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ANNUAL REPORT, 1898. 

This report is a compilation of climate and crop data col­
lected in accordance with the provisions of the law of the state, 
in cooperation with the We ather Bureau of the U . S . Depart­
ment of Agriculture. The salient features of the climate, and 
the important. statistics relating to the products of the soil dur­
ing the year 1898, are herein presented in convenient form for 
reference and comparison in future years. There is an increas­
ing public demand, both at home and abroad, for reliable stat.is­
tical information in regard to the general. climatic conditions 
and the products of the soil of this foremost agricultural s tate. 
The value of systematic and continuous records of atmospheric 
changes cannot be overestimated. They are of speeial interest 
to students of science, and of practical value to all classes of 
business men. And the statistics of farm products are highly 
valued and carefully studied by men engaged in commercia l 
lines, transportation, and farming. 

The U. S. Weather Bureau maintains five fully equipped 
meteorological stations within the territorial limits of this state; 
viz: at Des Moines, Davenport, Dubuque, Keokuk, and Sioux 
City. The records of the station at Omaha, Neb., are included 
in the meteorological records of this service. In addition to 
these regular stations the work of meteorological observation 
is now being cart·ied on at 138 local stations, by competent 
voluntary observers, equipped with standard instruments for 
making records of daily temperature and precipitation. These 
public-spirited and faithful observers perform the exacting 
task of making systematic and ·continuous daily records of 
weather conditions without expense to the state, except the 
moderate amount required for the purchase of the necessary 
instruments. The results of the work for the year at all these 
weather bureau and other stations are presented in condensed 
form in the summaries and tables included in this report. 
There has been a net increase of nine stations since the close of 
the year 1897. 

As an auxiliary to this able and efficient corps of meteor­
logical observers, this service includes over 800 crop reporters, 
who report weekly or monthly the condition of the principal 
crops as affected by prevalent weather conditions during the 
crop-growing season. By this cooperation of the government 
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a nd the state, assisted by intelligent and public-spirited citizens, 
the most valuable results are secure d at a minimum of cost for 
the serv ice. T hese three contributing factors-the govern­
ment, the State Weather and Crop Service, and the corps of 
generous citiz ~ns who repor t weather and crop conditions in 
their re spective localities- ar e all essential to the p r oduct ion 
of the high measure of utility that has been attained. 

T he various publications of this service have been w idely 
distributed, and th ere is a constant ly increasing dema nd for t he 
Monthly Review and weekly climate and crop bulletins issued 
from th is office. The issues of the Review amounted to some­
thing over 2,500 copies per month , or an aggregate of over 
80,000 copies during the year. The Bulletin s issued during the 
crop season-April 1st to October 1st-amounted to about 
88,000 copies. The summaries of the B ulletins were als o dis­
tributed to the press of the s tate and by that means valuable 
informat ion in relation to the growing crops was widely dis­
seminated. Requests have been r eceived from public libraries 
in various parts of the United States lor full sets of the annual 
r epor ts of this service, and it is a matter of regret that the issues 
for the years 1890 and 1894 are exhausted. It has also been found 
impossible to s upply complete sets of the Monthly Review for 
all the years since the establishment of this service. During 
the past year the gratifying fact has been noted that teachers 
or science in the high sch ools and colleges are becoming much 
interested in the study of climat ic data, as indicated by requests 
received from this class for copies of monthly and annual 
reports. The time is evidently near at hand when there will 
be a demand for text-books of meteorology to be used in the 
public schools. 

A t the close of the year daily weather forecasts were received 
by telegraph at 120 stations, and from these stations and the 
central office they were distributed by mail to 1,122 postoffices, 
arriving in due time to be serviceable to the general public. At 
the teleg raph stations s ignal flag s are displayed, and by these 
v arious means the :forecas t-s are seen by a very large percent­
ag e of the people of this state. The time is not dis tant when 
mo t of the farms and country neighborhoods wi ll be connected 
by telephone with the t ow1.1s and postoffices, and the weather 
report s will be received daily by all farmers who desire to 
receive the benefits of the service. 

' 

IO WA W~ATHER AND CROP S E RYICE. 

M ETEO RO LOGICA L STATI O:S S A:-< D OBSE RV ERS . 

ST ATIONS . STATIONS I OBSKR\'&RS . 

_A_d_.U_r- .. -.--- -1-F-, -. -L -. _M_o_r -rl-so- n-.---II-:Lc-e-:0::-1-al_r_e- .-. -.-... River Observer . 
A ft.o n B on . N . W . Rowell. Lansing G B . Markley. 
A lbia . .... R. M oore Larc hwood k . F . Walker . 
Al gon a . 0 . D . Pettibone . La;rrt~.bee-.. H . B . St.rever . 
A lta... . . . .. D . E . H adden . Lenox . .. . . .. . . . J . L . l:turl ey . 
Alta (near). W . J. MloRrd . Le Mars. .. .. . Dr . T . E . Oole. 
Amana. Oon radScb"'dt . Ll o n Grove ~. Rev . J . W .Bubba.rd . 
A mes . . . ... . . . E.xp. :3t.at.ton . Lo5ran Mrs . M . B . St.4u·o . 
A mes(6mtless.e.) lsa.H.C Young . Malver n. R F . Norton . 
A tlant ic . . J. W . Love . Maquoke ta . . D r . A. . B . Bowen . 
A udubon.. . . . . F. P . H arker . Mason City B. F. Gibbs . 
Bedford...... Pro f . E . B . G riffin . M arshall town . 0 . M . Oook . 

~=~~e0tfatrie.. ~-- ~: ·v~~~f~: : ~~~!~~:1 :o : :: :: : : · 6~ .Ea J~~~~~--
B onapart.e ... .... Bon . B . K . Vale. Mooar. . ..... . . F. G . Tbom Rs . 
B r itt .. G . P. Har dwick. Meun t. Vernon .. . Prof . A . Oollln. 

~:;;:~1F.~0.~ : r,ro0s~s ~ir!~n~tkl nson . tl ~ 1>re'a.s·a~t: : : .. ~~ -FP.r~~er~ : Steve ns . 

8~&r ~anrd .. ... . ~·~~trtC fi . ~~~Weroo ~~11Eiamp~o ::: 'k·. l ·. ~~r~~~~~· Jr. 
o:n:~rnife•~.:::: J . W . T anner. N ew ton . ......... A . L u fkin . 
Cha r lton. . . . Bon . S . B . Mallory , Northwood . .. A . L . Thompson . 
Char les City. . .. nba.s. 0. Schmidt. Oel ebolt .... ...... . E . Starner . 

8r::L~~~e: ....... ~~8 : ~a:s:nedai: 8ft~e~_:::: : :·::::: ~O~~~:tban Potte.r . 
Olear L a k e.. A . S . H a w ley . Omaha. Neb.. . .. t L. A . W elsh . 
Ulioton . . . . . . . . . Luke Roberts. O~:~ceola .... . . . . . . A . W . Lewis. 
College Spr ings .. A M. Ft.o ley . Ovtd ......... . .... B. 0. Miller . 

g~~~~~~-B-tiiifs.:: : i~\~ ':~!i_b, . 8:k~1ooa·a : :: :::: . ~Os~a~;~~ao a:u l . 
g~~~gport·: .... . ~~eft~rlhe:rl:~~n . ~!~':a~r.~ ::::::::: ~~·J: ~er~;brff_k . 
Delawar e .. ....... W m . B all. Pellli. ......... . ... T . W . Oo x. 
Deco r a h ........ 1!". B . Baker . Pioneer . ......... A. ,V. H awl ey . 
neolsoo . . ....... James B . H olmes. P love r ............ J . B. Smith. 
Ues Molnes . ...... tGeo. M . Chappel, M .D. P ortsmouth ....... J. W . Dahlh eim er . 
Dows. . .. ....... R . E lf'ul ler . &~m~~~r _ :: : ::::: ~1ff1·8~&~~fl. 
~~:~~~U:O~e · : :::: ~E . f.· ~:;~e os Reinbeck ... . ..... D r . L . B Bath&way . 
'R:Ido o . .... . ...... T~~a.~den. r · R id A tb B t t8 
E ldoru. . Prof . o . F . Woodward . Roc'fc6 "it~~-td8 .:::: W~ c~\vy~ico ir . 
Elkad er. . . . ... . . Ob as . Rei necke. Kockwell C lt.y . .. 0 . M H.H.ndu.U . 
Esther ville . ...... M. . L Ar cher . R uthven . .. .. .. .. B . Oook . 
Fa.lrfteld . .. ... . . . ObR.rles J. F ulton. Sac Olty Dr. 0 . Krown. 
J~~~t!di800 :::: : : : i~: t~~~~Coready . . ~l~~ee';; .. :::::: ::: : 8:~ : ~~~:~~~'en. 
Fo nd a. . .. . . . Cba s . F. L1nna.n . Sigourney . ... . . .. . Mrs . R . l!". A shbaugh . 
F orestOtty . . . . . . . J . A . Peter s . Sio ux City ........ t O. G . Pursse ll. 
F r edericksbur g .. J . D. Her r ic k . Soen cet- ........ S . Gl ll ettple. 
Galva . .. .... .. .... J . M. Oro wl e,- . ~plrtt Lake . ..... \V . 0. D r ummond. 
Garden G rove .... .T . R. ·w h i te . Stor m Lake .... . Prot . M . L . F ull e.r . 

31:~:~d~ .. ~ :: :: : ~.ef»· ~ ;..%k ... :o"o~r. ~~~~r:arl es : R: ~: ~~~:~;N~t-
Grand Meadow t: . F . L . W tl Utlms . T ara ... .. ...... .. W . E. El u m pbrey . 
OreenA . . .. . J . L . Uole. T hu rman . ..... .. 0 . H. . Paul. 
Greenfield .. . ... . J. G . Ou l v e r . T oledo ... .. . .. .. . Obns. Mason . 
Rrtnn ell . . . . . ... Pro f . M. J . Buck . VI nton .. ... . .. .. T . F. McUu_ne. 
G r undy Center .. Geo . F E lll• . VIll isca . . .. . . . . . 0. E . M atteson . 
H u tbrte Center .. Oscli.r K lingman . 'Vapello ..... ... . Geo . W . Schofield . 
B a m oton . E . 0 . Gre n ~lle . Washington .. .... Wm . A . Cook . 
Bedrtck .. ..... J. T. Brooks . WtL&hta . ........ B . L.Felter . 

~~;e~,l.~: .. :: :::: ~~~~~~~~~~endall . ~:'fe~l1C:·: .. :: :.: : tl: ~- - {f~"'v':r~ · 
B u -nbuld t ... B . tot. \Vei ls. waukett ........... N . 0 . Wr &.Jlg . 
Independence . . .. E. F. Wultke . Webster Otty .... . Loutsl!"ran k . 
lodla.noln. .. .. .. .. Pro r. J . L Ttl ton . W bJt.tOboe r . ... Bon . J . 0 . Deem . 

~~:: ~~tns:::::::: rro.:_- ~r!·e~~~ len . ;n~~~"Janctton . p_rpl'r~rdke!. . Butler. 
Keok u k . • ..... . tFred z. . Gosewlocb . Winterset ........ . W . W. 114~Kn lgbt . 

~:~~~~~~~: : : ::: : ~~~~YJ&n~ -R~:~~:~ · :::~ t~~~i; .... f.bU: P1~h:~~ler . 
L amnnl. T . . r. Fttzp ,Ut-lek . WeRt. Branch . A . A . Madson . 

• W a lab P . 0 . t O. S. We e.tber B ureau . ;Postvll l e P. 0 . I M t. Ve.roon P . 0. I Dea 
Molneo P. 0 . 
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WE ATdER-OROP OBSERVERS. 

STATIONS . 0 B f'£ R V" IIRS. 

!.f~i'ac_~ :: :::: :: : : : ·{v!: ;;::c~:':n t . 
A llerton .... . . . Jame s Piper. 
A lta . . . . . . . . . . . . J o n a s Ou shman. 
Ames .. .. .. .. .. ... S. B . Mills. 
Attica .... .. . .. G . W. Mendenhall. 
B a ttl e Oreek . . ... A. Preston. 
Bl a irstown . .. . .. . T . H . We ll. 
Boone . .. .. . . . .. . . . L . 0. Mor ris. 
Oentervllle. . . . . .. H e nry Galley. 
Charles O!ty .. ... . W. B Towner. 
Cha rlton .. .... . . .. 0 . 0 . Burr. 
Olarksvllle .. . . . . . F . M. Russell . 
Oorrectlonvllle .. . Hou. W. B . Oh apmau. 

gg~~~~«:: : :: : : : : : : ~~~':.~e~~tb . 
Cl e rmont . . . .. .. . . Oha.s. L ourabee . 
Oouncll Bluffs .. .. L . Proutv. 
Oreston ..... .. .. . M. v. A shby . 
Danville.. . . .. ... . Sherman Matthews. 
Emerson ...... . . . . D. B. Nlms . 
Ely . .... ........ . .. Bon. A . .T. Fu brmelster . 
Farlln .. . . . .. .. ... . J esse Johnson . 
F ulton .. . . .... ... Uarl S. F r a n k . 
Fontanelle.. . . . . . . Bon. L . M. K ilburn. 
Ford... J. 0. Richards. 
F ort Dodge . . . . . . . R W . Blaine . 
Geneva... . . . .. .. . . Wm. H. Thom pson. 
Grinnell .... ... ... ,A. 0 . P rice. 
Gutb.r le Oenter .. . W. W. Bailey. 
Gilma n .. ....... .. . James L. Wylie. 
H esper . .. .. .. .. .. G. E. Dllllngb a.m. 

STATfONS. OBSER'I'ERS. 

Hun.eston . . . . .. . . Hou. S. H. Moore. 
Larrabee .. . . . .. .. . H. B. Carnahan. 
Le Mars . .. ... .. Bon. Henry l3ch rooten. 

~C:..~~~~~l~~own ·.: :: f:?oha~ f l.a~::.'ct~rd . 
Mason Olty . .... .. Wm. Nettleton. 
Mapleton . . . . . . .. . A. L amb. 
Mt. Pleasant ..... . W. S. Wright. · 
Mil ton .. .. .. ... Hou. E. 0 . Hollaud. · 
Mount Vernon ... Robert Smith . 
Ne vada .. .. ....... Geo. C. White. 
Osage .. .. . ..... .. . E . W. St acy. 
Orange Olty . . . .. . , H. J . Vande Waa. 
Paton . .. . .. . .. .. .. A. B. Condit. 

k~~~~:N::: : ::: : : go~: Y.0\~.e~~~d. 
Rock Rarlds ... .. . D. E. F . Merrill. 
Rockwel City ... J. G. Palmer. 
Rossvill e ...... .. .. T . B. Wiley. 
Rowley . . . . .. . . . . . L. Maxson . 
Sage ville .. .... ... Bon . F. N. Knoll. 
Seymour ......... L . B Sager. 
Shenandoa h ...... Re uben Mollison. 
Spirit Lake.. .. .. L. Stowe. 
State Cente r .. .... E . P. Thompson. 
Tama .. ...... .. .... W: G. Malin. 
Unity ............ .. Edward Hummer. 
Van Horne... ... . Spencer Smith. 
Winterset .. ...... H. A. . Kinsman. 
Wall Lake .... .... T. E. Wilcox. 
Wilton .. .. .. .. . .. Thos. Boot. 
Wiota. .. ...... . I. S. Coomes. 

METEOROLOGICAL SUMMARY FOR 1898. 

The general climatic conditions for the state were about normal. The 
mean pressure of the atmosphere, as shown by barometric records, was 30.03 
inches. The highest barometer reading was 31.07 inches, at Clarinda, on 
December 9th; lowest, 29.30 inches, at Davenport and Dubuque, on 
November 21st. The range for the state was 1. 77 inches. 

The mean temperature of the state for the year, as deduced from the 
complete records of ninety-one stations, was 47.6°, which is practically 
normal. Dividing the state into sections, or belts, three counties wide, on 
lines east and west, the averages are as follows: Northern section, 45.'1o; 
central section, 47.6°; southern section, 49.7°. The highest temperature 
re:'rded was 103°, at Council Bluffs and Clarinda, on August 20th; lowest, 
25 below zero, at Estherville, Mason City and Ruthven, on December 25th. 
The range of temperature was 128°. 

· The average precipitation (rain and melted snow) for the state was 31.69 
inches, as shown by the complete records of ninety-one stations. By sec­
tions, the average was as follows : Northern section, 27.72 inches; central 
section, 31.04 inches; southern section, 36.34 inches. Included in these 
figures the northern section had 31.6 inches of snowfall; central section, 
44 inches; southern section, 40.3 inches; the average snowfall for the state 
being 38.6 inches.: 

Among the high measurements of precipitation for the year are th.e 
followinK: Bonaparte, 55.47inohes; Keokuk, 52.48 inches; Mooar,48.93 inohes; 
Ovid, 46.43 inches; Clinton, 46.15 inches; Thurman, 44.11 inches; Sidney, 
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43.42 inches; Belle Plaine, 42.25 inch es. Larchwood reported the lowest 
amount, 19.51 inches. Estherville rece ived only 20.89 inches. 

The greatest amount of rainfall in twenty-four hours was 9. 70 inches, on 
July 6th and 7th. 

The prevailing wind direction was northwest; highest velocity regis tered, 
sixty-six miles per hour, a.t Sioux City, on June 24th. '£here were 160 clear 
days, 105 partly cloudy and 100 cloudy days during the year. 

MONTHLY METEOROLOGICAL SUMMARIES. 

JANUARY. 

The mean barometric pressure for January was 30.09 inches; the highest 
pressure o~erved was 30.70 inches, at Sioux City and Clarinda, on the 1st; 
lowest, 29.34 inches, at Keokuk, on the 25th; range, 1.36 inches. 

The month was warmer than usual, the mean temperature 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. 

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. 

OBSERVERS' NOTES. 
Clinton-DB. LUKE RoBERTS. The meteorological conditions of Janu­

ary, 1898, were markedly different from its last nineteen predecessors. In 
temperatur8 it was 3.8° above a. normal mean. My maximum and minimum 
temperatures only go back seventeen years, and during that time the min­
imum temperature for January was below zero from 9° to 36° exceptio 1891, 
when it was zero, and in.1898, when. it was 1° above. The normal minimum 
is 24.6° below zero, which makes tlle 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 
31st-mean temperature 10°. The normal temperature for the warmest 
and coldest January days, is 37.8° for the former , and ~ :4° below zero for 
the latter. The coldest January day for the last twenty years was the lith, 
in 1884, the mean temperature being 30.5° below zero. The warmest day 
for the same time was the let, 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 stormy days, being two less than normal. The movement of the wind 
w&e decidedly sluggish, except on two days, the average for the month 
bel.ng only four miles per day. The total movement being' only 2,960 miles, 
whUe a January normal is 5,070 miles. 

Belknap-A. W. RANKIN. Janl!!!,":V· 1898, goes out with fully two feet 
of snow on the level and five to seven feet in plaoes. Very near all or the 
precipitation of January (five inches) lies on the surface in tbe shape of 
snow and ice. 

Bo.tzaparU-HON. B. R. VALE. A pleasant month for feeding and for 
work. Fully eighteen inches of snow in eight at close. Only two notable 
storms, viz., 22d and 25th. 
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Forest City-J . A . P ETERS. Only three da.ys of zero weather. Good 
sleig h ing all the mon th. 

Grand Meadow- F. L . W ILLIA MS. The month was unusually pleasant ; 
only onc e did the m e rcury r each zero ; neither was it warm enough to ha.ve 
any mud. F i ne s leig hin g all of the tim e and no drifts. 

Lamoni- T. J . FITZPATRICK. Thunder and light ning on the 11th was 
rather pronounced and remarkable for the season. A heavy snowstorm 
raged all day the 25th. Trains bloc kaded until the next day. The worst 
storm in many years. 

Larrabee-H. B. STREVER. Such a January bas been seldom seen; so 
mlld and free from storms and wi nd; so enjoyable throughout. 

Logan- MRS. M. B. STERN. We have had no bad Btorms, but consider­
able cloudy weather. Very little wind . Altogether a. rather mild winter. 

Ovid- H. C. MILLER. A remarkable warm month. Thawed twenty­
three days of the thirty-one. No froet in the ground except in the bare 
spots. · 

Sidney- G. V. SWEARINGEN. On the 22:1 a high wind came with the 
snow, which fell to the depth of 5.2 inches. Sledding bas been from good to 
fair aLnoe December 4, 1897. 

II'EBRUARY. 

The mean pressure for the month was 30.1::1 inches. At Clarinda on 
the 2d the highest reading was recorded, 30.86 incbes; lowest, 29.58, at Clar­
inda, on the 16th; range for the state, 1.28 inches. 

