 79 74 70 77 81 94 87 79 84 80 84 81 83 79 82 78 80 83 80.4 
r t · · · · · · · Mln ..... 48 58 61 67 62 67 55 47 49 51 56 59 61 60 51 50 53 60 66 58 . 63 60 58 58 54 62 66 58 67 52 57.4 

Burlington · Max .. . . 83 88 89 89 85 91 80 73 75 81 82 87 87 85 78 75 79 90 92 86 90 .. 83 84 85 88 88 84 80 85 84 2 
Min .... 63 60 70 75 69 69 68 65 61 61 53 68 70 68 68 69 'iO 62 70 69 69 64 64 63 63 63 68 60 55 65.4 .. 

Carroll ..... · Ma.x ..... 81 85 82 85 83 81 77 80 76 79 82 91 82 71 72 75 82 94 91 77 88 79 85 79 80 85 83 80 78 82 81.5 
Mln ..... 49 60 60 68 64 68 54 50 51 50 57 6f.J 59 60 49 52 62 64 63 60 62 59 55 60 55 62 65 55 56 52 57.9 

Cedar Rap . 
Max .... . 85 85 88 91 86 92 80 82 78 83 Sd 91 89 82 77 78 83 92 95 83 91 80 85 83 86 85 87 83 82 86 83.0 
Mln ..... 59 59 65 64 66 69 63 55 60 5.J 58 68 65 62 57 50 55 6!1 70 61 62 66 63 62 62 112 68 67 55 55 61.5 

Centerville· Max ..... 80 87 Si 86 83 87 82 74 73 78 82 87 86 84 77 74 79 90 90 86 89 86 80 80 83 86 87 86 78 83 82.9 
Min .... 60 63 68 67 69 70 67 57 58 54 58 68 65 64 63 5i 64 63 67 68 64 64 63 64 6!1 65 68 65 , 68 54 62.9 

Chariton ... · Max ... . 78 85 83 86 83 86 7d 70 73 'i6 80 86 84 81 81 72 79 89 88 84 89 83 81 78 82 83 85 82 75 80 81 3 
Min ..... 59 61 66 59 64 70 6! 57 54 52 68 67 61 64 56 58 54 62 66 tl6 64 6'\ 62 61 59 64 67 62 56 54 60 9 

Ub.arles Cy• Max ..... 76 72 82 87 82 83 74 75 75 79 80 87 . 84 78 71 74 81 86 90 81 Bl 81 78 75 80 78 82 78 '16 81 79 .7 
Mln ..... 54 55 63 72 64 69 59 51 53 50 55 65 63 62 53 47 53 62 65 58 61 64 57 57 55 63 66 66 65 52 59 0 

01 1 d {Max ..... 87 87 83 88 86 87 80 77 79 82 85 92 86 79 82 79 87 100 99 87 96 80 82 85 89 87 92 90 Si 88 ll6 2 
ar n a... Min ..... 57 65 61 65 63 68 57 58 56 50 57 67 61 63 51 56 51 62 66 67 67 66 64 59 50 68 67 60 56 48 60 .6 

Clear Lake 
Max ..... 86 62 80 84 81 82 86 78 72 7tS 81 86 84 72 80 72 80 86 88 86 86 so 82 76 84 78 82 77 72 '76 79.£1 
Min ..... 54 68 62 62 64 64 62 52 52 60 67 62 62 64 62 55 66 54 56 60 62 66 58 62 64 63 6a 61 58 60 69.8 

Ollnt.on .... · 
Ma.x ..... 80 85 90 92 86 92 80 75 76 79 85 90 92 87 75 74 80 87 92 83 90 90 81 79 85 88 82 81 76 84 83 8 
Mln .... 58 r,3 62 68 66 70 64 51 53 50 53 65 69 65 58 45 48 6i 65 62 59 64 60 60 58 57 68 62 54 48 59.2 

College 8ps · Max ..... 85 85 83 87 86 88 79 80 79 82 85 92 87 87 8(1 82 85 97 9~ 89 74 86 84 84 90 89 91 88 81 86 83.6 
Mln ..... 59 65 61 68 62 70 57 67 65 54 58 67 64 64 52 58 53 62 64 63 61 67 64 62 60 68 66 60 59 53 61.3 

Coon Rap .. Max ... 79 82 78 83 80 82 73 75 73 77 82 8!! 81 77 73 71 80 90 91 78 86 74 78 75 80 82 sa 80 75 80 79.5 
Min ..... 62 62 64 70 66 69 57 54 54 54 60 68 61 64 63 57 57 64 65 63 64 63 60 61 58 as 68 61 58 64 61.2 

0 1 ~Max ..... 81 83 80 85 85 85 74 73 73 75 80 88 83 81 75 73 79 92 90 86 89 78 88 '17 82 83 85 83 79 80 81.5 
orn ng.... Mln ..... 57 55 63 69 65 65 59 58 54 62 58 67 62 64 53 67 64 63 66 67 65 65 64 59 57 67 69 50 59 48 61.0 

Oo. Blutts ·j Max ..... 87 84 80 80 84 79 74 72 78 78 84 92 82 73 80 78 89 98 96 84 90 77 79 85 85 85 85 84 83 84 83.0 
Min ..... 63 68 63 65 67 62 58 58 57 59 67 73 64 66 58 58 62 69, 74 69 69 64 68 62 65 63 67 70 66 57 63.7 

• M.a.x ..... 77 65 82 85 80 84 72 76 72 78 77 81 7!i 77 66 74 79 85 89 76 79 77 75 78 83 78 80 78 76 79 77 .8 
Oresco...... Min ..... 51 56 61 1}4 62 68 56 49 53 48 55 62 62 08 48 43 55 58 66 58 58 61 55 52 54 62 65 64 51 51 56.9 

Da.venp'rt. {Max.· · . so 84 b8 88 84 90 77 72 75 77 80 86 87 82 74 72 78 88 91 81 88 87 80 76 82 85 84 80 76 83 81.8 
Min . ... 65 56 68 67 71 72 62 58 59 57 59 70 71 65 59 52 57 65 71 62 62 66 64 65 63 62 70 63 56 55 63.1 

D h J Max .... 78 68 St 90 82 87 73 87 73 79 78 85 78 79 65 72 80 85 90 74 81 77 78 82 83 78 80 7d 77 80 79 2 
ecora. .... I Min ... 53 52 62 70 65 68 58 50 56 qS 55 62 63 60 60 42 52 59 62 60 58 62 56 52 63 6i 63 64 54 50 57.4 

Dela.ware .. { ~f;: · · · · 76 77 83 87 82 85 72 73 70 76 7{! 85 84 Bl 68 72 77 82 89 74 84 88 78 76 80 82 81 76 73 79 b2.3 

56 55 61 61 64 70 6l 50 55 52 56 67 64 64 52 46 58 59 66 61 59 64 58 55 56 60 67 66 51 51 59.0 

D l 1 Max .... 83 84 80 84 82 80 76 78 78 79 82 90 81 72 77 72 84 9l3 94 89 92 79 88 75 81 85 84 81 79 84 82.0 
en son .... Mln .... . 49 64 61 70 64 66 64 52 52 49 60 68 61 60 61 48 54 52 64 60 64 68 55 62 59 65 6tl 59 55 52 58.6 

Des Moines Ma.x · · · · · 81 P4 83 89 82 87 77 72 75 77 si 88 84 76 'i7 70 80 90 90 78 88 81 81 76 82 78 85 83 74 81 81 0 

Min .... . 60 6~ 68 68 66 70 61 58 59 54 60 69 63 66 56 57 56 66 71 66 65 62 64 61 62 65 69 65 61 55 63.0 

De Soto . . · j M•x. · · · 83 90 87 92 88 g3 Bl 80 82 86 88 93 89 78 78 78 85 95 97 80 93 80 83 77 84 84 88 81 79 86 85.3 

Min .... 54 64 64 69 65 71 60 5\ 66 49 59 69 6i 65 5l 55 63 65 68 67 65 68 63 59 611 67 68 64 62 59 61 :9 

Dlagona.l . . ~f;: · · · · 80 86 83 88 84 Sti 77 75 73 711 83 88 85 80 76 79 79 92 93 88 9~ 83 80 78 84 85 80 82 75 81 82.5 
57 115 62 65 6t 70 60 56 54 ~ 56 65 61 63 51 54 51 60 62 66 65 65 62 61 57 65 66 61 47 66 60.1 

D { Max 78 82 80 88 82 84 72 7f> 72 79 81 88 81 78 69 80 75 89 90 79 S!i 74 76 74 so 75 81 76 'i8 79 79.2 
ows ....... Mln . 57 58 61 79 6i 69 5'1 49 53 5l 57 68 61 62 52 55 50 62 65 61 62 63 56 56 55 60 65 5\1 56 52 59.0 

Dubuque . . 1 ~f:: .. · so 'i9 86 88 84 SQ 75 77 72 76 79 86 88 81 69 72 78 84 91 78 86 84 80 78 81 Sa 78 76 74 80 80.4 

59 55 62 67 68 68 64 51'> 58 54 57 69 68 64 5ti 49 55 63 68 64 60 63 6u 58 59 113 118 60 54 56 60.8 

Eldon {Max .. .. 84 90 88 91 81 91:l 77 72 78 82 84 90 SA 84 79 76 81 114 93 91 92 92 84 84 86 83 89 86 81 85 ~'i .2 

Min .... 60 60 'i l 67 62 72 66 61 61 51 55 66 65 66 58 60 52 67 1)8 70 65 70 ti4 65 60 65 67 67 58 51 62 7 

Eld 1 Ma.x . . 78 80 83 73 ~s 82 88 80 81 80 78 80 85 77 t16 84 87 93 91 90 90 80 82 90 85 84 S"i 80 82 Si 83.2 
ora. · • · · · Min ... 53 54 50 50 56 55 54 49 47 50 48 67 63 60 58 54 69 62 60 66 57 58 ttO 56 60 63 62 56 68 60 57.0 

Elkade, . pi.t: · · 82 ~o 88 92 86 91 79 81 78 83 sa 91 90 80 72 77 83 89 97 83 8♦ 85 82 R!i 86 85 83 sa 81 87 84 2 
63 5:i 69 6-1 64 72 56 48 !14 49 53. 63 64 62 50 45 49 65 63 68 59 61 54 51 53 60 65 67 49 49 57 1 

Max 78 8! 84 86 80 87 75 70 2 77 79 84 8! 77 74 71 77 88 87 83 86 86 79 77 Sl 80 84 81 76 77 so t 
Fairfield. . . Min : .... 60 60 69 69 66 70 66 58 58 56 56 61 64 U6 58 52 52 64 68 70 64 69 6i 60 66 64 ti6 66 60 53 62. 9 

Fo da l M••··· · 83 82 81 78 R2 8\ Si 78 85 78 81 88 95 74 83 78 83 95 93 91 83 77 l:!9 86 82 80 83 79 76 81 82.9 

n · · · · · · Min .. .. . 69 62 6'! 61 62 67 62 5{ 60 56 62 57 60 5/J 6'1 59 59 62 67 68 ~ 71 56 61 64 115 67 67 60 54 60 8 

Forest Olty Max. 77 66 80 83 79 8~ 72 72 72 76 80 86 79 71 69 73 SL 118 88 77 82 74 76 77 79 76 80 77 74 79 77.4 
Min ..... 52 59 62 611 64 67 5fl 54 51 53 67 7t Ill 63 53 51 55 56 67 60 62 62 55 64 56 61 65 60 57 55 59 8 

G l { Max . ... . 81 84 81 84 i,2 SL 79 77 79 78 70 90 80 70 74 77 83 9~ 91 79 82 711 8.J 75 79 SJ 80 79 78 80 RO 3 
a. va .. · ·.. Mln . 48 62 62 61 62 66 53 52 50 5 59 69 61 62 51 49 55 62 65 110 62 64 63 5l 57 63 65 56 56 67 58.2 

Glenwood .. { ~f:: · · · · 83 82 80 84 82 80 76 75 74 78 82 91 86 83 77 78 83 9{ 92 91 90 77 76 80 83 85 86 86 81 82 8~.6 

55 62 61 69 6a 69 56 58 5i 52 61 70 62 6·~ 5Z 5;{ 58 66 67 66 68 61 63 62 60 69 65 60 58 65 61.3 

Greene.. .. { :r:: : : : · 80 72 85 86 St 8, 76 79 78 84 83 91 81 76 72 80 83 94 95 83 89 79 82 83 85 85 85 81 83 88 sz 9 

5t 55 62 70 63 69 59 51 53 50 55 64 63 62 51 47 53 63 64 59 61 63 57 55 54 62 65 64 57 51 58 5 

Greenfield. { M~x. 83 85 84 87 M5 88 73 76 80 69 85 89 8l 77 75 77 82 94 93 77 89 79 83 80 d6 88 8> 83 78 8l 82.5 

Min . .... 56 63 61 66 65 66 59 56 54 55 55 67 64 60 51 58 53 56 67 65 63 62 61 58 57 66 117 li4 58 54 59.9 

Grin'l (nr ) . { tli;. · · · 77 83 83 88 84 87 7g 71 74 79 81 88 83 80 73 71 83 37 89 84 87 74 7d 75 79 73 83 79 75 81 80.3 

5t> 59 65 65 64 71 62 54 51 53 56 68 63 65 55 60 53 64 69 57 6l 61 6l 62 51} 59 60 63 67 54 59.9 

Grundy O'r Max. 77 81 84 89 83 88 74 Stl 7tl 80 82 i39 84 77 72 74 81 89 91 77 85 . 77 78 72 Rl 79 85 78 75 83 80 9 

Min. . i-52 55 6a 63 63 69 58 55 52 49 63 67 60 61 61 i7 50 63 65 60 60 60 57 55 65 58 63 60 53 50 57 6 

G11thrie O'r · Max. . 81 83 80 71J St 64 75 75 76 81 88 82 79 75 74 79 91 92 89 87 75 81 75 81 81 84 81 80 80 81 81 0 

Min. 52 · 61 61 55 62 70 56 54 54 54 62 59 62 52 56 54 64 66 62 M 62 59 69 58 M 66 54 57 59 52 58.3 

Hampton .. Max ..... 7d 80 83 88 82 86 74 77 74 81 81 88 80 72 70 74 83 88 92 79 85 74 77 ':'6 82 77 82 77 76 81 79.9 

Min . .. . 52 57 62 66 64 70 58 58 54 50 56 62 62 68 53 50 64 6i 65 61 62 A3 59 57 65 62 65 62 56 53 58.9 

Harlan .... · Max ..... 84 86 81 84 83 83 75 7d 76 82 84 90 84 79 77 76 82 92 94 Ill 88 80 82 80 83 87 84 85 a, 81 83.2 

Min ..... 51 64 61 68 68 67 55 53 53 i7 59 67 61 61 61 68 52 59 6i 63 63 60 158 61 59 67 67 61 57 50 59.3 

Hedrick .... • Max ..... 80 87 85 89 85 91 75 74 74 80 83 89 86 79 77 18 80 90 90 sa 89 88 84 89 84 80 88 84 77 82 83.2 

Min .... . 58 60 66 65 64 69 63 56 55 68 54 64 62 64 46 61 52 63 66 65 64 67 60 62 60 59 64 64 1>6 'i2 fl() ,. 

ffopevllle .. Ma.x ... .. 80 81 82 85 82 S!i 75 70 72 75 80 86 83 77 76 71 78 90 90 79 88 77 77 76 82 83 83 80 

Mln . ... ~ 59 64 66 65 6! 68 62 58 54 54 58 67 68 64 65 55 55 62 68 68 65 68 62 62 59 67 66 62 

Humboldt. J Ma.x · ·" · 79 83 82 86 85 83 76 77 76 80 83 90 84 77 73 77 8.5 9t 90 82 87 78 so 80 81 82 85 7tl 
I Min .... 49 59 68 70 65 65 66 62 51 52 62 64 6Z 63 53 53 57 60 56 60 63 64 57 62 55 64 67 r 

ln'pend'ce. l Max .... · 77 80 8,~ 87 81 86 73 76 74 76 79 86 82 79 73 71 78 85 89 84 85 82 77 76 79 81 82 
Mln .... !i4 55 62 68 62 66 62 50 53 51 53 66 61 62 53 t7 50 60 65 61 59 60 58 54 57 60 6." 

[ndlanola.. Max.··· 811 . 85 88 87 sa 86 78 71 76 77 81 87 84 82 75 80 so 92 91 86 89 81 82 75 81 79 p 

Min .... 67 62 65 tl5 64 71 60 60 55 58 57 68 62 63 65 55 57 67 68 66 64 64 64 63 60 63 f 

Iowa Olty ·· j Ma•· · · · · 81 I Si 88 91 87 92 76 74 77 82 83 90 91 83 75 78 82 88 92 81 90 88 81 78 84 88 

Min ..... 58 · 67 64 67 62 71 68 54 55 51 53 66 68 6{ 55 48 ,9 62 68 57 60 68 62 62 58 61 

Iowa. Fa.Us. Max.···· 80 I 8, I ::; 87 84 87 73 80 75 82 83 89 83 76 72 77 82 91 93 79 87 '16 83 77 84 
,,, 

' 
Mln ..... 50 ., .. ' 6.i 68 ~(l { <l ~:t 47 57 64 62 59 51 48 5a 61 65 61 63 65 56 55 53 

B 

• 



J .J: 
.LJ.fi.LJ..JJ: 1VJ..8..A11VlU1Vl ANlJ Ml.NlMUM TEMPERATURE FOR ~TJNE, 1899-CONTINUED. 

DATJI. 
STA.TIO NB, 

1 2 8 4. 6 6 7 8 9 10 11 12 1a 14 111 111 17 18 19 20 11 2a 2a .84 25 28 27 28 20 30 

ari 

-------- - - - -- : 
~ l{eosauqua j Mtl.x. · ·· l Min . .. . 

85 
61 

K k k J Max .. . 
eo u .... l lrltn . . .. . 

Knoxville .. J ?tio.x · · · · · 

82 
6! 
82 

1 Min . ... . 
L i Mo.x . .. . . 

67 
amon . ... Min . . .. . 

81 
59 

L i Max . .. . o.ns ng.... h11n . .. . 81 
56 

L b Max .... . 
arra ee. . Min ... . 82 

47 
L M J Max ... . 

e a.rs .... {Min . .. . 
L Mo.x .. . . enox...... Min . . . . 

81 
47 
80 
57 

L J Ma.x .... . oga.n ..... . 1 Min .. . . 78 
51 

Maquoketa I Max · · · · 1 Min ... . . 
Mason Oity Max·· · · 

hlln .. . . 
Ma.rsb'lt'n . Max···· Min . ... . 
Monticello. Max · "· Min . .. . 
M Max .... . 

ooa.r. ... . . Min .... . 

M A Max ... . 
t. yr. · Mtn . .. .. 

Mt. Ple's n' tj Max ... · · l Min .... . 
Mtv H J l\lax .. . . 

· ern., l Min . . . . . 
N t J Max . . . . ew on .. . . 1 Min . .. .. 

NewB'ptonJ Max.··· · l Min .... . 
Northwood l Max.··· Min .... . 
Od b lt Max ... . 

eo .... M:tn . .. . 

0 d I ?t1ax ... . 
g en. · ··· 1 Min . . . . . 

011 !Max . . . . 
n · · · · · · · · Ml n . .. . 

0 b Max . .. . ma a..... Min .. . . 

0 h1ax ... . nawa... .. . Min . . . . 

0 Max ... . sage. . .... Min ... . 
0 1 Ma.x .. . . sceo a . .. . Min ... 

Oskaloosa.. Max.··· Min ... . 
Ott Max ... . umwa ... Ml n . . . 
0 id Max . . . . 

v · · · · · · · M In .. . . 
Pacific J ct . 1 Max · · · 1 Min . .. . 
P 11 l Max ... . 

e a. · · .. ·· Min ... . 
Pl e Max .. . . ov r. . . . . Min . . . . 
Primghar .. J Max · · · · 1 Min ... 
Red Oak ... J Max . · · 

I Min .. .. 
Ridgeway.. Max. · · Min .... 

. 

79 
68 
. . 
. . 
79 
47 
80 
50 
83 
62 
79 
59 
88 
59 
87 
57 
SJ 
57 
77 
6S 
75 
52 
86 
49 
80 
62 
78 
57 
84 
60 
Si 
50 
76 
52 
80 
57 
81 
57 
80 
60 
80 
59 
84 
64 
76 
56 
82 
50 
80 
50 
88 
68 
80 
63 

. . 80 Rockwell O Max.·· 
Min .... 52 

. 76 R th Ma.x. · u ven. . . Min .. . . 44 
8 Oita Max ... 

ac ~ ·· · · Ml 
.. . . 

n ... . 
Scranton . . Max. · · Min ... 

.. 

.. 
Sh ldo Max.· · e n ... Mln .. . 
S.bl Max .. . 

1 ey . . . . Mi 
D ••• 

Sigourney.. Max· · · Min ... 
BlouxOity .. &}fnx . :: 

Sioux O'ntr Max · ·· 
I Mtn . .. 

Spencer ... j ~f J: : : 
Spirit Lake Ma.x . · · 

Min ... 
StormLakej Max.·· 

1 h1in .. . 
Stuart . .... { ~f:::: 
T a Max .. ar "· · · · · · Min .. . 
Th Ma.x . . . 

.. 

. .. 

.. .. 

.. 

.. 
" .. 
.. .. .. 
.. .. 
.. 
.. .. 
.. 
.. 
.. .. urman .. Mi 

D ••• . . 
T 1 do Max ... o e . . . . . Mi n . . . 

.. .. 

80 
55 
78 
45 
80 
46 
88 
55 
83 
54 
82 
53 
75 
57 
86 
59 
77 
55 
80 
511 
80 
68 
84 
60 
84 
55 

""8, Villisca. .... ~f;: : : 
Wa.nello . .. { :r:::: .. 55 

.. 83 

. ~a.x .. . 
.. 62 
. 78 

• ln . . . . . 58 
l[ . . . . . 79 

. 65 

. 77 
54 
86 
42 
80 
'-5 

' 

87 
62 
8tl 
68 
87 
60 
84 
64 
74 
54 
83 
60 
83 
64 
SB 
65 
88 
65 
88 
53 
. . 

81 
58 
sa 
55 
85 
60 
81 
6j 
87 
58 
88 
56 
85 
61 
72 
69 
65 
53 
85 
61 
81 
U3 
83 
58 
82 
611 
85 
67 
66 
69 
85 
68 
86 
62 
83 
63 
85 
63 
'74 
65 
68 
58 
80 
55 
65 
61 
79 
58 
69 
56 
85 
60 
78 
42 
. . 
85 
61 
67 
52 
65 
58 
89 
55 
84 
60 
76 
61 
81 
45 
1a 
56 
80 
62 
85 
62 
82 
68 
84 
62 
85 
55 
87 
57 
84 
58 
86 
58 
82 
56 
'i7 
59 
85 
50 
87 
63 
86 
63 

- - - -·- -- - -· -- -- -·-·· - - - -87 88 a, 87 77 71 74 80 81 
- - -- - --

87 87 81 77 . 71 110 
-- - - .... .. - -- --· - -- - ·- - - - - -92 92 88 90 90 82 80 85 87 88 86 80 85 83 Ill 68 70 71 66 58 58 51 58 69 69 68 59 55 55 67 72 71 67 71 117 66 6j 117 69 88 89 88 00 78 68 71 78 81 86 86 81 76 73 77 70 '17 76 72 68 68 60 56 60 70 71 65 61 65 67 
88 89 88 80 811 82 80 88 8! 66 71 72 66 71 

68 60 
86 83 77 

52 
82 

63 
,6 
.0 

8 2.6 
.a ., 84 

6~ 
83 
66 
1!6 
62 
81 
61 
81 
54 
80 
6~ 
80 
61 
87 
68 
81 
49 
1!5 
65 
90 
64 
11! 
68 
sa 
63 
88 
65 
88 
6j 
84 
66 
81 
61 
82 
60 
82 
62 
sa 
63 

62 
70 
62 
82 
6i 
81 
61 
83 
65 
85 
(l6 
85 
73 
8a 
e6 
80 
61 
80 
65 
82 
60 
75 
68 
82 
6j 
80 
61 
83 
68 
80 
48 
. . 
82 
63 
80 
50 
80 
60 
89 
61 
81 
66 
79 
63 
80 
50 
81 
56 
79 
68 
85 
64 
85 
68 
81 
62 
85 
65 
85 
68 
87 
68 
86 
65 
84 
ea 
83 
64 
84 
52 
88 

80 
65 
87 
63 
89 
65 
88 
67 
82 
58 
80 
67 
78 
60 
90 
73 
85 
56 
85 
65 
85 
68 
84 
67 
85 
65 
90 
70 
90 
63 
90 
64 
85 
70 
811 
68 
86 
66 
87 
70 
89 
74 
81 
70 
82 
62 
85 
68 
86 
65 
89 
63 
89 
68 
86 
62 
82 
69 
73 
67 
86 
65 
80 
65 
87 
67 
85 
70 
87 
69 
78 
46 
. . 
84. 
70 
80 
51 
82 
56 
92 
62 
81 
63 
82 
57 
83 
58 
79 
Ill 
81 
64 
87 
75 
84 
70 
88 
69 
90 
72 
87 
65 
88 
74 
88 
65 
90 
65 

86 88 78 73 77 81 83 87 87 80 78 75 82 91 01 88 00 87 
64 68 
88 79 

65 64 68 68 60 56 65 
65 70 62 57 55 55 67 51 60 62 56 58 63 68 67 67 68 117 

84 
117 65 

78 88 87 77 82 83 
84 
68 
82 
66 
82 
58 
ea 
56 
81 
68 
80 
65 
84 
65 
82 
69 
91 
65 
90 
67 
84 
68 
82 
62 
88 
69 
86 
66 
85 
65 
80 
6a 
82 
63 
87 
65 
81} 
63 
84 
65 
82 
67 
l!4 
62 
81 
62 
8% 
64 
85 
65 
85 
67 
88 
64 
82 
6S 
81 
6i 
87 
63 
80 
55 
93 
65 
84 
64 
83 
61 
68 
62 
. . 
83 
65 
80 
56 
83 
66 
88 
62 
84 
56 
85 
55 
82 
65 
78 
53 
78 
62 
86 
65 
85 
71 
s.a 
65 
87 
61 
84 
68 
!i6 
6!! 
Si 
65 
8:1 

86 
65 
86 
70 
80 
118 
81 
68 
84 
70 
82 
64 
90 
67 
82 
60 
87 
72 
86 
62 
88 
75 
85 
69 
84 
67 
89 
68 
88 
72 
84 
68 
85 
66 
8~ 
67 
85 
70 
88 
66 
78 
64 
84 
66 
84 
67 
86 
72 
89 
71 
90 
71 
85 
70 
79 
66 
81 
70 
85 
68 ,s 
65 
84 
53 
85 
70 
85 
64. 
82 
5i 
. . 
84 
70 
74 
56 
76 
63 
93 
69 
78 
56 
81 
65 
79 
62 
78 
50 
79 
6j 
85 
70 
86 
72 
83 
70 
90 
71 
88 
69 
83 
70 
89 

78 74 75 77 83 87 86 83 78 16 80 92 9i 88 
59 M 

90 85 88 80 88 
115 68 69 63 61 .o 

.2 

.4 

.0 

.o 
9 
z 

.2 

.! 
.o 
.8 
.3 
,7 
.6 
.1 
.4 

61 56 66 60 86 86 82 77 83 83 70 66 6.1 63 fi5 53 Ill 60 63 6~ 65 61 64 60 68 67 67 61 58 61 61 76 80 76 79 80 87 80 77 70 75 80 86 98 82 80 83 81 88 8• 62 50 5, 47 56 66 66 6a 110 45 52 60 63 60 112 66 57 53 66 
82 80 77 '18 8% 81 

74 78 80 74 8l 62 60 61 62 52 58 88 68 68 73 79 84 88 91 80 88 78 86 81 8! 84 88 88 81 81 80 50 50 46 49 60 62 60 58 411 58 56 60 64 55 M 58 60 69 56 70 
51 
70 
60 
76 
58 
83 
68 . . .. 
89 
61 
78 
60 
78 
66 
75 
61 
84 
71 
80 
67 
76 
60 
72 
57 
72 
55 
l!O 
60 
76 
57 
74 
68 
75 
58 
76 
56 
7;a 
57 
75 
63 
75 
62 
75 
61 
77 
63 
74 
5V 
73 
68 
76 
53 
75 
50 
88 
58 
74 
59 
75 
55 
84 
50 
. . 