The month was warmer and drier than usual The monthly mean tem­
perature, as shown by reports from 10& stations, was 24 2°, which is slightly 
above the normal. Keosauqua reported the highest tempera.ture, 62°, on the 
8 th. The lowest temperature reported was 18° below, on the 1st, at Iowa 
Falls. 

The average precipltation for the state, according to reports from: 106 
stations. was 1.20 inches, a little below the normal for February. Cedar 
Rapids reported the greatest amount, 3.65 inches; and the least amount was 
.1 of an inch at Denison. There were no severe storms of wide extent; 
number of clear days, 10; cloudy, 9; partly cloudy, 9. 

OBSERVERS' NOTES. 

Bonaparte-HaN. B. R. VALE. A very even-toned month. Fa.ir roads; 
kind on stock; good for feeding, and all in all, a very profitable month. 

Clarinda-H. S. V AN S ANDT. High wind and fine snow night of 1st and 
2d (40 miles); a genuine blizzard. Much damage to trees from heavy sleet 
of 9th and lOth . Telegraph and telephone lines a.nd poles broken, and 
service badly demoralized. 

Cresco-GREG.ORY MARSHALL. February 2d, blizzard from northwest 
early A. K.; snow of last month all drifted into heaps; travel impeded. 

Dows-R. E. FULLER. February 20th, snow drifted all day; the air was 
thick with it to a height of 30 feet. 

Fa_yette-:-R . Z. LATIMER. High wind on the 1st and 2d , also on the 
evening of the 5th. The worst storm of the month was on the 18th, 19th 
and 20th. Traina wel'e delayed several hours. 

.Forellt City-J. A. PETERS. Robins were singing on the 8th, and again 
on t.he 27th. 
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Grand Meadow- F . L. W ILLIAMS. Except for the firs t thr ee days t b e 
month was warm. S leigh i ng good mos t of t he t ime. S now dri fted very 

little. 
Green6eld-J . G. CULVER. Nig h t of 9th - 10th one of the h e a v iest s leet 

s torms for many years . Sleet one inch thic k by many m easureme n ts 
Fruit and shade t rees badly b r oken. Telephone, t elegraph a nd elec tric 
light wires down. This will prob ably be known as the " great slee t. " Fir st 

v isit of the robins 26th. 
Humboldt-HENRY s . WELLS. There has been good sleig hing a ll the 

month. The winter has been u niform. Stock has done well. 
Lamoni-- T. J . F ITZPATRICK. Dur ing the night of the 1st and all day 

of the 2d, a stiff nortb. west wind prevalled, caus ing h eavy drif ts of snow , 
which blockaded t he trains for hours. Thunder and lightning , unusual for 
the time of year, occurred on the 9th. 

MARCH. 

The mean pressure of the atmosphere was 30.08 inches; the highest 
observed being 30.58 inches; lowest, 29.43. 

T.be month was warmer than usual, the mean temperature for the state, 
as deduced from 107 station records, being 37.5° . Fort Madison reported 
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 let, 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 fol' the state. The eastel'n counties received much the 
heavier rainfall. Fort Madison reported 6.21 inches, and Marshalltown 
only .33 of an inch. The highest wind velocity was sixty m iles an hour, at 
Sioux City, on the 14th. Thel'e were 12 clear days, 9 partly cloudy and 10 

cloudy. 
OBSERVERS' NOTES. 

Amana-C. SCHADT. The snow which commenced to fall in the begin­
nlDg 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 1low of water and percolated, appar­
ently, nearly a.ll into the ground, which was a great boon to farming. 
March was unusually mild and warm, so that sowing and p lanting (onions) 
began early. Towal'd the close of the month, however, cold weather set i n 
and caused some damage, the extent of which cannot be estimated. 

Bonaparte-HaN. B . R . VALE. The lOth and 27th, i nclusive, gave 5 08 
inches rain -an unprecedented rainfall for Ma.rch. M e rcury dropped to 
17° on the 23d, and to 22° on the 28th and 29th. No fa rm or field work done 

yet. 
Clinton-DR. LUKE RoBERTS. March, 1898, took a departure from 

normal on all points. Its maximum tempel'ature, m inimum temperature, 
mean temperalul'e of the warmest day, mean tempera.ture of the coldest 
d~aoy were each above the norma.!. The rainfall, rang e of temperatul'e, 
number of storm days, number of cioudy, number of clear days a nd the per 
cent of cloudiness were each in excess of normal. The movement of the 
wind was much below normal. 
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The rain (4. 73) was in excess of any corresponding month during the last 
tw enty years. The nearest approach to it was in 1886, when the March 
precipitation was 4. 44 inches. The least precipita ~ion 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 . :M., the depth being five inches. Four more inches 
of snow fell on the 12th, from 3:30 P. M. to well into the night, loading trees, 
telegraph wh•es, etc., so that the landscape on the morning of the 13th was 
a beauty to behold. 

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 sioce September the precipitation exceeded the 
average. 

Forest City-:I. A. PETERS. Severest snowstorm of the season on the 
27th. Spring work commenced about the 15th, but was de layed on account · 
of the storm of the 27th. 

Gal~a-JAY M. CROWLEY. The storm on the 27th left from four to five 
inches of snow on the level. 

Graad Meadow-F. L. WILLIAMS. A wonderfully fine display of auro­
ras 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 kind 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 Uke a lion. Wheat nearly all sown, and thought 
to be in good condition. Clover sod being plowed for corn. 

APRIL; 

The mean atmospheric pressure for the month was 30.08 inches . High­
est observed, 30.54 on the 6th at Sioux City; lowest, 29.51 at Davenport and 
Keokuk on the 13th. 

The average weather oonditions for the month were about normal for 
April, as shown by the records of Iowa stations. The mean daily tempera­
ture, as deduced from the reports of 114 stations, 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 16th at' 
Carroll, Logan, Glenwood, Portsmouth and Ogden; lowest, 14'" on the 5th at 
Rock Rapids. 

The average precipitation, as shown by reports from 114 stations, 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, 
a.nd 9 partly cloudy. 

OBSERVERS' 'NOTES. 

Amana-CONRAD SCHADT. The weather, although very cool, was favor-
able for farming, with moieture enough for good prospects. · 

Belknap-A. W. RANKI.N. A cold, wet and backward month. Grass 
'hort at close of month, and fruit not i.n full bloom. 
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Bonaparte-BON. B. R. VALE. The frequency of rains, amounting to 
3. 71 inches, falling a.t ten di.ft'erent times, almost precluded seeding and 
farm work ; grass doing well; fall grain backward, but improving. 

Ceaterville--GEO. GOODLANDJ.:R. Season has been quite favorable for 
putting in crops. A sever e wind on 13th damaged fences and small out· 
houses. 

Garden Grove-HON. 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. 

Green6eld-J. G. CuLvER. On April 30th plums, peaches and cherries 
were beginni.ng to bloom ; no damage by frost. 

LogaZJ-MRS. M. B. STERN. Quite a. thunderstorm on 30th west of us, 
with considerable hail. 

Plover-J. S. SMITH. On the 30th, a tornado passed seven miles west of 
this station, in a. northeasterly direction. A number of buildings were 
destroyed, and a man and his eight-year-old son were kllled. The storm 
passed about 7 P. M. 

Primghar-LEWIS CLARKE. On the 30th, a small "cyclone" pa ;eed 
through the west part of O'Brien county, damaging property to some 
extent. 

Ridgeway-ARTHUR BETTS. At close or the month grass is green; 
wheat is up; willows and lilacs are leaved out; early garden vegetables are 
coming up. · 

Sioux City-U. G. PURSSELL. The mean temperature for April durinl!' 
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 the lowest, and on the 12th there was a varia· 
tlon of only 7° throughout the twenty-four hours. Notwithstanding the 
month was below the average in temperature, there is a large excess since 
New Years, the accumulation being 483°, or an average daily surplus of 4° 
since the beginning of the year. But most of this was piled up in January 
and February and early in March, when i.t 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 3.26inches, so it wlll 
be seen we have had only about 62 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 lees precipitation in April, and that was 1890, 
when it reached but 1.32inches. In 1896, it reached 6.16inches, and last year 
it was 4.03 inches, both being much above the average. The total defl.ciency 
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. 

DESTRUCTIVE STORMS, APRIL 30TH. 

On the afternoon of April 30th a number of localities in the northwest 
district were swept by severe windstorms, that displayed some or the char­
acteristics of tornadoes B.t various points in their pathway. The reporta 
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indicate that the effects of tornadlc action were visible, and funnel-shaped 
clouds were described by numerous observers. 

The principal storm originated in northeastern Nebraska and moved in a 
northeast direction, passing through the southeast corner of South Dakota., 
causing some damage and loes ol life in the latter state. A report !rom 
Newcastle, Neb., states that two tornadoes were ob3erved near that place 
about 4 P.M., creating much havoc to property in that section. Passing 
thence near Elk Point, S. D., the storm entered Iowa near Chatsworth, 1n 
Plymouth county, and moved apparently up Indian creek. The town of 
Maurice, in Sioux county, at the crossing of the Sioux City & Northern and 
Chicago & North-Western rallways, was directly in the pathway of this 
branch of the storm, and the place suffered severely, though, happily, no 
lives were lost. A special from that place to the Sioux City jourDalsays: 

This town was visited by a destructive tornado at 4:45 last evening 
but no fatalities resulted. The funnel-shaped cloud approached from th~ 
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. Jn t.be northwestern part of town the most important struc­
tures leveled to the ground and totally .iestroyed are the following: Sioux 
City & Norther depot; St. Paul & Kansas City Grain Co. 'a elevators, valued 
at about $2,000, insured. The elevators contained about 1,500 bushels of 
wheat and the same amount of corn and oats, which will be sa.ved with but 
little loss. Three cars containing nearly 2,000 bushels of wheat had been 
loaded and were billed for shipment. These cars were overturned, but the 
wheat will all be saved, with probably the loss of 100 bushels. The ele­
vator is owned by the Sioux City & Northern railroad and leased by A. D. 
Thompson & Co. The building is ruined The dwelling house of J . Nicolay 
was destroyed with its contents. 'rhe residence of C. Van Gorkam with 
contents, is a total loss. ' 

'!'he storm moved in a northeasterly courae, passlng through the south­
ern portion of Sioux 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 damage to buildings resulted in Hartley. The central line of this 
storm covered a distance of over eighty miles. 

There were evidently a small group of tornadoes, moving on parallel 
llnea, some distance apart, within the belt of disturbance. The little town 
of Carnes was struck about 4:50P.M., and badly shattered buildings mark 
the path of the destroyer. 

While the storm ab~>ve described was sweeping through the counties of 
Plymouth, Sioux and O'Brien, a similar disturbance passed on a parallel 
line, southwest to northeast, through t.he northern part of Monona (near 
Whiting), the aoutheastern par~ of Woodbury, across a corner of Ida and 
through a portion of Buena Vista county. Much damage was wrought by 
this branch of the same general storm. A special from Oto to the Sioux 
City Journal said: 

The storm commenced about 4:45 P.M., with a territlc rain and hall 
and at 5:15 the dreaded funnel cloud was seen to be forming ab 1ut a mil~ 
southeast of here, cauaing much alarm, carrying away small houses and 
o
1
vert

1
hro

1 
wing those aomewbat larger, and movlng even the largest bulld-

ngs n ts path. 

The following description o! the storm In Buena Vista county Is fur­
nished by David E. Hadden, voluntary observer at Alta. Mr. Hadden 
writes : 
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A severe windstorm, which assumed some of the characteristics of a 
tornado, passed through a portion of Maple Valley and Nokomis townships, 
Buena Vista county, in the late afternoon of Apdl 30th , whic h resulted in 
considerable damage to barns, sheds and other farm buildings. The sky 
was nearly overcast all forenoon , and partly cloudy in the afternoon of the 
30th, with a brisk south to southweilt wind. About 4:30 P. M . heavy clouds 
were observed in the southwdst., with occasional murmurings of thunder. 
About 5 P. M rain began, with some bail. This continued un II 5:40 
p , M., when rain and wind momentarily ceased, and heavy hail from one­
half to two inches in diameter began falling, lasting about five or six min­
utes. Just at this moment I observed the clouds , which were rather low, 
about two miles south of town , revolving 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 again form and disperse. 
This was repeated !!Jeveral times, but at no time could the cloud be seen to 
reach to the ground. I remarked to nei~bbors at the time that in all 
probability a tornado had ju~t passed south of us. At 5:45 P . M. the wicd 
suddenly ceased, but in a few minutes changed to the nor~beast, then north 
and brisk nor r.hwest, accompanied by a very heavy rain, which continued 
until about 6:30 P. M. 

No lives were lost or persons injured. But little electric disturbance 
.was noted. About three-fourths or tbe hailstones were of the size of large 
marbles, and the rest were one to two Inches in diameter. The location of 
debris at each farm proves that the storm was of the tornado type. 

It seems proiTidential that so fdw casualties resulted from the numerous 
tornadic storms that swept across our state on that closing afternoon In 
April. 

MAY. 
The mean pressure for May was 29.92 inches. The highest observed was 

30.30 inches at Cresco on the 4th; lowest, 29.49 inches at Davenport and 
Dubuque on the 27th. 

The n:iean temperature for the month of May, as deduced from the 
records at 114 stations, was 59.6°, which is about the normal for the 
state. Keokulc reports the highest monthly mean, 64°; and Rock Rapids 
the lowest, 55°. The highest temperature reported was 92° at Odebolt and 
College Springs, on t.he 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, 
was 4.67 inches, which is a little above the state normal for May. Fort 
Madison reported the heavieet measurement for the month, 7.82 inches. 
The least amount was 2.22 inches, at Estherville. Clear Lake reported a 
fall of 3 73 inches on the 21st. For the state there were 9 clear da.ys, 12 
cloudy, and 10 pa~tly cloudy. 

OBSERVERS' NOTES. 

Amana-CONRAD ScHADT. The weather during the month wae very 
favorable for all crops and for farming generally. There is as fine a pros­
pec.t as there ever was. 

Belknap-A. W. RANKIN. An unusual amount of hall, thund.er and 
lightning bas characterized the month of May. 

Bonaparte-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. 

CarTo/J-MosES SIMON. A fine month; no . frosts; plenty of moisture 
and very favorable for outdoor work and the growing crops. Small fruit 
will be plenty. 
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Cenur vWe-GEORGE GOODLANDER. C rops doing well. Ali kinds of 
fru.lt coming nicely. 

Clinton- LUKE ROBERTS. N o dam age from frost. No damage from 
storms, except the destructive tor nado on the 18th, which pasEed th rough 
a portion o f the north part o f the county, tha t was very destr uctive. On 
t he whole, May was a very fl oe month . 

Gra nd Meadow-F. L. WILLIAMS. May 7t h, corn p lan ting begun . Plums 
a nd apples In bloom, l Oth to 13th. 

Hum boldt- H. S. W ELLS . W heat and small g r ai n good; very little 
r epla nti ng corn; g rass u nusua lly good; fr ui t prospects never better. 

Iowa City-MRS. C. M . H OBBY. Heavy rain a nd hailstor m on 19th . Cat 
bird s a nd golde n ro bills announced th eir presence May ! st. 

L am oni- T. J . FITZPATRICK. On even ing of the 18th bail fe ll In 
quan ti t y, many s tones measuring o ver half an Inch . 

L archwood- F. W . STOKES. F irs t thunders torm of the season on the 
17th; a severe windstorm pa ssed just e as t of town at 4 P . M. of that day , 
doi ng some damage to small buildings. 

Log an- MRS M. B. STERN. Bad three thunderstorms during month! 
one on lOt h quite severe; one woman in L ogan badly shocked but has 
recovered; wea t he r c loudy and da mp; not muc h damage from hea vv rai ns. 

Maquolceta- Dr. A . B. BOWEN. On afternoon of the 18th a tornado 
passed about five miles south of this city , caus ing much destruction to U.fe 
and property. 

Marshalltown-C. M. CooK. Hall fe ll from 1:15 to 1 :20 P . M. on the 18th ; 
largest stones linch , and average size half inch In diameter . 

Mason City- B . 1''. G IBBS. In half a century of farm life have never 
seen crops. look bette r than a t the clo•e of May. 

Mt. Ay r-A . F . 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-BON. NATHAN POTTER. On the 18th, at 3 P. 114., hailstones fell 
9 i nches in circumfe rence, the largest weighing 4 ounces; no wind accom­
panying the storm. 

Ridgeway- ARTHUR BE=s . A good month; vegetation w·onderfully 
advanced; some pretty mirages on four dates, elevating dl s tanoea and n ak­
ing queer dece ptions; gale on 27th and a cloudburst two miles away, an 
awful downpour. 

MAY'S DESTRUCTIVE STORMS. 

Thoug h the elements were generally propitious throughout the state, 
yet the month or" May brought Its full quota of destructive windstorms; but, 
happily, their desolating etrects were llmited to a narrow pathway through 
four or five counties. 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 por· 
tlon of R inggold county, and reports indicate that it assumed the form and 
force of a tornado ln Clinton, Benton and Rice townships. The storm was 
undoubtedly a continuation of the tornadic disturbance that swept through 
the southeastern cou.nti~a of Nebraska, earlier In the afternoon of the same 
day. It pa81ed near Maloy', a station on the Chicago Great Western rail­
way, but fortunately lt was deflected before reaching that place, and no 
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lives were lost, though the destruction of farm property a moun ted to sev­
e ral thousand dollara. T hree p ersons were injured, one of them quite ser­
iously. 

The ~1t. . Ayr 1\·e ,:vs says it. was a. genuine tornado, i ts revolving motion 
being oboerved by large numoora of people. 

It start~d tn ~ll esouri, abou t 5:30 P. M. , at a point about four miles south 
o f Blockton, moving thence northeast, In the direction of Maloy. The path 
o f th e t.or nado, ac"urd. ng to the R~cord, was over ten miles long a nd 200 
yards wide. 

Though it did not str ike Maloy, yet It passed s ufficiently close to lift a 
portion of the r uof of the railway depot and to move buildings from their 
founda.tiOol'l, tu r cic g them pa.rt.ly a r ound. Farm r esidences, bar ns, sheds, 
outhouses and t mber lots uffe red cons iderably. Fortunately, a c onsider­
able portion of the loss of buildi ngs will be covered by Insurance. The 
storm may be classed among the minor distu.rbances . In Mt. Ayr there 
was a heavy shower accompanied by hall and a strong wind. On the same 
date the re were heavy local showers In the south centr a l counties. 

TORNADO MAY 18TH. 

On the evening of the 18th a t.ornadooriginated near Stanwood, between 
3 and 4 o'clock P. M. , and moved in a d irection north of ea st, traversing the 
northe rn portion of Cedar county, tho northwestern part o f Clinton county 
and the southeastern part of Jackson county, crossing the Mississ ippi rive r 
near Sabula, and th ence s•veeplng through a portion of Illinois, In which 
state there was heavy damage and some loss of life. It was altoge ther the 
wors t storm of the klnd that bas visited Iowa since the P omeroy tor nado 
on July 6, 1803. Its entire course was through prosperous farming districts; 
but fortuna tely 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 t han double that number were injured more or 
less severely. The loss of p roperty was very heavy, being variously esti­
mated at three to four hundred thousand dollars. 

The day was warm and the weathe r co nditions wer e threatening. A 
well-defined cyclone w&s passing through the u pper Mississ ippi valiey, the 
storm cente r being near St. Paul at 7 P. M. The morning for ecast for I o wa 
g ave wa nln~ of "showers and probably severe thunderstorms In the east 
portion in the afternoon or night. " The day has been descr ibed by weath e r 
ob3ervers as u a regular to!nado breeder." 