77 
56 
72 
49 
74 
48 
79 
63 
77 
54 
78 
50 
" . . 
73 
50 
72 
52 
87 
58 
78 
68 
76 
57 
78 
64 
77 
56 
77 
68 

74 78 79 81 811 78 73 76 76 88 92 92 80 84 79 82 77 
61 63 66 M 53 156 

56 46 56 62 118 78 88 79 84 84 81 81 6~ 59 r,1 M 56 6a 66 60 62 62 58 60 58 61 62 57 59 56 58 7ll 72 77 80 88 82 79 75 75 79 91 00 87 91 79 76 76 83 57 
74 
50 
76 
5;! 
77 
52 
83 
67 
76 
50 
72 
64 
74 
57 
77 
64 
82 
55 
74 
56 
88 
50 
74 
52 
ao 
60 
75 
54 
74 
53 
7t, 
61 
76 
54 
76 
51 
71) 
57 
71 
55 
70 
57 
70 
56 
72 
57 
68 
56 
77 
50 
75 
45 
Bi 
58 
77 
53 
79 
54 
82 
48 .. 
77 
57 
70 
50 
70 
60 
80 
53 
73 
6! 
75 
52 

49 
72 
54 
'12 
53 
76 
60 
811 
60 
74 
59 
77 
52 
78 
59 
78 
62 

64 68 118 61 61 68 68 67 M 62 66 67 87 67 63 61 58 
84 87 88 76 82 81 

79 
50 
74 
65 
75 
50 
87 
55 
84 
5i 
74 
46 
71 
55 
75 
57 
82 
57 
77 
65 
78 
52 
74 
50 
80 
49 
76 
54 
78 
65 
76 
56 
76 
52 
73 
51 
72 
M 
74 
56 
1a 
57 
74 
55 
72 
58 
71 
55 
76 
48 
80 
65 
83 
51 
75 
51J 
76 
53 
84 
46 
. . 
74 
60 
76 
45 
77 
43 
Si 
52 
78 
50 
80 
49 
83 

76 
48 
7a 
51 
78 
58 
80 
'iO 
75 
55 
78 
66 
76 
5:S 
74 

74 
(5 
80 
51 
78 
50 
80 
66 
78 
50 
78 
46 
78 
65 
86 
52 
81 
M 
80 
51 
76 
50 
75 
50 
82 
52 
79 
5a 
79 
52 
7U 
67 
78 
52 
78 
49 
77 
55 
82 
61 
80 
52 
76 
52 
76 
49 
76 
54 
84 
50 
77 
53 
88 
52 
80 
52 
82 
53 
80 
50 
. . 
. . 
79 
54 
76 
47 
80 
47 
85 
50 
78 
65 
81 
54 
.. 
" 
73 
54 
74 
55 
80 
65 
85 
78 
79 
50 
80 
50 
80 

66 68 7d 59 53 61 82 t!5 80 78 89 74 88 9.d 115 88 84 79 88 84 82 85 88 60 64 119 65 51 58 53 68 7i 67 60 69 55 60 61 66 
86 

64 
79 76 82 

81 
53 
71! 
55 
89 
49 
80 
55 
77 
47 
82 
57 
85 
5~ 
87 
62 
83 
5T 
78 
52 
80 
50 
86 
59 
82 
66 
80 
5a 
82 
64 
84 
62 
78 
55 
82 
57 
83 
57 
80 
60 
79 
55 
82 
59 
78 
56 
Bl 
55 
86 
61 
83 
b9 
77 
56 
83 
58 
78 
54 
. . 
79 
53 
80 
60 
82 
57 
85 
50 
83 
60 
82 
62 
79 

78 
60 
79 
60 
82 
64 
86 
7d 
83 

87 
66 
86 
60 
89 
70 
87 
52 
85 
50 
8d 
65 
92 
67 
88 
66 
811 
69 
85 
67 
86 
62 
92 
117 
90 
67 
86 
65 
92 
6i? 
91 
69 
87 
62 
88 
67 
89 
118 
88 
58 
85 
67 
91 
68 
86 
66 
93 
60 
88 
65 
89 
69 
85 
63 
91 
63 
88 
58 . . 
91 
68 
85 
60 
86 
59 
90 
65 
90 
65 
87 
63 
89 
59 
85 
60 
86 
65 
90 

89 84 78 74 79 86 92 87 87 88 80 77 8.2 86 83 
6? 
78 

56 M 59 
64 
86 
60 
91 
72 
86 
58 
86 
56 
85 
63 
g,5 
6! 
811 
63 
84 
62 
79 
62 
77 
61 
86 
61 
b2 
61 
87 
64 
83 
62 
86 
62 
80 
62 
85 
62 
84 
64 
85 
6! 
83 
62 
83 
62 
ea 
62 
77 
61 
78 
62 
88 
70 
80 
83 
81 
61 
80 
48 
. . 

86 
61 
72 
56 
69 
60 
90 
75 
69 
63 
76 
62 .. 
72 
61 

60 
75 
62 
83 
6.8 
87 
57 
79 
66 
7d 
6l 
88 
66 
88 
63 
79 
64 
76 
60 
78 
62 
79 
61 
76 
63 
82 
64 
72 
62 
73 
61 
74 
62 
78 
63 
82 
65 
79 
65 
82 
63 
72 
68 
75 
65 
75 
60 
70 
60 
89 
65 
76 
69 
75 
62 
1W 
44 . . 
. . 
81 
64 
'10 
58 
73 
58 
82 
63 
73 
59 
72 
58 
81 

45 45 42 61 58 63 59 6t 59 56 56 52 ' 68 67 
78 
52 

77 83 
GO 72 81 85 90 83 76 78 76 80 77 

48 
14 

68 .. 
51 46 54 6j 

.. . . 79 79 
76 71 81 

61 
89 91 

.. 54 5& 
81 88 80 79 80 

51 62 63 61 
82 711 85 79 

52 62 
74 82 

56 • II 
.1 
.8 
.5 
.8 
.2 
.7 
.6 
.4 
.2 
.0 
4 

.1 

.5 
8 

.1 

53 
73 
M 
76 
69 
71 
55 
78 
60 
78 
56 
77 
53 
67 
50 
68 
50 
7'J 
50 
76 
51 
74 
56 
78 
58 
78 
52 
68 
51 
77 
55 
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63 
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56 60 68 66 57 55 58 

85 75 85 82 
68 65 M 56 87 88 84 83 

65 64 59 a.a 
89 81 77 76 
86 66 6i 6J 
9j 9J 87 89 
64 65 60 60 
87 87 Si 80 
56 63 61 60 
91 85 81 T9 
6a 62 63 69 
83 80 76 77 
Ila 65 65 55 
85 80 79 a» 
58 62 64 53 
90 a, 88 78 
55 53 54 62 
87 77 80 1a 
62 62 59 61 
88 87 78 75 
64 68 60 56 
88 75 78 80 
64 62 64 65 
86 81 80 79 
62 6S 58 65 ea 18 76 79 
58 65 65 Iii 
00 82 79 78 
64 66 64 61 
90 91 8.2 78 
64 67 62 62 
90 90 89 81 
68 69 60 65 
87 Si 79 79 
64 66 65 6a 
86 I 75 75 80 
68 6i 62 61 
87 75 77 74 
6) 61 64 60 
88 81 85 81 
58 64 110 58 
80 76 83 75 
60 60 50 60 
91 85 85 83 
70 65 65 62 
80 79 82 79 
57 62 58 57 
88 79 80 1e 
61 62 56 61 
86 82 84 86 
50 50 54 56 
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62 64 54 62 
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67 65 1111 
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92 85 78 
66 64 56 
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66 66 62 
86 81 711 
68 63 59 
80 80 74 
71 65 51 
83 77 78 
6a 58 1H 
84 82 83 
65 56 55 
84 80 74 
67 60 57 
84 78 73 
68 66 52 
86 34 78 
116 65 tS3 
84 84 83 
66 58 67 
83 78 74 
63 64 53 
85 8j 74 
67 62 57 
88 83 77 
66 65 57 
&3 84 75 
68 66 60 
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67 62 56 
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63 6:i 56 
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IOWA WEATHER AND CROP SERVICE. 15 

DAILY AND MONTHLY PRECIPITATION FOR JUNE, 1899. 

I_ DATB. . ..... 
STATIONS. 

eS 

1 2 3 • 5 6 7 8 9 10 11 12 13 li 16 16 17 18 19 20 21 22 2S 24 26 26 27 28 29 00 op 
0 

E-t 
- - - - - - - - - - - - · - - - -- - - - - - - - - - - - - - -

A.f-ton ............ . ..... • • ♦ • . . . .12 . . .. . . . . . . . . . ... .10 . . . . . . . . . .. .39 1.92 . . . . .00 . . .26 . . . . . .. . ... .81 . . .23 . ... . ... . . . . .. . 4.73 

Alfona.. .• . ...... •. • • • . . . . .70 . . . . . . . . .m, .60 . . . . . . . . .02 . .. .26 . . . . 2 t i . . . . . . . .85 . . . . . . . .. T .25 . ... T .. .62 .10 . ... . . . . .. . 6.fi6 
Al a. (Hadden) ..... .. . . . . . .26 T .. . . .. 1.83 05 .01 . . . . . T . ... . 2.62 .19 . ... .34 . . .17 . . .10 T .07 . . . .11 T 2 91 T . . . . . . .... 8 66 
A.lta. (near) ........... . . . .80 .02 . . . . 2.10 ·°' . . . . • • ♦ • . . . . . . . . 2.?, .25 .. . .41 . .. ~ . . . . . ... . ... . ... .08 . ... .14 . . . 5.21 .03 . .. . . .. . .. lt.82 

Albia ................ . . .01 T ·" .11 .25 .:u 1.12 T ·°' T .sa . 2.54 . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . .. . . .. . .... . ... ... 
Amana ............... . . . . . .18 . . . . .80 . . . . .65 .04 T . . . . . . . . . . . . . . . .04 .29 • • ♦ • . . . . . . .02 . .. 1.64 . . . . .05 . .. . .. .06 .20 .09 . .. . . 3 56 
Ames .................. . . . . .10 . . . . . . . . . .53 . . . . . . . . . . . ... . . . . . . . . 1.11 .15 . . T .20 . ... . ... 3. 11 T T T T ' ... .40 . .. . . . . . ... . . 6.45 

A tlantlc ............... . . . . .09 .~ . . . . . .. .19 .35 . . . . . . . . . . . . . . . . .56 2.1'1' .4, . . . . . . . . . . . . . . . . . . . . . . . . . 1 65 . ... . . . . . T . ... . .. • .t. . ... 5.70 

Audubon • • .... • • • • • • ♦ • • . . . . . . . . .16 . . . . . . . . t18 .. . . . . . . . . . . . . . . . . 2 55 1.15 . . . . .55 . . . . . . . ... . .. . 2.5 .90 . ... . . . . . . . . .18 . ... . .. . ... 6.Z7 

Bancroft ... . . . . . . . . . . . .90 .10 . . . . T T 1.8T .02 . . . . . . . T . 2tl 2.76 .20 . . T .15 . . . . . . . . . . . T .01 . ... .08 . ... ... . ... . ... . . . .. . 6.8i 

Ba.ta. vi& ... . ..... . . . . . . 10 .Oi . . . . . . . . . . . . .20 .10 . . . . . . . ... . . . . .08 1 70 . . . . ♦ ••• . . . . 23 . ... . ... . . .21 . . . . . . . .. 2 66 

Baxter . . . . . . . . . . . . . . . . .. .11 . . . . .O'T . . . .02 21 • • ♦ • . . . . . ... . . . . . . . . .33 .,o . . . . . . ... T T 1.~ .07 1.00 . . . .. ... .07 .04 . ... . . . ... 3.56 

Belknap. . ........... .30 T . . . . . . .05 . . . T .40 . . . . . . . . • ♦ •• . . . . 2.60 . . . . . . . . . . . . .06 . ... . .05 . . . . . . . .10 . . . . . ... . . . . 3.45 

Belle Plaine ........ . . .... .12 .20 . . . . . . .65 . . . . . . . . . . . . . . . . .85 .65 . . . . . . .. . .80 . . . . 2.00 . . .70 . . . . .26 . . . . .50 .30 . .. . ... . .. 6.02 

Blockton ♦ •• • •••••••• . . . .8.8 .20 .10 . . . . . . . . . . .60 . . . . . . . . .. ... . ... .26 . . T T . . . . .. . . . . . . . . ... T .10 . . . . . T . . . . .. . . . . . .. 1.47 
Bona.pa.rte ........... . .02 . . . . . . . . . . . .33 . . . . . . . ... . ... 1.10 . . . . . . . . . .. . . . . . . . . ... . . . . .16 . . . . .05 . . . . . . . . . . .. 1.65 

Britt... . ............. . . 1.35 .05 . . . . .08 .26 .61 . . . . T . . . . . ... .20 2.35 .28 . . . . .07 1.82 . . . . . . . . .03 T .29 . .. .11 T .ta .19 . ... . . . . . .. 7.31 

Burlington .. . . . . . . . . . . .36 .07 .28 .25 .'5 T . . . . . . . . .18 ♦ ••• . . . . . . . . . . . . . . . . . . . . . ... . ... . . . . .1, . . . . . . . .. . . 1.71 

Busse11 . . . . ......... .... .22 . . . .45 .24 . ... .11 . . . .. .27 .53 . . . . . . . . . . . . . . . .. . . . . . . . . . .. .,3 . . . . . . . . .. . ... ... 1.25 
Oa.rro ............... T .05 . . . 10 .60 . . . . .~ . . . . . .. .02 2 M 1.20 . . . . .30 .20 . ... T T 1.27 . . . . . . . . .. .85 . . . . . . . . ... . .. 7.25 

Oar son ................. . . . . .08 .22 T ... . .80 . . . . .. . ... . ... 2.fl 1.20 . . . . .61 . . . . . . . . . . . .. .08 2.10 . . . . . .. .19 . . . . . . .. 7 99 
Oeda.r Ra. ptds ......... . . .72 42 . . . .63 . . . . . . . . . . T .74 . .. T T . ... .22 . . . . .21 . . . T . . T .1>2 . .. .... . .. 3.46 

Centerville ........•.. .13 .03 .04 T . . . T .65 . . . . . . . . . ... . ... . l 00 T .05 . . . . T . . . .. .. . .. . .38 .15 . . . T T . .. . ... 2 .43 

Oba.rt ton .............. .04 17 • OJ .40 . . . . . . . .16 .2.5 . . . • • • t •• ♦ • . . . . .11 .83 . . .02 . ill .04 . ... - .. . . .. .01 . . . . .. .02 .14 • • ♦ • .... . .. 2.52 

ObUUcothe ........... . . . . . T .30 . . .86 . . . . . . .. . .11 1.41 . . . . . T T . . . . . . .... . ... T . .. . ... .80 .. ... . ... . . . . ♦ ••• i .47 

Oharlt'S City .......... . . . . .50 .39 . . .08 .1, 23 . . . . . . . . .. .08 1.00 1 6, . . . . .72 . ... . . .. . . . . . .:u . . . .. . . . . . ... .44 . ... .... . ... 5 46 
Olo.rlnda .............. . . . . . .18 .2tl . . . . . . . .13 .16 . . . . . .. . . . .. . .13 . ... .07 T . ... ... . . .. .07 .02 .50 . . . . . ... 03 . .. . .. 1.54 

Olin ton ................ . . . . .84 .22 .OS .01 T . . . . . . . . . . . . . . . . .58 . . .25 . .. . . . . .45 ... .27 . .. . . .. . .83 03 . . . ' . . . 3 01 
Clear Lake ............ . . . .23 1.1, . . . . 2.90 . . . . . . . . . . .66 .94 . . . . . . .20 . . . . . . . . . . . ... . ... . . . ... .... 6 .01 

College Springs ...... .18 .33 T . . 12 . . . . .33 . . . . . . . . . . . .10 . .. .12 . ... T . . . .... . .. . .05 .08 . . . ... T . . . . . . . .. 1.31 
Ooon Rapids .... . ..... . . . . .02 .06 . .12 43 .Ul . . . . . . 1.85 .82 . .10 .. .. . .. .... .10 .a, . . . .a7 . . . . . . . . . ... 4.86 

Cornlnf . . ... ....... ' ... .25 .12 T T .82 .37 . . . . . . . . . . .98 1.15 .10 . .. . ... . . . . .... . . . . . . . . . ... . . . . . . . . . . . ... . ... . ... 3.29 

Oounci Bluffs ...... .. . . . .16 .80 . . .07 .14 T . . . . . . . . . . .59 .16 .20 T . . . . . ... T . . . . . . . . . 49 .98 . .. ' .. . .22 . . . . . .. .. .. . 3.76 

Oresco. . . . . . . . . . . . . . . 1.77 .2Z .o, .15 .22 .,1 . . . . . . . . . . . T .13 l.11 1 02 . . . . . .. .69 . . . '!' .06 .11 . .. .. .... ' ... .13 . ... . . ... . 6.06 

Cumberland ... ....... .20 .18 T 59 T . . . . . . . . . . . 1.M 1 .22 .. .05 . . T . . . ... . .80 . . . . . . . . . .. . .. T . 4.61 
Danville. . . . . . . . . . . T .15 T T .10 .80 .20 . . ... . .. . . . . . 1.00 . . . . .. T . ... . . . . .... T . .49 .16 T . .... 2.40 

Da.ven~rt ............ T .65 .36 T .sn T . . . . . . . . . . . . T 1.07 T . . . . ..... .IO T 1.36 T .02 T . . . . . ... .ta .02 ... 4.0/l 

Decora . . ............ . . . . 1.64' .03 .16 .02 36 T . . . . . ... T . 71 .32 l.06 . . . . . .35 . . . . . . . . . T .30 . . . . . . . . . . .48 .081 .... ... 5 61 
Delaware .... . ......... . . . . 1 21 .28 .16 .45 .16 . . . . . . . . . .20 1. 16 . ... .88 .12 . . . . .08 . . . . . . . . . . . . ... .33 . .. . . .... 5.0J 
Denison .............. - .14 .12 .IO 50 .06 .12 . . . . . . . T T 3 10 .55 T .08 . .. . T . . . . .... .80 . . . . .50 .1, • o\,♦ • . ... 6.2 

Des Moines ............ . . . . .02 T .Oll T T4 .o:a T . .. . . . . ... . . . .70 .52 . . . . .10 . . T .01 . . . . ..... . 71 T .01 . .... 1.42 T . . . . . ... 3.58 
De Soto .............. . . . . . T T T . ... .1 . . . . . . . . . . . . . ... .51 .93 . . . . .11 .83 . . . .. . . . . . .... . 55 . . ·°' . ... .18 . .. . . . . . . . . 2.79 
Diagonal. . . . . . . . . . . . . . ... .20 .l!O .10 .10 

. 
20 .90 ••• I .70 .80 .10 3 ao . . . . . . . . .... . .. . .. . . . . . 

Dows . . . . - . . . . . . . . '.fllj .20 1\4 - 1(1 T 1.•s 2 4f I .68 .13 T T .03 .72 T .19 99 7.77 
J .•• .. . . . . . . . . . ... . ... . . . . .. 

Dubuque .. -.. .. l . " ,,,, .iu .va • ,r T T .08 T .92 .oa 4 08 
. 6!1 ' 00 T :l.l .. .. . . . . . . . . . . . . . . . .. . I 

... . . . 
..,.. .10 .17 04 31 .18 1.53 T .04 1st T 03 .oa .14 Z.85 
L:..t1UOD ••. ....••.•...• • • . . . . . . . . . . . . . . . . . . .. . . . . . . I . . . .. . 
Eldora .... . . . . . . . . . . . . .50 T T .60 . .50 1.75 .75 T .tlO . . . .2.., 

""I 
I .so1 T .25 1.00 . . . ... 7.00 . ... . . . . .... . . . . . ... 

Elkader ................ 1 7f> .10 .31 .20 l.94 .62 t ' 12 I .52 5 9~ . . . . . ... . . . . . . . . ... . . . . ... ' ... . ... . ... . . . . . . : I_..·_ .. 
. . . . . . . .... . . 

Emerson . . . . . . . . . . . .20 .30 . . . . . . . . .45 . . . . ... . ... . . . . 2.25 1 16 . . . . .90 . ... . ... .92 . ... .u . . , . T . . . . . . . ... 6.29 

Fl\irfield . . . . . . . . . . .. .o, T ... .08 . .. . .18 18 .14 . . . . . . . . .08 1.10 . ... . . . . . . . . . ... . .. . . . . . . . .12 . ... ' ' .02 .. . . . . . .... t.9, 

Fonda.. . . . . . . . . . . . . . . . .!O .05 . . . . . . .86 . . . . . . . ... .31 .58 . . . . . ... .... . . . . . ... T .41 . ... .19 . .. .\IIJ .ii . . . . .... 2.90 

Forest Oity .... ...... .. . . . . 1.65 .21 . . . . .02 85 .51 . . . .06 . . . . . ... 1.60 . .. . . .10 . . . . . .. .08 . . . . .18 . .03 .61 .56 ... . . 7. 1:S .... 3.!19 
Ft. Madison .... . ..... . . . . . .01 T .,o .32 .35 . . . . . . . . . . 1.26 . . .... T . . . . . .... T .?fl . ... .,4 .,5 .06 .. 

: : : .1 9a.lva. .. . ... . . ........ . . . . .23 T . . 2.04 . . . . T . . . . . .. . . . T 2.20 1.09 .... .55 .16 . .. . ... . . . . .... T . . ... .28 .90 . . . . . ... . ... 7.-!. 
Gladbrook ............ . . . . . . . . . . .40 . . . . . . . . T . . . . . . . . 1.00 . . . . . . . . . . . . . ... .,o . .. . . . . . . . . .... . . . . .40 . ... • ♦ •• .80 . ... . . . . 2.50 

Glenwood ....... ....... . . . .08 .70 . . . . . . ' . .. .34 T . . . . . . . . . . . . . 1.56 .49 . . . . .70 .. .. . .. ' . . . . . ... 1.52 .12 . .. . . .18 .29 . .. . . . . 5.07 
G1lma.n . . . . . . . . . . . . . . . . . . .49 . . . . .95 . . . . . . . . .27 . ... . . . . . ... . . . . ... .37 .43 . . . . T . . .14 T 1.75 .16 .M . ... .11 . ... .18 T . . . . ... 5 .• 9 
Grand Meadow ........ . . . . 1.68 . . . . .65 . . . . .34 .99 . . . . .Oi . . . . . ... .08 .38 1 08 . . . . ... .23 . . . . . . . .... .10 .88 . . . . . . . . . . . . .48 . ... . ... . ... 6.43 
Greene .. .. ........... . . . . 1.20 .42 . . . . . . . . . . . .15 . . .05 . ... . .. .OS • 70 3.00 . . . . . . T . . . . . . . . . .23 . . . . . . ... T . . . . ... ' ... 5.78 
Greenfield ..... . ....... . . . . . O!J .10 . . . . . . . .14 .02 . ... . . . . . . . . . ... 1.18 1.69 . . . . .20 . ... ·r . . . .. .. T .66 . .. . .o, T T T . . . . . ... . ... 4.08 
Grinnell (near) . ':"'.' .. . . . . . . 1.04 .30 . . . . .39 .26 . . . . ... . . . . . . . ' . . . . .20 .82 . ... . ... . . . .18 . ... 1.10 . . . ., 3 . . . . .05 . . ~ . .67 T . .. . . ... .... 5.44 
Griswold ........... . . . . .64 .22 . . . . . . . .48 . . . . . . . . ... . . . . 2 10 1.56 . ... . . . . . . . . . . . . . . . .... .70 . .. . . . . . . . . . . .. . .. . ... . ... 5.5& 
Grundy Center ........ . . . . .,a .08 . . . . .01 .20 .60 T . . . . . . . ... 1.20 .75 . .. . .. . . . . .20 . . . . .35 ... .43 . . . . . ... . .. .23 .89 . ... . ... . ... 5 27 
Guthrie l.lenter ...... . . . . .09 .26 . . . . . . . . . . . . .30 . . . . .02 . . . . . . . . 1.19 • 77 .16 . . . . . . . . ... . ... . . . . 1.06 . .. . . . . ... . . . . . .. . ... . .. 3.85 
Hamburg.. . ........ . . . . . . . . . . . '6 . . . . . . . . .u . . . . . . . .. .26 .15 . . . . .15 . . . . . .. . . . . . . . . . .... .10 . .. . . . . . ... . . . .85 . .. . . . . . .. 1.69 
Hampton .............. . . . . .1, .21 .09 ... .. .84 . . . . .13 . . . . . . . . . . . . .11 3.60 . . .18 .06 . . . . . ... .03 .%0 .u . ... .02 . . .at t 09 . . . . . . . . . ... 6.76 
Harlan . . . . . . . . . . . . . . . . .10 .20 . ... .05 .55 .09 'l' . . . . . . . ... .08 1.91 2 71 . . . . .OIJ . . . . .08 . . . . .35 1.07 . ... .01 . . . .02 .:u . . . . . . .... 7 58 
Ha.wkeke . ............. . . . . Z.40 . . . . . . . . .19 . . . . .90 .09 . . . . . . . . . ..... . . . . . 1.93 . . .. . IJ6 . . . . . . . ... ... .30 . .. . ... . ... . ... .M . . . . ... 7.02 
Hedric ............... . . . .12 . . . .04 . .. . . . . .08 .23 . . . . . . . . . ... . ... .17 . 71J . . . . . . . . . . .05 . . . . ... .... T . ... . . ... .84 ' ... .06 . . . . . ... 2.35 
Hopeville ............. .03 .24 .19 .11 .05 .05 .25 . . . . . . . . .88 1.26 . . . . .15 . . . . . . . . . . . . .... .02 . . .32 . . . . .72 . . . . . . . . ... . ... 3.77 
Humboldt ............. . . . . .24 .19 . . . . .04 .63 .13 . . . . .01 . . .01 .03 1.61 2 32 . . . . .07 . . . . 1.46 . . . .05 .... .39 . . . ... T .18 .20 . . . . . .. 7 56 
Independence . ........ . . . . .50 .02 .05 . . . . .30 . ltl . . . . T . . . . . ... T .40 1.80 . . . . .30 . .. . .80 T .10 .05 . ... T . . . . . .. .38 . . . . . . .. , .35 
Indianola .............. . . . . .38 . . . . .13 . . . . . ... .11 T . . . . . . . . . ... . ... . . . . .17 .90 . . . . . . . T . . .. . . .. .. .03 . . .17 . .. 1.90 . . . . . . . . . ... 3.70 
Iowa Oity ............. . . . 1.03 . . . . .09 . . . . ... .07 'l' . . . . . . . . . ... . .. T .ST . . . . . ... T .05 .02 1.6Z .... T .03 .04 . . . . .43 .75 . ... . . . . . . , .60 