The fi rst appearance of the tornado was observed in the vicinity of 
Stanwood, and James G. McKerron o f that place gives the fo llowing report. 
He so.ys: "On the 18th the a ir seemed oppressive u p to a bout 2 P. M., o.nd 
then a heavy thunderstorm came from the aouthea st . A bout 3 o'clock it 
began to hall, the stones varying in size from size ot hickor y nuts to wal­
nuts, and two miles north and west the hailstones were much larger. At 
2:30 P . M. , a heavy cloud wo.s noticed oomlng from t h e southwest, the lower 
po.rt of the ma.ss appea.riog t o be 200 t o 300 feet above the ear th . W hen 1t 
reached a point one mile south, it formed a fun ne l , a nd a part o! the c loud 
shaped like ao elephant's t runk darted downward , sLrlking t h e buildings of 
James K. Davidson. The main cloud seemed to move in a northeasterly 
dlrectlo n, but the part t hat s truck t he g round would swing rou nd, making 

2 



18 ANNUAL REPORT OF THE 

a zigzag track. The funnel united with the thunder~torm when it was 
about two miles east of this place, becoming very black, and showing a. 
rotary motion , the whirling being from right to left. It followed very 
closely the track of tornadoes reported to have passed thrc,ugh this section 
several years ago. There was no loss of life near this place, but several 
miles eas t a nu mber of people were killed. Much damage was done to 
buildings and stock that happened to be in its path. The amount cannot 
now be estimated." Newspaper reports a ccord with Mr. McKerron 's 
CeEcription of the storm as it appeared near Stanwood. 
[) The storm crmsed the track of tbe Chicago & North-Western ra.ilwal 
between Stanwood and Clarence, and swept through th e townships of Day­
ton and Ma.ssilon in Cedar county. It missed the town of Cle.rence by about 
eighty rods. Crossing the Davenport branch of the Chicago, Milwaukee & 
St. P aul railway about half way between Massilon 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 mirac­
ulous 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: "The storm appeared at 3:40P.M., and was small when first 
seen in the southwest. It was moving in a direct line toward this town , 
nearly due east. It destroyed the residence of F. P . Welch and a school­
bouse sixty rods north of his place. The Welch 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 
McAndrew~ and Maurice Wolf. No lives were lost in this vicinity, but 
destruction of live stock was large. Further east the people suffered more, 
and many were killed. Many curious incidents could be related, such as 
picking 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 Nat ion, 
at about 4 P. M. S. H . Clark, postmaster of that place, sends a. description , 
from which we make the following extracts: "A funnel-shaped cloud 
appeared in the southwest a. few minutes before 4 o'clock, and passed 
Elwood at 4. It struck Brooklleld 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 'Ke.nsas twister.' In its track there was not much left 
worth picking up. In this township there were three hundred head of cat­
tle kllled, also four to flve hundred hogs, mostly pigs. William Ruggles 
was cleared of everything in the shape of buildings, and his loss is esti­
mated at $7,000. George Teskey's buildings, fences, and most of his stock 
were swept away. Among the heavy losers were C. C. Runs, R. Claus, H . 
H. Hicks, John Severine, J. A. Hines, E . A. Coverdale, and William Cook. 
Every tree in the track of the ~torm appears to be twisted from the roots, 
the bark all gone. Lumber, buildings, and fences were broken into kin­
dling wood.'' 

George G. Holcomb, postmaster of Riggs, Waterford township, writes 
that the tornado reached that vicinity at 4:30P.M., and destroyed every­
thing in its pathway in the farming district, except the crops, which were 
slightly damaged. When the funnel appeared it seemed to draw every 
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cloud near by into the core of the s torm. It appeared very black and clouds 
twisted in every direction. There was some hail about ten or fifte e n min­
utes before it Mme, with but little rain. 

The storm p a ssed about a mile an d a half south of Preston, Jackson 
coun ty, sweepin g eastward nearly on the Clinton county line. Postmaster 
J. W . Campbell, of that place, in his report kindly furnished this office, 
says the storm could be see n for more than an hour in the southwest before 
it reache d the vicinity of Preston. Its gene ral appearance was funn el­
shaped , and from the cloud there was an appendage of a long point or taU , 
which was s waying with a whirling motion. Five lives were lost, Mr. and 
Mrs. Charles Flora. and thrfle child ren , comprising their whole family, at a 
place about two miles south of Preston. In the vicinity of Preston, within 
five miles each way, the property loss will amount to nearly, if not q uite, 
.$50,000. 

The Preston Times says the storm passed that place about 4:30 P. M. To 
this it adds: 

The afternoon bad been sultry and a storm was expected to r esult, but 
an Idea of the devastating effects which followed w~s hardl y thoug ht of. 
When the d arkening clouds fi rst appeared many hurried to their homes 
expecting only a heavy raLD, but the heavy black, swirling mass of cloud 
which appeared in the southwest, quickly warned the citizens what t o 
expect, and t-he direction in which iL was moving, when first seen, made 
many feel 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 eastward, and the time taken in 
traveling the d istance between the two places was about an hour and 
twenty minutes. There was little or no ru.infa.ll within the scope of the 
cloud, but a fter the storm immense hailstones were picked up in Preston, 
some measuring twelve to fourteen inches in circumference. 

Albert Durant, of Preston, sends the following report of the etor a: 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 southwest; 
but i t did not reach this vicinity for over an hour after. The distance near 
here that the destruction was complete is about seven miles; trees, build­
ings, fences and stock were e ntlre ly destroye d or killed in its track Most 
of that distance is in Clinton county, just south of our county line, but came 
into Van Buren township for about one mile. It passed about one and one­
half miles south of Preston. Fourteen farm places lay in its tr11.ck i he 
damage is not less than 150,000. It was the most severe sturm that has 
ever passed through here. Considerable ball followed the tornado. The 
cloud as it approached was funnel-shaved, and bad a whirling motiOn, a d 
traveled in its course rather slowly. Very little rain fell with the storm. 
It struck the ground about five miles west of Pres ton and d ld not raise 
again until about two miles east. 

The storm was observed at the city of Maquoketa, about six miles north 
of its track. The E~celsior of that place says: 

This terrible instrument of destruction was seen by mu.ny in the south 
part of this city and is described u.s the usual funnel-shaped cloud, but not 
moving very fast. Its course was from west to east, and it apparently fol­
lowed the line of the Chicago, Milwaukee & St. Paul railway, going along 
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 and hogs carried like straw 
for three-quarters of a. mile or so much further that their owners cannot 
find them; houses, barns, outbuild ings blown no one knows where; green 
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trees stripped of their foliage and even bar~, fences gone, people killed or 
seriously inj tlred others with their faces driven full of dirt, tell partially 
of the immense a.'mount of damage done io a strip about a quarter of a mile 
in width. One of the mo t remarkable features of th'3 storm was the slow­
ness with which it traveled. I t was an hour and twenty minutes traveling 
from Lost N11.tion to Pres ton, a distance of about twentJ·fivo or thirty 
miles From E lwood to Delmar a frei ght train easily ran ahead of it. 

Beyond Preston the pathway of the storm was not well defined, but it Is 
known that it C"Os.;ed the Missis~ippi river between Sabula and Elk Junc­
tion, and reJJOrts i nd icate considerable loss of life and destruction of prop· 
erty In Illinoi •. T h e d <stance traversed in Iowa. was about fifty miles, but 
in that distance there were conalderable Intervals wherein the damage was 
relatively sllght. It appears to have skipped and swayed from side to side, 
making a zigzag pathway, but its general course was about as direct as th e 
flight of an arro .v. The track varied in width from a hundred yards to 
about a quarte r or a mile. 

Though it revolved swiftly on its axis, Us progressive movement to the 
e astward was remarkably slow. Warnings were sent on ahead from town 
to town near its track, furnishing a new basis for the theory that it is possi­
ble to establish a system of signals whereby the people may be warned or 
the approach of that class of destroyers. 

The followin g list of names of persons killed by the storm is copied from 
a press special, a nd is probably correct: 

Near Riggs ' Junction: Michael Hines, Maggie Maloney, Jam es Maloney, 
Rose Maloney , Mary Call. 

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 wnolly impracticable to compile a list of the persons injured and 

the losses of property. 
The following paragraph is clipped from the Clinton Herald: 

Th e steamer Saturn, which was going down the river with a raft, had a 
very narrow escape. 'l'he storm struck her about two miles b elow Sabula. 
Capt. W. A. Krotka was seen by a Herald reporter this afternoon, and told 
the experience of the Saturn. H e said the boat was anchored near Sabula 
when h e saw the storm coming. He moved down the stream in order to 
keep from b eing blown into the bridge. He says he watched the clouds 
closely and saw one from the southeast approaching one from the north· 
west. They met just over the hill near Sabula and took an easterly direc· 
tion. Captain Krotka said there was no whirling 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 Kt·otka 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 
t.be wind turned nea.rly over. He says the engine-room bad a foot of water 
in it when the boat righted itself. During this time Captain Krotka was 
struck on the b ead with a board from the pilot-house, and Mate E ugene 
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 Nev itt, who came down the river last evening on the steamer 
Cyclone wlth a raft, and was near Sabula when the storm passed , gave a 
vivid description of what he witnessed. He says that they were in the 
wake of the storm and had a fine view of it as it passed over the river. The 
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a ir was filled with timber and t rees. Large limbs would float through the 
air like paracbut'!s and g rad ually settle to the ground One board, t en 
feet long Jell upon the forecastlod of the bo'lt and penetrated through the 
fl oor. H

1
ail fell in grPat qua ntities chunks being found as lar ge a s a man's 

fist. The barrels on deck wm·e fill~d with th e lee. 
Mr. Nevitt says t hat an isla nd opposite what is k now·n a s Da.rk S chute 

was completelv stripped of its ~; ro wth of timber. On the banks of the riv er , 
where the storm crossed , the timber was torn down to a width of at least 
i OO feet. 

A SMALL TORNADO MAY 31ST . 

The Grinnell Herald , in i t s issue of June 2d, under the caption "Wild 
Wind ," r eported a small tornado dropping- d own in W ash ington a nd Grin· 
nell townships, Poweshick county , on the evening of May 31st . The Herald 
said: 

"A number of p eople, a bout 6:30 Tuesday night, observe d a funne l­
shaped cloud plowing its way throug h the air tn a northe aste rly direction, 
southeast of town. The roaring was distinctly heard a distance of two 
miles , and a. good many cool heads along the track of the s torm took to 
cellars for safety. It seemed to be above tbe ground, and to most people 
who saw it, it meant nothing but an aerial tornado, ug ly enough looking, 
but too high in the air to be dangerous. It was a more se rious ma.ttet·, bow­
ever, to two families along its track, where i t settled to the ground and 
performed the usual pranks attribute d to suoh storms, destroyin g every· 
thing in its path , uprooting trees, and crushi ng in its mighty force l arge 
buildings to the ground. 

"The unfortunate homes in the path of the storm were L. P. Spooner's 
and C. A. Ratcllffe 's , the one south and the other east of Maple Grove 
schoolhouse. 

"Mr. Spooner had just risen from supper, and, chancing to step to the 
south door, he saw a funnel-shaped cloud in the air about a. mile and a halt 
to the southwest. He quickly clmed the house, and with the other mem· 
bers of the family went to the cellar. Tlie storm seeme d to come slowly, 
striking first the north end of G. It'. Hyde's grove, a few rods south of Mr. 
Spooner's residence. It then swept through Mr. Spooner's orchard, uproot· 
ing large trees, overturning his apiary, striking the house with such force 
as to unshingle a portion of it, knock out ne arly all the windows, and fill it 
with dirt and water. The windmill was demolished, corncribs unroofed, 
whole sections being torn from the cribs, and the large barn and othe r 
buildings were crllshed and scattered in piles on the ground. 

"The cen ter of the storm here seems to have been just east of the house, 
with the west swirl of the wind going southward. S even horses were in 
the barn, and strange to say n.one were injured, although the timbers fell 
all around them and on them. Only three small pigs were killed for Mr. 
Spooner. Mr. Spooner at once came from the cellar and watched the storm 
s wing northeasterly, but as. it stopped in English bottom and seemed to be 
turning back, be wisely took to the cellar again. 

"At C. A. Ratcliffe's, one-half mlle north of Mr. Spooner's, Mr. Rat­
cliffe's attention was first called to the storm by the slamming 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 and help Mr. Hyde, but 
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. the onward sweep of the storm and the flying of the timbers at Mr. Spoon­
er's showed him a cyclone was coming, and with his fami.ly 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 corncrib. At Mr. Ratcliffe's his windmill, stables, large hay 
barn, 108x64 feet, went down-In fact everything but h ls house and one 
smalle r building. Windows in the house were broken and the roof unshin­
gled. Though there were eight horses in the s table and a dozen hea.d of 
cattle close by, none were injured except one ca.lf was killed Here, too, 
the west side of the storm carried debris south, and ruins of the hay barn 
northeast of the house were left in the yard by the house. Mr. Ratcliffe 
came out of the cellar as soon as the storm had passed, but had the same 
experience as Mr. Spooner when he saw the cloud stop a.nd appea.r about to 
ta.ke 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. 

JUNE. 

The mea.n pres&ure was 29.93 inches ; highest observed, 30.28 inches, at 
Dubuque and Cresco, on the 15th; lowest, 29.47. inches, at the same places, 
on 24th and 25th. 

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 ] 0 

above the normal. The average of the north section (a belt three counties 
in width across the state east and west), was 69.7°; central section, 71.3°; 
southern section, 72.9°. Fort Madison recorded the highest mean, 76.1°

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 tbe month was 12.4tl 
inches, at Greenfield, Adair county; minimum amount, 1.~0 inches, at Olin, 
Jones county. At Greenfield 7.21 inches fell on the 9th. The grea.ter 
tromount of the rainfall came 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. 

OBSERVERS' NOTES. 

Amana-CONRAD SCHADT. With the close of June we have just entered 
the harvest season of small grail!. Rye is being cut and winter wheat is 
ripe for the reaper. Barley, spring wheat and oats will follow soon. It wlll 
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. 
· Atlantic-BoN. J. W. LOVE. Severe thunderstorm on the morning of 
the 22d; very bard rain with some hail; reported damage to crops consider­
able. 

Bonaparte-BON. B. R. VALE. An unprecedented wet month; 9.01 
inches of rainfall. This beats any one month since 1890, by 1.47 inches, and 
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it beats the year 1892 to date, by 3.1'1 inches. We have had 27.37 inches 
rainfall s ince January 1st, which is .40 more than all last year. 

Charles City-IDA ScHOTT. J une 25th cyclone-shaped clouds formed 
which gradually grew wider: wind b lew very hard with heavy rain and 
sharp lightning. 

Dows-R. E. FULLER.- Small cyclone twentymile.s northwest of here on 
the 18th, did considerable damage. 

Forest City-J. A. PETERS. A windstorm on the morning of the 24th 
did conside rable dam age to trees and growing crops. It was a straight 
blow. Greatest precipitat ion of any one month sin9e the establishment of 
this station, 1894. 

Humboldt-H ENRY S. WELLS. This month has been wonderful for 
growth of all crops. Corn is king . Haying is three weeks early. 

Lturabee-H. B. STREVER. Windstorm on the 24th did slight damage 
to crops. June has been an ideal month for vegetation. 

Primghar-P. R. BAILEY. Severe hailstorm on themorningof the 30th, 
destroying crops i n central and south central part of county. 

Thurman-C. R. PAUL. Heaviest electric and rainstorm eve r experi­
e nced here, noon to 2:20 P. M ., June 6th. 

Clinton- DR. LUKE Ros:e:RTS. June, 1898, was exceptionally fine in all 
respects. The fruitage of the soil seems never to have presented a more 
gratHying outlook for a generous ingathering than was apparent at the 
close or the month. 

Temperature, sunshine and moisture were harmoniously blended- the 
winds were on good behavior, and the storms and atmospheric electricity 
were very moderat.e, except one extraordinary 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 aware of the flood formation going on around 
them until they opened the doors In the morning and found submerged 
gardens, floating sidewalks, and navigable streets 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 years have exceeded this; 
viz: 1881,8.17 inches; 1882, 8.97 inches; 1892, 9.39 inches. 

JULY. 

The mean pressure of the atmosphere wa.s 30 inches. The highest 
observed wa9 30.26 inches, at Cresco and Dubuque, on the 12th; lowest, 29.50 
inche3 at Clarinda, on the 19th. 

The month wa9 seasonable in its average temperature. The average 
temperature of the northern section (three counties in width across the 
state) was 72.1°; central section, 73.6°; southern section, 74.6°; average for 
the state, 73.4°, or about the normal for July. The highest temperature 
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°. 

The average precipitation of the state was 2.98 inches, which is a little 
below the normal amount for July. The averages by sections were as 
follows: Northern section, 3.02 inches; central section, 2.10 inches; south­
ern section, 3.83 inches. The central belt suffered most from the effects of 
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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 rain fall for th e month in the extreme southwest, 
in a portion of Fremoa t county. Th e station at Thurman recorded a total 
of 12.88 inches, of which amount 9. 70 inches fe ll on the 6th and 7th. At 
Sidney the records show 9.90 inches for themonth , the fall on the 6th being 
6 inches. 

Dubuque reported the highest velocity of wind, 56 miles per hour, on the 
19th. There was an average of 19 clear days, 9 partly cloudy and 3 cloudy. 

OBSERVERS' NOTES. 

Britt-GEO. P. HARDWICK. , High wind 1st and 17th. Hail north of 
station on 19th, doing some damage to grain . 

Dows- 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 suf­
fered 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 
bay stacks blown over; oats an.d corn suffered considerable damage; 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. 

S1gourney-MRS. R. F. ASHBAUGH. On the night of the 2d there was a 
bright rainbow in th e nor~h about 2 A.M. The moon 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 th e 6th and morning of the 7th, with 9. 70 Inches of rain. 

Bonaparte-B. R. VALE. A cool but seasonable month. No severe 
storms or extremes in temperature. Rain s ·have been opportune, but not 
in excess of the need. 

A SEVERE JULY WINDSTORM. 

The month ?f July brought ·its full quota of severe windstorms, with 
some ~ocal manifestations of tornadic force. The most severe and destruc· 
tive Windstorms occ~rred on the 19th and 27th, detailed reports of which 
have been received 1n form of newspaper clippings and observers' notes. 

On the afternoon and evening of the 19th, wind squalls of considerable 
severity swept across more than two-thirds of the state, the central line of 
greatest disturbance extending from the southwest through the central and 
across t_he northeast districts, and covering a very wide belt on both sides 
of the hne. The maximum velocity of the wind at the Des Moines station 
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was forty-five miles per hour , but the r eports of the damagin~ e ffec ts indi­
cate that a higher velocity was .r ea.cbed at numerous other localities. 

The duration was shot·t, a n d the amount o r r R.inr II was gene rally Jio-ht. 
The storm was a ccompanied by sbEt.rp lightning, and in the northern p art of 
t he belt some bail fell i n sca.tt e red localities. T h e storm wns quite destruc­
tive t o light buildings, windmills, shade and fruit trees, hay and g rain 
stac ks and grain in shoc ks; and proba bly t he agg regate of damag would 
make quite an astonishing figure . The insurance companies that cover 
hazards of that chat·acte r r e port numer ous losses in all the sections visited 
by the s torm . T he character o r the storm was that of the ordinary sum­
mer squall-a straight blow, with no evidence of tornadlc action. 

The sever est storm of th e month, thoug h happily confined to a small 
area, occurred on the evening of the 27th , extending over portions or th e 
southwest a nd south central dis tricts. In the central part of the d isturb· 
ance a small tornado developed and pa11sed through a narrow stri p in the 
eastern part of Mills county and the western pa rt of Montgomery county. 
The followin g brie f description is from Observer D. B. Nims, of Emerson, 
Mills county: 

On the afternoon of July 27th a to•·nado formed about two m iles north· 
west of Emerwn 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 down of shade trees and shattering 
v arious buildings. In the path or the storm all buildings were destroved, 
orchards and shade trees were uprooted or twf s tea into s plinter s. Whole 
fields of small grain were blown away, and one group of s tacks was blown 
entirely away, with not a straw remaining to show where it stood. Mrs. 
Thornton and her littl<> child were involved in the destruction of their home 
and killed. Three other children were injured, one sel'iously . ::>everal 
persons narrowly escaped death . 'l'weoty h ead of fo.t steers, feeding in a 
pasture, were killed, some of them bein~ lifted and blown from ten to forty 
rodi!. Crops in the path of the storm were entirely tlest•·oyed, and in 
adjacent fields stacks were blown into sbapele ·S heaps. l'he s torm tra· 
versed a di s tance of about five miles, and was from twe nty to si x ty rods In 
width. 1t increased in violence until it fina.lly spent its force or was lifte d 
into the air. All who took refuge in cellars or caves escaped injury. 

The Emerson Chronicle gave some interesting deta.!Js in rel ation to the 
storm. Its pathway was through the cemete ry 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 ol in terest in 
relation ,to the effects of the storm in Montgomery county. It says the 
tornado appears to have ori~rina.ted in the eastern part of Mllls county. 
Its path was not over eighty rods wide, but the destruction in these limits 
was heartrending. Its course was directly towards R ed Oak, but was lifted 
before reaching that place, which only felt the force of a heavy, straight 
blow. Twelve farm houses and barns were totaliy d estroyed, and the total 
loss of property amounted to many thousands ol dollars. The Express 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 killed. 
A .church near Wallin was struck: and burned. I 
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The Glenwood Tribune says the storm seems to have started in Indian 
Creek township, where It destroyed some buildings and took off the top 
ol the Nishnabotna bridge near Hastings. H further says: '' Like th e 
majority ol tornadoes, its actions and appearances were most peculiar. 
It wen t in streaks and by jumps, and d!d its deadly work i n th e main by 
means of twists, everything that came Into the .rrasp ol these singular vor­
texes being wrenched Into a shapeless mass, whether i t be iron or Hesh. 
The storm was accompanied by a dull, heavy roaring, which could be 
hear d for twenty · fi ve miles around , and struck terror to the hearts of all 
! lste ning, wheth er t hey were in the track of the storm or not." 

AUGUST. 