Iowa Falls .. ...... ..... . . . .12 18 T . . . . .25 .25 T .10 . . . . . . . . . .. 1.12 1.03 . . . . . . . . .13 . ... .21 .05 .05 .,a . . T . . .,3 .45 . . . . . . ... 4 85 
Keokuk. . . . . . . . . . . . . . . .02 T . . . . T T .88 .06 .,2 . . . . . . . . . .. ' . . . . . . . . 1.22 . . . . . . . . . . . . . . . . . . . . . ..... .... .. .. .18 . . . . . . .50 . ... . . . T . .. 2.78 
Keosa.u~ua. ............ .15 .06 . . . . T .08 T .11 .16 . . . . . . . . . ... . . . . 1.47 . ... T . . . . . ... . . . . . . . ... . . .14 . . . . . ... .12 . ... . . . . T . ... 2.311 
Knox vi e ............. . . . . .19 . . . . .18 . . . . T .29 oa . . . . . . . . . . . . . . . .18 .94 . . . . T . . . . . . . . . . . . .... T . ... . .. . . . . . .69 . . . . ... . . . . . ... 2 50 
Lacona ............... . . . .16 . . . . .15 • • • ♦ . . . .2.5 .06 . . . . . . . . . ... . . . . .10 1.02 T . . . . . . . . .48 .. .. . . . . .... . .. . . . . . . . . 1.00 . ... . . . . . . . ... 3.!l 
Lamont. ............. . . . . . . .IW . . . . .82 . . . . .as .58 . . . . . . .. . . . . .78 . . . . .09 . ... . .. . ... . . . . .... .04 .12 . . . . . .. 09 .09 . ... . .. 2.93 
Lansing ............... . . . . .65 • 2.5 .38 .:u .u .60 . . . . . . . . . . . . . . . . .'1'0 .16 .85 . .. . .55 . . . . . .. . . . . . . .45 . . . . . . ... T .76 .41 .... . .. 6.01 
Larr a. bee ... ......... .. .20 .02 . . . . . . 1.00 . . . .02 . . . . . . . . .02 . . . . 1.02 . .. . ... .36 . . . . . ... . . . . .oa T T . .. . .20 1.60 .20 .15 . . . .... 5.72 
Le OJ a.ire .............. . . . . . . . . .Si . . . . .94 .03 T . . . . . . . . . ... . . . . 1.06 .05 . .. . ... .15 . . . . .. .67 .u . . . .05 . .. .19 T .... 4.11 
Le Ma.rs. ... . . . . . . . . . . . . . .6a . . . . . . . . . . . .,5 .,9 . . . . . . . . . ... . . . . .71 .oa . . . . .6t . ... . ... . . . . T .... .55 .... .6& . . , . 1.75 .40 . . . . . . ... 6.21J 
Lenox . ... . ............. . . . . .20 .10 .05 . . . . . . . . .18 .12 . . . . . . . . . . . . . .. . .lT .60 .19 . . . ... . . . . . .. . . .. T .16 . . T .... . . .. . . ... 1 77 
Lockridge ............. .20 .10 .30 T .10 .20 . . . . . . . . . . . . . .. . . . . . . . T T . . . . . ... . . . . T .... . ... . . . . . . . ... .20 T . . . . ... 1.10 
Logan . . .............. . . . . .17 .69 .1, . . . . 1.29 . . . . . . . . . . . . . . . . . . . . . . 2.7T 3.56 .OT .16 . . . . . .. . ... . . . . .98 1.00 . ... . ... . ... 1.08 .14 . ... . . . . ... 11.00 
Maquoketa. ............ . . . . . . . . .44 .02 .61 . . . .94 . . . . . ... . . . . .. . . . . . . . . . .83 . . . . .24 . . . . .11 . . . . .93 . . . . . . . . . . ... 1.66 .o, . . . . .... 5.82 
Marshall town ......... .14 .14 .02 .18 .05 .08 .28 .97 ;--....: .49 .02 .76 .58 .10 ... ~ .60 .15 ... . .. 4.05 . . . . . . . . . . . . ... . ir' .... ... . . . . . . . . . . 
M11.son Olty ........... .90 .80 1.26 T .10 1 5.20 

..._ 
.90 tl.05 . . . . . . . . . . . ... 00 I . . . ~ . ·'° . .. . . . ... . . . . . . . . . . ... , . . . . . . . .. . . . . . . 

Melrose ................ . . . . .03 . . . . .08 .07 . . . . . . . . .09 . . . . . ... . ... .02 .OT . . . . . . . . . . .O!J .07 . . . . .... .. .. . ... . . . .. 1.03 . ... • • • ♦ .. . . .. . 1 51 

Mooa.r .................. . . . . . . . . . . . . T . . . 14 .20 .80 . . . . . ... . . . . . . . . .90 . . . . . ... . . . . . ... . . . . . . . . ... 1.00 . . . . ... .42 T T .... 2.96 

Monticello .. . ........ . . . . .32 .70 . . . . .08 .22 . ... . . . .. . ... .ta 1.27 . . . . . ... .sa T .12 . . . . .,6 . .. T . ... . ... T .11 ... . .. 4.24 
Mt. Ayr ... ............. 

. ... 8.13 . . . . .80 .15 .25 . . . . . . . . .03 .50 . . . . . . . . ... . .. .01 -'' . ... .28 . . . . ... .02 . . . . . . . .01 .06 1.13 . .. T . . . . . . ... .. 
Mt. Pleasant .......... . . . .56 . . . . .10 . . . . . . . .09 . . . . . . . . ... . . . . . . . . . . . . 1.09 . . . . . . . . . .. . . ... . . . . . . . . .14 . .. . . . .. .05 ' .. . . ... . ... 2.03 
Mt. Vernon ........... . . . . .30 . . . . .60 . . . . .05 . . . . . . . . . . . . . ... . . .90 . . .10 . ... . . . . .60 . . ·'° . .. . . ... . .. . 1.33 . . . ... . ... 4.18 . . . . 
Mt Vernon(Hubba.rd) . . . . .lT . . . . .60 T T . . . . . ... . . . . . ... . ... . .. . T .86 . .. . . . .14 . ... .01 .70 . . . . .52 T T . .. T 1.24 .01 ... . . ... i .25 

Murr~ .......... . . . . .1, .u . ... .08 . . . . .10 . . . . . ... . . . . .23 . . . . 1.60 . . . . .13 .04 . ... . ... . . . . . . . T . .. . 05 . . . . .85 . . ... . .. . .. 2.86 
New a.mpton ........ ♦ ••• .48 .15 .11 .55 .48 . . . . . . . . . .. . . . . .57 1 :u . .. . . .IT ·°' . . . . . ... T . . .05 . . . . . . .26 . . . ... . .. 4.10 

Newton ................ . . . . .29 . . . . .10 . . . . .11 . . T . ... . . . . . . . . . . . .,a .28 . . . . . . . . . . . . . ... . ... .02 T .,5 . ... .04 . . . . .26 . . . . . . ... . ... 2.00 
Northboro ............ . . . . .80 .52 . . . . . . . . . .10 .27 . .. . . . . . . . . . . . . .10 .10 . . . .93 . . . . .. . .. . .. .... . .. .10 . .. . . . . . .07 . . . . ... . ... 2.49 
Northwood ........... . . . . . 1.18 .22 . ... . . . .20 .22 . . . . . . . . . . . . .05 .12 2 90 .TO . . . . . . . . . ... . ... .... .18 . ... . . .. . .12 . . . . .. . ... . .. 5 89 
Odebolt ............... . . . . . .la .03 . . . . . .. .32 .68 . . . . .10 . . . . .10 1 62 .40 . . . . . . . . ... . ... .48 T .36 .07 . . . . . . . .95 .16 . . .. . ... 6.40 . . . ... 
Ofiden ....... : ......... .10 .02 .20 .06 1.05 .50 .26 .45 .87 2.as .72 .71 T .40 J 7.21 . . . . . . . . . . . . . ... . ... . . . . . . . . . . . . . . . . ... . . .. . • •A• 

0 in . . ..... . ......... . . . . . . . .37 .34 . ... .14 T T . . . . . . . . ... . ... 1.00 . .. . . . ... 1.60 . . . .71 T . . . . ... .71 T .... . . 4.87 
Oma.ha. (Neb.) ......... . . . . .2Z .76 . . . . . . .18 T T . . . . . . . . ... l.66 .60 .18 . ... . .. T .35 1. 13 T . . . . . . . . .40 .44 . . . . .. .. . .. 5.77 
Onawa . .............. . . . . . . .30 .38 . . . . . . . . 1.88 .10 T . . . .. . . . . .05 .20 1. 715 .'8 .12 .08 . . . . .... . . . . .20 T .60 . . .02 . . . . . .20 .... . .. . ... 6.36 
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IOWA WEATHER AND CROP SERVICE 

DAILY AND MONTHLY PRECIPIT ATION FOR JUNE, 1899-:oNTINUED. 
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IOWA CROP REPORT, AUGUST 1ST. 

Following is a summary of the reports of county and town
hip correspondents showing the average condition of linripened 
:rops August 1st. 

Corn has ma.de marked advancement, and the average con
lition of the crop is rated at 90 per cent, as against 83 per cent 
,n July 1st. The condition of other crops is estimated as fol-

ows: 
Millet, 94 per cent; :flax, 95; buckwheat, 90; broom corn, 88; 

orghum, 91; apples, 59; grapes, 48; potatoes, 100; pastures, 9,. 
On August 1, 1898, the same correspondents reported the 

:onditions as follows: 
Corn, 94; millet, 90; :flax, 95; broom corn, 90; potatoes, 78; 

~pples, 63; grapes, 95, pastures, 86. 

ACREAGE OF IOWA CROPS, 1899. 

We present herewith a oarefully prepared table showing the 
i.orea.ge of crops by counties for the current season. It is based 
>n the census of crop acreage for the preceding season, made 
JY the township assessors under the direction of the secretary 
>f state, as provided by the statute. The acreage for this sea
,on is figured from the reports of county and township corre
,pondents estimating the increase or decrease as compared with 
~he year 1898. The figures are believed to be approximately cor
rect. The following summary of the figures for the whole state 
will be of general interest: 

Oarn.-The total number of acres planted of this leading 
crop appears to be 8,460,521. Last year, according to assessors' 
returns, the total was 8,374,530 acres,showing an increased plant
ing this year of 85,991 acres. There was a considerable increase 
noted in many counties, but this was in part offset by a 
decrease in others, so that the net gain in acreage was small. 

W-tnuT Wheat.-The area of winter wheat sown in the fall of 
1898, as returned by the assessors, amounted to 154,177 acres. 
The larger part of the crop was lost by wintQr-killing, and 
according to careful estimates of crop correspondents the total 
number of acres left for the harvest was only 27,427 acres, or 
about 18 per cent of the area planted. It is quite probable the 
destruction was more nearly complete than those figures indi
cate. 

Sprtng lVheat.-Acreage sown tbis year, 1,539,391 acres, a 
decrease of 87,735 acres, compared with last year. 

Oats.-Number of acres sown this year, 4,069,557. La.st 
year's acreage, 4,076,669; decrease, 7,112 acres. 

Bartey.-Number of acres harvested this season, 557,598. 
Last year, 575,815 a.er~ ... , der·ease, 18.217 acres. 

Rye.-Acreage this year, • ..-1,?a6 acres. 

Flax.-Area sown this year, 142,175 a.ores. Area last year, 
according to assessors, 189,882 a.ores, showing a decrease of 
4 7, 707 acres. 

Pot,at,oee.- Area planted, 154,243 acres. Area planted i11 1898, 
155,131 acres. 

Tame H ay.-Present acreage of timothy and clo-ver meadows, 
2,544,343 acres. Last year the aggregate was 235,286 greater. 

Prairte Hay.-Acreage of wild hay reported by a ssessors last 
year wal!I 11198,332 acres. 

PastuTage.-Acreage reported by assessors, 7,460,922 acres. 

CLIMATE AND CROP REVIEW FOR JULY. 

The average temperature of July for the state was a.bout 
normal, with less than the usual number of oppressively hot 
days. The weather conditions were generally favorable ior 
the rapid growth of vegetation, and also for tlie comfort of 
those who were engaged in farm operations. 

The average amount o.f rainfall was less than normal, and 
there was considerable inequality in its distribution, the west
ern half of the southern section receiving the largest quantity. 
The looal stations in their records show a range from less than 
an inch to nearly nine inches of rainfall for the month. The 
greater portion of the state, however, received an ample supply 
of moisture, and there was but a small area wherein there was 
injury to crops from effects of dry weather. 

The greater portion of the rain fell in the first half of the 
month. From the 3d to the 15th the weather was murky, cloudy 
and showery over a large part of the state, ea.using mu0h delay 
in haying, cultivation of late corn, and cutting early grain; 
and there was considerable damage to hay that was cut and 
put up during that period. The heavy local showers and wet 
weather in the early part of the month also caused some dam
age to oats, spring wheat and barley, from the effects of lodg
ing and rust. But the moisture was very beneficial to corn, 
potatoes, pastures, new seeding of timothy and clover, millet, 
:flax and garden vegetables. 

The last half of July was generally dry and warm, afford~ 
ng ideal weather conditions for securing the balance of the 
hay orop in prime order, and for harvesting the cereal crops. 
The time was well improved, and by the close of the month 
nearly all of the small grain was in shoek or stack, and thresh
ing operations were well under way. The month as a whole 
was very favorable for the rap\d advancement of corn, which 
had made a late start and needed forcing conditions to bring it 
to maturity in advance of frost, According to reports of crop 
correspondents corn gained about eight points in oondition in 
July. Other unripened crops were also well advanced. 
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Boone. . .. . .... . .. .... .. .. .. .. .. .. .... . .... .. .. . 8,261 105,490 50.6.50 896 l ,220 160 1,895 16,720 23,ato 09,608 
Bremer ......................................... , 830 60,150 52,«45 2,150 8:!0 2,0 :7 l .608 21,130 22,451 69.364 
nuch ,~nlLn. . .. .... .. .. ... . ... . .. .. . .... ... . . .... 6lol 85,510 S!l,410 a,072 1,040 158 1.512 as.um 17,422 9J,IW 
B u en a Vis t a . .. .. .. . .. . . . . .. . . ... . .. .. . .. .. ... 18,230 100,972 SR,516 7,1130 635 1,400 2,051 H ,8 !0 27,104 112,0t!"1 
Butler . .................................. ..... .... 5,160 98, 170 70,995 4,iOO 8,5~'i 946 1,456 Hl, !50 15,55.:1 78208 
Oa.lho un ...... ... .... ..... . ......... ..... .. .. .. .... 16,130 102,550 51.738 3,020 1,265 1.198 1,200 11 ,135 25,<H8 sa:;;io 
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Oerro Gordo .......... , ... , .. • .... ••·.•••• . . . . .. . 6,1'188 87,' 5 •"" , 70 l , 67 5,662 l ,l:IMI 26, '10 15,86.5 711 11511 
Ober okee .... .. . . . ..... .. .. .... .. .. .. . . . . . .. .... . . . 39,370 107,017 50,460 9.860 2CO -145 1,60.i 16.&0 16,821 oa:1.15 
Oblckusaw . .. .. .... .. ........ .... . . ... .. . .. .. . .. ... 2,445 56,620 01,428 5, HO 682 6,860 1,602 29,780 15,1163 76,8'7 
Ola.rke ........................... · ··.. .. .. 185 76 55,568 19,890 . . . 1,000 . . . . .. . . 883 36,550 763 ia.238 
Olay... .... .. .. .. ... . .... .. .. . ... . ....... . .. ...... 16,400 76,617 4il,630 10, 194 1,615 2,580 1.243 13,P'lfl 21,853 49.0.0 
Olo.yton ........................... .. ..... 2, 100 5,800 7t ,670 59,500 5,403 4,580 110 2, 140 SB, 120 457 114.9311 
Olin too .......... . . .. .. .. . . . . . . . . . . . . . .. 660 1.80.5 11 7,207 56,830 2,015 a,« o .. .. .. . .. . 1,517 4J,IH4 4,5i7 I03,9lll 
Ora.wrord , . .. .......... ...... ..... ..... . .. . .... 56,147 123,751 f l,414 5 809 512 150 2, 118 23, 140 24,808 8.S,38U 
D allas...... ... . . .. .. .... ... .. .... .. .. . 280 6,847 00,238 32,265 705 6.50 .. .. .... l ,091 20,107 J0,798 67,QXI 
Davis . . .. . . . . . . . .. . . . . . . .. . . .. . . . .. . . . 024 168 56,815 16,120 . .. . 755 . . .. ... . 478 ,v,,950 104 112,491 
Decat u r .......... .... .... ........ ..... .. 960 240 63.130 10,625 70 610 ......... 753 40,670 1,180 llf.588 
Dela.wa r e ... . .............. . , , .. , ..... •.. . .. .. . .. . 9".;?2 M,51/J 47,"65 5,370 l ,f07 . . .... 1,460 40,915 11,091 -l Oll.53• 
D es MolD 08,. .... ... . . ... .......... ... .. ........ 280 f2,l t ] 31,357 ... 980 ... 887 JI) 890 508 51,IOI! 
Dick i nson ............. ,.................. . .. .. .... 22,102 27,536 23,660 16,817 1,454 7,-jSI) 601 5,965 2:?, 117 28.DI 
Dubuq u e ....... ......... .. ............. 95 194 63.197 M,06i 1.780 4,0fO ... . .... 2,358 311,262 3,710 111.1151:1 
E m met.. ................. . .. .... .. .. .... .. .. .. .. . .. 00,332 37,820 23,600 10,llSO 510 6,0'lB t30 6.5M 20, 122 27,301 
Fayette.... . ..... . . . . . . . . . . . . . . . . . . . . . . . . 160 3,0fa 89,2:?0 63,0J J 7,123 2,103 2,Zm 1,9'~ 52,535 1!'1,691 105,001 
F loyd .............. . .. . .. .. ...... .... .. .. ... ..... 3,960 79,SW 68,7t0 5,812 1,980 4,005 8, 142 22,740 9,2-13 58.0f9 
Fro.ukl!D ............ . .. . . .. . . . . .. .. . .. . . . . . . . ... 9,210 99,242 76,IHO 8,680 1,330 3,890 1,320 19,114 16,602 65,!if 
Fre mont ...................... . .... . .. 3,508 10,600 108,260 11,824 720 270 .. . . .. . 680 11,040 4.IS68 46, IIBJ 
GreeDe . . . . .. .. . . .. . . .. .. . . .. .. .. . . .. . . .. .... . . . . .. 0,180 103,455 54.030 2,800 &',5 530 1,806 15,071 2e.S28 67,U! 
Grundfe .................. ,........ . ... . ... .. .. .. 10,389 06,370 70,690 Hl,730 9d0 f02 2,148 22,500 16,987 66, I~ 

g~~~~ii ::.:::::: ::::::·:::::::::::·::·:: ::::::::.. ig:m 1gg::J ~::~ t~ .~ ""774. i:gg ~:~ a~:~ ~t~ 
H a ncock .................. . .............. . .. .. ... . 20,078 71.730 63,060 9,836 1,rao 8,694 1,120 15,390 :il ,'i64 tf ,9.51 
H11.rdln . . ................. . , ... , ............ , . .. . ll ,560 9~,00tl 58,662 2,991 •so 651 l ,211() 20,790 18,762 7l 255 
H a rrison ............. . . .. . ... . . . . . . .. .. . . . . .. . . .. . . 41 ,3.ro 102,650 15,802 8.50 1,02/i . . .. . . . . . 1,502 8.630 17,086 78,2'14 
H e nry. .......................... .. ........ 420 163 67,730 27,8.50 .. .. ..... 900 ... . 712 29,804. !4 87,0XI 
B oward .... .. ............................. . . . . . . .. a,a!M 50,490 52,362 6,742 260 6,ll65 1,099 30,521 14,260 53,076 
Humboldt................................ .. .. .. .... 24,501 61,283 33,746 2,658 24? 2,068 81t 11,665 23,055 4%,~ 
lda. .. . . .. .. .. . . .. .. . ... . . .. . . . . .. . . .. . . .. .. .. .. . . . 26,356 98,014 39.890 4,893 190 .. .. . .. . 1,188 18,026 5,182 411,691 
Iowa............................ .. .. .. .. . .... .. 1,7iO 88,852 i0,714 3,2ro 2,tJ O .... .. .. . l ,2J7 37,750 4,1167 8i,II05 
Jack son .............. . .................... 04 J,2'1i7 70,863 4.1,570 1,1518 7,018 .. .. .. . . .. 1,6t5 311,810 1,938 127,801 
J aspe r . .................................. 156 15,610 Illl,53i 46.920 l ,a52 740 .......... 6,760 as.1110 3,048 10!!..11111 
J e ff'er son .... .... .. . . .. . .. .... .... . ...... l , ◄ 20 220 54,007 21,167 . .. .. . 1,637 ....... , .. 510 ~5,210 43 11:2,071 
J ohnson .............. .... .... .... .... ... 109 J,617 98.560 '8,780 I 7i0 3,820 ...... .... 1,635 4.J,08t 2,33t 106,1133 
J ones .. .. ... . ... ....... .... .. .. .. . . .•. .. .. .. .... 796 80,970 31,300 J,3i8 ~.610 . .. .. .. .. 1,010 42,031 J ,566 JJO,MJ 
K eokuk .................. - ........ ·...... .. .. . ... 9ol0 95,«,0 4~216 820 l ,',fO .. 1,415 41,&;o 098 91.5.W 
K ossu th.......................... . ........ ..... 50,BlO IH ,560 78,407 15,620 5il0 9,E86 2,1130 15,260 68,467 75,£ 
L eo ....................... , ... , .... , .. . . . 587 l iO 46,187 13,500 . . . . 1,2t5 .. . ... . . 1,1;0 34,890 2118 711,084 
L inn .......... , ... · ...... · ... , .• .• .. .. .. .. 79 1,390 104.970 i10,4a5 1.000 3,375 . . . . . . .. 2,310 47,3IO 'i",5.!2 JIJ,ll!M, 
Louisa . .... ......... .......... .. ... ... .. 316 055 so,uo 25, 171 ........ 1,sao .... .. .. . ~o 18,805 J,333 116.S&S 
Lucas...................................... 503 290 47,063 17,580 56 J.IW . f.60 40,SUS 415 i2.243 
Lyo n ..................... . ............... ,. . . . . . 95,287 55,MO 35,630 SJ,230 61U 919 I ,569 3,6 n 15,5,;7 32,6J!J 
M11.dlson ........... ·•· · ·· ....... .. ....... 314 8,04!} 82,980 26,450 816 1,230 .. .... . 1,235 35, 470 3,424 99. ll8 
Ma.h a.ska.................................. 299 2,71!0 SS,610 33.7 H 1, 146 1,1211 . .. .. ... 1,718 211,432 1,228 00,7ili 
Ma r lon ................................... 48 8.asi 89,672 il l,2IJ 708 1,627 ... . .. . 1,-176 24,100 2,130 7t,7l8 
Marsh "IJ .................... · ····· .. ··. .... .. .. 17,7',H 116,950 48,1120 l ,9o0 4J'i" ..... , .. 1,83.Q 30,430 3,102 71 ,67'/' 
Mil ls .................... , .............. , 315 19.364 96,318 14,518 310 214 .. .. .. 1,096 15,450 6.638 62,!4~ 
Mitch ell ................... , .... .... .... ...... 5,8a9 Ml,837 51,310 15,260 1,014 12,0ZO 2,027 oJ,810 4,328 U,Mf 
Monona . .. .. .... .. . ..... ... .. .. .. .. .. . 48 32,1116 1111,320 14,780 4,51!0 060 ... .. .. . I ,HIO 7,Sfo 29, ';60 74,'il~ 
Monroe ... .... .... .... .... .... ........ ... 240 138 4],410 10,111a ... . .. 77! ... .. .... -l70 30,018 465 97,7iJ 
Mo ntgomery .. . ......... ................ 293 25,160 95,870 l tl,880 .... 218 . ..... 1,0 14 I6,i160 2,87d 62,B~ 
Muscatine ......... , .......... •· .. . •. . .. 840 1,840 Oi.508 2.>,at;O 3,885 2,270 . .. 1,865 23,409 4,280 65,117~ 
O' Brtea .. ... . ... .. .. .. .... .. ......... ... .... .. .. . 42,l.;9 91,101 45,341 36,SYS 260 l,1156 1,360 12,3 -lO 15,74il 55,116 
Osceola ...................... , • •· · . ... ... .... 41.746 39,740 28,100 27,600 358 4,824 89-l 7,031 11 ,610 18,002 
Page. . ... - . • • .......... • •·• ••· •. • .... • • 2,680 l 3,3i0 12J,558 2t,51! 741 90.5 . . • . . 1,320 28,207 4,243 83.87! 
Palo Al to....... . .... .. .... .. .. .... . .. ... .. .. . 13,842 118,507 49,600 7,074 808 6,316 990 6,259 39,UJ •11,3911 
Plymouth .... .. ,. .. .... .. .. .. ..... .. .. .. . 113 560 130, l il l 4:";,840 9,219 5f0 370 2,l;!28 10, 156 31.405 68,ICI:! 
Poc11.h ontas...... .. . .. .. .. .. .... ....... .. . ... l 7,0lr5 ll0, 173 511.270 7,220 910 5,210 :.!,046 8,WO 41.696 81,'WI 
Polk ............................ ··· .... ... 112 14,iH9 09,87~ 34,260 210 MO .. .... .. 3,886 2l ,i157 H ,574 67,i?3I 
P otta wat tam ie . .......................... ........ 63,058 :tlil,176 38,:.65 960 ws ... .... 4,110 27,000 19,433 121 .a,J 
Poweshtek . . . . . . .. . . . . . .. . . . . . . .. . . .. . . . .. 185 a,aoo 1os,11111 48.920 :J,4ll0 730 . . . 1,380 a9,1S80 2,0.,s JOJ.'193 
Rtogguld ... . . . . . . .. .. . .. . . . .. .... .. .. . . . 318 21'0 87,016 25,578 210 590 .. . . . . . . 920 i0,ll20 1,5 17 IOS, H7 
Sac.......... . ... .. .. .. ... ... . .... ... ... . .... 18,676 110,a50 50,152 6,802 7311 620 1,270 20,170 19, iUf 68,3i8 
Scott....... . .. . . .. . . . . . . . .. . . .... .. . . . .. 3,(148 7,510 73,005 25,CJO U,476 2,0.20 . . . .. . . .. 5, 402 25,627 5,1!12 60,17a 
Shel by.. .. . ......... .... .... .. ... . .. .. .. .... .. .. .. 46,540 125,2~ aa,!l~il 5,600 513 ... .... 2,083 2.1,651? 9,868 66.3i7 
Sioux ................ .... .... .... ... ...... . 119.573 107,0tO 56,480 27,524 517 495 1,504 0,127 24 .102 48.0!5 
Story .......... .. .,........................ .. . . .. 6, l-18 102,693 50,2i0 1162 1,140 .. . . 1,152 21,6t3 19,St.2 114 ,!!92 
Ta.ma . .... .... .... .... .... .. . . .... . ... .... 133 13, l fiO 114.240 53,073 27,488 800 . .. .. . .. 1,680 32, 114 7,008 102,i.W 
Tay lor ..................................... l ,19-1 591 86,1140 23,707 506 719 ..... .. .. 2, HO 36.'81 1,862 8(), J'ill 
Uo!on. . ... ..... .. .. . . ... . . .. . ...... . .. .. 51! 576 60,714 2tl.037 200 610 ... ..... 9'Z6 34,810 1,132 H,21;! 
Van Buren ......... .... ........ .. .. ..... 189 ...... .. 3!,9S2 16,386 ... .. .... 1,035 ..... 387 41 ,240 118 103.531 
Wapello. . .......................... . ...... .. . . . 540 58,273 111,su . .. .. . . .. 1,008 .. .. . 90 1 33,260 254 80,60d 
Warren .. .. . . . . . . . . .. . .. .. .. .. . . .. .. .. . . 201 7,929 84,396 29,610 aso J,1-16 . . . . .. . . . . l,8tl0 .U,070 2,1129 96,l?Bl 
Wa.sbl ogt on . . . . .. .. •... .... . . . . . . . . . . . . .. 249 3117 85,74e fO,O&I 460 2, 113 . . . .. .. . IU6 40,260 253 8'.094 
Wayne .. .. . . . . .. . . .. . . . . . . . .. . . . .. .. . . 134 2, 173 41,260 13.510 . .. . . 8&0 . . 857 t D.003 1:106 67,315 
Webster.... .... .. .. .. .......... .. .. ..... ... . . H ,4a8 ll•,918 70,1158 4,9'10 I ,aMI I ,870 1,353 12,239 ~2,284 85,, 
Wlnne b1~1to. .. . . .. . . . .. ... ... .. .. . . . .. ... . .. . . 28,820 40,058 37,5t0 8,957 180 4,100 958 • 9,868 2-J,282 31,~ 
Winnes hie k .............................. UO 10,550 72,430 65,310 10,717 10,118 8,850 l , t45 42,170 8,184 81, 
Woodbu ry. .. .. ....... . .. .. .. .. .... . ..... ... .. ... 82, HIB 144,565 28,280 5,166 '128 450 1,890 8,mt 22,43-4 76,~! 
,vortb .............. .-............................ 7,150 87,~5:J 50,li20 7, 150 270 9,620 1,1ao 10,1100 t5,li56 o,~

711 
\Vrlght...... ..... .. ........ . .... ..... ..... ... . 16,890 87,609 61.132 5,100 '80 8,870 1,220 18,750 29,623 55. ' 

- -·1-:-:-::-:c:-1-.:-cc:-1-:-~-;;;::-;:r---:::-·1-- -·1-:-:: -·1--::c-oc:- - ·;77.'.;; 1·---;-;;.:c;:;;11---;-;;; -27,427 l,539,3tl l it~60.52t 4,069,S.'l7' 557,598 126,2;,!6 142, 175 154,243 2,~ 14,3-13 l ,1!18,a!2 7,400,eel 
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row A WEATHER AND CROP SERVICE. 5 

WHAT GLACIERS HAVE DONE FOR row A. 

BY PROF. SAMUEL CALVIN, STA.TE GEOLOGIST. 

Everybody knows in a genQral way that Iowa was once the 
abode of glaciers and presented an aspect as dreary and unin
viting as the central portions of northern Greenland or the iee
locked continent of the Antarctic It may not, however, be so 
generally known that severe glaeial conditions have recurred 
in Iowa more than once, and that in some cases at least, the 
interglacial intervals were characterized by a mild climate and, 
in point of duration, were more than equal to all postglacial 
time. A consideration of Greenland and Antarctica, in their 
presant condition of frigid deso1 ation, would scarcely suggest 
that the action of glaciers could be, in any way, benetl.cent; 
but it needs only a c0mparison of preglacial, with postglacial 
Iowa to demonstrate the fact that g-laciers and glacial action 
have contributed in a. very large degr"e to the making of our 
magnificent state. What Iowa would have been, had it never 
suffered from the effects of the ponderous ice sheets that suc
cessively overflowed its surface, is illustrated, but not perfectly, 
in the driftlesa area. Here we have an area that was not 
invaded by glaciers. This area lies mostly in Wisconsin, but 
its edges overlap southeastern Minnesota, northeastern Iowa 
and northwestern Illinois. In our own state, Allamakee county 
and parts of Winneshiek, Fayette, Clayton, Dubuque andJack
son, belong to the driftless area. Furthermore, the southern 
limits of glacial action are fairly well defined, coinciding in a 
general way with a line drawn from Jefferson City to St. Louis, 
and along the Ohta river from near its mouth to Pittsburg. 
East of Pittsburg the glacial boundary curves to the Borth 
and east, and at last conforms very nearly to the southern edge 
of Long Island. $outh of the line described there are further 
epportunities for comparing preglacial Iowa-or rather what 
Iowa. would have been without the modifications wrou2"ht by 
~laciers-witli the Iowa we know to-day. There is yet one 
other way of learni:ai' something about the surface of pregla
cial Iowa. During the last two decades numerous deep wells 
have been b0red through the loose surface deposits and down 
into the underlying indurated rocks. The records of these 
wells show that the rock surface i! very uneven. Before the 
glacial drift, which now mantles nearly the whG>le of Iowa, 
was deposited, the surface had been carved into an intricate 
system of hills and valleys. There were narrow gorges hun
dreds of feet in depth, and there were rugged rocky cliffs and iso
lated buttes corresponding in height to the depth of the valleys. 

If the eroded rock surface bad not been covered up and pro
tected by the mantle of glacial detritus, the angular, jagged 
topography indica.ted by well records as characterizing pregla
cial Iowa, would have been toned and 1oftened, to some extent, 
by erosion and atmospheric waste. So far, therefore, as topog
raphy is concerned, the driftless area and other nonglaciated 
portions of the country give a more correct notion of what 
Iowa weuld have been if the great ice sheets had not worked 
their beneficent effects upon its surface. 

The driftless area differs from the drift-covered portions of 
Iowa. in a number of important particulars. For present pur_ 
poses, however, tl:uise differences may conveniently be reduced 
to two classes: First, differences in topography, and, seaond, 
differences in the superficial materials or soils. 

To a perilon passing from the drift-covered, to the driftless 
pa.rt of the state, the topography prelilents a series of surprises. 
The gentle undulations of the drift give place to sharp contours 
and high reliefs. The topography is of the most pronounced 
eror,ional type. The principal drainage streams :flow in valleys 
that, measured from the summits of the divides, a.re 600 feet or 
more in depth. The Oneota or Upper Iowa river, in Allamakee 
county, for example, flows between picturesque cliffs that rise 
almost verticaily to a. height of from 300 to 400 feet, while from 

the summit of the cliffs the land rises gradually to the crest of 
the divides, three, four, or five miles back from the stream. 
Tributary streams cut the lateral slopes and canyon walls at 
intervals These again have tributaries of the 15econd order. 
Each affluent indeed brancaes and re-branehes until the whole 
surface of the drainage slopes is oscupied by a palmate system 
of sharp erosion channels separated by rounded ridges. In 
such a region a quarter section of level land would be in the 
nature of a curiosity. The straii'ht section-line roads that 
divide the drift-covered parts of the state into squares as reg
ular as a checker board, are altogether unknown; for highways 
must, perforce, go where they can, and in the driftless area 
they wind along the summits of ridges or pursue an even more 
tortuous col:lrse al0ng tp.e stream . valleys. In passing from 
valley to divide, the grades are steep and long; and al ways, no 
matter what the direction or purpose of the traveler, the way 
is sinuous, and the journey is much longer than would be 
necessary if it were possible to follow straight lines. 

Railroad building in such a country is almost out of the 
question. At all events it is attended with difficulties that 
would scarcely be appreciated by the residents of the drift
covered portions of the state. For example, the short piece of 
road between Waukon Junction and Waukon, pursues a tor
tuous journey of 33 miles, and yet the two pointis, measured on 
an air line, are only a.bout 16 miles apart. In the 33 miles of 
distance the grade rises nearly 600 feet, while curves, numer
ous and sharp, offer further obstacles to successful operation. 
The road in question follows the valley of Paint creek, and the 
trains winding back and forth on the sinuous track grind 
around the sharp curves with creakings and groanings unut
terable. This is a fair example of railroading in the driftless 
area, a fair example of conditions that would have been· met 
throughout the whole state of Iowa, had it not been for the 
leveling effects of glaciers. Compare this picture with that 
presented by railways in the counties west of Howard, Chicka
saw, and Fayette, where the li:aes are laid out on straightaway 
courses, across valley and watershad, with scarce perceptible 
grade, for scores of miles at a stretch. For the matehless 
facilities with which the highways of transportation, between 
different portions of our state and neighboring- states, are 
established and maintained, we are indebted, to an extent diffi; 
cult to appreciate, to the beneficent action of glaciers. 

In the matter of· soils, oar debt to g-lacial action is even 
greater than in the matter of topography. In a. non-glaciated 
Iowa we might have moved abo-at from point to point, though 
as compared with present conditions it would have involved 
great ~xpense, great loss of time, and much inconvenience. 
But a non-glaciated Iowa could never have taken rank as a 
great agricultural state In an area that has received no gla
cial tribute the soils are, in general, the result of decay of rocks in 
places. If, as in tl\e case of Iowa, the area has but recently 
been elevated from 300 to 600, or 800 feet above baae level, the 
drainage streams flow in deep valleys. The sides of the valleys 
rise at a high angle. As fast a.s the soil is formed it is washed 
from the steep slopes. Over a large percentage of the surface 
the rocks are bare, while areas that are not completely denu
ded have soils too thin for purposes of successful agriculture. 
Furthermore, even where such residual soils as are possible to 
driftless regioni accumulate to a moderate depth, they are 
found to vary with the nature of the underlying rocks from 
which they are derived; they are completely oxidized and 
thoroughly leached of all soluble constituents; they are diffi
cult of cultivation, and crops can only be produced at the 
expense of much labor and by the liberal use of fertilizers. 
Exceptions to this general statement are found in narrow belts 
of r ich alluvial soils along the stream valleys; but soils of uni
form excel lence, spreading between the two great rivers, and 
from northern to southern boundary, would have been impos
sible in a non-glacial Iowa.. 

• 
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The conversion of a deeply trenched and eroded surface into 
a. gently undulating plain, upon which wagon roads and rail
ways, :facilitating social and commercial intercourse, may be 
constructed with a minimum of labor a.nd expense, is a service 
of immeasurable value; and yet this is one of the lea.st of the 
beneficent effects of glacial action in Iowa. The soils of Iowa. 
have a value equal to all the gold and silver mines of the world 
combined. In fact it is difficult to find sources o:f wealth with 
which our soils may properly be compared. And for all this 
rich heritage of soils we are indebted to great rivers of ice that 
overflowed Iowa. from the nort,h and north west. The glaciers, 
in their long journey, ground up the rocks over which they 
1noved and mingled the fresh rock flour, derived :from granites 
and other crystalline rocks of British America. and northern 
Minnesota with pulverized limestones and shales of more 
southern regions, and used these rich materials in covering up 
the bald rocks and leveling the irregular surface of pregla.cia.l 
Iowa. The materials a.re, in places, hundreds of :feet in depth. 
They are not oxidized or leached, but retain the carbonates 
and other soluble constituents that contribute so largely to the 
growth of plants. The physical condition of the materials is 
ideal, rendering the soil porous, fa•cilitating the distribution of 
moisture, and offering unmatched opportunities for the employ
ment o:f improved machinery in a.11 the processes connected 
with cultiTation. Even the driftless area received great benefit 
from the action of glaciers, for, although the area. was not 
invaded by ice, it was yet to a large extent covered by a pecu
liar deposit called loess, which is genetically connected with one 
of the later sheets of drift. The loess is a porous clay rich in 
carbonate of lime. Throughout the driltless area it has covered 
up many spots that would otherwise ha.ve been bare rocks. 
It covered the stiff, intractable residual clays that would other
wise-have been the only soils of the regions. In itself it con
stitutes a soil of great fertility. Every pa.rt of Iowa. is debtor 
in eome way or other to the great ice sheets of the glacial 
period. 

NOTE AND COMMENT. 

The cry of drouth, and the promulgation of theories a.bout 
timber-cutting and tile-drainage drying up the earth, are no 
longer heard in the land. They have been laid aside for use 
in the next dry spell.-Charles GUy Citizen. 

* * * Mr. W. E. Donaldson, one of the assistant observers a.t the 
U. S. Weather Bureau station in Des Moines, bas received a. 
well-merited promotion, and has been assigned to duty as assist
ant aL Ithaca., N. Y., the central station of the climate and crop 
section of that state. While greatly regretting his departure, 
we are pleased that his faithful work has brought official recog
nition and deserved advancement. 

* * * A recent news special from Berlin, Germany, states that 
during a. thunderstorm forty people were prostrated and three 
of the number killed by a stroke of lightning. They were 
standing against a. wire fence, or railing, witnessing the clos
ing heat of a horse race when the fatal discharge occurred. 
This serves as another object lesson as to the danger of contact 
with metallic conductors when electric storms a.re raging. 

** * At a recent meeting of the Institute of Mining Engineers in 
London, Major-General Schaw suggested a new idea in the way 
of blasting cartridges. His plan is to fll~ a metal cartridge with 
water, insert it in the drill hole, and then turn on a.n electric 
current which will produce a high pressure of steam in the 
cartridge, and explode it with a force of 150 pounds to the 
square inch, within a minute after the current is turned on. 
This plan, if it is found to be effective, possesses the merit of 
cheapness and safety. 

The sections that complained most loudly of excessive mois
ture in May were the first to call for rain a.bout the lat of July. 
The soil had formed a habit of being soaked, and cried for 
more water when the supply was suddenly cut off. 

* * * On the morning of August 1st Miss Anna Richart, residing 
near Madrid, in Boone county, was killed by lightning while 
engaged in hanging clothes upon a wire line. The bolt struck 
the wire and the young lady's body served as a conductor from 
the metal to the moist earth. Wire clothes lines, as well as 
wire fence!:l, are dangerous, unless they a.re electrically con
nected with the earth by ground wires. 

* * * The Burlington (Iowa) Saturday Post says: "In Corea the 
natives a.re attributing the drouth to the evil influences of the 
new electric cars which were recently introduced into Che
mulpo from Japan. But even that is more rational than the 
superstition of some of the natives of Iowa who were led not 
many years since by "Prof. 11 Foster to believe that the weather 
in the Mississippi valley was regulated by the conjunction of 
planets many millions of miles a.way. The Corean simpleton 
is to be borne with. There are others." 

*** 
Mr. Orris W. Roberts, late of the U. S. Weather Bureau office 

at Washington, D C , has been assigned to duty as an observer 
in the Des Moines office, to fill the vacancy caused by the trans• 
fer of W. E Donaldson to Ithaca, N. Y. Mr. Roberts is a 
native of Dunlap, Iowa, and completed his educational work at 
school by a. two years' course in electrical engineering at the 
Iowa. .Agricultural College. He served three years in engineer
ing a.t the World's fair in Chicago, and received a.n appoint
ment as observer in the Weather Bureau in July, 1898. He 
possesses the requisite qualities and has received a.n excellent 
training for a successful career in this branch of the public 
service. 

* * * 
The Des Moines Leader: "Of course the invention of a. 

'cyclone annihilator' has been announced, and, of course, a.gain, 
the discoverer is a Chicago man. The' annihilator' is a cannon, 
equipped with a weather vane and air trigger. The weather 
vane is to aim the cannon, which rests on a. vertical pivot. 
When a cyclone a.pr,roa.ches the back yard or the front stoop 
the vane will turn the cannon's muzzle full in the teeth of the 
monster. When the wind reaches sixty-five miles a.n hour it 
will spring the trigger, and I bang!' the projectile fired into 
the revolving cloud will dissipate it, converting it into a gentle 
and tractable zephyr. In making this cannon it is suspected 
that the inventor melts down and recasts old rainmaking 
machinery." 

*** 
A resident of Sioux City, according to the Journal of that 

place, claims to possess the power of healing diseases by 
laying on hands and invoking thti aid of the planets. The 
moon is the chief factor in the healing business, though the 
other bodies of the solar system lend a helping band now and 
then. The man who serves as the medium through which the 
healing power is transmitted says the lunar influence is effect
ive only three or four days immediately following the new 
moon. During its period of getting full and recovering from 
the effects of its fullness the moon's healing power is in a state 
of suspension, as it were. When it comes up new and fresh, 
regal in its crescent form, it is ready again to take up its benefi
cent work of healing human maladies. Now all this may seem 
ridiculous to certain skeptical people, but we can assure thern 
this newly developed lunaopathy is not a whit more absurd than 
the traditional notions of those who closely follow the moon's 
phases in their farming operations; nor is it more ridiculous than 
some of the claims and pretensions of the planetary school of 
long range weather prognosticators. 
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Applicants for government appointments will be interested 
n the following summary of requirements for a subordinate 
position in the Weather Bureau, prepared by an official of 
na.ny years' experience: "A Weather Bureau man serving on 

· 
1
ta.tion, whether he ranks as local forecast official, section 
lirector, observer, or revels in the three combined, to be a 
:redit to the service must be a man of education and training, 
ind in addition to being, like Benjamin Franklin, a 'philoso
iher, philanthropist, and printer, ' should be a statistician, a 
~eologist, and a farmer; he must be able to prophesy of weather 
•vents to come and keep an accurate and comprehensive record 
>f those past. He should be an electrician, too; and an astron
>mer, unaided by any star-gazing paraphernalia with which to 
,weep the heavens for lost comets. "-Chicago 'I'ribwne. 

JULY WEATHER RECORD. 

The month was about normal in temperature, the average 
'or the state being 7 3.1 °, with a range of about 6° from the 
owest to the highest mean. The average of the northern sec
:.ion was 71.8°; central section, 73.4°; southern section, 74°, 

The extremes for the month were recorded as .follows: 101° 
,t De Soto, on the 23d, and 38° at Mason City, on the 30th. The 
1.ottest weather of the month was from the 23d to the 26th, 

inclusive. 
The average rainfall for the month was 3.07 inches, which 

s about half an inch below the July normal for the state. The 
~xtremes were 8 66 inches at Lenox, and .42 of an inch at Whit
:.en. By sections the averages were as follows : northern sec
;ion, 2.53 inches; central section, 2 30; southern section, 4 37 
.nches. There were 16 clear days, 5 cloudy, and 10 partly cloudy. 

SUMMARY OF WEATHER CONDITIONS. 

Barometer.-Mean pressure for the month, 29.96 inches; high
est observed, 30.35, at Clarinda on the 17th; lowest observed, 
29.64, at Omaha, Neb., on the 31st; range for the state, . 71 

of an inch. 
Temperature.-Monthly mea..,, as deduced from 121 reports, 

was 73.1°; highest monthly mean, 76.1° , at Keosauqua; lowest 
monthly mean, 69. 8°, at Sibley; the highest temperature re
ported was 101°, at De Soto on the 23d; the lowest temperature 
reported was 38°, at Mason City on the 30th; the average 
monthly maximum was 93.6°; the average monthly minimum 
was 48 6° ; the greatest daily range was 47°, at Mason City; 
average daily range, 34.9°. 

Precipirotion.-A verage for the state, as determined from the 
reports of 139 observers, 3.07 inches; the largest amount 
reported was 8.66 inches, at Lenox; the least amount was .42, 
at Whitten; the greatest daily amount reported was 3 60 inches, 
at Amana and Bedford on the 3d; the average number of days 
on which .01 inch or more of precipitation was reported, 7. 

Wind.-Prevailing direction, southwest; highest velocity 
reported, 39 miles per hour from the south, on the 5th, at 
Sioux City. 

Weather.- There were 16 clear days; 10 partly cloudy days, 
and 5 cloudy days. 

ATM09PRERIO PR ESSURE. 
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STATIONS. J-4 • .µ 
'0~ o,'0 .µ'0 a> 

.0 a> <ll a> a ""'a> a (.) 
a> go <ll (.) 

i= ::s a> a> ::s 0 
a,,o ~J-4 ~'0 J-4 

a> .µ • .µ 
a> a> .... a> "' "' 0 a> "' "' ::;l J-4 tI:I 11-<..0 A ..:l ... ..o A - --

Da. vent ort ............. ... .................. 29.96 00. 21 9 29.75 16 
Des Moines ........................... .. ..... 29.99 00 .28 8 29.79 20 
Olarlnda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 31.00 30.35 17 29.82 15,20 
Oresco .............................. ........ . ....... 30.27 8 29.81 15 
Dubuque .................................. 29 96 ao .2~ 8 29.74 20 
Omaha, Neb .............. .. .............. 29.91 30.24 8 29.64 31 
Keokuk ..................................... 29.97 00.24 9 29.80 14 
Sioux Oity ..... . ........... . ... . ... ... .... 29.97 80.213 8 29.79 21 

Means ... . . ...... . .. ............ . . .. 29.96 80.35 17 29.6! 31 

WIND VELOCITY. 
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Da. venport ............................. .. ............. 4,020 35 w 7 
Des Moines. . .... ..................................... 4,063 315 SW 6 
Dubuque .. . ............ .. .. ............. .. ............ 4,199 25 NW 26 
Keokuk . . . ... ... .............................. .. ..... 3,937 20 SE 31 
La Oross~ Wis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . ,, .. . .... . . .... 
Omaha, eb . . ........... .. ........................ .. . 4,756 27 N 29 
Sioux Otty .... ....... .. ......... ... ......... . .. .. . .... 6,966 39 s 5 

OBSERVERS' NOTES 

BoNAPA'RTE-B. R V uie. A royal month for corn culture' 
hay making and grain ha.rvest generally; June and July corn 
is late but in good tilth. 

CooN RAPIDS -Downs & Oo Harvesting of all small grains 
well under way, and had most favorable weather for haying 
and harvesting; corn has gained, and is a s far Q.dvanced as 
u sual for this time of year, if not better. 

GREENFIELD-J. G. Oul!Ver. There has been very little wind 
during the month; oats and corn mostly stand well. 

GRINNELL-A. 0. Price. Seldom better harvest weather, and 
seldom grain standing bet ter to harvest 

WEST BEND-PMt Dorweiler. A fine month and harvesting 
pretty well along, promising a fair yield. 

ERRATA IN MAY REVIEW. 

E STHERVILLE-Total precipitation should have been 4.93 
inches. 

FT. MA.DISON-Total precipitation should have been 12.24 
inches. 

TOLEDO-Total precipitation should have been 8 56 inches. 

BELATED REPORTS. 

FAYETTE-May. Mean temperature, 58.7°; maximum tem
perature, 82°, on the 25th; minimum temperature, 33°, on the 
13th; total precipitation, 6 69 inches; greatest amount in 
twenty-four hours, 2.04 inches, on the 28th; prevailing direc
tion, southeast. Number of clear days , 7; partly cloudy, 18; 

cloudy, 6; rainy, 17. 
FAYETTE-June. Mean temperature, 68.8°; maximum tem

perature, 91°, on the 19th; minimum temperature, 480, on the 
16th; total precipitation, 5.54 inches; greatest amount in 
twenty-four hours, 1 93 inches, on the 13th and 14th,; prevail
ing direction, nortl:iwest. Number of clear days, 12; partly 
cloudy, 14; cl,,ndy, 4; rainy, 11 . 
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STATIONS, 

Algona• . . . . . . . ........ . 
Al ta . . . . . . . . . . . . . . . . . .. 
Alta (near) ........... .. 
Britt.. .. .......... . 
Obarles 01,y ........... . 
Olea.r Lake ............. .. 
Oresco . . . . ............ . 
Decorah ................. . 
Dows. . . . . . . ....... . 
Eagle Grove t ......... . 
Elkader ............... . 
Emmetsburg (0) . . ....•. 
Fond a ................... . 
Forest Oltyi . .. . . . . . .. 
Grand }1eadow • ....... . 
Greene. . . . . . . . . . . .. . 
Hampton .... . .......... . 
Hawkeye .............. . 
Humboldt ............ .. 
Lansing ................. . 
Lu.rra.beei..... .. ...... . 
Le Ma.rs . ............. . 
.Mason Olty (d) . . . • . • 
New Ham1,1ton (b).. .. . 
Northwood ........... .. 
Osage .................... . 
Plover .......... ....... .. 
Primghar ........... .. 
Ridgeway .............. .. 
Ruthven ....... ...... .. 
Sheldon ................. . 
Sibley ............. .... . 
Sioux Oenter (h) .•........ 
Spencer (e) ............ . 
Spirit Lake .......... .. 
Storm Lake . . . . . . . . . .. . 
Washta ................ .. 
Waverly ................ . 
\Vest Bend• (h) ......... .. 
West Unton .......... . 

MONTHLY REVIEW OF THE 

CLIMATOLOGICAL DATA FOR IOWA, .JULY, 1899. 

NORTHERN SECTION. 

Tl!lMPBRATURB, 11' DBQRBBS FA.RBNDWIT. PREOIPITATION, INOHl!!S. 

COUNTIES. 