The mean pressure for Aug ust was 29.94 inches; highes t observed , 30.18 
inches, a t Cresco on the 9th ; lo west, 29.63 inches , at Omah a. on the 22d. 

The first half of th e month was cooler than usual, and during t he most 
ol the las t half it was unseasonably warm, the mean temperature tor the 
state being 71.2° , as shown by the records of 110 stations. The mean for 
the northern section was 67 .8°; central section, 71.6°; southern section , 
74.3° . '.rhe average was therefore about normal. The maximum tem pera· 
ture reported

0 
was 103°, at Clarinda and Council Bluffs on the 20th , and the 

lowest was 40 , at Britt on the 1st. There was an avArage monthly range 
0147.4° . 

The average precipitation for the state was 3.44 inches, as shown by the 
records ol118 s tations. This amount is sligh\ly above the ave rage of recent 
years. The distribution wa s very unequal, the lowest amount reported 
being .5!! of an Inch, at Adai r, and the tare-est total 10.66 inches, at Bona­
parte. '.rhe averages by districts were as follows: Northern district, 3.43 
inches; central, 3. 71 inches; southern, H.l7 inches. 

The average number ol clear days was 17 ; partly cloudy, 9; cloudy 5. 

OBSERVERS ' NOTES. 

Bonaparte-HaN. B. R. VALE. Rainfall, 10.55 Inches; for the year up 
to date, 41.14 inches, 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 k!lled by 
lightni ng. 

CenterriJ/e-GEORGE GOODLANDER. No severe storms except heavy 
rain on the 7th. If weather continues warm corn will do well. 

Clinton-LUKE ROBERTS. The heavy rain of the 16th and 18th was 
accompanied by terrific thunder and l!ghtning, doing damage In many 
places. Rainfall was much above normal. 

Cresco-GREGORY MARSHALL. The month ends very hot and dry; 
pastures are burned up, grass seeding is k!lled, and corn , which was quite 
promising, is reduced by 25 per cent. Ra!ntall has been below average for 
past four months. 

Forest City- J . A. PETERS. Very wet month tor August. Ground in 
splendid condition for plowing. Corn will be out of danger of frost by Sep­
tember lOth to 16th. 

Humboldt-HENRY 9. WELLS. A portion of the corn badly blown 
down. Hay and grain well secured. Corn baa matured rapidly the past 
ten days. 
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Logso.-MRS . M . B. STEIL.'<. The month has been very dry and hot. 
Hot winds one day . 

West Beod-PB.JL. DORWEILER. A plea ant month. The first hall 
rathe r cool. mall g rain yleldin~ above t he average. 

Cliatoa-DR. L "G KE ROBERTS. Au gust, 1 98, an exceptionally enjoy· 
able summer month, had, so to speak, a marked Indiv id uali sm as compared 
with the same month in an y of the Ia t twenty years, where the normal 
precipitation was 2.84 Inches, while In August, 1 9S, It was 7. 7 Inches, 
being 5.03 inches In excess of normal , aod g reater than any August except 
that of 1885, when the precipitation was 10 02inches, or 2.15 Inches more 
than that ol 1 98. 

There were nine days on which rain tell. In t he s torm wh ich com­
menced on t he 15th , .45 ol an Inch of water fe ll In the morn ing before 6 
o'clock; then at 6:40 P. M. a severe storm set in, lastin g un t il 4:45 A. M. 
the 16th, and precipitated 3.01 Inches ol water , making 3.46 Inches In about 
twenty -lour hours. Th is downpour was accompanied by a !righ tful and 
terrorizing electric storm. the lightning doing damage ln many places . 

A storm similar, but of somewhat less severity, occurred on the avenin e­
of the 23d, between 5:50 and o'clock , leaving two inch<~s of w .. ter. 

AUGUST STORMS. 

Though August is usually the mildest period of the year in this reg ion, 
the month ol August, 1898, brought severe wind and hail storms, with 
violent electric disturbance, extending over conside rable areas or the state. 

On th e evening ot the 16th a windstorm of much fo rce passed through 
the country east of Fairbank, near the line of Buchanan an d F&yette 
counties. The Waterloo Reporter describe• the storm as a "cyclone" 
(tornado) though the reports do not sho" the usual efl'ects of a genuine 
funnel-sh,ped storm. The destruction of buildings and crops was quite 
heavy wltbin the limited area over which It passed. Six or seven houses 
and other farm buildings were razed or badly damaged within a short 
distance of the place where the storm began. No human !!vee were lost• 
but several horses and other s •.ock were killed. 

The moat widely extended and destructive windstorm ol the month 
occurred on the evening of the 19th. The disturbance was widespread, 
showing Ita destructive Ioree at numerous pointe in tbe northwestern part 
of the state, and extending as far south as the main llne of the North· 
Western railway. Within thla wide belt there were many local wind· 
squalls ol much severity, and considerable destruction by ball and light· 
ning. The greatest destruction by hall occurred within an area of 10 
miles wide and 15 to 20 miles long, covering most ol the distance between 
Spencer and Emmetsburg. The corn crop In that area was almost totally 
ruined, and other crops sutlered great ·damage. 

At Spirit L al< e and vicinity the windstorm is described as the worst that 
ever visited that region, wl\h a total rainfall of 3.50 inches The local 
papers contained reports of losses and dama~te to prominent buildings• 
showing a very heavy aggregate of loss resulting from the atorm at that 
polnt. Windows were brol<en by hall, houses and other buildings were 
unroofed by wind, tele~raph and telephone poles were prostrated, summer 
cottages about the lakes were wrecked and trees were broken or uprooted. 
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At Milford, Arnold's Park, Monument Park, S uperior, West B end, 
Estherville, and ot her localities ln that section the storm caused a g reat 
amount of damage and aroused much terror among the people. The fol­
lowing extract from the E stherville Republican g ives a vivid idea of the 
nature of the d isturbance: 

Friday was one of the most sultry days of this mouth and all day i t 
seemed to Ind icate a storm, but not one of such severi~y as came. About G 
o'clock In the evening it began to sprinkle a little aod the di stant rumble 
of thund er could be beard In the northwest. No one expected anytbinQ,' 
more than a severe thunderstorm. At about 7:30, however. the wind sud­
denly turned to the north we ~~ and north and blew a terrific gale lor fully 
one hour, Accompanied by some ball and the heaviest d ownpour of water 
that bas visited Ibis section for year.. It was almost a waterspout. The 
strongest buildings creaked from the Ioree of wind and several large 
windows about town were blown In and the apartments flooded. In the 
country great havoc was done generally to corn and flax fields and grain 
stacks, and hardly a windmill was left standing. In several places the 
roofs of barns were blown ofi'. West of Estherville, and particularly at 
Spirit Lake, the storm was a jlreat deal more des~ructive. Several cot­
tages were wrecked, one residence was blown to pieces, the roof of the 
Crandall House was blown ol'f, half of the sanitarium was smashed into 
kindling wood, the r estaurant west of the Hotel Orleans was taken up 
bodll.v and carried across the railroad track and completely torn to pieces, 
the Moran boathouse was demolished, the railroad tank badly damago;d and 
about halt of the p latform of the Burlington, Cedar Kapids & Northern, In 
fron t of the Hotel Orleans, was taken up and strewn over the grounds of 
the state 6sb hatchery; one chimney on tho hotel was blown down and it 
crashed clear through the roof, but otberwiEe tbe uotel did not seem to be 
Injured. Two freight cars in Spirit Lake were blown over and two at 
Montgomery, one of them beln!l utilized lor a temporary home by John 
Montgomery. He was in the car at the time and was badly shaken up, but 
luckily escaped without se rious injury or broke n bones. 

The only fatalities beard of occurred near P etersburg, a few miles north 
of Superior. Mr. and Mrs. Eglensteln were living in a barn not far from 
the state line. The barn was blown to pieces and both occupants killed. 

The wind and rain was followed bv an electrical storm of great severity 
and also magnificence. In E•thervllle, Painter Greenfield was struck by 
lightning and his shoes completely torn o l'f, and his stockings perforated 
with boles as if made whh shot. Be was badly shocked, but is recovering. 
Marcus Coon, who was near Mr. Greenfield at the time, was smoking a briar 
pipe that bad a metal band about tbe stem. The lightning tore this oft and 
pulled the bowl and stem of the pipe from the mouthpiece, leaving Mr. 
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~ seemed to come in under the door in a blaze and crackled in an 
alarming manner. Clarence Williams was severely shocked. 

Newspaper cllppln~rs 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 . Charles Bassett, a 
farmer residing near Boone, was killed by lightning, and the same bolt 
killed a valuable team belonging to Bassett. And northeast of Ames light­
ning destroyed a b11orn containing 150 tons of hay, belonging to Orrin Shaw. 
Near Reinbeck, Grundy county, a barn was burned by lightning, causing 
lose of bay and seventeen cows and cal vee. The details of losses would fill 
many columna. 

The following Interesting Item Is clipped from the Mt. Ayr New8 of 
Au~~:ust 26th: "The b~orn of James Moore, south of Kellerton, w11o1 struck 
by lightning Tuesday, Augu•t 23d. T he electricity seemed to penetrate 
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every part of the building, which was Immed iately wrapped In fl ames. Nine 
men and eleven borsQs were In t he barn, but all got out safely . B esides the 
barn, twenty tons of bay, 350 bushels of corn, and farm implements were 
destroyed. " 

THE AUGUST CLOUD-BURST IN DES MOINES COUNTY-BY MAURICE RICKER.* 

It Is my purpose to give me rely a st .. te ment of lac~s concerning the 
storm which deluged Des Moines county the morning of August 16, 1 9 . I 
believe it wa3 the heaviest rainfall ever noted In the United Sta~s fur the 
period of i ' s duration, aod while the area covered was not large, it proved 
to be very dt structive . .No do~bt there have been s~rm• In wh ich the pre­
ciplta.tlon was as heavy \vbere no one saw fit to chronicle the eveat. Many 
great disaster•, as t.he Jobns~wn flood , with a greater area and less precipi­
tation, have become h istoric, bscause of loss of life. 

My attention was called to the exoesslve rainfa.ll that morning at day­
light by the little swollen creek which divides South from W est Hills In the 
city of Burlington. Yet this was in the very edge of the s torm. The news­
papers contained many sensational stories of narrow escape from loss of 
life, damage to county, city, railroad and farming interests. I read these 
wltb no special interest and dismissed their estimates of 16 to 20 inobes of 

.rain In Flint valley as exaggerations so commonly found in popular accounts 
of natural phenomena. As soon as t he tracks were rep&ired I bad occasion 
to make many trlps by rail through the Hooded district. The terrible 
strength of the water liow then became appa.rent and, noting the limited 
drainage area of Dry Branch in particular, I began to ta.ke more interest In 
the event, believing at this time that the real precipitation mus t be about 
five or six inches. I have since made a thorough canvass of the county and 
rscord for tbo3e interested in these phenomena only those things which are 
b ayond d ispute. 

At 10 o'clock on Monday night, August 16th, it began to rain. The pre­
cipitation was not extraordinarily heavy, and, while it rained steadily, no 
one noticed that there was anything unusual about it. According to good 
authority tbe so-called cloud-burst began about 2 o'clock A. M. and ceased 
shortly alter 4. tt rained, more or less, for an hour later, however. A 
liberal estimate of time for the heavy rain is three hours. The precipita­
tion outside of these hours, from all accounts, could hardly have been more 
than two Inches. 

The area of heavy ralolall can be approximately bounded on the south 
by the divide between Spring creek and Flint river. The former stream 
was not out or lts banks. Keokuk reports a trace only. The county line 
forms a close boundary on the west, Yarmouth being in the edge of tho 
heavy rain, but suffered only from lightning. Washington reports 1. 72; 
Iowa City, .40. The north boundary of very heavy rain iB not f"r above the 
county line, Wapello reporting 6.16. On ~be east, the river was the bound­
ary for excessive rain, although the precipitation was heavy as far east as 
Biggs ville, Ill. This maps out two-thirds ol Dee Moines county, or approx­
Imately 250 square mlles. The Flint river and Its tributarie• drain one­
half of this area. Dry Branch, Yellow Springs, Dolbee and Swank creeks 

•Paper re&d before tbe Iowa Academy ot cieocea, December !9, 1898. 
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drain t he remaind e r , sa ve 11. strip of three m iles in width , which drains 
nort h into Louisa coun ty. Dry Branch drains only about eleven square 
miles, yet its wa t e r s caused much damage. Y ellow Springs creek drains a 
much la r ge r area and carried perhaps more, wate r proportionately to its bed 
than Dry Branch. 

It is not ea sy to estimate the rainfall accurately. There was no rain 
gauge in the comity at this t ime . I shall give some of the reports as I 
obtained the m. G re at care has been taken to get accurate and truthful 
accounts of this phase of the inves tigation. 

Mr. J . W. Merrill , editor of the Mediapolis New Era, vouches for this 
story : A large circula r windmill tank, with nearly straight sides, stood 
removed. from bu ildings upon level ground. It had never been used as a 
tank and was dry Monday night. It bad a semi-circular cover which was 
open, exposing one-half the tank to the rain . The water in the tank 
measured t welve inch es in depth on Tuesday morning. _We will grant that 
some of the water i n the tank ran in from the half which was covered. Yet, 
had i t all run in-and it could not - there would have been a rainfall of 
twelve inches. If the t ank bad been perfectly level would more than one­
half the water which fell on the cover have entered the tank? 

In Dry Branch valley below Latty, si x miles south, lives a member of 
the county drainage board, a man whose judgment can be relied upon. He 
s tates that on Monday night an empty, straight-sided tin can, which was 
used for mixing spray fluids for fruit trees, was left in open ground. 
The can was about 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 covered 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 rainwater in them: 

Other less reliable cases have come to my notice, where the hole of a 
barrel b ecomes the outlet for over.flow, etc. The instances given suffice to 
show the character of the information which leads me to firmly believe that 
over an area of fifty ~ quare miles at le ast sixteen inches of water fell in 
three hours. 

The instances of incredibly rapid rise in streams, even when already in 
the flood plains, seem to corroborate the estimates given above, while the 
records at the Mississippi bridge a.t 6 P. M. , August 16th, show a state of 4 
feet 5 inc betl, a rise of 3 feet 2 inches. When we remember that local rain 
seldom a ffects the stage of water noticeably, and take into account the lim­
ited area of the storm, we must readily see that something extraordinary 
must have happened. The rain ex tended some distance_ up the river, it is 
true, Clinton reporting 3.01, Davenport 2.24. 

The erosion was well i n keeping with the figures given for rainfall. 
Lit tle idea can be conveyed of the force of the water, which tore up trees 
twelve inches in d iameter and floated rocks weighing hundreds of pounds 
many fEet from their former location. Hay stacks were floated bodily 
agai nst 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 tht! great sewer. Wagons and farm machinery of 
all kinds went down the Mississippi river, together with many dead ani­
mals. The oldest settler bad never seen the water so high in these valleys. 
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Many houses, ba rn.s, sheds, etc., were flooded, and t h is in spite of the r a pid 
fall of th ese streams, which here break through t h e escarpment to the 
Mississippi. 

The up pe r valleys broaden out with many fertile plats, often planted in 
truck an d garden produce. The lower str eam h as low banks through t h e 
flood p lain of the Mississippi. The r ush of water necessar ily did ver y g r ea t 
damag e to both crops a nd soil. In many cases acr es of g round wh ich h ad 
been fa ll plowed wer e denuded of soil and left covered with sand and 
pebbles. 

F lint r iver, wh ich formerly enter ed. into O'Connell s lough after pa r alle l­
ing its course for h alf a m ile, cut a ne w ch annel directly through cor nfi e lds 
to the slough, t ea ri ng out acres of soil with crops and t imber. A raft of 
logs belOnging to th e J . D. H armer Manufacturing company went down 
before it lik e straws . O'Connell slough , which bad been t h e storage place 
for logs in summer a nd st eam boats in winter , was piled wi th the debris, 
which will cost $1 5,000 to remove unless the ice and h igh wa ter next spring 
can scour it out. Manufacturing establishments situated upon the sloug h 
will otherwise be cut off from navigation . 

Hawkeye creek , a covered se wer t hrough Burlington , b ecame clogged 
wit h floating lumber and cause d. much damage to lumber yards, a foundry, 
the p ickling works and the Murray I r on wor ks. The stone apron at i ts 
mouth we nt out. The clearing of the sewer and the rebuilding of the 
apron will cause the city's he aviest bill for damage. The county lost 
twenty-three bridges, some of which have been replaced at an immedia te 
outlay of $16,000. The Burlington, Cedar Rapids & Northern railway los t 
nearly two miles of track and five bridges. The bridges which r e placed 
the lost ones are fi ne steel spans, much bette r tbao the old ones, costi.ng 
t30,000. The loss to land owners is bard to estimate, but must h a ve bee.n 
very heavy in crops and damage to soil. The loss of Uve stock drowned 
would probably have been almost as heavy bad it occurred in daylight, 
owing to the very r apid rise of the streams. The estimate of $100,000 
total loss is not fa.r from correct. 

'rhere are many other interesting features which should be written up. 
The weather conditions .can be obtained from the WeatMr 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 lorm an interesting study. I have collected some data concerning 
similar storms in previous years. The h eaviest fall that ba.s come to my 
notice wae fifteen inches, at Wilmington, Del. , on the 29th of July, 183_9. 

SEPTEMBE R . 

The mean barometric pressure for the month wa s 29.98 inches. T he 
highest observed was 30.60 inches, at Cresco, on the l Oth ; lowest, 29.62 
inches, at Des MoiDeB, on the 4th and 29th. 

The mean tem.perature of September for the state at large was 65.3° , 
which is slightly above the normal for the month. T h e mean of the north· 
ern section was 63.4; central section, 65° ; southern section, 67.6° . Clarinda 
reported the highest monthly mean, 72 .6. The highest temperatur e 
reported was 99°, at Galva, on the 1st, and the lowest ;vas 29° , at Bri tt, 
Estherville, Sibley and Spencer, on the 30th. 
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The average prec ipitation for the state was 2.69 inches, slightly below 
the Septembe r norm al. By sections the averages were as follows : North­
e rn section, 1.38 inches; central section, 2.67 inches; southern section, 4.02 
inches. 'I he maximum amount reported was 8.45 inches, at Fort Madison; 
least amount, .4 1 of an inch, at E s th erville. 

Ther e were 16 clear da~ s, 5 cloudy and 9 partly cloudy. 

OBSERVERS ' NOTES. 

Atlantic-J. W. LOVE. Thin ice formed on the morning of the 30th. 
Alta-DAVID~- HADDEN. On the 2d a low, flat, but bright aurora was 

obsArved.. A very dry month. 
Bonaparte-BON. B. R VALE. Another wet month; 7.30 inches rain­

fall following Augus~ with 10.55, and 35. 12 the last five months, lind 48.24 
since January 1st , is evidence s ufficient that the soil is full o f water. Fall 
seeding not nea rly done . 

Centerville-GEORGE . GOODLANDER. Very warm and dry during the 
entire month. 

Clinton-LUKE ROBERTS. A fi ne month for the maturing of crops. 
Latter part of the month warm. 

Estherville-M . L ARCHER. Killing frost on the 30th; thin ice formed 
on standing watet•. 

Forest City- J. A. PETERS. Corn all out of the way of fro st. A splen­
did fall for a ll kinds of work. Pastures afford plenty of feed fo r cattle. 
Great d eal of fall plowing done . Bog cholera quite bad. 

Gra nd Meadow- F. L. WILLIAMS. Ice formed on low ground on morn­
ing of 12th ; no damage on high ground. Extt•emely warm and dry. 

Larrabee-H. B. STREVER. A nother warm September. Vegetation on 
low ground killed by frost.()D 30th. Corn ripe. 

Oskaloosa-JOSEPH BOYD. The month of September was noted for 
high and low temperature, which was favorable for maturing the corn. 

Ovid-H. C. MILLER. The most t ender vegetation is green yet. The 
corn cro p in this county Is the largest ever known. 

Sidney-G. V. SWEARINGEN. A severe thunder and hailstorm the 5th, 
which damaged all kinds of fru it; stripped a.pple trees and grapevines 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. 

OCTOBER. 

T)l.e m ean p r essure for the month was 30.2 inches. The highes t observed 
was 30.55 at Clarinda, on the 30th; lowest, 29.39 at Davenport · and Des 
Moines on the 17th. 

The month o! Oc tober was cooler than usual, with more than the normal 
a mount of precipitation. The ·fi r st hal! 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 average for the northern section was 45.8°; central 
section, 47.2°; southern eec Uon , 9.5°. The highest temperature reported 
was 90° at Maquoke ta on the 3d; lowest temperature, 17° at Estherville on 
the 31st. 

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 
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FINAL CROP REPORT, 1898-AVER.AGE PER ACRE AND TOTAL YIELD BY COUNTIES. 

WINTER 
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'ii4i :! 'i~ ~ ~ci ~ "a>ai ~ aicP :: ~ ai ~ ~ G) ~ Qai ~ 8. ~ ~ 3 
..Ca.. CIS .Qa.. =S -"' :S ..Q~.o o! ..C... ~ ..C... C1! ..d"'" aS ..C... o! r.c aS Ul ;; 

~~ ~ ~~ b ~~ o ~~ b ;;1 b ~~ b ~~ b ~~ c; ~ ~ a b 
tQ E-<IXl E-ftQ E-< tQ E-< tQ E-<tQ E-< tQ E-<tQ E-< E-< E-< E-< E-< 

A--d-a-lr- .-.. -.-.. -. -.. -.-.. -.-.. -.
1 oo -1i,6~ 1i 12i.no 251.~.620 2ll,255.680 12-5,160 "'"22 - - i ,<»O ~ ~~= 65 13.'i.W.O 14 :ia.~60 1.:J 11,110 

Adams .. . .. . .. . . . . 17 Ba.660 H 97,~ 25 1 ,~7,750 27 688,7!0 11 2,000 21 2,910 . . . .. . . . . . . . 40 ~;. 200 1 II 25.310 1.0 i!.ISO 
Allamakee.. ... . .... 18 U,220 16 36,600 35 1,398.1160 25 1,092,250 15 1U,525 00 71 ,820 1J UIO 50 80.650 l. b ~Q,tl70 1. ~ 3,105 
ApJ?.anoose . .. . . . .. . . 1J 39.984 .. . . .. . . .. .. .. 33 1,529,560 26 266,705 11 13,095 . .. . .... . . ... . 7 630 70 36, 190 1.8 77.5i0 1.0 2.185 
Audubon............ 00 1,240 16 409,312 30 2,807,390 25 1,057,400 14 7,320 23 46,989 . . . . .. . . ... . . 75 100.900 1. 8 :l'J,7i5 1.5 11,340 
Benton.. . . . . ........ 00 7.840 14 10,19"2 30 3,108,300 30 2,169,940 10 26,950 31 310,085 . . . . . .. . . .. . . 96 1W.750 1.6 64.900 1.0 13,460 
Black Hawk ... ..... 00 5,9d0 18 1,620 U 3,998,320 il5 2.331,805 15 76,850 32 96,320 ... .. . . .. . . . 93 177,270 2. 0 67.140 1. 8 10,590 
Boone . . . . . . . . .. . .. .. 18 9:10 15 48,210 !J5 3,419,675 25 1,175,975 15 21,930 20 9,640 8 1,040 50 57.500 1. 7 :!0.82.~ 1.4 800 
Breme r.. ... .. . ...... 00 1,960 16 !'.,800 a7 2,102,378 38 1,964,860 10 22,210 26 39,925 10 18,870 68 91 ,120 1. 8 3~,778 1.4 36.5116 
BuchanA.n...... ... .. 2ll 410 16 10,050 35 2,9i5,845 33 1.947,660 18 17,118 30 53.WO 10 3,510 110 140.580 2.0 65 ,580 1. 0 27.04 5 
Buena VIsta........ ... . ..... .. .. 15 279,780 41 4,304,098 35 2,136,750 15 14,~ 80 179,790 10 31,970 90 205.110 1. 7 15,060 1.2 40,760 
Butle r . . . . . . . . . . .. . . 18 900 15 26,745 as !J-921.660 39 3,090,825 00 94,740 30 86,430 13 ~2,480 78 107,796 1.8 27.846 1.4 20.740 
Oalhoun .. . . . . . . . .. .. .. . . ...... . . 00 160.880 30 3,0!6,710 40 2,195,040 20 22,080 21 64,995 11 47,190 4.8 69,600 1. 9 17,727 1. 0 38 HO 
Oarroll . . . . . .. . . .. . . . 18 820 16 286.560 29 3,386,385 35 2,167,690 20 36,050 33 240.306 11 18,020 n 170,016 1. 7 21.190 J.l\ aa:60a 
Oa88 . ... ........... . 20 61,080 12 226,872 29 3,251,190 26 1,108.660 16 U,990 21 23,450 .. .......... 1 48 243,024 1. 8 27,432 LO 6,350 
Oedar.. ... . . . ... .. .. 00 55,020 16 6,1.28 il5 3,623,775 33 1,411,770 17 21.890 24 95,128 . . . . . . . ... 78 114.270 1.6 76,230 1 .0 1,800 
Oerro Gordo ...... .. . . . . . .. .... . . 16 3',7119 as 2.932,346 as 2,616,376 17 411,810 25 162,125 11 73,690 SO 112.640 2.0 10.340 1.5 21,!00 
Oherokee.. . . . . . .. .. . . .. . . . . ..... 17 682,788 42 4,553,850 as Uto,484 17 10,~ ao 28ll,630 10 13,090 75 121.500 1. 8 28,314 1.4 ~.5< 8 
Ohlckasaw ... . . .... . 15 650 16 15,904 35 2,143,6 10 as 2,395,064 18 27,072 28 W,280 11 88,110 75 107. 250 1. 3 23.<l03 1.0 10,560 
Olarke.. .. . .. . . . . . . . 19 22,015 13 3,120 32 1,919,040 26 008,660 10 21.980. ... .... . . . . . . . . . . . . .. . 60 62,340 1. 5 39,825 1. 0 4 ll 
Olay.. . .... . ... . .. .. . . . .. . . . ... . .. 15 382,1J5 42 3,439,078 34 1,924.706 15 48,405 30 641 ,010 10 80,830 75 102. 11 0 1. 5 16,890 1.2 3.~.500 
Olayton.. ... . . . . . . . . 18 100,4as 17 37,434 37 2,763,123 38 1.480,068 15 143,110 25 106,650 12 2,008 110 270,6 10 1 ~ 61.427 1 5 7,400 
Olin ton .. .... .. . .. . . 22 42,f6& 1il 7,960 33 3,867,336 82 1.969,600 20 146,380 27 24,570 . . . . .... .. .. . 90 171.270 1. 8 UO.f>42 1 :! 1\.040 
Orawford ... .. .. .. . . 18 9111 16 812,400 33 4,746,489 30 1,721,700 20 53,020 20 169,060 ... . ...... . .. 58 110,800 2.0 40. 420 1.5 23. 160 
Dallas .... . .. . .. .. . . 17 57,100 16 79,520 83 3,447,180 31 1,336,565 14 20,740 17 4,590.. . . . . . .. . . 70 8~.250 1.8 dli,9i0 1.4 20,010 
Davis. . . .. .. . . . . . . . . 12 .56, 11M . . . . • . .. .. . . . . 32 2.070.368 26 55l.l25 13 22.113 . . . . . . . .. . . .. . . . . . . . . .. . . 53 27.3.."0 1 6 61\.323 .. . . .... . . . 
Decatur.. .. ... . . .. .. 15 101,115 11 1,850 32 2.481.920 25 465,075 18 16,445 . . . . .. ... . . . . . . . . . . 7'J 00.~20 1.6 55,81!4 1.8 2.080 
Delaware... . ..... . . 20 3,280 16 6,785 36 3,318,9"20 35 1,60'2,690 18 105,210 36 00,828 12 564 120 174.880 1. 3 61,5f6 1.0 12,020 
Des Moines . . ... ... . 17 106,182 14 1,932 35 1.891,680 36 1,071,480 13 18,480 . . ... ...... . . . . .. ... . . . 60 116,480 1. 9 34.440 1.0 800 
Dickinson . .. . ....... . . . . .. .. . 18 357,01J as 1,060,121 40 92i,~OO 20 16,260 25 2.'\9,400 12 72,780 75 50,250 1. 6 2,476 I 0 22.520 
Dubuque .... .. .. ... 16 9,072 15 7,835 40 2.831.000 36 2,223,612 16 74 .9U 25 2l,B76 . . . . . . 90 224.700 1 6 60.376 1. 3 4,178 
Emme&.. .. . ... .. ... . 20 ti60 17 579,885 41 1.5114,135 39 995,510 19 00,426 30 316.620 11 80.300 100 63,960 2.0 ;H . 20(l 1.4 40.500 
Fayette ... . . .. . ... . . 20 13,840 17 216,845 34 2,782,152 34 2,389,030 20 92,400 31 155,900 9 2S,Ot0 102 197,670 l. 7 76,270 J. tl 30,tll0 
Floyd . ... . . . . . . .... 18 2,250 H 36,918 ll3 2.380,520 35 1,210,260 14 30,786 30 110,760 12 49, b3ll 95 217,0i0 1.6 31,230 1.0 4,280 
Franklin . . . . . . . .. . . . . . . . . . .. . . 16 67,440 81 8,150,168 34 2,940.388 20 21,400 :r1 86.400 li 83.160 71 1 ~.~0 1.6 !U .MO I. U 00.113 
Fremont .. . . .. . . .. . 20 86,960 H 93,WO 28 2,711,500 ll3 377,190 16 U .!WO 25 a.900 . . . . . . . . . 67 50,920 I ~ 10.1!40 t. a 5.690 
Greene .... . . . . ...... 18 450 15 !8,375 32 3.337.440 30 1,808. 190 13 17.510 2d a7,440 10 1.510 72 ~2.80G 1 o ~'7,015 1. 5 42,310 
Grundy .. . ..... . .... ... . .. . . 11 83,504 42 3,808,812 36 2,110.320 16 19,040 28 125, 400 16 24.1 60 oa 100.950 2 .0 a.~.wn u 18,2a2 
Guthrie. . ...... . .. . 21 22,890 H 164,640 32 3,144,320 30 1.668,900 18 28,890 24 18,960 10 2,600 84 11 0,040 1. 7 U6. 125 1. 2 12.\lt!O 
Hamilton .... .. .... ... . . . . .... . 19 68,710 37 2.503,170 as 1,791.320 00 9,300 30 33,900 12 39,840 74 76, 110 1.8 27,857 I. U 5U,872 
Hancock . . .......... ... . . . ... . . . . 17 242,675 41 ~.741.670 35 2,128,700 20 15,800 29 361,466 11 170,500 97 1)3, 120 1. 7 14,7011 1.4 110,115 
Hardin ... ... .. . .... . . . . . . . ... 17 99.025 36 3,474.360 33 2,060,430 18 12,7•0 32 67,600 9 1W,260 70 101.950 1. 7 14.008 1.4 20,778 
Harrison.. ... ...... . 00 5,600 17 6t7,088 31 2,867,100 35 836,500 24 49,«0 22 46,400 . . . . . . . . . . . . . ll'J 102,llll2 2.0 17,200 1. ~ UB,O';Il 
Henry . . . . .. .. .. .. . 16 76,240 15 3,300 39 2,860,202 30 1,122,300 16 21,280 . . . . . . . . . . . . . . . . .. . . 61 113,440 2 .0 42.!ll!O . . . . .... .. 
How .. rd. ... ... . . . . 12 1,080 14 35,840 ill 1,400.~90 32 1,778,210 18 8,920 27 213,270 10 114,100 88 102,080 1. 6 24,!<68 1. 2 Wl,Oll6 
Humboldt . .. .. .. . . . .... . .. .. . .. 18 38l,020 40 2.U6,080 39 1,877,870 19 9.600 23 46.6117 11 32,340 60 72,180 1.8 28,890 1. 0 4 7,U~5 
Ida .. . . . . . .. . ... . .. . . ... . . . . .. . 14 i7,418 39 3,616.690 31 1.141,20.1 20 18.400 26 140,582 10 1,260 72 91,080 1 U 26,462 La : l ,li1G 
Iowa .. . . . .. . .... ... . 25 20,650 1& 10,700 37 3,625,640 00 1,515,600 00 107,800 30 56.400 . . . . . .. . . ... . 95 14•,875 2 .0 7M60 . . . . ...... . 
Jack.lon............. 17 a1.690 16 14,992 36 2,778,660 35 1,528,200 14 14~, 100 25 17,676 . . . . . .. ... . . . 73 121,180 1.1\ 62,78/l 1.0 2,5il0 
JB.IIper... . . . .. .. .. .. 18 22,860 18 147,040 82 3,!!45,'060 31 1,359,350 00 39,1l00 30 00,340 . .. . . . . ... . . . 93 778,1189 1.8 46,314 1.0 4,880 
Jetreraon .. . .. .. ... . 13 62,439 11 1,672 34 2,017,560 2ii 616,250 12 26,500 .. . . ... .. .. . . .. . .. . .. . e6 00, 10'~ 1 8 4B.as7 . . .. . ....... . 
.fohn son . ... . . . . . . . 00 65,1l00 16 11,810 31 3,150,610 31 1,311,858 17 76,650 2ll 19,580 . ... .. . ... .. . 93 151 .090 1. 8 55,836 1.0 8,042 
Jones.. . .. .. . .. . . . .. ... . .. .. . .. . 16 2,902 30 2.481,570 S8 1,20M72 20 84,760 33 44,154 . . . . . . .... . . 100 121,080 1.9 6MB I 1. ~ a, OilS 
Keokuk. . .... .... . . . 19 76,665 15 5,040 36 1,720,040 60 1,390,440 16 53,484 25 7,150 .. . . . ... ... 77 89, 102 1.8 05,012 1. ~ 1.000 
K088uth . ".. .. .. .. .. . . . .. . . 18 68,327 u 4,820,170 as a,043,1!30 16 8,128 26 356,900 10 251,760 oo 148,800 1. 7 18.334 1. 2 96,300 
Lee..... . . . .... .... .. 12 221.580 7 315 211 1,334,068 18 328,642 11 2a,~ . . . . . . . . . . . . . . . . . . . . . ... ... 73 106,790 1. 6 411,052 1.0 21 0 
L!Dn .. ... . ... .. ..... 20 5,320 17 5.525 37 3,8l2,117 33 1,507,011 18 92.456 31 24,490 . .. . .. . .. . . .. 94 223,720 1.8 64.204 1.5 13,1120 
Louiaa .. .. . ... ... .. . 17 61.642 12 2,460 31 2,055,083 30 716,100 14 20,168 . . . . . . . . . . . .... . .. ... . . . 90 54.1160 1.0 23, 176 1. ~ 1,600 
Lucas. . . .. . .. . . . . . . 15 6~,7~5 12 540 40 2,633,680 28 M9,148 14 28,028 00 4,500 . . . . . . . . . . . . 78 41,184 2 0 42.8:!0 1.0 500 
Lyon . .. .. .. . . .. . . . .. . . . . . . H 1,369,802 42 2,311,028 as 1,444,490 15 8.910 28 1,429,595 10 27,300 76 101,1125 1.8 7,650 1 .2 13,200 
Madison . . . . .. . . . . . . 17 84.8U8 12 106,716 at 2,867,004 28 791 .262 17 28.610 26 6,400 . . . . .. . .. . . . . 78 86,634 2.0 65.660 1.6 4,860 
Mahaska.. .. . ...... 1U 84,672 14 14.392 36 3,144,168 32 922,400 15 43,080 30 16.180 .. . . . . . . . . . . 86 168,40!1 1.8 55.368 1 0 1,200 
Marlon. . . .. ... ... 17 89,590 H t7,41K 32 3.071,248 28 786,994 17 511,576 28 11.172 . . . . . . . . .. . . 82 136,710 1. 6 38, 112 1 0 1,640 
Marshall..... ....... 1111 3. 115 16 126,288 86 2.572,0112 a• 1,4.34,936 19 27,512 28 43,960 9 1,328 76 102.372 1.9 48,564 1.8 4,190 
lUlls....... .... . .. .. . 00 31,200 14 257.53~ 27 2,033,647 36 627.525 00 8,940 . . . . . . . . .. . . . . . . . . . .. . . . 76 164.350 1 6 21.700 t.~ 7,220 
Mitchell .. .. . . . . . .. 18

1 
1,726 16 94,304 33 1,622,478 33 1,733,023 15 36,990 30 680,980 11 157,454 86 114,810 1. 6 aa,225 1.0 4,90a 

MoDona. .. ... . .. . . . !1 1.407 19 32i,691 40 4,606.720 3' 822,096 20 34,060 26 72,450 10 6,200 % 11 6,940 1.8 22.260 1.0 a1,800 
Monroe .. .. .... . .... 11 40.425 11 82l 39 1,843.257 2t:l 339,304 12 32,436 .. .. .. . . . . .. . .. . . . .. ... .. . 68 34,900 1.7 51,1191') 1.0 4l0 
MoDtgomery.. ...... 17 72.998 H 247,00! 33 3,3-~.082 3i 724,710 15 11.925 . .. . . .. . .. . . . . .. . .. . . . .. 73 96,046 2.0 28,7.!0 1.0 3,130 
Muscatine ... ... . .. . ~o Jt2,760 1~ 1S.OOS 30 2.015.500 l/9 712,298 14 42,210 23 95,510 ... ... .... .. 9a 155,868 1.6 46,162 1.0 2,760 
O' Br1en .... . .... .. .. ... . . .. .. . .. . 16 600.070 42 li,097.060 37 1.874.606 16 13,120 29 1,160.500 11 56,648 125 174.600 1.6 16,670 1.0 18,241 
Osceola. .. . .. . . ... ... 

0
: 15 7il9.t80 38 1.376.740 32 1,064,192 17 . y.3 tO 26 745,4118 11 58,606 88 100.3fO 1.5 6,676 1.4 21 ,1138 

Page.. . . . . .. .. . . . . . 19 .1:>,4.98 14 1.1Jl,728 !1<1 4.72.-1.984 32 688.416 18 13.014 31 6,078 . .. . . . . .. . . 58 106.256 1.8 51.084 1.5 5,650 
Palo Alto .. . . .. ..... . . . . . .. • 1 !~ 161,518 !12 2,~.~~ 34 1,~·!f.l 17 ~!-2?J !!) 132,964 10 79.'70 78 92,508 1.7 10,!l82 1.0 51,UO 

- P••-t.A--~-·- _oo .-1.5'0~ - 1.52'l'.IIXI .J5 -~~f--!U .....2.1~~ _ LS . -280.719 ..JO ~2.0110 _n j!Og.M4 2.of-,Z}.tto -1. 0 - ll0.070 
PocaboDtu .. .. . ......... . . ,,_, 11 11~·!!!'!' • 1,811.640 B7 t,INO,IIIII 17 JII,UO It 186,181 u eo.• • •·• 1.7 11,m 1.• eo,t7CI 
Polk........... .. . . ~ 1~~ 18 u;~ If 3,Ma,611& 80 1,0110.0111 17 lM,B27' .. .. . .. ..... . . .... . • .. .... . •1 117.• 1.8 ~~; 1.6 1~ 
Pot~waltamle . . . . 18 !0,144 ~ 887,';'116 113 8,'1'1111.053 311 1,:143,748 15 211.180 IU 70,1'71 . .. . . ........ 88 184,810 1.0 Ill, 1.0 IJ,IIIO 
Po.wesblek.. .. . . .. . 19 I+!!! !~ 18,448 IK 3,203,5•8 at 1,661,~ 15 3S.JII6 !J 17,702 . . . ........ UO 18a.870 1.0 77. 1 .5 1,11110 
Blnggnld.. .. . .. . . . .. !10 47...... 12 2,!:10 31 2,vt1 .. 661 !5 871_,~ 19 211,1115 .., 5.8 l0 ··~ ; . ... .. •.. 118 411.110 1.8 70,1811 1 .~ 1,860 
t!ac .. .. . . . .. .. . . .. . .. . .. . . . ... 18 27'1,100 38 4,111111.1'90 •o 1,1119,880 u. 23.8811 110 210,540 h 37,uo 90 lll7,070 1 .8 a1,1.116 1.0 21.121) 
Scott . .. .. .. .. . .. . .. 15 1~~ ta M,2117 ao 1,782,150 26 798.2l!O 13 211.5!3 21 481,1108 . . . . . . . .. .. . . 110 m.eeo J. 1 •6.~1 t .5 e,Ofl6. 
Shelby ... . .. . . ...... 111 7,8!0 Ill 54.8,888 85 3,81'7.180 37 USI'7,827 1% 18,'7ll0 !5 277,~ ... ... . . ·~; i5 111J,d6 li .O •t ,!l80 1.0 9,00 
t!IOU% . . 15 %,!58,715 39 4,400.391 3! 2.118.872 18 10.800 27 884,115 11 17,71~ 87 H~, U6 1 8 . 4,901 1.0 iU,l<l& 
Story .. · · · · · · · .... · · .. 24 .. · 2:1118 t7 611,640 36 • 004,888 ;u 1.1181.1411 19 411.7511 25 20.JJ50 10 a.eoo 1541 641,0811 1 .8 31!,!08 1.0 111,2110 
TamL .. · .. · · " .. ··· · 111 11.84! 10 86.870 811 3.4!5,450 28 1,11118,41U 15 41 ,3«1 ::? 51111,:'!4 .... . . • ..... . 116 1611,110 J.ll ~2114 1.0 ll.!lf!O 
•ray to~ ......... ·.... %1 144 123 ~ 10,335 ao 2.86G.I>OO 21 873.8311 15 7,410 .... 8,008 .... .. .. ... .. 40 133,~ 2.0 ,..,840 1.0 t,1&f)-
Un1on · .. · · · · · .. · · 19 t 0:4121 8,%91 28 ll,011,912 28 6l7,11"0 1J 9,384 . . • . .. ... . .. .. . .. . ... . .... . M! 51,948 1 7 411,849 1.0 1,()18. 
Van Bu.'~o....... .. 1% llll.t:!O 1,740 ao 1,1&7,2501 18 2168,3311 II ll,'liM •. • . ..... . ... . . •. • ... . .. .. . 64 !7,MIO 1.8 3!.6118 ... ..... ... . 
Wapello .. ·· · • · · · i 14S.IMO ~ 1 050 311 1,170,z40 83 513,810 17 38,063 . . • . • . ..... • •• . ... • .. .. . . '10 110,800 2.0 82,1100 
Warnm ." :: ::::::::: 11 1~ i i 'li!ll3 !10 ~677,870 30 830480 17 47,874 . .. . . ... . . .. . .. . . .. .. ... . .. 82 ' 1.31.811 1 7 6L527 
Wublngton 17 50,!!11111 u 1i30 i13 ..,1181~ 31 1,W714 !~ 311,910 . . ........ ..... . ...... . .. 74