------- -- --
Kossuth ....... :.. .. . . 1,500 7 68.6 
Buena Vista. ............ 1,619 8 71.4 
Buena Vista........ . . . ... 
Hancock............... 1,2ao .. . 70.8 
ll'loyd. .. . .. . .. . .. .. 1,012 8 71 6 
Oerro Gordo . .. . . .. .. .. 98' 75.() 
Howard. . . . . . . . . . . 1,312 27 70.l 
Wlnnesblek . .. .. .. .. .. 900 6 70 7 
\Vrlght................. .. . . . 71.2 
Wrtp;ht.. . . ... .. . .. . . . . .. . . 71 9 
Clayton .. . .. .. .. .. . .. . ... 19 73.2 
P11.lo Alto.... ... .. .. . .. . .. . .... 
Pocahontas............ . . . . . . .. 72 4 
Wlnneba.p;o. .. . . . . .. 1,220 71.3 
Olayton.......... . . . . 8 69 9 
Butler .. .. . . .. . . .. . .. 943 .. 78.4 
D'ran k lln . . .. . . . . . . 1,2'0 .. 72. 7 
Fayette. ... .. .. .. .. .. ..... 
Humboldt . . . . .. . .. 1,082 .. 72.2 
AllamH.kee. . .. . .. . .. .. 73.2 
Oherokee.... . .. . .. . .. 8 71.8 
Plymouth . .. .. .. .. . . t ,2!11 71 6 
Oerro Gordo . . . . . . . 1,130 . . 70.8 
Ohtckasaw . .. . .. .. . . 1,166 .. 71 2 
Worth. .. . .. . .. . .. .. 1,210 71.0 
Mitchell...... .......... 1,178 .. 70 8 
Pocahontas....... .. . .. ... .. 7!.6 
0' Brien. .. . .. . .. .. .. .. . . 75 4 
Winneshiek.. .. . .. .. . .. . 72. 7 
Palo .\Ito. .. . . . .. . . .. .. .. .. 72.8 
O'Brien ............... 1,406 .. 70.3 
Osceola... .. .. .. .. .. .. . 1,509 .. 60 8 
Sioux. . . .. . . . .. .. . . . . .. .. .. 75 9 
Olay ... .. .. . .. . . .. .. .. 70 6 
Dickinson.............. . . . . .. 70. 9 
Bliena Vista........ . . . . . . .. 71.1 
Oherokee. . .. . .. .. .. .. .. .... 
Bremer . . . . . . . .. . . . . . 94? . .. . 72 3 
Palo Alto............... 6 71.5 
Fayette.. . .. .. .. .. .. .. . 1,105 .. 
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CENTRAL SECTION. 

Am11.n11. ................... Iowa ....................... 23 'i8.9 o 92 12 48 30 36 5. TB +1 67 3 60 .. . . .. 8 18 10 a 
Ames..................... Story. . . .. . . . . .. .. .. .. . 936 19 73.2 -2 92 12,2'a,2.5 51 ao a~ 1.60 -2 85 50 . .. 4 18 12 1 .. . 
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... 

Audubon .................. Audubon.. ............. . .. 6 72 2 -1 91 2J 50 ao 3,:; 2 o, -.69 1 35 . . . 4 n 15 5 
Baxter . .. ............. Jasper ... . . . . .. ... .. ... 74 2 ... 98 25 50 30 37 1.77 . . 86 . .. . 7 2 24 5 N \V 
Belle Plaine.............. Benton. . . .. .. .. . . . . .. . 810 9 73 o o 94 12 48 80 33 2.87 32 1.80 .. 7 11 18 2 Si 
Oarroll . . .. . . . . . . . . . . .. . Oarro. l . . . .. . .. . . .. . .. .. .. . 9 71.4 -'? 93 10 45 ao 37 1 40 -1 82 78 .. 7 25 a 3 ....... 
o
0

edar Rapids..... . .. ... Lton.... .. ... . .. .. .... 744 17 76.0 + 1 98 22, 25 50 30 a, 3.20 -.55 1 18 . .. . e 19 Ii 7 SW. W 
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e a ware ................. Delaware...... . .. . . . 1,06l 8 71 9 o 91 26 47 ao ao 2.12 1 18 1.02 7 16 11 4 S 
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ubuque ..... .. .. .. . ... ubuque ... . . .. .. . ... 665 26 74,0 o 92 21 51 30 26 4 12 -.15 1 57 . .. .. 9 16 12 3 NW 
Galva. ..................... Ida ... .. .. .... .... ... .. . .. 6 71.6 -2 93 23 49 8 38 1 80 -2.03 51 .. ... 6 19 11 1 SW 
Gilman . .. . . . . .. . . . Marshall .. . . . . .. .. . . . . 1,035 . . . . . .. .. . . . . . . . . . .. . . .. .. . . 2 30 . . 1 55 .. 5 19 7 5 S 
Gladbrook ................ Tama. .. .. . . .. ... . .... .. .... ... . . ... .. .. t'oo ....... 1:26 ... a .... . ......... . 
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8
w 
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8f1~e~:::.:::·::::::::::::· f gg~se:·:::::::: · ::::::: 
1
'
1
~ .... i~-~ :::. ri : ~~ ~ :~ fl! :::::: fgg .::: i ½f i g ~w 

Onawa .. .. .. .. .. . . .. . Monona........ . ...... 78.8 . .. . 92 25 53 e 28 1.29 . . . . . . .53 . . . . 6 22 6 3 S 
Rockwell 01ty.. .. . .. . Ou.lhouo ........... . ... 1.219 .. 7·!.7 ..... 93 23 62 e 84 2 a2 .. ... .. 95 . ... 6 2' 6 1 ... ..... . 
Sac Olty .. .. .. . .. .. .. . . . Sac . . . . .. .. .. . .. .. 900 · ·~ ...... 91 10,23,26 51 e 82 1.27 . . . . . . .39 . .. . 7 20 8 3 

8
~ 

Scranton .. .. . .. .. . . . . .. . Greene... . . . . . . . . .. . .. . 'i, .. . 93 21, 2'.? 54 7, 80 33 1 58 .. . . . 61 . . . . 7 19 11 1 
8 Sioux OltJ;... .... .. . ... Woodbury ............ 1,122 10 73.b o 9i 20 54 8, 29 32 1.00 -2.16 .46 . .. . 5 16 5 10 

Tara . . . . . . . . . . . . . . . .. . .. . Webster .. . . .. . . . . . .... 1,159 . .. . 99 23 65 7 20 2 00 . . .. 1.50 . . . . 2 0 31 0 ~~, 
Toledo .................... Tama ................... 5 73 2 1 g5 24 41 30 39 2.37 -.71 1 80 . ... 6 22 0 9 SW 
Vinton• ... : ..... .. ...... Bent.on................. 800 9 7l.0 0 90 21,22,25 58 30 .. 1.94 -.65 1.10 ... 4 26 4 2 W 
Waterloo.... .. .. .. . . . .. Black Hawk....... .. 862 20 72.8 -5 9t 22 45 ao 36 1.61 -2.87 .61 . .. . 7 16 12 3 
West Branch....... . . .. Oedar . . . . . . . . . .. . .. 708 . . 72 0 91 24, 25 45 30 88 3 76 ........ 2.05 . .. . 6 25 3 3 ~; 
Whitten•........ .. . . .. . 8.a.rdio. . . . . . . . . . .. . . . .. .. T2.8 .. 96 22 56 31 '2 .. . . . . 23 . . . .. . 3 14 16 1 
Wilton Juocton ......... Muscatine.... .. . .. .. .. . . . . . . 74 .4 .. . . 94 12 4.6 ao 34. a:~ ....... 2:01 .. .. . . 7 20 7 4 SW ____ , ___ , ___ ,_____ --, --11---- --------- --
---~A_:v~e~ra~g~e~·:..:.· :..:· ·:..:.· :..:· ·:..:.· :..;,· :..:· ·:..:.· .:...·.:.· :..:· ·.:.· :..:".:.• :...· .:.· :..:· ·.:.:· ·..:.· :..:".:.· :..:· ·.:.· !___•:.:.·:..:·.:.:· ·:..!_!7.:!8~4;_!_~-0'.:.. 7~9~3~6~-.:.._~49~0 .!.:..:· ·..:. .. :..:·..:. .. :..:·~34!.:·!.l ...:..;2:_.::3~0'._'.__2.l :!_, 27~......:.-:.:.·.:..· ·:.:.· ;:."_'._~6 ~1~5 ...:....::?-8 ...:.....!:.8..!-~B ..:.:w_ 

SW 
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IOWA WEATHER AND CROP SERVICE. 

CLIMATOLOGICAL DATA FOR IOWA, JULY, 1899-C0NTINUED. 

STATIONS. 

Afton ....... .... . ........ . 
A I bla .......... . .......... . 
Atlantic ................. . 
Bate.via. .................. . 
Bedford .................. . 
Belknap......... . . . ..... . 
Blockton a...... . .. . ... . . 
Bonapa.rie .............. . 
B urltngton .............. . 
Bussey ........ ... .. ... .. . 
Oarson .. . ........... . 
Uentervllle .............. . 
Obe.rlton ................. . 
Ohllllcothe .............. . 
Olarinda. ............... . 
Oollege Springs ......... . 
Councll Bluffs .......... . 
Cumberland .. ...... ..... . 
Danville ....... ...... .... . 
Dle.gona.l . .. . .. ......... . 
Eldon ................... . 
Emerson ..... ............ . 
Fairfield .. .. . . . . . ....... . 
Ft. Madison*. . ........ .. 
Glen wood ........... . .... . 
Greenfield ............... . 
Griswold .............. . 
Hamburg ................ . 
Hedrick .................. ·. 
Hopevllle . . . . . . ........ . 
Indianola. ............... . 
Keokuk ................. . 
Keosauqua. .............. . 
Knoxville ; .............. . 
J-'acona.. . ............... . 
Lamoni a ................ . 
Lenox . . . . . . . . . . . . . . . .. . 
Mooa.r ................... . 
Mt.Ayr ................. . 
Mt. Plee.sa.nt ............. . 
Murray .................. . 
Northboro ............... . 
OTlla.ha (Neb.) ........... . 
Odceol11. .................. . 
Ovid ..................... . 
Oskaloosa. ............... . 
Ottumwa ............... . 
Pa.clfic Junction ...... . . 
Pella. . . . . . . . . . . . . ... . . 
Red Oak . . . . . . . . ....... . 
Sigourney .............. . 
Btua.rt .. . . . . . . . . . . . . .... . 
Thurman . . . . . . . . . . . . . . .. 
Vllllsca. . ................. . 
Wapello ................ . 
Washington ... . ....... . 
Winterset ............... . 

A. verage .......... . 
Av. for the state .. 

,a 
Jo< 

,.3 0 
Cl) C) 
Cl) Cl) ... .... 

COUNTIES., ~ .... 
0 

0 
~ .cl Iii 

"' .µ~ 
I> bl) Cl) 
Cl) al I>, -r:i:1 ~ -- -. . . . . . . . . . . . . . . . . . . . . 

e .. .......... . ..... 945 
• • • • • • • • • • • ♦ .... 8 
on ......... . . . . . 640 ... 
. . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . 857 . . . . 
. . . . . . . . . . . . . . . . . . . . ' . 
ren ......... . . . . . 8 
ines. . . . . . . . . . . . 526 . . . . 
. . ♦ •••••••••••••• . . . . . . . . . 
attamle ........ . . . . . . 

Union 
Monro 
Oass •.. 
Jeffers 
Taylor 
Davis .. 
Taylor 
Van Bu 
Des Mo 
Marion 
Potta.w 
Appa.n 
Lucas. 
Wapell 

oose ..... ......... 1,013 6 
. . . . . . . . . . . . . . . . . 
0 .......... . . . . 

Page .. . ................ . 
Page .. . ...... .. ......... 

attamie ... Potta.w 
Oass ... 
Des Mo 
Ringgo 
We.pel 
Mills .. 
Jeffers 
Lee .... 
Mills. 
Adair. 
Oass .. 
Fremo 
Keoku 
Olarke 
Wa.rre 
Lee ... 
Van B 
M~rlon 
Wa.rre 
Dees.tu 
Taylor 
Lee .. 
Ringgo 
Henry 
Olarke 
Page 
Dougl 
Olarke 
Wayne 
Ma.has 
Wa.pel 
Mills. 
Marion 
Montg 
Keoku 
Guthr 
Fremo 
Montg 
Louisa 
Washt 
Ma.dis 

. . . 
. . . . . . . . . . . . . . . 
Ines .. . . . . . . . . . 
ld .. . . . . . . . . . . 

lo ....... . . . . . . . . . . . .... . . . . . 
on .............. 
. . . . . . . . . . . . . . . . . . 

. ............... 
• . ............... 

• ♦ ••••••• . . . . . . .. 
nt .... . . . . . . . . . . 
k .... . ..... . ..... 
................. 

n. . .... ......... 
. ............. 

uren . ............ 
.. ..... . . . . . . . . 

n . ....... ........ 
r . ... . ........... ................. . . . . . . . . . . . . . . 
ld .............. . 
. . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . 
• • • • • • • • • • ♦ •••••• • 

ass . . ........... . . . . . . . . . . . . . . . . . 
. . ....... ' ...... 

ka . . ............ 
lo ... .. ...... ... 
. . ................ 
................. 

omery.. . .. . .. 
k ............ . . . 

le ................ 
nt . . . . . . . . . 
omery .... . .. 

. . . . . . . . . . . . . 
ngton ........... 
on ... ... . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . ... . 

L,080 . . . . 
6'5 . .. 

1,069 9 
. .... 8 

9E9 . . 
. . . . . 

-~~~r ·. 
. ... . .. 
. . . 
767 18 
516 61 
979 29 
.. . 8 

. .... . ... 
912 . . . 

. . . . . .. 
♦ •••• 8 
. . 7 
618, 28 

. . . . . 7 
♦ ••• 6 
• • • ♦ . . 
. ... . . . 
. ... . . . . 

1,236 6 
725 ... 

1,188 . . 
. . • . . 

l,113
1 

.. 
1,1211 .... . . . 6 

850 16 
630 6 
9601 .. 

. . 
1,033 . . 
. ... . . 
.. .. . . 
.. . 

1,058 6 
6'18 .... 
738 8 

. .. . 8 
--
. . . . . .. 

. 

SOUTHERN SECTION. 

TEMPERATURE, IN Dl!lGBl!lJrS FAHRENHBIT PRECIPITATION, INCHES 

a I>, a ~ -0 • .... O· -
IL,- - ....... Cl! • 

Cl! .... ~ ,...aa ....~ d f:1:'C 
11 a 'C Cl) a - o.S ... Jo< ... Jo< 
::l 0 ~ 

.P. ... i::1-
,.3 cc Cl) ::l 0 cc • Cll Cl) 

l!s::1 <1l ts::1 Cl> rn 
• Cl) rn Cl)bl) ...... :; d 

"' Cl) .Cl G) Cl) Q) -d .... ell Cl) "' ::l "' "' Cl! 

"' P.CI bl) .p Iii= ... .p ~ Cl) 0 
Cl) Cl) .p - ell 0 ca f Jo< 0 G) ... Jo< .Cl o-
:a Q III Q ~ A C!> 8 C 0 8 

- -- -- --
. ... ,., , ........ 

72 8 . . 92 12, 22 47 30 32 5.29 . .... 1.67 
72.4 -1 94 11,23,25 48 17,18,30 45 4.71 + 1.14 2.UO 

. . . . ..... . . . . . . . . . . . . . ..... . ..... . .... 8 88 ' ........ . 93 

95 12 9 30 38 6 33 1 69 

... ... 

...... 
74.8 . .. 96 11,22,23 48 ao 42 8.60 . . . . . a.60 
74.0 ♦ ••••• 94 :16 52 30 29 5.25 . . . . . . 1 75 
V4.8 . .. !13 23 52 9 86 5.98 . ... 1 90 
75 4 -1 98 u 51 9 87 2.28 -1.46 .66 
76.0 . . .... 97 26 48 80 86 2.69 . ..... .68 
. . . . . .. . .. . ... . ....... . ..... 7.42 . ...... . 2 10 

. . . . . . .. . ...... . ... 2 22 1.11 

. ..... 

. ..... 

75.4 -1 96 26 5i 30 3~ 3 3o -2.15 1.40 
72.7 • ♦ •• 91 ll,U,26 48 30 llO 7 20 ' ...... 2.61 
. . .. . . . 4..13 . ... 1 10 

74 9 -1 96 22,28 61 30 39 5.39 + 1.06 1.87 
75.3 + 1 95 1 54 8 88 5 93 + 49 1.82 
75 2 .... 95 10, 25 64 a 85 2 21 . .... .67 

. . . . . . . . . ...... . . . ...... ...... 4.90 . ....... 2.00 
. . . . . . . . . . . . . .. . . . . . . . .... 2 34 . ....... .41 

72.0 .. 91 23 48 30 37 6.40 . ..... 2.30 
75.8 ...... 100 j6 62 9, 80 40 a 62 . ... 1.53 

. ...... . ... 2 40 . .. 1.00 
73.4 -2 93 213 54 ao 81 2.22 -1 06 1 09 
75 .5 2 91 1%. 26 58 30 ...... 3.68 -.22 1.22 
73.6 0 98 25 62 30 40 2.95 - .79 1 07 
73 2 -1 93 9, 22 52 7 30 4.~3 +.29 1 35 
. . . . . . . . . .... . . . ....... .... 5.23 . , . ... 1.93 

. . . . . . ... . . . . . . . . . .. .. . ... .. 3.77 . ...... 1.50 
73.4 . ... 98 12 50 30 33 3.03 . . . . . . . 1 34 
72 8 -1 go 22. 26 54 30 30 4 37 +.11 1 40 
711 7 0 91 11 52 80 30 7 34 + 4 15 2.05 
76 0 - 1 95 26 56 30 28 6.39 t-88 2.34 
76.1 0 94 11 5i 30 3i 4.53 71 1.00 
74.2 -2 91 11,22,26 52 30 33 5.81 +t.96 a 37 

. . . . . . . . . . . . 4 5l . . . .. 2 34 
73.2 . ... 93 1,11,23 50 30 89 5 08 . ..... 2.40 
72.6 . .. 91 1 ~5 8, 9, 80 31 8.66 . . . . . 2.04 
72.8 . .. 96 26 50 1, 31 36 4 23 . .... 1.60 
72.6 -2 91 22 55 8, 30 38 6.25 + 1 52 2. 15 
75.6 . . 97 28 60 9 38 1 Oi . ..... .56 
. ... . . . . . . . . ....... . ..... . ....... ...... 4.71 . ...... 2.23 
. . . . . . . . . . ..... . ... . ..... 5.8a . ...... 1.56 
75 0 . . . . 92 10 58 8 25 1. 78 . ..... .t8 
73 0 ... 91 26 52 30 30 . .... .. 
73.6 -1 93 26 50 30 33 4.72 +1. 10 2.02 
73.6 ··l 93 22, 26 47 30 34 3.05 -.66 l 95 
75.0 -1 96 26 52 30 32 4.73 +.48 2.32 
72 4 . . . . 02 11, 2'2 50 ao 37 3.16 . .... 1 30 
71.0 . ... 89 11 49 80 31 7.18 . ... . ' 3 58 
76.4 . . . . 95 26 54 8 37 4.0l . ...... .82 
75.1 .. . 99 11 45 80 42 2 '10 ..... 1 28 
76 9 . ... 97 11 54 3l 35 3.75 . ..... 1.20 
73.7 . ... 98 22 51 25 41 2 72 .. .87 
74.1 0 96 23 52 31 40 3.18 -1.37 1 09 
75 0 100 26 50 80 38 1.78 . .. .73 
71 6 -4 93 22, 26 48 30 33 2 82 -1.92 .85 
73.2 0 92 10,11,23 51 30 36 6.12 +.81 1.69 

. .... 

. ..... 

. ... 

. ..... 

..... 

- - - - - -- --
74.0 -1.0 94 0 . . . . . . . . 51.5 ...... 35.0 4.37 +.20 . .... 
73.1 -.9 93. 6 ...... .. 48.9 . . . . . . . 34.9 3.07 -.62 ...... . .... 

9 

SKY. 
I 

C) 

c,., . I>, Cl) 
c,., IL, - en 'C !l,d 
d Cl! .as,,, ::l 'c:l d - Cl) Jo< Cl! 0 

"' -- ~'C () blf:1: ,.. C) 

IL, I>, .s .... IL, IL, IL, 
~-Cl)· Cl),O Cl) • :;:: 0 .o rn .0. rJJ .0. :, .0. rn a! d a~ a~ a~ 13£ I> 0 
:IQ ::S'O ::l C) ::, 'O Cl)-,.. ... 
z z z z ~ -- - - - ·-
10 12 18 6 SW 
5 22 7 2 s 
8 10 16 5 ti 
5 . ........ 

12 ll 20 0 SW 
8 17 10 4 w 

10 . ... . ... . . SE,SW 
6 .. . . . . ... 

10 2.1 0 8 . ... . .... 
7 . . . . .... 
6 SE .... 
6 )1,3 6 2 

12 14 13 4 N 
7 . ......... 

10 14 18 4 NE.SE 
9 20 8 3 s 
7 24 s 4 s 
5 27 4 0 N, SW 
6 . . . . . ..... 

11 8 21 2 SE 
SI 20 5 6 s 
3 20 8 s SW 
9 15 12 4 
7 5 17 9 SW 
5 5 25 1 SE,NW 
9 18 9 4 s 
7 19 0 12 s 
6 13 9 9 SE 
8 20 6 5 . ........ 
8 8 21 2 8 
9 12 15 4 SW 
8 16 8 7 SW 

11 . . . ........ 
6 18 8 5 SW 
8 . . ...... .. 

11 2t 3 4 SW 
13 21 7 3 ~" 6 14 12 5 
12 9 18 4 SW 
6 19 9 a SW 
8 19 11 1 . ......... 
8 . ........ 
7 9 10 12 SE 

5 19 7 SW 
9 13 6 12 N, W 
7 20 6 5 .. . ... 
9 16 9 6 w 
9 11 20 0 ti 
9 17 10 4 SW 

11 7 11 13 s 
7 16 15 0 w 
7 a 24 4 NE 
7 11 9 11 NE 
7 18 12 1 S, SE 
6 18 13 0 SW 

10 SW 
10 . . . ......... 
--- -

8 15 11 5 SW 
7 16 10 5 SW 

•Means determined from 7 A. H , 2 P.H. and 9 P . M. observations, and maximum a.nd minimum a.re taken from eye readings. tMea.ns determined 
from 7 A. 11. and 7 P. M. observations. ;.Received too late to be computed with means. a One da.y missing, b two days, etc . 

• 

... 

t 



10 DAILY MAXIMUM AND MINIMUM TEMPERArrURE FOR .JULY, 1899. 

BTATlOl'fB, 
1 

-- - --
!ton . . .. . A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

8 

8 

0 

0 

0 

0 

l) 

{ Max. 
Min. 

lbla ..... j J\11\X. 
I Min. 

lta(U'd'n) 1 Max · Miu 
Max. 

ma.na ..... Min 
{ Max. mes..... Mio 
J Max 

udubon ... ~ Min . 
Max 

tlant.lc.. Min : 

ax er ..... Min . t j Mas 

d d Max e tor ... Min . 
I Max 

el\cnap .... l Min . 

elle Pl'ne{ Max . Min. 
{ Max lockton . Min . 

t { Max onapar e. Min 

rltt....... Min 1 Max 
M11x 

urllngton Min 

1 1 Max 
arrol .. .. . Min 

edar R11.p 1 rtlax . Min 

entervllle ~ :r: 
Ma.x 

ba.rlton... Min 

narles Oy { Ma.x Min. 
d { Max la.rlD a... . Min. 0 

0 

0 

0 

0 

0 

0 

0 

D 

D 

D 

D 

D 

lea, L•ke r•• Mln . 
Max 

lln t,on . . . . Mln . 

ollege bpsl Max Min 
R M11.x oon ap.. Min 

{ Max ornlng .... Min 

o. Bluffs· j ~f; 
resco..... 1 ~f;. 
avenp'rt. { Mf: . 

h J Max ecora. .... { Min . 

1 Max 
ea.ware.. Min . 

i j Max en son .. .. 1 Min . 

-,e Moines { filf;. 
D S t { Max . e o o... Mln. 

Diagonal .. { :r:: 
0 { Max owe...... Min. 

Dubuque .. {Mr:: 
E d { l'ttax I on . .. . Min. 

d { Ma.x Elka er . . Mln 

Falrfleld .. · 1 tlf;: 
Fonda. ...... { :r:: 
Forest Olty { Max. Mln 
Galva. ...... { fii;. 
Glenwood .. { t}f; 

{ Max Greene.. . Mln 

Greenfield. { :t;· 
Grln'l (or). l :r:. 
Grundy O'r Max· Mln. 
G11tbrle O'r { Max Min. 

Hampton .. { Mr:: 
H l { Max. ar an... Min. 

Hedrick .•. · 1 ~f;. 
Bopeville . . { R{f;. 
8 b ld J Mo.x . um o t. J Mln. 

In'pend'ce. :r:. 
Cnd!anol a. { :r:. 

l:J 
56 
88 
55 
85 
67 
90 
5i 
go 
56 
80 
58 
Sil 
60 
!10 
58 
9.5 
55 
88 
60 
87 
54 
02 
56 
89 
55 
85 
54 
89 
f9 
87 
50 
91 
57 
89 
59 
87 
58 
t!8 
56 
95 
66 
82 
58 
87 
52 
95 
57 
8'i 
61 
.. 
. 
01 
58 
8G 
55 
87 
62 
87 
57 
86 
59 
88 
58 
00 
61 
93 
50 
92 
55 
87 
57 
Bil 
62 
91 
51 
Ill 
58 
85 
66 
87 
57 
85 
57 
85 
57 
89 
62 
90 
56 
88 
f>S 
87 
68 
&9 

i.-58 
88 
58 
88 
58 
86 
55 
84 
66 
88 
58 
88 
60 
86 
54 
89 
59 

0 { Max. 88 Iowo. lty.. Min. 54 
F { Max 80 l owa alls. Mln . fl? 