1 

1541,6441 .7 
W e · · · .. · · · t: ··~ ' as 2,~4116 24 1112.064 !~ 2~,008 .. . . . . . .. . . . . . . . . .. . . .. .. 78 134,1110 11.0 ~ ~ ayn .... ...... · · · ..., · · ;.; .. · · o 7811 ~ s.m fOU 40 t 388.1100 20 14.,820 ao 118.300 tO 22,250 4.3 74, 390 1.8 111,54" l. 4.8,4*> 
Webster · · .. · · .. · · · · · ·· · ..... . {& Mo:918 3i 1 340Ma 35 lJ~ I ll 1,861! 40 234,1180 13 132 271; 107 87,1116 1.5 IS.IB> I 0 38,1J10 
Wlo.Debago. · ... · · · .. ' " .. · ... · · · 1@1 108.000 38 ~lml ~~all 35 2,l181111110 18 32,071l 2.; 400,588 1.2 J":\.048 751 911,~ 1.6 53,548 1.0 9~ 
;looodD~Iek .. ·. . . . . ~ : :- 17 90l40S 37 5,9Td:ll83 31 l ,llii:U4 !10 44,7!0 2lll 10"..,102 8 I •.~ 52 121.,571! 1.8 14,11!8 1.0 30,130 

ury .... .... . . '" -· u 101:880 311 1,385,35! 311 1,868,400 111 12,118 28 il00,4e0 10 ll~.- 103 86,7211 1.8 111,9118 I . Zl,tt~ 
Worth .. · · .. ... .. .. .. · · · .. . . . . IS JW 806 ifi 2,000,566 35 2,11!11,965 1J1 6,CK2 31 1JII,9M! 9 71,4e0 1111 G&,UO 1.8 2.-1, 1.0 3o,!IOI w::· .. ;~-~ ....... ~~:~~~61- 19 ~a:.: - i!SQ,214,850 -:- 1311,915,3l0 = 3,370,550 ~ tJ ,t38.0U= 2,37&,801 = 12,.538,411:-:-:- a,852.fAl1 :-:-:-1 ,646,419 ,. ... er:Je per·ac:re i&:s .' .. . 11• s · .. a1 ~ ... a2 ~ ... 18 . .. . .. 21 5 .. .. .... 1o.5 ... . .... . 1e .. .. 1 ........ 1 .... . .. . . 
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follows: Northern section, 3J 1 inches; central ection , 3. 76 inches; south9rn 
section, 3 42 inches. The maximum amount for the month was 5.75 i nches 
at R idgeway ; lea st amount reported, 1.27 inches at Larchwood. The 
g r e atest daily precipitation was 3.42 Inches at Hawkeye on the 21st. Snow 
fell at va r ious localities on the 17th , I th and 25th. '!.'here were 7 clear 
days, 9 partly cloudy, and 15 cloudy. The average percentage of sunshine 
was un-:1sually low. 

OBSERVER ' NOTE . 

Afton--RON. N. W . ROWELL First fTost on the 6th; second frost on 
14th and froze ice. On 26th ice formed halt an inch thick. 

Amaoa-CONRAD S CHADT. First ki lling frost on the 14th, but many 
t ender plants escaped total destruction. The snowstorm on the 25th wa 
quite unusual for this month. It wa like a r egular blizzard, only not so 
cold. Whe n it ceased the snow m easured 4 inches, and traces of the snow 
were still visible on the 30th. 

Atla.otic- J. W. LOVE. Severe snowstorm on the 17th, melting in large 
part as it fe ll. 

Alta- DAVID E. HADDI!:N. First snow of the season fell on the 17th- an 
old-fash ioned bl!zza.rd, with high nor thwest wind, coutinulng until early 
morning of th e 1 th. About six i nches of heavy snow r e mained on the 
ground afte r the stor m, and it would have made fully n ine inch es in allll 
it had been colder. It was the severest storm a t t his time o f year for 
eighteen years. 

Bonaparte-RON. 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. GRIFFIN. Snow fell from be fore daylight tlll 
night on t he 17th, the greatest de ptb. observed being 4 inches. There 
had been no killing lrost and vegetation was nearly as g reen as In midsum­
mer. Rain and snow on t he 25th; fir st freeze on 26th. P e tunias a nd many 
other !lowers were not frozen un Lil the 26tb. 

Cresco-GREGORY MARSHALL. The first real killing fros t was on the 
22d, and up t o t hat date tomato plants were g rowing green in the yards. 

Clinton-DR. LUKE ROBERTS. The storm of the 25th was rain, snow and 
wind; the snow clinging t enaciGusly to trees and shrubs. Most of the trees 
had parted with fe w of their leaves and consequently held more snow than 
the limbs had strength to su pport, and great damage resulted. Corn was 
a lso damaged badly 

Dows- R. E. FULLER. Flrat frost of t he fall occurred on tb.e 6th; and 
on the 14th there was a kUling fros t , exceeding severe. 

Deoison-J AMES B. HOLMES. .First killing frost on the 6th; snowed all 
day on the 17th. 

Bldon- T. MADDEN. On the 14tb. the firs t killing frost was noted ; on 
the 25th, rain, snow and sleet. 

Foust City-J. A. PETERS. Oc!ober has been a very wet month, paa­
tures are good, and conditions • were favorable for farm work, except 
threshlug. 

Fort Madison- MISS L. A. MCCREADY. The storm of the 25th-rain , 
snow and wind-caused conside rable damage to trees. 

3 
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Greenfield-J. G. CULVER. Oa the 7th tree toads were heard; first snow 
fell on the 17th, with heavy north wind; on · the 20th first ice observed. 

Grundy Center-GEORGE F. ELLIS. October 18th the first snow of the 
sea.aon began fall ing at 5 A. M., and changed to rain ; many potatoes s till 
unharvested . 

Grand Meadow (Clayton Co.)-F. L. WILLIAMS. On the 17 th and 18 Lh 1 

2.60 inches of rain fell, and mostly we nt into the soll. On the 25th a heavy, 
wet snow fell nearly all day; surface of ground is very wet. 

Humboldt-fL. S. W ELLS. Snow on the l7 .. h; probably about 4 inches. 
The month has been good for pasture.> and for seed to germinate; corn is 
being cribbed in good condition. 

Iowa Falls- J. B. PARM ELEE. A continuous rail:; fell from early morn­
ing of the 16th to 3 P.M. on th e 17th; on 18th, rain and snow flurry. 

Keosauq ua- JOHN B. LA NDES. Snow fell nearly all day on the 25th, 
but most of it melted as it came and only 2 inches remained when the storm 
ceased. 

Logan- MRS. M. R. ST.ERN. The 17th broug ht an u ousual snowstorm 
for the season; the next morning I found 10 inches of wet scow on the 
ground, and 1.63 inches or water in the g a ug-e . 

Monticello-C. E. HEISEY. A h eavy snowstorm visit ed these parts on 
25th, falling· from 9 P.M. on the 24th till 6 P.M. on the 25th, making .90 of 
an inch when melted; sail to be the hardest s torm on record for October. 

Marshalltown-C. M. CooK. Light frost on the 6th; heavy frosts on 
Hth, 23d and 31st. 

Newton-A. LUFKIN, Last half of the month was very unfavorable for 
farming operations. 

Ovid-H. C. MILLER. Snow fell on the 18 th, but melted as it came. 
Snow on the 25th was very damp, leaving 6 inches o n the ground at close of 
storm. It was the worst s torm in October for 35 years. 

Olin- REV. NATH"'N POTTER. A remarkable snowstorm occurred on 
the 25~h, melting about half as fast as it came, leaving 6 inches at its end­
ing. Leaves were green, and it was a remarkable sight for this latitude. 

Peila-T. W. Cox. First heavy frost on 14th, killin·g all vegetables. 
On the 18th light snow, mel!.ing as it fell. On the 25th, snow fell from 6 
A. M. t11112 M., and melted rapidly. 

St. Charles-R. D. MINARD. Tender plants killed; p 3tunias, chrysan­
themums, pinks, verbenas, pansies and other hardy plants were still grow­
ing at close of the month. 

Sidney-G. V. SWEARINGEN. On the 17th a very wet snow f ll, making 
2. 75 inches of water wh E> n melted, the heaviest that has fallen h f r d in the 
forty-one years I have lived in this place. On the 25th ll.ncb of snow fell. 

Tara-W. E. HUMPHREY. Heavy white frost on the IHh. On the 17th 
linch or snow fell, with cold northwes t w ind . 

Villisca-C. E. MATTESON. Storm or 16th and 17th was severe on stock, 
because unseasonable. Light snow flurries on the 25th. From the 16th to 
21st tha 'sun was vleible onlv 1 'i minutes. 

Wapello-G. W. SCHOF lELD. An unprecedented snowstorm, almost a 
blizzard, occurred on the 25th; 3 Inches of snow was on the ground when It 
oea.Ped. Bad weather for drying corn . 

Whitten-FRANK P. BUTLER. First snow on 18th ; cold, wet month. 
Corn husking about two weeks behind us .1al time; yield of corn good. 

IOWA WEATHER A~D CROP SERVICE. 35 

West B ra nch-A. A. MADSON. Lig h t snow with rain on 18th; sn.owcd 
from 5 A . M. till 5 P. M. on. the 25th , with strong northwest wind. 

NOVEM BER. 

The mean pressure for Novemb3r was 30.06 i nc hes ; the range for t he 
state was 1.23 inches. 

The firs t and second decades of the month were gene rally mild, but the 
last decade brought seve re storms of rain, snow and sleet, and weathe r of 
the wintry t ype . The ad vent of winter was nearly a week earlier than 
usual in this section. 

The mea n temperature for the 8tate IVI!oS 32.2° , as shown b y r eco•ds at 
112 stations. By sec tions the ave rages were as follows: North e rn section, 
29.8°; central section , 32. 2°; southern sectloa , 34.6°. The s tate average, 
32.2°, is s ligh •ly below the normal for November. 

The precipitation by sections was a~ follows: Northern Section, 1.56 
inches; central sectlon, 1.40 inches ; southern section, 1.41 inches; a.v et•age 
for the state, 1.50 inches. Tile precipitation was largely in the form of 
snow and sleet , and was fairly well distributed. Tbe "norther " · on the 
2 1st a nd 2~d was unusually severe for the mon.th of Novembe r. At Sioux 
City on tbe 22d the wind attaine d the extreme velocity of 6D miles per hour. 

OBSERVERS' NOTES. 

Alta-DAVID E. HADDEN. A'' norther" raged all day of 21st, the blgh 
nor ~hwest gales continuing until evening of tbe 22d. Saow drifted greatly 
and in places was five or six feet deep. It was one of the severest blizzards 
in this section for many years. A cold wave followed which continued 
nearly all week. 

Bonaparte-B. R. V AL'E. A variable month. Many snows of small 
Importance. A poor month for gathering corn. 

Denison-J. H. HOLMES. Very severe storm all day of 21st. Snowed 
and blowed until all business and work was stopped. 

Grundy Center-GEORGE F. ELLIS. Only half of tbe corn crop has been 
gathered. 

Humboldt-H. S. WELLS. The snow caught the farmera wlth much 
corn in the field. Where it stands up it is being gathered. Ground was 
not frozen when snow came. 

Iowa Palls-J. B. PA'RMEL'EE. 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 changing to northwest. By n igh t a ge ou­
ine blizzard was in progress, continuing all nlght and till noon or the 22d , 

Larrabee-H. B. HTREV.I!:R. A blizzard raged on the 21st, from early 
morn till late at nlght. S to ck sufl'e r ed generally. 

Linn Grove- J. W. HUBBARD. Sun dO'!'B on the 22d and 23d. 
Monticello-C. E. BEtSEY. This has been a severe month for the farm­

ers. 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 
fif&y acres of corn to pick. 

Sidney-G. V. SWEARINGEN. Severe blizzard the 2Lst. Drop in tem­
perature of 64° in twenty-eight hour.i; 14 2 inches or very light snow fell. 

Toledo - CHARLES MASON. The fore part of tbe month was rather 
mild and favorable for corn husking. The latter part was stormy with 
c!lnsidera.ble snow and goo:'!. sleighing. 
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Thurman- C. R . PAUL. One of the worst blizzards that ever visit£ d 
this section of tbe country at this time of the year was on the 21st. Four 
inches of snow and a very strong wicd that drifted snow badly. 

Washta-H. L. F ELTE R. Big blizzard on the 21st. Coldest weather 
13° below zero on the 25 th . 

Whitten-F. P BUTLER. 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 fa.rmera in keeping them out of the cornfields. 

Ridgeway-AR1'HU·R 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 phenomenally warm, mercury not goinll" 
lower than 50°. We had seveu hazy da.ys which farmers call Indian sum­
mer. There was constant lightning in the east on the 4th in the evening, 
after the warm night and two warm days. 

DECEMBER. 

The mean pressure for the month was 30.18 inches. Clarinda reported 
the highest, 3t.07 inches on the 9th; lowest, 29.43 inches , at Dubuque, on 
the 29th. 

The month was colder than usual in all parts of the state. The mor.tbly 
mean as deduced from reports of 111 stations was18.1°. The highest monthly 
mean was 27.1° at Ft. Madison, sed the lowest, 9.~ 0 at E>therville. The 
mean t e mperature by sections was as follows: Northern section, 15.1°; 
central section, 18.3°; southern section, 20.8° The highest temperature 
reported was 60° at Wapello on the 29th; lowest, 25° below zero at Esthel'­
ville, Mason City and Ruthven, on the 31st There were several cold waves 
dul'ing the month; the most sevel:'e cold waves occurred on the 13th and 
36th. . . 

The precipitation was generally very light, the average for the state 
being 48 of an inch. The average for the nol'tbel:'n section was . 28 of an 
inch; central section, .42; southern sect ion, . 73. The range was a trace at 
Mason ClLy, an.d 1.70 inches at Eldora. There were 15 clear days, 8 partly 
cloudy and 8 cloudy. The highest wind velocity was 44 miles an houl:' at 
Sioux City, on the 24th. 

OBSERVERS' NOTES. 

Alta-DAVID E . HADDEN. Norther in afternoon of 29th, followed by 
severe cold wave o.n 30th. Temperatul'e fell 44° in eighteen houl:'s. 

Amana-C. SCHADT. A large part of the corn crop was in the field yet 
at the beginning of the month, on account of the unseasonable weathel:' in 
the fall. This month, however, although generally cold, was most favor­
able for gathering the cl'op in. 

Bonaparte-B. R. VALE. A pleasant win tel' 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 stol'mlees, with less than nol'mal force of wind. Mean tempera­
ture, 21.1°; nol'mal being 24 !1°. Maximum temperature, 53°; normal, 53.6°. 
Minimum temperature, 8° below zero; normal,. 9.4c- below zero. Mean tem­
peratul'e of the warmest day, which was the 29th, was 35.3°; nol'mal being 
44.1°, or 8.8° warmer than the warmest Decem bel' day for 1898. The coldest 
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day, the 31st, gave a m~an temperature of 1° below zero, while a December 
normal fol' the coldest day is 9 9° below zero. The movement of t,he wind 
was 3, 780 miles, or 660 miles below normal. The maJ~:imum was 23 miles an 
hour, occurl'ing on the 6Lh . The pre vailing direction was from the west. 
There were five days with storm , the total precipitation amount,ing to only 
.45 of an inch of wa ter. The total snowfall did not r e ach 2 inch es. 

Grand Meadow-F. L. WILLIA MS. The month was cold , culminating in 
a fall of 46° in sixtee n hours on the afte rnoon of the 29th; mercury rose 
1.15 inches in the same t!me. Good sleig hing most of the month. lholera 
still killing bogs in wme lonalities ; o ther stock doing well. 

Ovid- H. C. MILLER. At noon on the 2!lth the rmometer stood at 49°; 
the next morning, at 7 o'cloc k, it wa s zero. 

Villisca-C. K MATTESON. Total eclipse of moon on 26th; total from 
6:15 to 7 P. M. 

WEA'l'HEI:(. AT CLINTON, 1898. 

ANNUAL REVIEW BY DR. LUKE ROBER'fS. 

The yeal' 1898 was an off yeal', meteorologically as well as politl.cally. 
None of the conditions were normal, yet plentiful harvest s and general 
prosperity prevailed. Few alarmists Of any grade or colol' wel:'e to be seen 
or heal:'d. 

It is intel:'esting to note mariy of the meteorological pecullal'itles or the 
year. The number of storm days was 116, and, dul'ing th e last twenty years, 
was exceeded only in 1884, which ful'nished 125 stol'my da~· s. The number 
of cloudy days was 129 and the number of clear days 141. 'l.'b e former, 
dul'ing t be last 20 years, was exceeded only in 1884, by five daye, and the 
latter in 1897 by two days, in 1896 by one day, in 1895 by six days. 

The rainfall exceeded any fol:'mel' sear's precipitation during the last 
twenty years by 3.44 inches; exceeding normal by 11.35 inches. The fall of 
snow exceeded normal by 7.35 inches. 

The movement of the wlnd was lese than norm&l by 9,850 milee. 'l'he 
firat six months ful'nished an excees of precipitation. So, also, did October. 
From the fact that the last five pl:'evious years wel'e deficient in rainfall, the 
excess referred to proved a gl:'eat blessing to fal'ming interebts as well as 
replenishing springs and streams which bad for a long time been low. 

Notwithstanding June precipitation was greaL, the condition of the soil 
was excellent, and the outlook was promislcg for a. genel:'ous harvest. 

January and Febi:'UBI:'Y furnished about thh ty days of very good sleigh­
ing. On the 11th of Janual:'y the first thunder and lightning occurred, 
which, coming unannounced and terifi.c, frightened many people by being 
suddenly awakened from a sound sleep, and thinking the whole city was on 
fire from the intensity of light. 

Nearly every month furolsbed an electrical storm of more or less lnten· 
sity. Especially .severe a.od damaging was the one occurring on the 16th of 
August. · 

·A vel'y destl:'uctive tornado passed over the nol'thel'n portion of Ollnton 
county on the afternoon of May 18th, in which several lives were lo11t, and 
many thousands of dollars' worth of property destroyed. 
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Notwithst and ing the large per ce nt of cloudine5s, the t emperature and 
moisture com bi ned to bring growing crop3 to a normal condition by the 
last of May. Tbe drouth of July foll o wing t he excessive raiLs rend e red the 
quality ancl fl avor of fru i ts and vegetables inferior. 

The hay crop , however, was large, of good quality and saved in good 
condition. During J uly an d A ug us , farm e rs fel t some uo ea.~in ess as to the 
outcome of corn , muc h of it b e ir;g late pla.nt~d and bu t lt tt le of the land 
could be prop < r ly worked at a seasonable t ime on account of being too wet, 
so t hat tb e weeds g ot some a dvantage . 

And by the t ime the fi elds we r e in good condi t ioo for the cultivator 
much of the corn b ad got so large th a t the stalks we r e ea sil y broken by 
cultivating. B esides these reaEons the seeson was so far advan m d a s to 
leave a too short t ime for corn to mature before fros t might be expected. 
The season, howeve r , proved long e nough , a s the fi re t frost to in ju re vegeta­
tion ca me later than was (: Ve r· known, to the de li g ht or e verybod y . 

The fir st freez ing tempe rature occurre d oo the 12th o f Oc tober-an 
exce ptionally disag reeable month, with only four c lear days. T h e foliage 
remain ed gree n aod beautiful un til afte r the hea.vy enow and wind s torm of 
the 25 th, which made havoc among trees and shrubbe~ ry, breaking and 
split tiog large numbers . About a. week elapsed ere all the snow bad disap­
peared, and with iL the foliage. It was a sudden transformation of a bright 
summer Into a barren winter, although pastures and lawns remained green 
until November. 