1. {Min . 01 ~eosu.uqua ~u.x. 5u 

2 3 4 

- -
811 ~11 ll2 
60 Oli 64 
1111 l!O 82 
62 05 Of> 
78 77 82 
fiO 57 68 
80 79 81 
64 tl6 67 
t-2 76 82 
60 64 63 
80 75 79 
eo 112 G4 
st 79 82 
68 tl2 03 
Ba 7/i 83 
01 (14 63 
90 8~ 85 
oa 69 ti? 
PU 79 80 
65 66 6i 
82 76 PS 
li2 53 M s, 76 88 
62 65 56 
88 84 80 
03 67 67 
70 81 85 
58 58 65 
92 85 79 
71 09 68 
',() I (} 1!3 
60 60 5A 
91 77 84 
67 t6 tl7 
~9 88 84 
64. tl7 67 
85 76 81 
62 65 6,l 
78 76 82 
60 611 59 
92 80 80 
61 65 tl6 
86 112 88 
IH 54 58 
b2 80 81 
05 (If> 61 
00 80 85 
67 65 63 
81 74 80 
60 61 6:3 
.. . . .. 
84 78 82 
b2 64 64. 
80 77 82 
57 59 5tl 
88 81 81 
68 68 69 
80 711 82 
61 59 57 
81 70 77 
64 61 64 
79 75 82 
66 61 58 
83 74 81 
66 6.5 611 .. .. .. 
llO 78 l:O 
60 66 58 
.80 87 80 
56 58 66 
85 71 80 
69 64 tl6 
01 83 85 
113 6fl 68 
86 •• 87 
68 60 61 
85 79 80 
oa Otl 67 
70 76 86 
66 58 60 
75 77 82 
Ill 60 Ml 
79 70 84 
61 67 55 
82 77 84 
61 62 63 
Ba 80 85 
60 60 50 
81 76 84 
60 68 60 
82 75 77 
63 6S 65 
81 71 tO 
68 60 00 
82 75 Bl 
57 66 Ml 
83 78 84 
60 5!1 59 
83 78 82 
58 61 oa 
87 83 82 
62 65 00 
83 75 79 
63 66 63 
80 t!O 84 
58 60 57 
85 71 80 
01 63 64 
82 75 81 
62 65 66 
88 78 84 
68 64 08 
86 80 87 
56 50 511 
91 89 82 
66 67 O!l 

-
5 6 7 8 

- - -
91 119 '17 81 
tl2 63 02 51 
00 ~o I,() 71! 
60 61 G2 Ml 
80 80 72 78 
69 68 5d 51 
86 60 81 7R 
oa 611 66 116 
86 so 77 81 
50 6() ti3 6·! 
80 8~ 75 76 
60 63 61 rm 
IU 90 80 711 
57 oa ,o 411 
80 91 81 711 
01 02 112 53 
92 92 87 84 
117 117 63 52 
1!5 fl8 75 76 
64 65 611 50 
80 88 78 bO 
eo 65 08 53 
go !H 80 St! 
uo 56 63 66 
87 88 sa ',II 
61 tl5 67 5tl 
87 82 70 83 
611 59 56 60 
811 87 83 80 
65 67 66 r,7 
1!4 l!tl 76 I 'ill 
68 liO fi7 (12 
!!ll 110 77 t!5 
65 69 64. 50 
87 89 80 711 
Oi 65 61! f>7 
87 ►0 81 7tl 
Ill ti4 65 54 
Bf 86 79 79 
60 63 60 411 
89 03 83 SJ 
60 U5 61 51 a, 88 80 I 8l 
64 65 61.1 51 
81 90 80 'iO I 
68 67 66 56 
811 89 84 8:1 
63 66 64 54 
81 88 77 76 
eo 62 6:? 55 
.. . . . . .. 
88 88 81 82 
60 68 56 60 
Bi 86 70 711 
64 113 67 60 
M t-8 78 79 
66 71 64 67 
85 !!S 72 80 
6:J 62 50 51 
84 85 70 711 
61 67 6.! 62 
83 85 75 82 
59 Ill 57 58 
82 88 7tl 7tl 
63 tli 62 ~ 
90 01 77 81 
60 63 69 55 
115 89 77 75 
f,5 62 64 53 
8? Si 74 77 
56 61 59 49 
87 86 77 79 
6! 7 I tl5 57 
~9 00 88 b2 
IH 65 68 Sil 
81 91 'i4 &I 
67 115 6~ ,s 
83 84 79 78 
65 65 67 56 
81 87 71 78 
58 60 5/i 50 
82 81 61) 78 
67 60 57 57 
82 81 75 7g 
56 59 56 49 
85 88 82 78 
61 64 67 53 
88 87 80 84 
57 O·] 60 47 
87 79 76 80 
63 58 52 55 
83 84 82 74 
63 65 64 f)6 

80 88 72 78 
67 62 60 49 
Bl 85 83 T7 
59 eo 61 53 
88 8S il 80 
60 62 00 62 
88 86 82 711 
59 tll 50 52 
87 89 78 70 
64 6t 61 54 
83 86 75 75 
t3 G4 60 66 
@4 1!2 70 79 
5tl 61 60 49 
85 8'i 72 79 
60 65 68 50 a, 87 82 'ill 
61 oa U3 54 
87 89 711 80 
tl3 68 6) 55 
88 86 71 IH 
55 61 :ill 60 
80 90 80 80 
tl6 67 67 -~ ,) I 

9 

• 

• 

81 
'i2 
11:3 
112 
81 
116 
8 \ 
M. 
83 
60 
7~ 
'i3 
80 
r,o 
82 
113 
85 
50 
76 
60 
tlll 
6-1 
80 
52 
82 
61 
8'.J 
'iO 
1<3 
53 
112 
f5 
84 
67 
82 
-,5 

• 

• 

. 
• 
78 
'it 
86 
50 
P4 
5J 
80 
6tl 
84 
62 
SJ 
67 
80 
55 

84 
IJ4 
81 
49 
81 
60 
81 
ISO 
80 
65 
82 
51J 
78 
GU 
85 
IH ~o 
' 

• 

• 

51 
79 
64 
81 
57 
84 
52 
86 
49 
78 
55 
81 
65 
7!1 
r,a 
82 
51 
81 
69 
8tl 
51 
OJ 
tl3 
78 
55 
82 
51 
7tl 
54 
80 
55 
Bi 
51 
80 
64 
77 
511 
82 
54 
80 
53 
79 
67 
82 
5-1 
82 
48 
84 
5!$ 

10 11 

- - -
93 IH 
110 112 
80 !JO 
58 11:1 
{10 no o, 61 
81 811 
tl I 112 
EO 91 
61 62 
Bil Sil 
03 O!i 
\l8 91 
61 5 , 
1!9 \14 
Ul 61 
9~ 100 
5{1 60 
85 00 
60 IU 
78 88 
00 t!J 
911 \1:! 
60 62 
8~ OJ 
58 61 
02 112 
61 tlO 
85 9:i 
57 77 
ll:J IIJ 
oa 60 
tll !12 
62 63 
88 P:l 
60 6;i 
85 91 
61 tit 
84 Bi 
62 tl I 
03 !l I 
61 60 
88 88 
61 tl8 
82 00 
50 61 
92 01 
62 62 
90 es 
66 64 
.. .. 
. 
95 94 
64 ?O 
81 86 
60 69 
70 00 
tl4 67 
83 87 
59 60 
79 ll!'i 
Ill 61 
95 91 
6:J 60 
es 91 
IH tlJ 
95 95 
64 6~ 
90 1!9 
50 69 
81! b7 
61 62 
80 90 
62 65 
81! 93 
57 63 
Sil o, 
50 60 
80 88 
59 6! 
II I 00 
65 tit 
90 88 
Ill! 61 
111 91 
tl4 61 
02 110 
66 61 
89 93 
61 61 
92 00 
62 72 
79 Si 
61 6-1 
82 89 
50 60 
92 0'.6 
tit! !i.l 
b7 ~., 
llt 05 
02 9:.1 
62 r,s 
86 90 
59 62 
88 87 
61 115 
91 00 
65 63 
78 117 
f,8 bO 
85 9 , 
ll:J 6!J 
80 111 
Sl! Ill 
8!1 ll8 
62 00 
85 Di 
60 65 

12 ta 14 

-- --
1)5 82 80 
117 68 611 
ll2 82 80 
tl7 68 08 
87 l!O 82 
tl8 611 65 
92 81 8U 
112 611 Ill! 
92 82 8~ 
Ill '10 61.1 
88 ea 83 
tl8 llR 07 
88 8( 81.1 
6tl 69 bl! 
11:J t'8 81 
Oil 08 67 
II~ 90 91 
6'> 6.'i 67 
10 81 81 
65 70 a 
9-i 87 80 
112 63 6~ 
11 l 88 b!I 
oa 62 71 
05 8!l 86 
IH 71 71 
ll ! ll3 8~ 
111 6i 66 
11.1 87 bll 
f,7 ii 6d 
llO Hu 1!5 
6t 6tl bf> 
9:J SJ !!8 
64 69 69 
go 82 &I 
6i 60 70 
88 80 85 
65 118 tl7 
87 75 79 
58 60 U?I 
Ill 87 87 
68 611 70 
88 d7 9\J 
6i 66 Si 
O l 81 114 
62 65 tl7 
110 87 88 
tl!l 69 6ll 
87 81 8l 

o~ I '.~ 0:1 .. 
.. I .. 
Ill I 82 8l 
70 tl8 65 
& 76 75 
58 65 07 
91 71! 84 
0'3 69 llu 
83 74 74 
58 65 6IJ 
88 77 77 
113 6.5 67 
90 80 87 
'oO 68 65 
87 71l 8t 
66 71 70 
96 88 87 
74 72 '11 
88 87 88 
67 67 67 
119 76 St 
60 67 ISO 
87 711 78 
66 67 67 
9-& &9 82 
64 . 70 71 
01 81 77 
f>9 64 tl7 
88 80 81 
67 70 68 
1.10 R'S 83 
68 67 tl6 
88 76 80 
6.? 611 66 
89 82 b2 
56 6j 63 
1!9 86 Stl 
69 66 68 
9ll 78 81 
57 66 68 
88 87 92 
60 68 65 
89 I s1 81 
67 69 68 
91 7d 80 
58 t!tl 67 
68 83 84 
60 68 68 
91 75 80 
62 67 611 
04 88 83 
67 tlS 6.''> 
93 84 87 
112 I u,i 117 
86 79 es 
71 68 70 
92 83 '12 
tl5 68 117 
~6 77 81 
59 OS tlU 
88 81 86 
og 70 IJO 
91 'i9 117 
63 67 6tl 
92 85 87 
59 68 67 
Sil 84 84 
tl7 73 72 

---
DATB. 

15 16 17 18 HI 20 21 2'i 23 24 25 2G 

- -- . - . - - -- -- - -
01 86 86 II~ 80 oa 01 oa 02 88 9a 00 
68 63 61! 68 58 oz r,o 04 68 68 68 IJ2 
117 86 l<U s;; 87 no H~ 92 91 91 79 01 
b7 61 5t 58 511 6~ 511 64 0.'> 67 58 62 
84 80 82 8!1 8tl IIO 110 90 !JO 84 88 77 
oa 61 6:) 66 57 61 us 62 07 61 60 64 
81 84 a, 86 87 811 00 \lO 90 00 80 811 
77 65 tll 50 50 60 04 07 67 69 62 63 
87 82 811 90 87 01 111 0% 01 88 92 80 
UIJ 65 58 Ot 5-. 60 65 64 65 58 58 65 
K6 !IO 80 KIi I!:, 87 8{ sio 01 87 80 84 
63 o, ISO 62 57 62 68 65 611 U8 f,7 0,5 
111 85 87 89 84 91 01 1111 94 00 9i 80 
60 6:1 48 18 64 58 60 57 6i 6:i 49 fill 
80 86 00 lltl 02 11,1 IJ7 9d 117 110 98 HO 
6U tU 58 511 59 01 62 61 U7 67 61 tl5 
9~ FO 8J 00 811 9:.3 0:i 96 Od 110 !l I !H 
0a aa oa 63 53 50 51 uo 63 tl5 54 07 
85 86 Sil 8.5 86 90 00 00 116 IN> 90 91 
70 116 60 02 6d 61 6a 6~ 68 70 OJ 1!5 
87 86 S.'> 80 811 90 00 OJ 91 R3 88 bO 
119 tl I 611 58 68 60 tlli tl7 67 69 61 65 
88 82 83 86 811 90 91 93 8~ 90 110 
68 62 57 62 b6 118 62 65 60 62 61 
!!6 67 Si ►8 8tJ 02 90 0a 88 02 93 11:l 
70 eo 50 57 68 65 tll 75 70 68 66 61 
83 79 83 86 8.'j 88 00 91 OJ 83 88 78 
65 62 5t fi2 5d bO 61 63 116 6l 61 59 
87 87 Stl 00 80 92 93 96 01 01 03 97 
OS 68 00 64 70 62 ti! tl6 tlll 67 69 61 
84 1!2 85 Si 86 Ill Ill 91 110 89 00 82 
ti l 59 fi I 62 511 6:! tl4 tJO OJ 01 53 62 
87 8M 811 IIO Ill o:i 115 IJ!! \l(i 117 08 0a 
iO 65 62 62 62 68 us 67 70 71 tl4 67 
80 87 87 89 87 t-9 92 93 90 94 94 96 
69 66 60 68 61 65 60 64 6.! 69 03 65 
St! 84 84 t-5 sa 87 88 80 87 91 87 01 
ll7 IJ4 58 60 60 6i 611 tl4 61 66 57 62 
Sl 80 82 87 81 00 113 91 00 87 II 84 
0'3 61 fi4 52 57 61 tl7 115 6IJ 66 54 65 
811 87 88 110 toll OJ oa Otl 116 03 92 06 
Iii 61 65 :ii 57 60 00 62 116 69 5( 69 
86 86 80 86 90 Oil 9l 92 Oil Oi 98 86 
62 66 IJ.'i bll 61 6i 68 70 tlR 6(1 6!1 60 
85 85 ~a 115 87 90 1.13 Ol:I {J;i 01 89 9'i 
70 03 f,9 69 68 50 65 61 68 65 65 tl2 
112 86 114 1\2 88 92 113 oa V4 00 oa 9t 
66 IH 5i 58 68 68 62 67 68 7l 68 IJO 
84 ill 117 8.5 81 88 88 00 90 115 so 82 
64 66 57 5tl 67 65 67 tH 115 b7 M 68 . . .. .. . .. . . 91 112 86 90 88 
.. .. .. 60 68 66 112 62 
ai 81 86 85 85 90 90 OJ 90 1.13 95 88 
118 59 69 ll 1 66 68 66 -, 71 58 65 64 ,. 
so 81 82 84 64 86 00 88 88 I 84 89 80 
65 61 56 5:J 60 . 58 64 Oil 66 117 54 6,l 
85 t,5 82 86 87 00 90 91 00 90 89 91 
72 67 62 6l 6.'i tli 71l 64 70 70 68 68 
79 81 I 86 l!8 89 90 i.2 oa 92 84 90 80 
67 66 52 59 60 65 67 66 65 67 :,7 67 
i9 81 80 85 86 88 llO ~ 811 ~ 611 91 
69 63 58 5i 611 tl2 115 64 67 68 Ill tl8 
86 fO I 84 88 85 PO 00 S2 IIJ 87 91 tit 
60 60 56 60 60 u, 1)2 62 67 71 55 65 
t5 a, 84 85 84 88 87 91 88 88 89 (!.':I 

68 66 61 60 6J 68 65 61 611 70 511 68 
811 83 1!7 1.10 9.3 93 OJ 11, 101 88 n 87 
67 61 59 56 66 6.J tl3 62 6l 54 611 64 
b2 70 82 115 85 87 85 811 91 87 &6 90 
63 55 55 56 55 tlO 07 85 tit! 65 56 58 
80 79 . 82 87 !!tl 88 90 91 89 Stl 89 80 
tl'> 62 6a 62 54 54 tl8 60 67 ~o 67 62 
81 84 82 811 86 88 92 00 9l 89 90 90 
70 00 61 61 65 64 6!l 65 71 70 M 69 
1!8 89 88 88 90 Ila 91 97 96 96 117 100 
7:!. 61 60 57 56 uo IJU 64 68 67 65 60 
85 87 87 Ill 92 9:? 98 96 Ill.I 94 06 88 
68 61 54 ~ £i7 56 6' Ol 6t Oil 55 61 
83 84 81 Si 8,j 87 87 00 116 90 88 OJ 
71 67 61 60 60 OJ 62 67 6A 70 es 62 
85 80 S2 87 84 90 91 b9 OJ 88 90 86 
64 62 64 66 67 60 65 68 611 65 63 67 
81 79 81 85 85 811 00 90 91 85 88 ',t! 
117 65 57 65 68 62 tl5 65 68 03 60 6~ 
85 SJ 83 OJ Si 90 112 92 03 II.! 92 7\l 
62 59 5a 5' 57 62 64 511 (13 OJ r-,7 61 
87 80 81 86 Stl 89 88 91 80 89 93 89 
66 82 63 63 61 U:i 6, 61 tl7 66 5 J 67 
8.? 85 86 9() IJ 1 9;! 97 98 IIO 111 97 91 
62 62 65 60 66 60 67 6J 68 U5 5~ 61 
a, BJ 84 85 90 80 Ml OJ \12 81! 87 B!l 
6i 54 M 68 60 6:.1 115 01 6,j 08 tl\J 63 
82 82 S'J !.15 84 88 110 89 1!9 87 llO ' 87 
68 65 65 58 59 62 ~1 611 till t10 t13 I Ill 
83 83 84 88 88 OJ 112 IJ l 90 811 92 Si 
68 62 55 6d 55 5S tl2 61 o, tltl 5J 6 1 
86 81 84 8S 85 81 89 111 93 b9 t,9 84 
6i:l 63 55 fit 62 tit 60 04 65 Ill! 64 65 
87 80 88 88 t!O 89 Ill 9; 92 OJ oa 80 
67 tl6 58 57 tlO 69 66 05 till tlO 60 115 
88 85 82 87 b6 84 89 9l! IIJ 86 89 S.'i 
tll UI 61 5·> 55 68 61 6J 116 611 52 60 "' 86 81 St 11.5 RU 90 111 89 Sil 00 b9 IJ2 
ti!/ 05 58 65 68 60 Ul 67 65 65 61 62 
st 81 81 St 82 86 Bil uo 89 87 1:18 I oo 
'it tli 60 ui 62 111 62 tl7 611 67 Il l 67 
8? l!O s:J 88 88 91 02 92 91 86 88 811 
tl6 tl4 55 t t 53 tl:J 64 M 67 6tl 57 66 
80 82 81 84 Stl 88 01 Ill 89 88 90 87 
07 oi 57 5l 55 ~7 63 65 l5 llll 60 64. 
8tl St 81 86 84 88 87 89 8:1 89 89 88 
88 6-1 60 ti I 61 63 62 1111 1}8 OS 60 67 
8.5 8S 135 87 87 89 113 1!2 !JJ lit mi 00 
00 M 59 58 68 68 68 05 611 68 62 62 
sa 8Z 80 88 80 80 93 95 95 88 93 84 
07 64 55 50 5t 5h tl4 61 6tl tl4 60 64 
86 87 8:1 89 86 89 92 93 O! 90 93 97 
72 68 62 GO t1i Oil 07 66 70 110 68 63 
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711 
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78 
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-- - - - --92 83 
61 M 
80 ►O 
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88 81 
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68 57 
85 7/S 
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87 78 
61 r,7 
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86 76 
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86 77 
61 58 
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66 64 
1'5 71 
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00 87 
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DAiiAY MAXIMUM AND MINIMUM TEMPERATURE FOR JULY, 1899-CONTINUED. 

DATE . 

STATIO!t8, 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

-- -- - -- --- - ... , ------ - - - -- - --- l Ma.x 87 88 86 77 86 86 83 77 80 84 91 92 86 
kuk.. •• :t,Hn. 62 60 68 68 67 70 69 60 58 63 68 69 

,xv\lle . { :fJ: 90 87 80 Si 87 87 79 78 St 86 91 91 
57 63 66 64: 63 63 66 55 57 62 

{ Max 93 82 79 82 8~ 90 80 78 82 90 
oonL. .. Mtn. 54 63 65 63 61 60 65 55 5l 58 

1 
{ Max. 8\l 83 78 86 88 88 84: 81 81 86 

s ng ... · Min. 55 63 62 60 61l 68 63 52 53 
j Ma.x. St 75 78 82 83 88 75 80 

Ma.rs .... I Min . 60 60 56 56 55 69 65 4!l 

1 Max. 91 85 Y4 78 8! P6 78 75 
ox ...... Mln. 60 62 65 6l 60 64: 65 5!i 

{ Max 88 80 88 80 84 88 78 
ll.D · •· · · · Min . 54 60 65 60 68 10 60 

{ Ma.x 1uoketa. Min 
87 85 74 80 85 
52 53 65 62 

b 'lt' 1 Ma.x. 82 89 81 85 
rs n . Min. .59 59 65 6'1 

JOO Oity ~ ~r:: 85 77 77 
•U 58 57 

nticello. 1 ~ft: 85 88 86 
55 56 63 

{ Max 86 
>ar · · · · · Min . 50 
A ~ Max . .. yr . · Min . 

90 
57 

Ple'sn't{ Max. 89 
Min. 51 

Vernon { Ma.x. 91 
Min. 58 

11 on.... Min . t 1 Max 
91 
55 

11B'pton Ma.x. 85 
Min 66 

ethwood 1 Max. 85 
Min 52 

3bolt . . .. t!f;: 86 
58 

l ~ :ttlax. en. .... Min. 
89 
57 

n · · · · · · · Min ra• 85 
53 

Max. 
o.b&. · · · · Min . 
awa • :tt1ax. 

· ·· Min. 
\ge, . .. ... Max. 

Min . 
·eola . .. · Max. 

Min . 
ra.loosa .. Max. 

Min . 
,umwa ... • Max. 

Min . 
ld ....... Max. 

Mln 

cific Jct. { :r:. 
, 1 Max _,._ · · · · · Min . 
ve Max. 1 r. · · · Min. 

mgha.r .. 1 :r:: 
d Oa.k ... { Rlt:: 
geway,. { tlf;: J 

ckwell o { Max Min . 

thven ... { :f;: 
Olty . ... pir:: 

anton . . tir:: 
C 

r 

eldon ... 

>ley .... ~ 
, 
• ourney .. 

) ux Olty., · 

>UX O'ntr• 

e ncer ... 

lritLa.ke 

) rmLa.ke• 

llart ..... · 

.ra ........ 

turman .. -

,ledo ..... 

lllsca ... 

pello ... 

J.Shlngt'n 

a.terloo ... • 

:1.verly . . . 

Max. 
Min 
Max. 
M.ln. 
Ma.x. 
Min. 
Max. 
Min 
Ma.x. 
Min. 
Max. 
Min. 
Max. 
Min. 
Max. 
Min 
Ma.x . 
Min. 
Max. 
Min. 
Max. 
Min. 
Max. 
Min. 
Max. 
Min . 
Max. 
Min . 
Max. 
Min. 
Ma.x . 
Mln. 
Max. 
Mio . 

87 
6S 
82 
6~ 
86 
54 
89 
59 
91 
57 
90 
58 
88 
62 
86 
60 
87 
56 
90 
60 
80 
55 
112 
64. 
90 
67 
89 
55 
80 
48 
86 
68 
88 
58 
79 
56 
80 
54 
96 
54 
80 
54 . . 
83 
53 
78 
58 
82 
60 
87 
62 
92 
80 
90 
60 
80 

~ 57 
9! 
57 
91 
58 
88 
54 
89 
56 
88 
58 

1!7 74 
61 61 
83 77 
63 65 
94 94 
59 65 
93 7d 
65 66 
85 74 
63 68 
79 76 
58 60 
80 82 
58 58 
81 84 
54 !} l 
79 74 
58 6.2 
83 75 
63 64 
82 74 
64 6'1 
79 77 
61 61 
78 78 
58 58 
84 76 
62 66 
88 76 
6!1 6!1 
88 17 
68 06 
88 7t 
58 66 
80 76 
63 63 
81 7! 
03 6l 
78 80 
62 60 
70 80 
60 70 
87 85 
60 ti ! 
78 71:l 
62 59 
82 87 
55 60 
82 80 
46 50 
78 76 
56 60 
81 55 
60 62 
72 77 
60 61 
68 77 
58 53 
92 81 
62 64 
73 76 
62 60 
. . . . .. . . 
81 81 
66 54 
65 84 
59 5o 
75 75 
59 58 
87 85 
6S 6·~ 
88 80 
tO 67 
87 77 
62 64 
83 76 
60 65 
88 78 
61 64 
87 82 
64 67 
8, 7d 
55 65 
84 73 
6'Z 6i 
80 74 
62 62 

.. 
88 
75 
83 
60 
':'9 
6'1 
Sa 
65 
86 
65 
82 
64 
81 
59 
84 
55 
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12 MONTHLY REVIEW OF THE 

DAILY AND MONT£ILY PRECIPITATION FOR JUL\", 1899. 
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Bloomfield, Davis Co. 

EXEUUTIVE COl1MlT'fEE. 
W. F. HARRIMAN. R. J. JOHNSTON. 

J. P. MANATREY, · 
J. W. WADSWORTH, 
JOHN HOWATT, · 
W. W. MORROW, 

- Fairfield, Jefferson Co. 
· Algona, Kossuth Co. 

Welton, Clinton Co. 
Afton, Union Co. 

GEO. H. VAN HOtJTEN. 
L. H. PICKARD, - Harlan, Shelby Co. 
C. E. CAMERON' Alta, Buena Vista Co. 

METEOROLOGICAL STATIONS AND 
OBSERVERS. 

Ham burg .... . ...... .. ...... .. Ageot 0., B. & Q Ry. 
Hampton ........................... E. 0. GreoeUe. Woodburn .................. . Agent 0. B. & Q. Ry 
Harlan . .. . . . . .. . . . . . ........ 0. A . Reynolds. 
Hawkeye .............. Mies Beatrice Klrkeodall. •u. S. We11.tber Bur"''"· Hedrick ...... . ..................... J. T. Brooks . 

From the following, weekly and monthly Ropevllle. · .. · · · · .. · · · .. · · · · · .... · · · · MH. T.SAWeble
1 

Y • 
~umboldt........ .. .. . .. . . . . . . . . . . . . . . . e ls 

reports of Meteorological data are received j 1ndependence...... ... .. .. . .. . . E. F. Wultke 
lodlaoola ........... . .......... Prof. J. L. TJltoo 

by the Iowa Weather and Crop Service. I rowa. Olty .......... . ..... . ..... Prof. A. A. Vebleo 
lowa Falls ........... ... ......... J. B. Parmelee. Aftoo ... .... .......... . ......... Boo. N. W. Rowell. I Keokuk ........... . ....... . •Fred. Z. Gosewl1ch. 

Albl1. .... . .. . ... . .. .... ... . . .. .. .. .. . .. R 111oore Keosauqua ............... Prot. J . H . Lanaes 

WEATHER-CROP OBSERVERS. 
Reportino for the Wukli, BulleUn. 

Algon1.L ......... ... ............ .. 0. D. Pettibone. I Knoxville..... .. ... . . . Co.eey and Reaver 
Alta. . . ....... . ...... . .. .. ..... . 0. E. Hadden LtlCOno. .......... . ........ Ageot0.1,...B &Q. Ry. 
Alta (Neo.r) ... ............. . ......... W. J. Mloard. , La.moot ........................... T. J. 11·ttzpatrlck. 
Aman a.. . .. .. . . .• . . . . . . . . . . . . . Ooorad Schadt Lansing . . . . . .. . . .. . . . . . . . . . O. H. Markley. 

Agenoy ............................. J. H. Van Zant 
Albia . . . . . . .. . . . .. . .. .. .. .. . . . . ....... Wm. Moroer 
Allerton.... . . . . . . . . . . . . . . . . . . . . . . . . . . J amea Pl per 

Ames ... . .. .. .... .. ..... ...... Exp. Stn.tloo. I Ltlrcbwood .......... .. ....... .. ... W. B. Martin. 
Ames (6 mlles s. o.) . ... . . . .. . .. ....... Isaac Youog I Larraoee ......... .. .......... . ..... H. B. Strever. 
Atln.ntlo ........... ... . ...... . ...... .. J. W. Love Leoox ... .. ........................ J L . Burley. 

Alta............. . . . .. .. .. .. . .. Jonas Ousbman 
Ames . . . . . ........................ TI. S. Hopkin■ . 

Audubon . ... . .. . ... . . .. ... ... .... F. P. Booker I Lo Mu.rs.... . ....................... Dr. T. E. Oole. 
Bancroft. . . . .. .. .. .. . . . .. . . E G-, Balley. Lockridge .................. Ageot 0. B. & Q. Ry. 
Batavhl ...... ... . . . ..... . .. .. Afent O. 8. & ~· Ry Logao. . . . . . .. . . . . . . . .. . . Mrs. M. B. Stern. 
Baxter........... .. . .. ... .. ... gent 0. G. \ . lty . .Maquoketa. .. .. .. ... .. . . .. Dr. A. B. Bowen. 
Bedford . . . . . . . . .. . . . . . . . .. . . . Prot. E. ll. Griffin Mo.son Olty ................... Normao Dinsmore. 
Belknap ................. . .......... A. W. Raokln. , Marshalltown................ Braocb S. Jones. 
Belle Plaloe . .. . . . . . .. . . . . .. . .... S. P. Vandlke ~Ielroso . .. . . . . . .. . . .. Ageot O. B. & Q. Ry. 
Block too . .. . . ......... .. ... ,.Ageo t 0. G. W. Ry. Monticello... . . . .. . .. . . .. .. . . ........ 0. E. Helsey. 
Bonaparte ... .. .. ... .... ... ...... Hon. B. R. Vale Mooar. .. .. . .. . .. .. . . .... . .... F. G. Thomas. 
Britt . . .. . .. .. . .. .. .. .. .. . . G. P. Hardwick. I Mount Vero on.............. . .. .. Prof. A. OolUo 
Burlington ..... ........... . Prof M1iurlce Ricker Mouot Verooo .......... . ... Rev. J. W. Hubbard. 
Bussefl .... . . .. .. .. .. .. ..... Agent OM 8. & Q Ry. Mt. Ayr.................... . . . . A. F. Beard. 
/J~""o I .. •. .• •. ....... • .. o,..0 s ~tmon Mt Ph:,a11uot ...... . ......... Dr. Frank T. btevens. 
Oar!lon. .. . .. .. .... ... .. Agent O, B. &. Q l(y Murr",y ...................... Ageot O. B. & Q. Ry. 
Oedar Falls........... . . . . .. Prof. A. 0. Page. Now Hampton . . . . . . . . . . . . . .. .. R. H. Gurley. 
Cedo.r Rapids.... .. .Electric Llgbt & Power Oo. I Newton..... .. . ... . .. . . .. . ... . .... A. Lufkin. 
Ceotervllle (Walsh P. 0. ' ... . .... .J. W. Tnnuor Northboro . . .... . ......... Agent 0 . . B. & Q. Ry. 
Oharlton ..................... Bon. S. B. Mallory . I Northwood ....... ................ A. L. Thompeoo 
Obarles Olty ... ..... ... .. .. Obas 0. Schmidt. I Odebolt ............ .. .................. E. Starner. 
Oberokee .......... ...... ...... Hon. L. W. Bl\1.1.l. Ogden. .......... ........ .... . .......... E. Sayre 
Obtlllcotbo.. .. . . . . . . . . . .... Agent 0. B. & Q. Ry. Olin . . . . . . . . ........... . Hon. Nathan Potter. 
Olarloo ... ...... .. .. . ... . . . ... .... .. ... . E . S. Frank. I Omaha. Neb ........................ .. •L A. Welsh. 
Clarinda .. . .. . . . .... ..... ... . .... A. S. Van Sandt Ona,vo.... .. . . ........ ........... O. G. Perklos. 
Ole1lr Lake ..... . .. .. ... .. ... .. ...... . . G. A. Watts. I Osceola ............ . ................. A. W. Lewis. 
Ollntoo ............. . ..... .. .. . .... Luke ~berte Ovid . . . . . . . . . . • .. . . . .. . . . .. .. ... H. O. Miller. 
Colleg__e Springe . ............ ..... . ... A. ltl. lt!nloy. j Osage ................... .. ......... 0. D. Piitttoglll. 
Coon Rapids . , . .. . . ... . .. . . .. . .. Downs & Co Oskaloosa...... .. ...................... Jos. Boyd. 
Corning ........ . ...... .... . .. .... .Torome Smltb. Ottumwn..... .. .. .. .. .. ...... Dr. J. F. Herrick. 
Oouncll Bluffs ... ....... ... . . ... . . .... J.B. Rishel. Pacific Junction .......... Ageot O., B. & Q. Ry. 
Oreeoo.. ..... ... .... . .. . .. .. . .Gregory Ma.rtibu.lJ. Pella. .... .. . .... . .. ................. T. \V. Oox 
Oumberland .. ......... .. . . Agent O. B & Q . Ry Plooeer ........................ . .. A. \V. Hawley. 
Danvllle ........ ..... .. ... • Agent U. B. & Q. Ry Plover .................................. J. S. Smith. 
Davenport... . .. .. . . . . .. . .. .. . . .. ... J M . Sberrler Prlmitnar . . . .. . . . . . . .. . . . . . . ..... . P. R. Balley. 
Delu.ware..... . . .......... . ...... .. .. \Vm. Bt~ll. Red Oak .............................. William Holl. 
Decorah.... . . . .. . . . ...... F . H. Balcer Hldgewar .............. . ........... Arthur Betts. 
Denison..... . . .... . . . . • ... . Jumos B . Bolmos. Rockwel Oltv ...................... 0. M. Randall. 
Des Moines . ... .. ... . .. .. Geo. l'r1. Obappel, M. D Ruthven . ....................... o. E. :\IcOlasson. 

Battle Oreek ..... . ........ . ......... E. G. Prest.on 
Blairstown . . . . . . . . . . . . .. . . ..... T . II. \Veil 
Cedar Rapids ............ Boo. A. J. Fuhrmeister. 
Centerville...... .. ... . . . . . . . ..... Henry Gallo1 
Oharles Olty ... . .................... W. B. Towner 
Charlton . . . . .. .. .. .. . . .. .. . . .. .. . .. O. 0. Burr 
Olarksvllle . .. . . . .. . . . . . .. .. . . . . F. M. Russell. 
OorrecttonvUle ............. Iloo. W. B. Obapman. 
Oorwlth ................................. Wm. O:rleJ. 
Olermon t. . . . . . . . . . . ............ Obas. Larrabee 
Oounoll Bluff a .................. . .. . .... L. Prout1 
Ores ton .............................. M. V. Asbb7 
Danville . . . . ... .. . ........ .. Sherman Matthew, 
Estbervllle ............................. E. Dawson 
Emereoo ........................... lJ. B. Nlm1. 
Farlin. . ....................... Jesse JohDSOD 
Il"onta.nelle .................. 1100. L. M. Kilburn 
Ford................ . . . . . . . . . . . . .... J. O. Richard,. 
L'ort Dodge. . . .. . . . . . .. . . . . . . R. W. Blaine 
Geoeva ............. . ....... Wm. B. Thompson 
Hesper ........................ G. E. Dillingham 
Humeston . . .. . . . . . . . . . . ... Bon. S. a. Moore 
LeMars ........ . ....... Hon Henry Bcbrooteo 
Lookridge ...................... Jobo F .. Farman. 
Mareballtowo ............... Hoo. S. B. Pack1ud 
l.111,pleton.... . .. ...... . ................... A. Lamb. 
Mt. Pleasant ......................... W. S. Wright 
Milton ........ . ............. Hon E. 0. Holland 
Mount Vernon .... . ................ Robert SmltlJ De Soto. . . .. .. .. . .. .. . . . . .. . R. D. Minard. t:!ao Olty ....... .. ................. J. A. Sodestrom. 

Dtagooal .. ... . .... . ...... . .. . AgeotO.O. \V. Ry . Scranton ............ ........ ... E.A.Ollve. 
Dows ...... .. . .. . .. ....... .... ... ... .. R. E. Fuller . t;beldon ............................ J.B. Jt'rJsbee. 
Dubuque .... . ...... .......... ....... •F.J. ll. Bowle. Sibley .. . . . .. . . .. .. .. . . . . ... . B . G. Doolittle. 

Nevada .............................. Geo. 0 White 

Eagle Grove .. .. . . ..... ... ........ Sm1t1lpage Bros . Sigourney ................... l'r1r8. u. F. Ashbaugh. 
Eldon . . .. . . . . . . .. .. . . . .. . .. . . T. Madden Sioux Oenter . .. .... ............ Jacob de Ruyter. 
Eldora .... . .... ..... ...... . Proc. 0. F. \Voodward. Sioux Olty...... . .. .............. •u. G. Purssell. 
Elkader . .. ....... . . . ........ .... Obu.s. Reinecke . Spencer ....... .. ... .. .... . ......... s. Gillespie. 
Emerson .. ...... .... .. . .... . A gent 0. B & Q. Ry Spirit Lake .. . .. . .. . ......... W. o. Drum mood. 
Emmetsburg .. ... .. ....... ........ A L. Ort, "''Y Storm Lake . ... .. . . . ... . . . . Prot. M. L. Fuller. 
Estherville. . ... .. .. ... .. . .. ... M. L. Arl"l11 •r Stuart ............... . ....... .. ... H. E. Boatrlitbt. 
Fairfield ..... .. ...... . . . ......... Oharles .J. Fulton. 'rflra .. .. . . ... . . . .. .. . . . . . ... .. .. . W. E .. Humphry. 
Favette ...... . . .. ........ .. .......... R. Z. La'1mer. T ... "'\rmao .. .... .. . .. .......... .. ........ o. R. Paul. 
Ft. Madison ....... . ........ Miss L. A. MoOready. Tnlrdo . ....... .. .......... .. . . . Grace Boolcwalter. 
Fonda ........ .. .. . .. . .. . .. . ......... R. P BLLrron. Vinton, . ...... .. . ... .. .. ............ T. F. MoOune 
Forest Olty... .. .. .. .. . . .... . . .. . . . J. A. Peters Vllllsoa .. .•. .. .. ..... . . . .. .... o. E. Ma.ttesoo. 
Go.lv1\ ........ . . . . . . . ... . .. .. Miss Ida Ackert. Wapollo.. . .• . .. . . .. .. . . .. . .. . . Geo. \V Schofield. 
Gtlmu.n .... . ......... ......... .... . . Jas. L. Wylie. Washing ...... ............ . Wm. A. Cook 
Gladbrook .. . .... ... .... .... ... . Ageot 0. 0. W Ry. Waebta ..................... . .. . ... R. L. Felter. 
Glenwood ..... ..... ....... . .. .. .. . J. P Jaokson. Waterloo ........... ... ... .. . . ... ... M. L. Newton 
Grand Meadow <Poetvllle P. O.) .. F. L. Wllhame Waverly........ ..... .. .. .. . . ...... B. S. Hoover. 
Greene . ... ......... . ..... . .. . ......... J. L. Cole Whu.t Obeer ........ . . ......... Hon. J. O. Beem 
Greeofleld .. . .. ..... . .. .... ....... ... . J. G. Culver Whitten .................. . Dr. Frank P. Butler. 
Grinnell........ . .... . . ... . . ... Prot. S. J. Ruck. Wilton Ju notion .. . . .• .. . . ... J. M. Rider. 
Grinnell (Near) .. .. ...... A o. Price. Winterset ... . . ............. W.W. McKnight 
Griswold. . . . .. .. .. . .. . .. A~ent 0 .. B. & Q. Ry West Bead . .. . . . .. .... . ... Phil. Dorweiler 
Grundy Center. .... . .. . . . . .Goo. F. Ellie \Vest Union ........ . ............ . J.M. Llsher . 
Guthrie Center... .. . .. .. . . .. . . . R1Llpb I1. Jone!i. \Vest Branch ...... .. .......... . .. A. A. Madson 

Osage...... . ........ . .... . ........ E.W. Stac1 
H J V · We.a Orange Olty.... . ... . . . . . . . . . . . . . . anc.e • 

Oweo . . . . . . ................. •.. Hon. J. W. Bird 
Paton ............. . ................... A. B. Oondlt 
Pittsburg ...... . .............. . .... . G. 0. Duffield 
Rook Rapids.. . . .. .............. D. E. F. Merrill 
Rockwell Olty. .. . .. . . .. .. . . . .. ... J. G. Palmer. 
Rossville . .. .. . . .. . . .. . . . . . . .. .... T. B. Wlle1 
Rowley ........................... . ...... L. Mair son 
Sageville .. .. ........... . ....... Hon. F. N. Knoll 
Seymour ............................... L. B. Sager. 
Shenandoah...... .. . . . . .. . .. Reuben Mullison· 
State Center ..... . ................ E. P. Tbomp,on 
Stuart .... . ......................... W. \V. Balle1 • 
Unity . . . . . ..................... ... Edw. Hummer 
Van Horne .... . . .' . ... .. ...... .. .. ... Spencer Sm1Ui. 
Winterset ....................... H. A. Kinsman 
Wall Lake ... . . . . .. . .. . .. . .. . . .. .T. E. Wlloo:r. 
W1lton .. . . . . . . .. . .. . . .. Thoe. Root. 
Wiota .. ...... ... .. .. . . . . .. , ......... r. 8. Ooomee. 
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CLIMATE AND CROP REVIEW FOR AUGUST. 

The month of August was warmer than usual, the average 
~mperature for the state being slightly above the mean for 
.1e preceding month. 

The first week was seasonably warm, with an excess of 
1.infa.ll in the central and southern districts, and more than 
.1e normal amount of humidity and cloudiness. Some damage 
) corn and grain in shocks resulted from severe rain and wind
~orms in n-..nerous localities; but the benefits r esulting from 
.1e timely and liberal supply of moisture greatly exceeded the 
>cal and incidental damage and inconvenience of delay in 
arvest operations. Pastures, potatoes, garden vegetables, as 
'ell as late corn, were gre1tly benefited by the abundant 
1oisture of that period. 

The second week brought three days of h igh temperature, 
1ith excessive humidity, and unequally distributed rainfall. 
'he conditions were favorable for the very rapid advancement 
f corn, which, at that period of the month, was reported to 
e in all stages, from tassel and silk to well filled and harden
Jg roasting ears. 

The third week brought typical August weather, being both 
ry and warm, with only scattered showers, and general preva
~nce of drouthy conditions. It was favorable for maturing 
arly planted corn, but the later fields were beginning to show 
igns of su:ffering for want of more moisture. 

The fourth week and balance of the month averaged several 
egrees warmer than usual, with variable rainfall and weather 
onditions favorable for threshing and closing up work in thA 
arvest fields. At the close of the month the larger part of 
arly planted corn was sufficiently advanced to be cut and 
hocked. Late corn needed more moisture, and the leaves 
V"ere " fired·• to some extent on dry and sandy soils. 

As a whole, August was a favorable month for harvesting 
nd ripening the abundant crops of the state. 

A DESTRUCTIVE HAILSTORM IN JULY. 

Probably the most destructive hailstorm of the past stormy 
eason in Iowa occurred at Pleasantville, Marion county, on 
he night of Thursday, July 6th. From the columns of the 
>leasa.ntville News, of July 13th, we glean some items of gen
:ral interest relating to this notable disturbance. 

The storm reached Pleasantville about 10 o'clock P. M. The . 
.rea of destruction by hail was about three miles wide and 

'_,ver fifteen miles in length, beginning about fi.v~ miles west of 
.>teasantville and extending eastward beyond the Des Moines 
·iver at Red Rock. The town of Plea.santville was about in 
,he center of the hail belt, and the damage to buildings and 
~ardens in that place very heavy. Skylights in bri<!k blocks, 

• 

and window lights on the south and west sides of houses, suf
fered almost total destruction. The hailstones ranged from 
the size of walnuts to goose eggs; some of them round and 
others irregular in shape, like masses of small stones frozen 
together, and these were driven with tremendous force by the 
heavy wind accompanying the storm. Fruit and shade trees 
were blown down; shrubbery and garden truck were destroyed, 
and general desolation was left in its pathway. Some of the 
larger hailstones broke through roofs of buildings, and in some 
cases they penetrated the ceilings of the rooms below. The 
destruction of farm crops within the hail belt was almost 
total Corn, oats and wheat were beaten to the ground. Small 
fruits were destroyed, and apples were beaten from the trees. 
The destruction of exposed crops in the fields was as near 
total as was ever known to result from the effects of hail. 
Happily no human lives were lost, and the loss of live stock 
was small. The damage to window glass in Pleasantville and 
vicinity amounted to about $4,000, and that was one of the least 
items of loss resulting from this terrific storm . . 

The citizens of Marion county responded liberally to calls 
for assistance to those who were greatest sufferers by this 
unusual catastrophe. 

APPLE CROP IN IOWA. 

[From the Altoona Herald .] 

The state crop r eport says there will be a shortage of 
apples this year. Apples in Iowa are sadly neglected. The 
orchard gets the least attention of any wealth-producing crop 
on the farm . When planted it is left to hustle for itself and is 
expected to raise a good crop for twenty-five years without a 
break. But it won't do it . Every year our hard Iowa winters 
and severe winds freeze out and destroy apple trees. To meet 
this loss one must be ever vigilant and plant new trees when an 
old one dies. If our farmers would fill the orchards in with 
new trees as fast as the old ones die, and give the orchard the 
care it deserves, there would be an abundance of as fine apples 
in Iowa almost every year as the world produces. 

J. FOREST RESERVE. 

A proposal to make a great national park of the forest and 
lake r.-g1on of northern Minnesota is strongly advocated by 
west~rn people. This saction embraces the lakes and streams 
tbat contain the sources of the Mississippi. It is very impor
tant that these should be preserved fr om denudations of 
forests, leaving the country barren and desolate. The country 
has little value for agricultural purposes. If used as a park, 
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a.nd its waters stocked with fish, it \vill become the paradise 
for sportsmen, and be worth more to the country tha.n any 
other disposition that ca.n be made of it. There a.re 3,300 
Indians within the limits of the park who make their living by 
fishing and hunting. They a.re peaceable, and make the best 
of guides for those who visit the region for sport. !here 
is more valuable ga.me in this region than anywhere else 10 the 
west. •ro keep it as a game preserve is probably the best 
thing that can be done with it.-Exchanae. 

OAREER OF A SMALL TORNADO. 

tFrom the Nebraska \Veather Bulletln,1 

On Wednesday, July 5th, Brown co11nty, near Ainsworth, 
was visited by a tornado a.t 5:20 r M., central time Mr. A. H. 
Ga.le, voluntary observer at Bassett, Neb., rode over the entire 
track on the 7th, interviewing persons nearby, who witnessed 
and suffered by it, and has furnished a most interesting account 
of the storm: 

11 Mr. A. Brown, living five and one-half miles northwest of 
Johnstown, saw it form. He was at work in the barnyard, and 
saw a whirl\vind, such as is often noticed on still, hot days, 
pass through the yard. It was noticed by the whirl it made 
among the grass, straws and chaff on the ground. He watched 
its onward movement, indifferently at first, but soon saw 
it gather a color which made it definable, and, afterwards, he 
paid close attention and saw it become black, angry, and gyra
ting vigorously. At the same time a fuunel began to lower 
from a turbulent, low-hanging cloud. The column and cloud 
soon connected and took on a terrifying aspect. Up to this 
time he had no feeling of apprehension. About two and one
half miles from Mr. Brown's house, it struck the house of Mr. 
John Strohm, where the first daw.age was done The destruc
tion here was complete; hou3e of heavy logs , windmill and 
tower, and stables in all, seven buildings destroyed. The 
direct.ion of movement was a little soutb. of east Tb.e path of 
the storm l'Vas eighteen to nineteen miles long, and required 
about sixty minutes to pass tha.t distance. Four houses were 
destroyed and one woman killed. It was nor.iced that the 
tendency of the tornado was to quickly empty itself of the 
trash picked up, but the very lightes t. material remained long 
afloat. The electrical discha~~§, which might be expected, 
were mis::.iog; but one person observed any, and then but one 
flash. Mr W, E. Jerome, living four a.ad one-half miles from 
Long Pine, observed the br~aklng up of the funnel. He se.ys 
it came t.o a. stand, wavered, spr~ad out, lost color a.ad .o.otion, 
and colld.pied. wi r.b a. f.t.ll of ligllr. rubbisn and loose trash, 
immediately fol1011Ved by sharp h.t.il." 

FREQUENCY OF TOR.'iAOO VlSil'AT[ONS. 

LFrom 0<1.venport Democrat, June 20th,] 

This has been a cyclone season beyond question. The fre
quency of these atmospheric disturb!l.nces is ca.using much dis
cussion as to their origin or cause. Most persons undoubtedly 
hold to the view tbat the tornado is a comparatively new 
agency of destruction, and m~ny g.:> so far as to acoount for 
the storms in a way satisfactory to themselves, if not to otheri3. 
The most commonly-advanced expla.natioa is that tt. ... --~xcessive 
rain& are due to tbe euttiag away of vast tracts of timber 
at the north; and there are those who maintain that this hoids 
true in the south and elsewhere. 

James E. Lindsay, of this city, does not accP,pt this theory. 
Mr. Lindsay is one of the best-kno\vn lumbermen and sawmill 
men in the northwest. He is also a very close observer, and 

• 

has had wide range for note-taking. Some of the newspapers, 
in referring to the Wisconsin storm of the past week, have 
called attention to this tornado as being t>Om&thing new 
to that part of the country. Mr. Lindsay thinks they are mis
taken. He maintains that the violent storm did its work 
of demolition long before there was a. town by the name 
of New Richmond, before the county of St. Croix ,vas even &Ur• 
veyed. The path of the tornado is familiar ground to him. 
He speaks of having visited it years ago in company with E. \\'. 
Durant, of Stillwater, another experienced lumberman. They 
then found unmistakable evidences of earlier cyclones. The1 
ca.me across a stretch of couatry, a wide swath or path, which 
had been mo\ved of its big piae trees. On either side of this 
swath or path the old pines were growing in tbeir virgio 
strength, but where the storm had done its devastation a new 
growth was making its way. The woodman's ax had nev!!r 
been there. Fires are not so eccentric in destroying timber 11,1 

tornadoes. 
Down in Arkansas rifr Lindsay has traveled on his pro,. 

pecting tours over large tracts of forests, and there be also 
found evidences of just such storms as those of the past few 
days in northwestern Wisconsin and Nebraska In the case of 
more recent storms, the pines had been blown and twisted, and 
lay rotting on the ground, with the new growth coming 
up among the fallen, old monarchs. And so he concludes that 
the tornado is not a modern invention in any sense. 

There is reason in this position. A tornado in wwal half a 

century ago, would have found no cars to be blown from the 
track; no towns to level; and no telegraph wires to tell the 
story in all its detail. In Wisconsin acres of mighty trees 
might have been uprooted and news of the havoc would never 
have been spread. So, as cities and towns multiply, more 
of them will be placed in the track of tornadoes, provided these 
occur no more frequently than they did before the country was 
settled. There is no comfort in this conclusion, but it is evi
dently warranted. 

Iowans refer to the Camanche tornado of thirty-nine years 
ago as the firs t, one to visit the state Joseph Wright, of Plato, 
writes a letter to the Des Moines Register to say that a fdgbt· 
ful tornado passed over the south half of Cedar ceunty, June 5, 

1854, or six yea.rs before the Camanche storm. Mr. Wright says 
it would have been far more destructive if the country had 
been settled then as it is now. "The path of the storm," he 
remembers, "wa.11 half a mile wide; could easily see the ,vidth 
of the storm as it cut its \va.y through the timber. Everything 
was taken clean; nothing left When the storm crossed Cedar 
river it took large stones from the bottom and carried them on 
land. From the best and most reliable information I could 
gather at the time tbe storm of 1854 reached Lake Erie." 

This is a timely confirmation of Mr. Lindsay's position. It 
goes to prove that the tornado is notb.ing new under the sun. 

INCENDI A.RY BACTERIA. 

The list of harmful microbes-those of plague, cholera, 
typhoid, etc.-was already long enough, but new ones are 
being discovered every day. The latest is the incendiary 
microbe, which, according to M. Jean de Loverdo, causes 
spontaneous combustion. 

The spontaneous combustion of bay appears to be its work. 
Among those who have been converted by the evidence of fact6 

is a large Austrian farmer. He had stored 300 cartloads of 
hay and cereals in a barn to which no one had access, ancl, 
after a few days, perceived that the middle of the heap ~·as 
becoming heated 

At first he paid little attention to this, but when, :i.t the end 

of a \veek, a light vapor began to appear he gave orders for 
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earing out the barn. His men set to work, but as soon as 

1
ey began to disturb the middle of the heap :fl.a.mes burst out 

1 
all directions, and it was all they could do to escape from 

1e blaziog building, which was soon reduced to ashes. 
Damp is particularly favorable to the development of the 

1
cendiary microbe, and spontaneous combustion is much 

1
ore freqnent in seas"lns when the hay has been spoiled by 

'~i.n than in dry ones. Favored by the moisture, the microbes 

1
ultiply enormously and attack vegetable fibres, which they 

o not take long to digest. 
A certain amount of heat is-soon given out, and before long 

be temperature rises in a most extraordinary way.-Vownte. 

THE BANNER CORNFIELD. 

HOW A. SHALLOW, 111IASMA TIC LAKE WAS CONVERTED INTO A 

GREAT CORN FARM. 

Correspondence of the St. Louis Globe-Democrat:-South of , va, 
o southern Illinois, from the brow of one of the Kinkaid hills, 
an be seen the most magnificent field of corn up,>n which the 
vhite man's vision has rested since the· time the Pilgrims 
anded and learned to know the merits of maize in hasty pud
iog. The September sun is putting the golden color upon 
,000 acres of corn in one great body. This is the banner corn
i~ld of the world. It will give this year 600,000 bushels of 
orn, an average of 100 bushels to the acre. The statement 
vill be questioned; and the people who know most auout corn 
,utside of the American bottom will be the firs t. to challenge. 
~ven the Egyptians of Illinois look a .,kant at such a claim. 
Jut those who have seen the extraordinary spectacle agree that 
1owhere in the world is there such a crop of corn maturing on 
he same ground space. 

Even from the nearest hill-top this field appears to be a 
olid mass. As far as the vision r~aches the corn extends with
•ut apparent break. On closer approach the spectacle is even 
aore impressive. The corn stands at an average height of fif
een feet. So heavy is it that a man four rows from the outer 
•dge cannot be seen. At a little distance the edge of the great 
>Ody presents an unbroken line. Close views show an occa
i0aal dividing boundary in the form of a narrow road or lane. 
)n either sid~ of these lanes the corn rises like a wall high 
ibove the wagon Having once entered the lane, the traveler 
incts it impractical to turn around. The only thing to do is to 
irive to the other side of the grea.t field. Nobody who has 
·idden through ihe 6,000 acres questions the estima.te of 100 
oushels to the acre. And nobody who bas visited the field 
,ince the present crop began to mature can remember to have 
3een the like of it bef.:>re. 