Corn,· which had been badly bent in all directions by the heavy rains and 
winds previously, was rendered difficult to ha:rvest, but yet was in g_uod con­
dition for cribbing. 

The we ight of snow pressed it closer to the ground, and not only 
increased the difficulty of gathering, bu~ did much damage to the crop. 
However, the weather was favorable to the germination of wheat and rye, 
an increased acreage of which had been sown. 

The elevenLh moath was 1.5 degrees colder than a November n ormal­
there bnving been but two colder in two decade!!. DecembEr was cold, 
clear and almost atormlesa, which furnished the beat of conditions for the 
formation of Ice. The ice harvesters were pleased, and lost no time "in fill­
ing their immenee ice houses with a superior quality of ice, b esides doing a. 
large shipping ousiness. 

CONSPECTUS. 

Eight> st temperature, 99°, July 19th . 
Lowest temperature, 8° below zero, February 3d and December 31st. 
Extreme range of temperature, 35°. 
Mean daily temperature, 48.5°, or 1.5° above norma.!. 
Mean dally rBnge of temperature, 21°. 
Grea.1est mean monthly range of temperature, 27°, occurring in July. 
Least mean monthly range of temperature, 16.3°, occurring in October. 
Greatest daily range of temperature, 39°, occurring on the 3d day of 

June; maximum being 91°; minimum 52°. 
Least daily range of temperature, 3°, occurring oa the 21st of December. 
Warmes\ month, July, me~~on temperature, 71.8°, 
Coldest month, .December, mean temperature 21.1°. 
Warmest day, June 24th, mean temperature:, 84°. 
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Coldest day, February 2d , mean temperature, 2.5° below zero. 
Total numbe r of days with max imum t emperature, 90° or above, 2 ;. 6 in 

June, 14 in July, f) in August, 3 i n Sep~ember. 
Total n u mbe r of days with the max imum temperature at 3:.0 or 

below, 39 ; 8 in January, JO in February, 1 in March , 6 in Novembe r 14 in 
December. 

Total number or days with the min imum te mperature at or below ~11° , 
14 ; 30 in January, 25 in Ff bruary , 22 in 1arcb , 8 in April, in October, 
24 in November , 31 in Decembe r. 

Mea.n daily cloud iness , 4 per cent o: 1h e surface of the sk:v. 
Mo nth with t he g r eatest pe r cent of cloud iness, Oc tober , 67 per cen t . 
Month with t he leas t pe r cent of cloud iness , Jul y, 2-! p er cent. 
Tot al numbe r of clear days. 141. 
Tot al num ber o f clo udy days, 129 
Mon Lh with t he greatest numbe r of clear da.ys, July, 21. 
Month with th e least number or clear days, October, 4. 
Month wi th the gre a.tfs~ number of cloudy da ys, Octobe r , 19. 
Month with the least num ber of cloudy days, July, 3. 

PRECIPl'rATION. 

Total depth of snowfall, 54 ioches. 
Greatest fall of snow at any one storm, 13 ioches, F ebruary 20th . 
Total·precipita.tion rain (and snow melted), 46.48 inches. 
Greatest rainfall in 24 hours, 4.61 ioches, June 13th. August 16th fur-

nish• d next , 3.01 inches. 
Month with the greatest preci pitation, June, 8.02 inches. 
Month wlth the least precipitation, December, .42 inches. 

·Month with the greatest number of storm days, October, 15. 
Month with the least number of storm days, December, 5. 
Total number of storm days, 116. 

THE WIND 

Total movement or wind, 32,776 miles. 
Maximum veloc.lty per hour, 21 miles, occurring in October and 

November. 
Greatest monthly movement, 3,896 mlles, in February; lea3t monthly 

movement, 1,280 miles, occurriog in August. 
Prevalllng direction or the wind was from the observations taken at 7 

A. M, 2 P.M., and 9 P.M. , show the movement of the wind to have been 
from the north 87 times, from the northeast 131 times, from the east 98 
times, from tbe southeast 80 time•, from the south 172 times, from the 
southwest 155 times, from the wee~ 193 times, from the northwest lti9 times. 

Maximum velocity of the wind for January 28 miles an hour, tor Febru­
ary 21 miles, for March 23 miles, for Aprll 2<! mlles, for May 20 miles, for 
June 13 miles, for July 18 milee, for August 24 miles, for September 23 
miles, for October 27 miles, for November 27 mlles, for December 23 miles• 

SNOW AND FROST. 

The last spring snow fell on the 22d day of March. 
The first snow to cover the ground made its appearance on the 25th day 

of October. 
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Last frost i n spr ing severe enough to inj ure vegetation , April 21st. 
Last ligh t frost May 12th. 

F ir st hoar fro s t i n autumn, October 12th . 
Fir st k Uling frost in autumn, Octobe r 14th. 
Number of consecutive da:ys wi thout frost, 152. 
The temperature of the air was at f reezing point or below for the last 

t ime in the spring, on the 21st day of April. 
The fi rs t in autumn, October 14th. 
T he last day in the spring when the mean temperature was below 32o, 

April 5th. 
The firs t in autumn, October 2ath . 

E LECTRO METEORS. 

Number of auroras observed, I, March 15th . 
Number of days with thunder and lightning, 29; 1 in January, 6 in March 

1 in April, 2 in May, 7 in June, 4 i n July, 2 in August, 4 in September, 1i~ 
October, 1 in November. 

OPTICAL ME TEORS . 

Number of solar haloes observed, 6. 
Number of lunar h aloes observed, 15. 
Meteor, very fine, November 15th and April 20th. A fine rainbow on 

June 6th at 5:30 P. M. 

The following interesting facts are gleaned: 
The extreme range of the yearly mean temperature of the 20 years 

was 6°, the highest being 49.8° in 1894, and the least 43.8° in 1885. The 
normal yearly t emperature lor the 20 years is 47°. 

The total rainfall for the same time was 702.75 inches, or 58.56 feet, aver­
aging 35. 14 inches per year, or a. little over .09 of an inch per da.y. Total 
movement of wind during the last 7 years was 847,355 miles, a distance 
equal to 34 times the circumference of the earth. 

WE!\THER AT DES MOINES, 1898. 

COMPARISON WITH PRECEDING YEAR. 

The mean temperature in 1898 was 49.5°, which is .5° a.bove the normal 
of the station for twenty-one years, against 49.6° in 1897, when it was .6° 
above the normal. The highest temperature was 99°, on A ugust 30th, 
against 98° on September 1, 1897. The lowest t ~mperature was 10° below 
zero, on December illst, against 17° below zero on January 25, 1897. The 
mean relative humidity was 72 per cent, against 69 per cent during the 
preceding year. 

The total precipitation in inches during 1898 was 28.33, which is 4.20 
hiches below the normal of the station for twenty-one years. The greatest 
precipitation in any twenty-four houra was 2.19 inches, against 2.95 inches 
in 1897. The total depth of snowfall was 37 inches, against 49 inches in 
1897. 

I" 

IOWA WEATHER AN D CROP SERV ICE. 41 

The percentage of s unshine was 60, against 59 in 1 97 . The average 
hourly wind velocity w&a 7.6 miles pe r hour, against 8. L of 1 97. The pre­
vailing wi nd d irection. in 1893 was north , and of the preceding year south­
west. The highest velocity wa.s 40 miles an hour from t he west, a gainst 50 
miles an hour from the northwest in L897. There were 1 2 clear days, 95 
partly cloudy and 88 cloudy days during the year, against 183 clear days, 
2 partly cloudy and 100 cloudy days in I 97 . 

There were 38 days OJ which thunder was heard, a gainst 42 i n 1897. 
There were no auroras during the year, against 1 in 1897 . 

ERRATA FOP TEIE I 97 ANNUAL. 

INOHlllS. 

Denison annual precipitation should be . _____ · --··- -- · --- .. . ··--- ____ 25.50 
Hampton precipitation for April should be ------ -- -----------·---- - - 4.96 
Hampton annual precipitation should be ___ ____ ____ _____ .. __________ __ 27.40 
Centerville precipitation for August should b~ - . ___ . ____ ___ __ ____ . _ _ _ I . 62 
Larrabee annual precipitation should be _______ __ ____ -------- -- -- - - - 27 .38 
Ma.q uoketa annual precipitation should be_ . _____ ___ _ . __ . ___ _ .... . ___ 20.81 
Mt. Ayr annual precipitation should be . _____ ____ ·----- ---------- -- · 32.68 
Mt. Ay r precipitation for November should be · - - · __ __ ·----- - - -- -· .92 
Rockwell Clty precipitation for December should be .. .. __ .. _ _ _ __ _ __ _ 2 20 
Sac City annual precipitat ion should be ____ __ ____ - - --- .. - --- -- -- .. -· 22.67 
Spirit Lake precipitation for November should b 1 _ .. ____ .. ____ _ . _ _ _ _ _ .20 
Spirit Lake annual precipitation should be ____ __ ___ _ .. __ __ ·- -- ---- -- 20.39 
Toledo annual precipitation should be ·-- ----·--------- - --------- .. -- 22.02 
Toledo precipitation for June should be---------- - · __ ·----- --- ------ 3.11 
Wilton Junction precipitation for February should b e .. _____ . ___ .___ 1.45 
Wil ton Junction annual precipitation should be . __ __ __ __ .. -- ---- ·--· 30.78 
Winte rset precipi tation for March should be------ -- ---- ·- -- ----- .. -- 1.89 
Winterset annual precipitation should be .. ____ · - -- - -- -- · - - - .. -- ---- 36.16 

IOWA.'S SOIL PRODUC TS . 

GENERA L REVIEW OF THE CROP SEASON, 1898. 

The winter months were warmer than us'.!.al , with generally H~r.h't pre­
-eipita. t io ., , and the advent of spring was relatively early. Mar-ch was warm 
a nd favorable for early farm operations, except i n the southeastern counties 
where the soil was s •turated by exces~i ve rains. More than the us ual 
amount of spring g rain Wd.S sown in March, and there wa.~ a marked increase 
In the acreage of spring wheat compared with recent years. 

April was nearly norma.l in all wea.ther conditions, and generally favor­
.able for preparation of soil and seeding. The bulk of small grain was sown 
before the middle of the mon~h, except ln the extreme north and in some of 
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the southeastern counties wh e re work was retarded by excessive m oisture. 
The fi rst half of May was cooler than usual, retarding the germ.ination. 

o[ seed and t he growth of corn ; but the last half was sufficiently wa.rm to 
bring the tempe rature of the month up to normal. The spring months 
were especially favorable for the growth of grass and small grain. The 
pastu res afforded ample feed for s tock, and the m eadows gave p romise of a 
large crop of hay. On the first or June, wheat, rye, oats and barley b td 
made ph e no menal advancement, and the chie f drawbilck was the danger of 
injury r esul ting- from an excessive g rowth of straw. The bulk of the corn 
area was planted between the lOth and 2-1th of May, and the soil was in 
excellent tilth. Th e seed was unusually sound, and the germination was 
a lmost perfe -:t, resulting l n. an exceptionally good stand. And oa the Jst 
of June the condition of corn was above the average for that date in recent 
yeara. 

June was warmer than usual, with excessive moisture In a large part of 
1 he state , and all the conditions were favorable for a rank growth of vegeta­
tion, especially of th~ gr11sses, cereals and weed i . In portions of the southern 
district~, and notably the southeast e rn counties, the heavy rains cam ed 
considerable damage and greatly retarded field work. At the close of the 
month, however, the weather conditions were about ~ormal , and corn was 
rated above the ave rage, with Email grain crops exceptionally good and 
promising. 

With conside rable variability in the daily tempe ratures, the average 
for July was about normal. The month was generally dry, though . scat­
tered locallti es received excessive amounts of rainfall. Drouthy conditions 
prevalled g~nerally from the 3d to the 27th, mitigated in a few sections by 
showers the 6ch and 19Lh. For a period of about twenty-four days the 
large r part of the s tate received very little moisture, and the greater por­
tion of the precipitation of the month fell in the last four days. And the 
drouth was intensified by some hig-h temper at ur~ s, ranging from 90° to 100°, 
with brisk to high winc'ls during a p~~rt of the dry period. 

Though the dry weather was somewhat unfavorable for corn, late pota­
toes KDCI pastures, yet there were compensating advantages resulting from 
the almost ideal cond itions for maturing and harvesting the unusually large 
crops of bay, wheat, oats, rye, and barley. In the larger pat"t of toe state 
the bulk of the hay was secured in perfect condition; and, for the most 
part, the weather was all that could be d esired 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, givi.ng 
promise of more than an avera5e yield. The dry weathel' and occasional 
periods o[ high temperature that prevailed from the 8th to the 27th, dur­
ing the critical stage in the development of the cora plant, unquestionably 
caused. material injury in ~elds 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 uneeasonably 
warm. The rainfall was very uneq_ually distributed, ranging from less than 
an inch to more than ten 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 
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brought some m ea ure of r elief from the drouthy conditions that prevailed 
through the larger part of July. Though the nights were too cool for the 
rapid development of corn, yet the r e ports showed fairly good prog r ess of 
that crop, and at the m idd le of the month the o-ene ral condItions g"ave 
promise that it would reach matur ity in advance of the usual period of kill­
ing frosts Durin j! the last h alf of the moo th the prevalent hIgh tern pe t·a­
tu t es and dry weath e r h astened the rlpPning procE' s of the bela.t d pot·t iou 
of the corn crop and brought the large1· part to a s ufficien t deg r ee of 
maturit y to be cut and shock t:) d. In some section the extrl'me heat caused 
some damage to late corn, but generally tbe crop was benefited by the 1 on­
ditions wh ich carried o much of it beyond the danger line. The potato 
crop su ffered some damage by t he dry a.nd hot wea her in the ls.t e r pa rt or 
Aug ust. 

In considerable portions of the state there W d S sufficient moisture i n the 
soil to Jacilitate plowing, and more than tbe usual area had been plowrd at 
the close of the mouth, and a good beginning bud been made in ·o1vlng 
winter wheat and ry e . On the whole, August was 11o favorable month for 
farm operations and for the ripening of crJ ps. 

September brought almost ideal weathe r for ripening the late· growing 
crops , for thresh ing and garnering the small grains, and for tall plowing 
and sowing fall wheat and ry e . The mean t emperature was slightly above 
the normal for the month, and there was abund~~ont sunshine to afford nor­
mal ripening conditions. The rainfall was ge ne rally ample for current 
needs to facil i tate plowing and to mainta in growth in the pastures, thoug h 
in a portion of the state the supply of moisture was somewhat deficient. The 
larger part of the rainfall came during the fir3t half of the month, and 
at the time when it was most needed; and the bright, clear weather of th e 
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 amount of fall plowing and seeding had been accomplished. 

The first half of October was favorable for outs tanding crops. and corn 
was fully ripened and nearly dry enough to crib befot"e killing frost. But 
the last half of the month was cold and wet, witll severe storms of rain,, 
wind and snow flurries, 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 fail wheat and rye, which have made a 
good stand, with an i ncreased acreage. On the whole the crop season of 
1898 has been propitious, and this state has seldo.m harvested more abun-· 
dant yields of the staple products of the soil. 

JUNE CROP REPORT. 

ACREAGE AND CONDITION OF CROPS JUNE 1, 1898. 

From reports of correspondents of this service, June l, 1898, the follow­
ing summary is made, relative to the acreage and condition of the 11taple 
crops for the current sea~:on. Tile acreage Is obtained from careful esti­
mates of increase or decrease, compared with the number of acres harvested 
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in 1897. The cond ition is estimated in form of per centage, compared with 
the ave rage or normal of the several crops. 

W beat.-Of winte r wheat th e number of acres planted last fall and not 
abandoned appears to be 191,451, a decreas e of 3,015 acres compared with 
last year. 

Of fpring wheat the acrea2e is 1,293,231, an i ncr e ase of 216,394 acres 
compar~:d w:i t h 1897 . The tota.l acreage of win t e r and s pring wheat for 
this harve3t is 1,48! ,682 a cr es, a s agains t 1,271,303 H.Cres lasu year. The 
condi tion, June 1st, of winter whe at was fu lly 101 p er cent, and of spring 
w heat 1.04 per cent. Last year on the corresponding date winter wheat 
was 67 per cent and sprin g w heat was rated 91 per cent. 

Corn. - The acreal? e of co rn planted this ~ear is reported to be 8.396 286 
a cr es- a dec rea.se of 21::1,859 acres compared with 1897, or an average 
decrease of a. little less tha.n 2t pe r cent. The condition o f th e crop .rune 
1s t was rated at 101 per cent; last year at the corresponding date it was 79 
per cent 

Oats.-the total acreage of oats for th e state is 4,299,243 acres, and 1 he 
condition June 1s t was 105 pe r cent. Last.year the a r e a. sown was 4,405,782 
acres, and the cond iLion June 1st, 8'l pe r cent. This shows a. net decrease 
of 106,539 acres. 

Ryc.-Tot al area sown, 210,309 acres; condition June 1st, 100 per cent. 
Last year the a creage was 226,198, and t tJe condition was 90 per cent. 

Bsrlcy.-Area seed ed , 509,589; condition June 1s t, 102 per cent. Last 
year the area was 551,867 acres; condition 86 p er cent. 

F/sx.-Area. se Eded, 22i,OH acres ; c ondition, 100 per cent; area in 18\:17, 
249,882 acres; cond lt ion. 89 per cent. 

Cultivated Hny.-1 ota\ number of acres, 2,280,455. Last year the area 
was 2,159,334 acres; an increase for this Eea;on of 71,121 acres. Tbe condi­
t ion of new seedin g of timothy is 105 per cent, and of clover, 107; millet is 
rated at 98 per cent. This has been a very favorabl e season for the grasses. 

Potatocs .-The condition of common potatoes 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. 

Conditilln of other crops are as follows: Broom corn, 91; sweet potatoes, 
·98; sorl!'hurn, f6; apples , 98; pears, 91; plums, 80; peaches, 96; g rapes, 99; 
blackberries, 95; ras pberries, 94; strawberries, 100; currants, 97; che rries, 97 
per cent. 

Live Stock.-Coadltion, cattle, lOt ; sheep, 101; hogs, 98; spring pig crop, 
76; horses, 99; foals, 91. per cen~. 

Meadows a.re rated 105, and pastures 106 per cent. 
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JliLY CROP REPORf. 

The reports of count; and .towns.hip corl'espondents of the Iowa Weather 
and Orop Service made a. fl~~ottering showing of tbe condiLion of tbe crops 
on July 1, i898, as will be seen by the following summary of avera.!les for 
the 11ta.te: Winter wheat, 97 pe r cent; spring wbea.t, 99; cora, 102; oats, 08; 
rye , Q7; ba.rley, 100; millet, 98; flax, 98,j broom corn, 9;:~; p Dtatoes , 102; swFet 
pota.t.oed, 97; sorgbum, 99; melldowa, 10~; pastures, 105; ap ples, 79; peare, 71; 
plums, 70; p .. aches, 88; 11rapeP, 99. 

On the let of July, 1897, the eame correE-pondents reported the average 
condition of the staple crops at much lower ligures, ss follows: Winter 
wheat, 61 per cent; 11priog wbeat, 88; corn, 76; nats, 83; barley, 93; rye, 87; 
fl~~ox, S8; millet, 100; broom corn, 82; potatoeF, 92; sweet potatoes, 92; sor­
gt:~um, 85; .. ppies, 81; plums, 72; grapes, 80; timotlly and clover, 89. 
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A COMPARATIVE EX EllBlT. 

A VERAGE CONDITION OF IOWA CROPS O N J U LY 1ST F OR FOUR St.: ASONS . 

CROPS . 189 . 1897. 1896. 1805. 

-- -- --
97 61 91 83 
1!9 88 87 9d 

102 76 92 101 
0~ 83 91 102 
97 7 PR 1\:l 

100 93 97 96 
ll8 100 9~ 93 
g, ~ 0{ 96 
93 82 91 96 
10~ ll2 100 103 
97 92 9., 9:1 
00 s.~ 92 06 79 ~ 83 62 
00 92 42 

Winter wheat .. .. .. ........ ..... . ..... . .... .. .. .. ......... .. .... .. 
Spring wheat . . . ....... . .. . . . . ..... ·- .. .... .. . .. .. .......... . 
Oorn.. .... .... .. . .... .. .. . . .. . .... .. .. .. ...... .... .. ........ .. . 
Oa ts . ............ ........ .. ...... .. . . ... ..... ..... .... . .. . .. .. .. . 
Rye.. ............ .. .... .. .. . .... .. .. .... .. .. .... ... . .. · · ..... .. 
B arley .. . . . ....... . ...... .. .. ..... . .. . . ..... .. .. .. . , ...... ..... .. .. .. . 
Mill et .. ... .... . ... . .. ... . . .... ............... . ... .. . . . . . .. . ........ . . . 
Flux .. .... .... .. ...... .............. .. ....... .. ... .. . .. ..... .. . 
Bro om corn .. .... ... . .. ...................... . ...... . .. .. .. .... .. .. 
Pot!Lto•s . . ... . ..... .. . . . ... .. . .... ... .. .... . . ....... ... ....... . 
Sweflt potatoes . .. . ....... . . .. . .. . .. .. . ... . .. .... . . ........ . . ... .. . .. . 
Sor,11bu m ........ ......... .. ...... ...... .. .. .. ........ ... ..... .. . 
Apples.. ............ ...... .. ... ..... .. . ..... .... .. .. .. ... . 
Grapes . 