Even the cultivators of this exceptional field admit that 
"hey have never seen. such a crop as this year's . To them there 
ts nothing.unusual in a yield of seventy-five bushels to the acre. 
ln unfavorablo seasons they can safely count on fifty to sixty 
bushels. But 100 bushels for the entire tract is the record 
breaker. A capitalist from the greatest corn raisin~ section of 
Illinois, the v1cin ty of :::lpringfit>ld, last week bought 600 acres 
of this banner field of corn. He paid $ L8,000. A cash offer of 
S30,000 for 1,000 acres was refused. By way of interesting con
trast, it may be stated right here that less than ten years ago 
the ground upon which stands the banner corn crop of the ban
ner corn year changed hands at $ t an acre. Where the banner 
crop is denting and hardening, within half a dozen years, wild 
ducks had a summer nesting and hatching place. 

The banner cornfield of the U ,Jited States occupies what 
was recently Big lake, in the American bottom. Water stood 
at a depth of two feet over an irregularly formed tract. per
haps two miles wide and four miles long in its largest meas
ures Long ago an abortive attempt at d raining was made, 
but it failed of its purpose. Big lake continued to furnish 
sport to the duck hunters, but was worthless in all other 
respects. Whitney Gilbreth, of Ava, began to speculate upon 
the possibilities of reclamation. The fellow citizeos of Mr. 
Gilbreth are now rather loth to recall the uncomplimentary 

, things they said about his want of sound sense in wasting his 
time with Big lake. They saw him put into the overflowed 
land his money until he owned thousand~ of acres. They saw 
u drainage district formed. A steam dredge cut a channel 
l\venty-five feet wide from the lake to the Mississippi river. 
This ditch ranges from eight to thirty feet in depth. '£he citi-

zens commented sarcastically and could hardly be patient 
until the time to say, '' I told you so." That time never came 
for them The water drained from the lake into the cut and 
r,assed a.way, leaving in one body 6,000 acres of almost incon
ceivably fertile land. And that is where to-day ripens this 
mass of corn which beats the world 

Two other lakes have since been included in the drainage 
districts. Oanals nearly thirty miles in all have been dug. 
Where these other lakes were are other bodies of corn 2,000 
and 3,000 acres in extent. They will show yields proportion
ate to that of Big lake; but there is only one body of 6 000 
acr~s which will give 600,000 bushels. ' 

THE CLAYS OF IOWA. 

JOINT COMMISSION TO INVESTIGATE AND REPORT TIIEREON. 

In 1898, eighty-seven out of the ninety-nine counties of 
Iowa produced some form of clay goods. In all, over $2,000,-
000 worth of brick, tile, etc , were ma.nuf11.ctured and sold , and 
349 establishments were reported. The increase in output of 
recent years is very marked. The great paving brick industry 
with its output valued at from a quar1,er to a half million dollars, 
bas grown up within the last few years. In 1897 Iowa ranked 
third in the production of paving brick, and it is now the most 
important state west of the Mississippi in that industry. 
Important, however, as the clay industry has become, it still 
lags behind the opportunity. There is cheap and abundant 
fuel. Almost every geological formation in the state yields 
some clay suitable for manufacture. There are large areas 
underlain by the clays of the cretaceous, which yield such 
superior product in New Jersey and other Atle.ntic states, as 
well as at Golden, •Colo., and other points in the west. The 
coal measures, the great storehouse from which Pennsylvania, 
Ohio and Illinois, draw their clay, cover nearly 20,000 square 
miles in Iowa. They afford a wide variety and a great abundance 
of clay. The loess, an incomparable material for ease of 
working and cheap pr0duction of standard builders, covers all 
or parts of sixty-nine counties. Lumber is largely imported, 
stone is not much in use, the cities and towns are now putting 
up the second generation of buildings, and everything con
spires to favor a good local market. To the north and west is 
a wide area devoid of fuel, and largely wanting in suitable 
clays, which must ultimately be good trade territory. 

In spite of these favorable conditions, Iowa has for years 
and does now import large quantities of clay goods. The bulk 
of the pottery used in the state, both fine and common, is 
manufactured elsewhere; the bulk of the fire brick is also 
shipped in. Large quantities of sewer pipe, paving brick, 
terra-cotta and fancy building brick, come from outside its 
borders. This can only come from lack of appreciation of 
the importance of the local clays, or lack of ability to develop 

them. 
When, in 1892, the geological survey was organized, it was 

seen that the clays would be one of the most important sub
jects for investigation, and provision was made for their study. 
Mr. E. H. Lonsdale, at that time engaged in work for the Mis
souri geological survey, was placed in charge of the work, and 
devoted his attention to it in the years 1893 and 1894. His 
removal from the state, and subsequent death, left the work 
unfinished, though many valuable notes had been collected 
In the need of pushing the areal work it was found impossible 
to detail e.nyone else to this particular subject. In the mean
time the wcrk of the county surveys continued to show the 
great extent of undeveloped resources and notes on the extent 
and occurrence uf the various clay beds were continually col· 
lected. It was impossible, however, to take up the study of 
the clays theroselre~ for want of either proper laboratory 
equipment or the fund1:, to pur0hase necessary instruments and 

supplies. 

l 

• 
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In the meantime the paving brick industry became more 
and more important. The city engineers of the state and 
other members of the Iowa Engineering society aad the prob
lems relating to brick paving brought to their attention in the 
course of their professional work, and at their annual meet
ings a number of important papers were read bearing on dif
ferent phases of the subject. The engineers, however, worked 
almost alltogetber with the finished material. They could 
determine the faults of the latter, but had little opportunity 
to study the ca.uses back of these faults, and none to apply a 
corrective. It was also found that there was strong need of 
standard speoi6.cations and standard methods of testing. The 
tests formulated by the National Brick-Makers' association 
were found to be open to some doubt. The exhaustive work 
of Marston showed that the cross breaking test was probably 
much more reliable than the national committee had rated it. 
Boynton, after a careful series of tests, found it better to use 
scrapiron in the rattler. There was grave question, in par
ticular, whether the National Brick-Makers' association test 
did not rate the soft b rick unduly high, 

tives of the Engineering society, Brick-Makers' association 
I Geological survey and State university accordingly met with 

the professors of the engineering department of the college, 
and a joint commission was organized with Prof. A. Marston 

I of the State college, as chairman and H. F . Bain, of the Geo-
logical survey, secretary. The visitors were welcomed by 
President Bea.rdshear, after which there was a general discus• 
sion of subjects and methods and a plan of work was adopted. 

It was decided as a first step to make a careful study or 
paving brick with a view to the preparation of a. report on the 
methods of manufacture, the formulation of a series of tests 

I the adoption of uniform specifications and the collection of 

When these matters were brought to the attention of the 
society at its meeting in 1898, a committee was appointed to 
consider the entire subject of paving brick and pa.Ting brick 
tests, with a view to some common understanding as to the 
qualities desirable and attainable This committee consists 
of Messrs. A Marston, of Ames; C. R. Allen, of Ottumwa; C. 
P. Chase, of Clinton; C. S McGowan, of Iowa City, and E P. 
Boynton, o:f Cedar Rapids. 

data as to methods of laying pavements, its cost and life. The 
latter portion of the work was placed in the hands of the sub, 
committee of engineers, who were requested to prepare blanks 
for the collection of this data. The Geological survey agreed 
to detail Dr. S. W. Beyer to visit the various plants in Iowa 
and study their methods of manufacture, carrying on tempera
ture, shrinkage, drying and other tests, and collecting samples 
for farther laboratory studies. Chemical analysis of the clays 
are to be ma.de by Dr. J B. Weems, of the college. Cross
breaking, rattler and absorption tests of the brick are to be 
made in duplicate at the college and the State university, and 
tensile strength and other physical tests of the olays are to be 
carried on at the same time. The manufacturers a.re furnish• 
ing the material for these tests and bearing a. portion of the 
expense. It is expected that when complete they will yield 
very important information and will be of material aid in 
developing the paving brick industry. The brick-makers of the state have been vitally interested 

in the development of the paving industry and of the clay 
industries in g-eneral. Individually. they have experimented 
and have employed experts to study their clays and products. 
Large sums of money have been spent in an effort to determiQe 
the needs and proper methods of manufacture of pavers So 
long, however, as there was neither a standard of quality nor 
any uniform method of testing, the results were uneven. A 
manufacturer might spend money, time and labor to turn out a 
brick which he knew would wear well and then have it 
rejected by some test of which he had never before heard. The 
necessity for a oommon understanding became apparent. This 
matter of paving brick is simply one in which there was this 
necessity There were other problems which quite as much 
needed careful and systematic investigation by experts. 

The notable work done in Ohio by the school of ceramics 
at the Ohio State universit,y, under the aggressive direction of 
Prof. Edward Orton, Jr., has attracted much attenti9n and in 
Iowa there has been a growing conviction among those inter
ested that a similar institution was badly needed. At Colum
bus they have a complete plant for testing clays on a working 
sea.le. Soft and stiff mud machines, dry presses, repress, dri
ers and kilns are all in use. 1r1ost of the machinery was 
donated by the manufacturers in the interest of better clay 
working. 

At the winter meeting of the Iowa ,Brick and Tile-Makers• 
association, at Sioux City, resolutions were passed urging the 
advisability of a fuller investigation of the clays of the state 
A committee consisting of Messrs. J. H. Charles, of Sioux City; 
D. W. Townsend, of Cherokee, and J. B. McRose, of Boone, to 
which has later been added Mr. C. B Platt, of Van Meter, was 
appointed to agitate the matter and, if possible, secure action. 

At the Iowa State College of Agriculture a.nc Mechanic 
Arts, located at Ames, tests of paving brick have been carried 
on quite extensively, and Professor Marston and bis associates 
were planning to carry on the work the coming year. At the 
State university, Professors Sims and McGowan were also 
planning to take up the work. Under the circumstances it 
was thought that the time for united effort had arrived and a 
call was issued for a meeting at Ames Jun~ 14th. Representa-

It is hoped that this work will prepare the way to the open· 
ing of a complete clay-testing laboratory at Ames. At present 
the college bas no room to spare for the work, nor sufficient 
available funds to carry it on. It is expected that the work on 
paving- brick will be of sufficient practical importance to induce 
the authorities to provide the necessary funds for further 
work. 

Before adjournment the following resolutions were adopted: 
WHEREAS, The clay resources of Iowa. have been shown by 

the Geological survey to be vast and varied; and, 
WHEBEA.S, These resources are as yet largely undeveloped; 

therefore, be it 
Resoived, That the plan of investigation here outlined is 

heartily indorsed and the co-operation of the machine manu• 
facturers, brick-makers, and all others interested is urged. 
Furthermore, be it 

Resoived, That the state be urged to establish at Ames a 
complete laboratory for the testing of clays and clay products. 

H. F. BA.IN, 
Se<:ret,ary. 

AUGUST WEATHER RECORD. 

The month of August was warmer than usual. The aver
age tempi:,ra.ture for the state was 74.4°, wbich is about 3 3° 
above the normal, 1 3° above the average for the preceding 
month. The averages by sections were as follows: Northern 
section, 73.1°; central section, 74.4°; southern section, 75.6°. 
The highest average in the state was 77.2° recorded at Glen· 
wood; lowest, 71 ° at Eagle Grova and Cresco. The maximum 
temperature recorded was 100°, at Wapello, on the 3d, at Bed· 
ford on the 9th, and at Hampton and Clarinda on the 23d. 

The average rainfall for the state was 3.68 inches, which is 
about .61 of an inch above the normal for August. The aver· 
ages by sections were as follows: Northern section, 3 HJ 
inches; central section, 3.38 inches; southern section, 4 25 

inches. The greate:st amount reported for the month was 
10 45 inches, at Thurman; least amount, 1.12 inches at Algona. 
There were 17 c ' ear days, 10 partly cloudy, and 4 cloudy days. 
Sioux City reported wind velocity of 59 miles an hour, from the 
northwest, on the 2d. 
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SUMMARY OF WEATHER CONDITIONS. OBSERVERS' NOTES. 

Barometer.-Mean pressure for the month, 29.92 inches; 
11 hest observed, 30.25, at Cresco on the 15th; lowest observed, 
I iO, at Omaha, Neb., on the 10th; range for the state .65 

" ~ hes. 
Temperature -Monthly mean, as deduced from 116 reports, 

'" 74 4°; highest monthly mean, 77 2° , at Glenwood; lowest 
.., nthly mean, 71°, at Cresco and Eagle Grove; the highest 
., 1pera.ture reported was 100° at Wapello, Bedford, Hampton 
al Clarinda. on the 3d, 9th and 23d; the lowest temperature 
:J orted was 41°, at Hampton on the 25th; the average 

nthly maximum was 95 4°; the average monthly mini
m was 51 6;0 the greatest da.ily range was 45°, at Elkader; 

!rage daily rang(>, 33 6°. 
Precipitation -Average for the state, as determined from 
! reports of 133 observers, 3 68 inches; the largest amouat 
1orted was 10.45 inches, at Thurman ; the least amount was 
2 at Alg-ona; the greatest daily amount reported was 4 1 
•hes, at Thurman on the 12th; average number of days on 
,ich .01 inch or more of precipitation was reported, 7. 
Wind.-Prevailing direction, southeast; highest velocity 

>orted, 59 miles per hour from the northwest, on the 2d, at 

IUX City. 
lv·cather.-There were 17 clear days, 10 partly cloudy days, 

d 4 cloudy days. 
A.TMO 3PHERIO PRESSURE. 

'"' Cl) EXTREMES . 
.p 
Cl) 

a ..: '"' 0 cD Cl) 

STATIONS, '"' . +> '0~ "'~ .p'O Cl) 

rn ~ a .p cD a .D 0 ell 0 
c:: ::, a>::, 0 a) cD ::S 0 a) 
CIS'd ~'"' .p ~'O '"' .p 
Cl) cD .... cD c,S "' O cD CIS ~ 

:S'"' ttl '"',Q A ..;i ... .c A 
-- - ----

ven port ......................... . ....... 29 93 80.16 15,18 29.68 10 
s Moines.. . . . . . . . . . . . . . . . . . ............. 29.93 ao. ,o 15 29.68 10 

i.rinda ...... ................... . . . .... 29 91 30.15 2d 29 66 10,19 
esco ............. .. .. .... .................. . . . . . . 30.25 15 29.6a 10 
tbuque............. . ................. .. 29.91 30.22 15 29.63 10 
aa.ha, Neb ............................. 29.86 30 11 15 29.60 10 
1okuk .................................... 29.93 00. ll 2S 20.70 11 

}UX Olty ........ . ..... ............. . .... 29 .92 30. 12 15 29.66 10 
---

Mea.ns . . . . . . . .. 29.92 30.25 15 29.60 10 

WIND VELO0irY. 

.... 
0 a i,:. . 

s:l 

'"' ::, ,!:! 0 
STATIONS. Cl) cii ag .... 

,Q cD t ti. a~ -..... >= Cl) cD +> 
::s a c,S I> != ~ 

z :a A A 
-· -

a. venport. . . . . . . . . . . . . . . . . . . . .... . ............. 4,477 24 w 20 

es Moines. . . . . . . . . . ............................ 6.l'i0 30 N 20 
ubuque ..................................... . ....... 4,374 36 NW 20 

eokuk . . . . . . . . . . . . . . . . . . . ............... . ...... 4,061S 24 ,v 4 

a Orosse, Wis. . . . . . . . . . . . . . . . . . .. . . . .......... . ... 4,227 37 SW 20 

ma.ha., Neb ............... · · · · ....................... 5,387 42 N Hl 1 

LOUX Oity ...... • • • • • • • ♦ •••••• . ...... ..... . ... 8.912 59 NW 2 

BoN.A.P.A.RTE-B. R. TT1lle. A profitable 
month; temperature above normal at close; 
seeding at close of month. 

and seasonable 
soil too dry for 

CLINTON-Luke Roberts. The hailstorm of the 11th was an 
unusual one for this sect ion; hailstones as larg-e as walnuts 
fell and did considerable damage . 

OooN RA.Pills-Downs & Oo Small grain all stacked or 
threshed out of shock; threshers report above avera,ge yield of 
oats and wheat; storm of 23d blew down corn some, but pros
pect is good for a large crop. 

FOREST CITY-J. A. Peters. No fall plowing done on account 
of the dryness of the ground; it will require fifteen days to 
ripen corn from danger of frost; pastures need rain. 

GRINNELL-A. 0. Price For finishing harvest and rounding 
out the corn crop an ideal month. 

HUMBOLDT- H. S. TVeUs. Corn cutting has begun; threshing 
is about done or is in stack; too dry and ha.rd for plowing; 
most pastures are good; best yield of oats, 60 bushels; wheat, 
20; flax is nice crop; the bulk of corn crop should be safe from 

frost now. 
L.A.MONI-T. J. Fltz.pcitrick. The month closed very dr.v and 

hot; corn at end of the month s afe from frost bu~ suffering 

some from the dry weather. 
OVID-B. C. MiLLer. A very warm, clear month with no 

high winds. 
TOLEDO-L. G. Bookwaiter. The month of August has had 

hot days and cool nights; corn is making progress and that 
which was planted early is ready to be cut and shocked; the 
high temperature has dried the blades in some places; the 
apple crop is very thin; pastures a.re very good. 

WEST BEND-Phf.L. DorwetLer. Month was favorable for 
baying and threshing; corn planted in season will be all right 

in a.bout a week . 

ERROR IN ,JULY REVIE\V . 

OscEOL.A..-Total precipitation should have b een 4.80 inches . 

BEL.A.TED REPORTS. 

F.A.YETTE.-Mean temperature, 71 2°; highest 92°, on the 
21st and 25th; lowest 41°, on the 30th; total precipitation, 2.34 
inches; ~reatest amount in twenty-four hours, 1.38 inches, on 
the 12th; prevailing direction northwest; number of clear dayR, 
20; partly cloudy, 8; cloudy; 3; rainy, 6. 
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CLIMATOLOGICAL DATA FOR IOWA, AUGUST, 1899. 
NORTHERN SECTION. 

TEMPJ!IRA'IURE, IN DEOREE8 FARlllNB•IT. UJ PREOIPITATION, I NOHES. c,.., SKY. 

STATIONS, COUNTIES. 

----------•----------- --
Algon11.*. ... .. .... 
Alta ...... . 
Alta (near). .. . .. .. 
Britt.. .. ....... . 
Oh"rles Oity ... . 
Oresco . . .... ..... . 
Decorah ................ .. 
Dows .. 
E11.gle Grove t;. . .. .. . 
Elli11.der ... .. .... . 
Emmetsburg ............ . 
Es,bervJlle (a) ........ . 
Fonda. . ............. . 
Forest Oity. . .. . .. . .. 
Grand Meadow -. ...... . 
Greene :I: .. • • ... 
Hampton . .. ...... . .. 
Ha wkeye i ............ . 
Hu mboldt .. ....... . 
La.using. .. ...... .. 
Larrabee..... . .. .. . 
Le Ma.rs. . ..... .. 
Mason Otty (d) .. • 
New Hampton .... . 
Northwood ......... . . 
Osaa:e . . . . . . . . . . . . ... 
Plover..... .. .. 
Primghar .. . ... . 
Rtd.c• way .. ........ . . . 
Ruthven .......... .. 
Sheldon :I: ............... . 
Sibley .. . .. .. .. .. .. 
Sioux Oenter ........... . 
Spencer .. . . . . . . ...... . 
Spir it La.Ice ........... .. 
Storm Lake (e) ... .. . 
Washta . . . . .. ...... . 
W11.v.-r ly .... ...... . 
West Bend* .......... .. 
West Unton ...... .. 

Kosi;utb ............. 1,500 7 74.6 
Buen11. Vista ............ 1,f>l9 8 72.7 
Buena. Vista.. ...... .. . . ......... . 
n I l ,'"'0 o.a.ncoc c........ . . . . uo 
Floyd . .. . . .. .. .. .. . 1.012 8 
Howard. . . . . . . . 1,312 27 

72.7 
73 2 
71.0 
72 8 
72 8 

Winneshiek......... 9JO 6 
\Vr1gbt, ............ . 
W.tiicht.. .. ...... . 
Ola.yr.on ........... . 
Palo A.Ito ....... .. 
Emmet. . .......... . 
Pocahontas .......... . 
Wtnnebago..... .. · 
Olayton ............. . 
Bu1,ler . . . . . ..... . 
Franklin . . ..... .. 
F,1,yette. . . ... . 
Humboldt ....... .. 
Allamakee. . .. . 

. . . 
1,220 

9J3 
1,240 

71 0 
19 73 9 

'il. 4 
7tl 8 
73.6 

8 71 2 
75.2 
7i 8 

74.2 
71. 9 

llherokee..... .. 
Plymouth .. . . . . .. . 1,221 
Oerro Gordo . . . . 1,1311 
Ohlckasa.w . . . . .. .. . . I, 166 
Wo tb .. . . .. 1,210 
Mitchell.. . . .. .. . . . . 1,178 
Po,:,~bontas. . ... 

8 72 4 
73.4 
71 1 
72.5 
72.6 
71 1 
73 4 

0' Brien. .. .. . .. .. . . . 
Winneshiek .. 
Palo dto ............ .. 
O'Brien ............. . 
usceola.. . ......... . 
Sioux. . . . . . . . . . . . ... . 
Olay ........... . 
Dickinson .... ... .... . . 
Buena Vista. ...... . 

. . ... 

..... 
l,406 
1,509 .. 
•• ♦• • ••• 

. • 5 
. . . . . . ... 

73.6 
72.7 
78 4 
71 6 
71.8 
73.7 
73. 2 
73.4 
73 4 

Oherokee ........... . 
Bremer .. .. .. . . . 94i . 73 6 
Pa.lo A.Ito. .. .. .. .. . .. .. . 6 71.4 

. . . . . . . . . . ..... 

Fayette. . .. . .. .. .. .. 1,105 .. .. . 

~ 
UJ 
tP 

..Q 
CIJ ·-Ill 

90 
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·om 7 A. 11. and 7 P. M. observations. i Received too late to be computed wlth means. a One day mlsslng, b two days. etc. 
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DAILY M AXIMUM AND MINI MUM TEMPERATURE FOR AUGUST , 1899- CoNTINUED. 11 
- DATE. 
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DATE. -
STATIONS. . 

1 2 3 4 5 6 7 8 9 10 11 12 18 14 15 16 17 18 19 20 21 22 23 21 25 26 27 28 29 30 31 -ie .. 
~ --- ------------ - ---- ----- ' Aftnn .. . . . . .. . T . . .54 . 78 

Algona.. .. .16 05 .10 .08 
Alt 1.1Hadden).... .46 .31 .43 
Alta(near).. .7150 .2, .·ti175 
.41hla . .. ..... · 
Amana............. .40 .18 .27 .28 

.26 2 10 .40 ... 

.15 

.43 
T 1.90 .12 
.03 

Am1;,s. .. .. .... .. .80 .23 t.75 ... . .12 
Atlantic ........... 11 .... 2.l'i 08 1.03 .20 

26 . .. .. 

T T ... 

.66 
Audubon . . . .. . . . 15 ... 2.2 t.33 .23 .13 .. . . . . .32 

.12 

Ba.ta.via. . .. . . .66 .14 .9U 
Baxter . .. . . . . .. . 9-1 . 01 ... J. 26 I. 02 
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.41! .... 
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....... T 
. . 1 65 
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24 

.18 

.05 .55 
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.16 21 .... 
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· · · · · T I Tl 
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tee 

T I 6 ?i 
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_
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-g
0
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Brttt... . .. .. . 47 . 
. . . 1. ~ .38 .. 
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Oars,,n....... . . 2.H 1a l 24 3.04 .. 
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.02 

. . . . . . . . 
r ....... . 
.40 . .JO 
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. . . . . . . Charlton . . . . . .03 .. . . . . .. .10 1.60 .02 .04 l 67 1' 
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Clarinda..... . . .. . 30 .69 .10 .86 

• • • OJ 
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Le Claire.. . . . . .31 T T .8!1 . . 1.21 . . r ....... 
Le Ma.rs. .. . . 1.06 .68 .. . .3~ 04 ... 110 T . .. . .. . 
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. . . . .. .35 r 
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Maquoketa. . . . 08 .35 .2, 28 . . .. . . . . . . .. . . . . . . ...... 
.. 
.35 .... 
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.o5 .10 .... ... .. ···I tJ 

. ~O 49 : ~l . . . . . . . . . . ·::·I ! : Marshalltown. 1.00 .02 .19 .421.27 .... .. .07 .. .. . .... 
MH.sOn Otty ....... 1.30 T .30 T . .. . . . . . . . . . .. 
Melrose.. .. . . . . .33 .69 1.00 .. . l. 50 ....... T . : : : . 7!1 .. 

1.10 
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.. . . . . tu 

T.09 10 .77 ·•·· ... .. • I !Ml 
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3T20 1o : : · : : : : ~. : : : : . : : : · · 
Mt.PA.yr........... .00 21 .17 .62 ..... i7 . ......... .. 
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' '43' .• 12 ••• •• •••• •• •.•• •••• f:,· 

. • . • . .. . • . • • • .. . • . . .. f! v; 
. . . . . . . 2o . . T . . . . . . . . . . . . . . ... 

. . .10 .... 

Mt Vernon(Hubd) .41 .27 .13 .61 . .. . . .. . . . . .. .. 'I' . . .. · · · · · 
Murr~ . . . . . . . .. .. 1 00 .. . . ... 2.00 .. . . . . .20 . . .. . .. 
New a.mpton... .71 1.05 ... .... .. . .... .... .... . ..... 
Newton... .. .. .. .85 .. .06 .61 .59 .69 .. . .. . . . . .... .05 
Northwood ....... . . 10 2.90 .06 .... .. . .. .. .28 .............. . 
Odebolt ........... . . 11 T .65 .35 .. . ....... . 
Ogden.. . 70 60 . 77 .02 .23 . . . .. .. . .. . . . . . . . 
Olin . . .. . . .. .35 . . 33 32 . . . . . . .. 
Omaha(Neb). l.76 .48 64224 ....... .. .46 
Onawa....... .. .. .25 ·r 1.40 .01 . . .38 .. . .02 . . .. . .ll2 
osage . .. .. . . .. . . . . .33 .09 1.44 06 . .. .. . . . . . .. . .. . . . .. . .26 

.31! 

.05 

.O! .... 

. ... 1.00 .77 .... .. .......... ·• .. :·49 
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1
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.. .. . .O! .9.5 .. . . .. .. . . .... .. .. .. .. .. .. 3 71 
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1
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o,ceola . . . . . . . . . . . . . . . . . .36 .49 .19 1 03 . 
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. 04 82 . . . . . . . . .19 . . . . . . . . . . . 0 • . 64 
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DAILY AND MONTHLY PRECIPITATION FOR AUGUST, 1899-CONTINUED. 
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