AUGUdT 1ST CROP REPORT. 

Reports received from the county and township correspondents of the 
Iowa Wea.ther and Crop Service, on or before August 1st, ha.ve been tabu­
lated, and the estimates as to the condition of the unharvested crops show 
the following averages : 

Corn , 9t 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 or these 
reports were written the copious rains have broken the drouth and gr oo- atly 
improved the condition of the crops that were most injuriously afl'ected by 
heat and aridity. It remains to be seen whether or not the corn crop has 
been so materially injured as to reduce the final output below • he average. 

CROP REPORT SEPrEMBER 1sT. 

The regular crop report, S eptember 1st, made by the county and town­
ship correspondents of tbe Iowa Weather and Crop Service, bas been tabu­
lated and the results are given helow. The repol't glvoa e t. t lmates of tbe 
condition of the unharvested crops, and tbe yield per acre of the c~real 
crops so far as may be ascertained from threshers' returns and other 
sources of information. 

Cora.-The condition of this important crop is shown to be unusually 
va.riable, or " spotted," as some reporters describe it, as a. natural result of 
the unequal distribution of rainfall in the critical stage of Its growth. 'J'he 
estimates or condition show a very wiae range in different countiE's 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 a.t large. Tbia is a. 
reduction of 8 per cent as compared with the August report. 

Tne crop reporters were ask ed to m1.ke a careful estima.te of the proba­
ble yield of corn in their respeccive localities, and the result accords with 
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their estimate of cond ition. The average of the estimates by counties indi­
cates an a verage yield of 34 bushels per acre for the ata.te a t large, or 5 
bush els per acre above the average outpu t in 1897. If the ir estimates are 
sustained by the final r eturns of the harvest, t he corn crop of Iowa for 189 
wil l be sligh t ly above the average of the past 15 years, which is about 33 
bushels per acre. This r e port, however, is only a. preliminary estimate by 
t he crop reportere, re a.rly all of whom are practical farmers, and it may b e 
materially reduced by husking returns . 

It is int e resting, however, as showing that the standard of estimate is 
hi gh; and t he average crop r eporte r under stands 100 p e r 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 countie3 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 
or 40 to 45 bushels per acre. 

If the estimates of our reporte rs are sustained by t he husking returns, 
the corn crop of 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 winte r wheat 
show an average yleld of 18 bushels per acre; and th e reports indicate a n 
ave rag e of 16 buahels per acre of spring wheat. Th ese figures, if borne out 
by the later returns, will give 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 . 

Oats.-The yield of oats appears to be 33 bushels per acre, as the state 
average. This indicates a total yield of 141,875,000 bush els, or 9,304,000 
bushels more than In 1897. 

Barley.-Average yield per acre, 28 bushe ls; total yield, 14,268,492 
bushels 

Rye.- Average yield per acre, 17 bushels ; 1otal yield, 3,575,253 bushels. 
Timothy seed averages 4.2 bushels per acre. Tame bay yields 1.8 t ons 

per acre , which will g ive a total of 4,014,819 tons, which amount is 652,532 
tons in excess of the output last year. 

Wild bay will average 1.4 tons per acre, making a total of over 2,000,000 
tons. 

The condition of the minor crops is rated as follows : Millet, 91 per cent; 
buckwheat, 86; potatoes, 75; apples, 58; past "res, 84. 

FINAL CROP REPORT, 1898. 

AVERAGE YIELD PER ACRE, TOTALS FOR THE STATE, AND FARM PRICES 
DECEMBER ) ST. 

Final reports for the season have been received from the county and 
townsh1p correspondents of the Iowa Weather and Crop Service, giving the 
average yield of the staple soil productP, and the average home prices 
obtainable therefor on or about December 1st. The reports have been tab­
ulated by counties, and the following summary is made for the state. 
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Wheat -Winter wheat made a large yield consider ing the reported con · 
dition of the crop at the close of winter. The ave rage yield as re ported is 
16.5 bush els per acre, and the total outpu ~ for the state is 3,16 ,916 bushels. 
The a verage home price is 55 cents pe :- bushel. Spring wh eat bt·ougbt a 

· t ')tal product of 19,152,352 bushels, an average of 14. bu hels pe r acre. 
The home price is 52 cents per bush el. The aggrega te amoun t of both 
winter and spring wheat is 22,32 1,268 bushels, valued at 111 , ~02, 1 26. 

Corn.-There bas been an unusually va riable output of this g reat staple , 
the county averages as reported ranging from 25 to 42 bushels pet• a cre. 
The stand was perfect everywhere, and i n many counties the yield was far 
above all previous estimates. Fifteen counties r eport 25 to 30 bushe ls, four­
teen counties 40 t o 42, and seventy counties range from 31 to 39 bushels per 
a.c1·e. The aggregate for the st!l.te, figured from the several county totBls, 
is shown to b e 289,2t4,850 bushels, produced from an area. of ,396,2 6 acres. 
The average for the state is, therefore, 34.5 busbols per acre. The average 
h ome price on December 1st, was 23 cents per bushel , and the present value 
of the crop is, therefore, $66,519,405. The greater part of the c rop, how­
e ver, is not sold on the market, but is used as raw material in the manu­
facture of anl mal and dairy products, at ~n average increment of 40 to 50 
p er cent above the current prices paid for corn. 

It should be stated in this connection that a considerable percentag e of 
t he corn crop in this state, probably 20 per cent, was ttlll unharvested on 
December 1s.t, the work having been seriously retarded by the early advent 
of winter. A portion of the unharvested corn wlll 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. 

Oats.-The total yield of oats is 139,915,346 bushels; an average of 32.5 
bushels pe r acre; the average home price is 2 ~ cents per bushel, making 
the present market value of the crop $29,383,222. 

Rye.-Totai product, 3,370,550 bushels; averag e per acre, 16 bushels; 
home price, 3~ cents per bushel; present value, $1,280,809. 

Barley.-Total product, 1-i, 138,01 L bushels; on an acreage of 509,589 acree; 
average yield, 27.5 bushels per acre; home value, average 30 cents per 
bushel; value of crop, $4,209,741. 

Fl.ax .-Total product, 2,376,604 bushels; average per acre , 10.5 bushels; 
average home price 80 cents per bushel; total home value, $1,901,283. 

Potatoes.-Total bushels barveatAd, 12,538,411; ave rage per acre, 76 
bu shels; home value, 31 cents per bushel; value of crop, 83,886,907. 

Cultivated Hay.-Total number of tons harvested, 3,~52,561; average per 
acre, ·1. 7 tons; value, $t30 per ton; total :value, $16,566,012. 

Prairie Hay.-Product, 1,645,419 tons; value, $5,758,966. 
Buckwbeat.-The average yield is 13.8 bushels per acre; total product, 

169, 740 bushels, worth 184,870. 
Timothy Seed- :\.verage yield, 3.9 bushels per acre; yield (estimated), 

725,000 bushels; valued at 1768,500. 
Clover Seed. - Yield per acre, 1.7 bushels; total product (estimated), 

87,550 bushels; value, $288,915. 
Millet Seed.-Product, 19 bushels per acre; tot~~ol yield, 161,500 bushels; 

worth $61,370. 

4 
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Sw~~t Potato~s.-Product (estimated), 245,000 bushels ; value at home, 
1218,250. 

Sorghum.- Yield per acre, 94 gallons; e stimated value, 1350,000. 
Broom Coro. - E atlmated value, 125,000. 
Corn Fodd~r.-In shook aod fi eld, worth 18,250,000 
Pastursg~.-Eatlmated worth , 130,000,000. 
Fruits aod Vegetab/~s.-Estlmated value, $6,200,000. 
The reports show the average farm price of horses to be 1150 per head; 

mUch cows, 1135; a verage price of wool, 16 oents per pound. Amount of 
fall plowing is eetimated at 88 per cent. 

The reporters were a sked to estimate the percentage of loss of hogs, by 
cholera or other diseast', for the year ending December 1st. The r e ports 
show an average lo3s of 17 per cent for the state at large. The county 
estimates Indicate a wide range in t he ravages of the disease, from 1 per 
cent in several countleJ to 72 per cent In the county reportl.ng the greatest 
lo3S. 

GENER~L OROP ST ATEMENT , 1898. 

onoPS. 
Yfli:LD 

PJ:R 
AORB. 

Winter wbea.t .. . . .. .. . · ' · .. . . . . . . .. .. . .. . .. . . .. . . . . .. .. 10 t5 

~~~0~- ~?.~~~~ : ~: .: :::::: :: :: ::: :::::. :: :.:::::::::: :::: M.g 
O • tM .... .. ... .... .. .. .. ... . .. .. .. .• .... .. .. .. .. .. .. . . . .. . 82. 5 

~i£:~~: :: ::::::::::::::: :::::::: :::::::::::: :::~ :: :::: ~g:g 
i~~tJ~:\~{~~~: : ~ :: : :: ~ ::: : : : ::~ ::: ::: :::::::::::::::: li:i 
F lu. .. .... ... .. .. .... ..... ...... .... .. ....... ..... 10.5 

a}glv~;h~e:~e-~: ~ :: : :::::: :: ::::: ::: ::: :::::: :::::::: :: :: f·~ 
Millet • • ed .. .. .. ...... .... . .. ... .. .. .......... •• • • .. . .. 19.0 

l~i~~p~t:o~~:::::: :::: ::: : : :: :: :::::: : :: : : : ::::: : :: :: o4·gais:· 
Oor·n fodder... . .. . .. . . . .. .. . . . . . . . . . . • . . . . . . . . . . . .. . . . . . ... . . . . 

~::I~':..t~· ·vegetabte&: : :::.:::::::::::: :··.·.:: :: :: :·. :: ::: :::: ::: 

AGG REGATE 
Yl&"L O. 

il.l68.916 bus . 
19,162,862 bus . 

289,2",8Ml bus. 
100 915.iK6 bus. 
U.,lSS.Oll bus . 

3.a70,MO bus. 
12,538,411 bus. 
3,852,t 61 tons . 
1,645.ug r.ons . 

169,740 bus . 
2,376.804 bus. 

725,000 bus. 
87,560 bus. 

l6t,MO bua. 
245,000 bus. 
Esti mated. 
F.stlmat.ed. 
Estimated. 
Estimated . 
Estimated. 

HOMl'l 
VA.LUK 

DEO. lST. 

• 1,742.903 
0,1159 223 

66,519,406 
21J,B83.222 
4,209,7U 
1,280,i!OU 
3.886,007 

16.566,01~ 

5,7~·:: 
1, 

6, iO 
218.250 
85(1,000 
26,000 

8.2SO.OOO ao,ooo.ooo 
6,200,000 

Tot a l. . .. ......... .. ... .... .. ...... .. .. . ................ . .................... 1187.4511.876 

To the above ligures ehould be added the increment in value gai.Ded by 
consumption of crops in the production of beef, pork, mutton, wool, dairy 
prod11cts, poultry and eggs, horses, etc. The aggregate value of the soil 
products or Iowa lor the year 1898 is not less than 1225,000,000. 
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CLIMATE AND CROP BULLETINS. 

SUMMARIES OF WEEKLY BULLETINS ISSUED DURING THE CROP SEASON, 

1898 . 

BULLETIN NO. 1, APRIL 12TH. 

The season opened early, and has been unusually favorable for farming 
operations and seeding; but cool , dry winds, with freezing weather at night, 
have retarded the germination of seed and the growth of vegetation . 

A much larger area than usual has been planted in spring wheat in the 
northern and central districts, with the soil in fine condition, and it appears 
to be uninjured by the low temperature. 

The seeding of oats and barley is nearly completed, except in the 
extreme north and in the eastern counties, where work has been delayed 
by excessive moisture. Reports from numerous localities indicate that 
some fields of early sown oats have suffered damage by freezing, and re-seed­
ing has been necessary. The extent of damage, however, is not large. 

More than the usual amBunt of grass seed,ing is being done, especially in 
the central and northern districts. 

More than usual progress :for the time of the year has been made in 
plowing and fitting the ground for planting corn. 

Warmer weather and rains are now needed to push the germination of 
seed and start the grass. On the whole the season is much more early and 
promising than last year at the oorrespond.ing date. 

Fruit is generally uninjured. The condition of farm stock Is good. 

BULLETIN NO. 2, APRIL 19TH. 

The pa.st week was generally favorable for progress in farm work, and 
for growth of crops. The first half was cool, but the excess of temperature 
of the last half brought the average above normal. Showers on the 12th 
and 13th were quite well distributed, the larger measurements being 
reported in the eastern districts. The high temperature the latter part of 
the week developed fine showera on the 16th and 17th, giving the central 
and western districts a. considerable amount of moisture. 

Seeding ls completed, except in localities where the work was retarded 
by heavy rains. In the larger part of the state spring wheat, oats and 
barley are coming up in fine condition, and the work of preparing the 
ground for planting corn is well advanced. With warm weather planting 
will be commenced before the close of April. 

Grass is making a fine start, and reports indicate that pastures will 
afford support for stock earlier than usua.l. The general outlook for winter 
wheat Is much better than early reports indicated. The season is early 
and prospects are flattering. 
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BULLETL"l' NO. 3, APRIL 26TH. 

The past week has been cool, with general deficl.ency of sunshine; but 
no dan:age resulted from the frost or low temperature. The rainfall was 
well distributed, and sufficient for the present needs of all crops. In por­
~ions of the southeast d istrict farm work has been seriously retarded by 
excessive moisture. In the larger part of the state the rainfall was much 
needed, and it came i n a. form to afford the largest measure of benefit to 
grass and g ra.i.n crops. The soil Is generally in the best possible condition 
for the gel"minatlon of seed and for planting. 

Good progress has been made in plowing, and with the early advent or 
warm weather corn planters will begin operations. On the whole the agri­
cultural outlook was never better in Iowa in the closin&' week of April. 

BULLETIN NO. 4, MAY 3D. 

The average temperature of the past week was slightly below the normal. 
Light frosts were noted in many localities, but no damage has been 

reported. The amount of sunshine was somewhat less than normal. 
The rainfall came in the form of light showers, quite well distributed, 

and generally ample for the present needs of crops. In the southeast dis­
trict where the soil has been too wet in the early spring, the conditions 
are s

1

omewbat improv ed, and plowl.ng for corn is in progre£s. In more than 
four-fifths of the state there has been no exces3 of moisture, and the soil is 
in excellent condition for farming operations. Reports Indicate that a large 
area. is now in readiness for planting . corn, and farmers are only awaitlng 
warmer weather to start their planters. In numerous localities in the 
southern and central districts planting has been commenced, and even in 
the northern districts a few have ventured to begin that work. 

Grass and grain crops are generally reported in good condition, showing 
an excellent stand. Pasturage is coming on finely, and in many sections it 
is ample to support stock. Fruit blossoms are somewhat belated by cool 
weather, but the prospects are flattering. 

The storm on Saturday evening developed severe local squaUe, with hail 
and some indications of tornadoes in the northwestern section of the state, 
resulting in considerable namage to building!.', and possibly some injury to 

persons. 
BULLETIN NO. 5, MAy lOTH. 

The week has b3en unseasonably cool, with a large excess of cloudiness. 
Numerous light showers with cold winds checked growth of vegetation and 
retarded field work during the larger part of the week. Conditions were 
generally more favorable on Friday and Saturday, and some progress was 
made In farming operations. 

All reports indicate that wheat, oats, barley and rye are in fairly good 
condition, giving promise of average yields. Grass Is generally doing well, 
though not making rapid growth . The season has been quite favorable for 
germination of clover, timothy and blue grass seed. 

A good beginning has been made in planting corn in all districts, and 
with favorable weather that work will be pushed rapidly during the coming 
week. It is probable that some replanting will be necessary in fields that 

were planted before May lat. 
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Fruit trees are rapidly comi.ng into full bloom in the northern districts, 
and there are no reports of damage from the effects of light frosts on the 
mornings of the 6th and 7th. 

The season of germination and blooming is later than the average but 
farm work is well advanced except in the southeast district. ' 

BULLETIN N O. 6, MAY 17TH. 

Unseasonably cool weather prevailed during the past week in the larger 
part of the state, with considerable cloudir:ess. Light frosts are reported 
but no da~uge reeulted to vegetation, except checking its growth. ' 

The rainfall was ample in all parts of the state, with e.ome excefs in the 
southeast district, where dry weather is greatly needed. 

In the larger part of the state, however, the weather conditions were 
favorable for field work, and fol" the gl"Owth of wheat, oats, barley and 
grass .. Except in the extreme southeastern counties corn planting has 
been v1gol"ously pushed, and in portions of the central and northern dis­
tricts it is nearing completion. The soil is generally in first class condition 
for reception of the seed, arcd the well-distributed rainfall of the 14th was 
timely and beneficial. The coming week will probably bring this work to 
a practical comple tion. 

BULLETIN NO. 7, MAY 24TH. 

The past week was warmer than usual, with a large excess of rainfall 
and general deficiency of sunshine. 

All sections were abundantly watel"ed, while in portions of the southern 
southeastern and eastern districts the amount of rainfall was very heav; 
and detrimental to farming interEste. 'l;'he southeast district appears to 
have suffered mo~t in this respect, the soil being saturated thl"oughout the 
sea.son .. The statiOn at Keokuk reports an excess of nine inches of precipi­
tation smce January let. Under such conditions field work has been greatly 
retarded in that section. 

But probably three-fourths of the state has not as yet received an exce6s 
of moisture. In many localities some detriment resulted from heavy show­
era, which washed the soil considerably in fields recently planted. 

In all sections corn planting was somewhat retarded by the frequent 
showers, but in the northern and central districts the work is nearly com­
pleted. Reports indicate that the seed ls ~rood and germination is quite 
satisfactory. In early planted fields the stand is promising, and cultivation 
is iu progress . 

The wet weather has been generally favorable for grass, wheat, oats, 
rye and barley. 

BULLETIN NO. 8, MAY 31ST. 

This has been a fine growing week-tbe best of the season-with almost 
ideal weather conditions in the larger part of the state. The average tem­
perature was above normal, with abundant sunshine and ample rainfall in 
all districts. The showers were generally light, and in four-fifths of the 
state there is no complaint of excessive moisture. 

Corn planting is practically completed, except in the iouthern and 
southeastern counties, wherein work was retarded by heavy rainfall. In 
those counties the soil conditions are much improved and farm work is 
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being pushed a s rapidly as pos ible. In more than three-fourths of the 
state the condition of the corn crop is fairly good and much more promising 
than &t th e corresponding date in 1 97. Generally a good stand has been 
secured, and less than the usual amount of r eplanting has been found neces­
sary. The work of cultivation is in progress in all d istricts . 

Grass is unusually heavy in meadows and pastures. Spring wheat is doing 
notably well. Oats and barley are making heavy growth, and the ohief 
drawback is liability to damage by excessive growth. 

An abundant hay crop is practically assured. 

BULLETIN NO. 9 1 JUNE 7TH. 

The daily mean temperature of the past week was from 3° to 5° above 
the normal in all districts. The heavies t rainfall of the week came on 
Sa. ~urday and Sunday, the 4th and 5th, and there were from foul" to five 
fair da:y s for field work. 

The conditions were favorable for the rap id growth of vegetation, and 
the weeds as well as cror:s responded to the quicke ning impulse. Fair 
progress bas been made in the cultivation of corn, and in some favored 
localities the second plowing is in progress. Where the rainfall has been 
excessive, and in undrained fields, the crop is weedy. But In the larger 
part of the state corn has made a good stand, and its condition is 
fairly ~atisractory. In the southeastern counties, where planting had 
been retarded by continued saturation of the soli, the work of planting was 
pushed vigorously during the week ; but the acreage of corn will be 
m!l.terlally decl"eased in that section. 

Reports from all districts indicate that on rich lands oats may suffer 
material damage from ex cessive growth. In many localities the crop is 
already badly flattened. Wheat and barley are liable to suffer consider­
able injury from the same cause. Drier weather Is needed for the normal 
development of all grain crops. 

Conditions have been unumally favorable for pastures, meadows, new 
seeding of timothy and clover, flax, the potato crop, and sma.ll fruits. On 
the whole the crop situation is quite promising. 

BULLETIN NO. 10, JUNE 14TH. 

The past week was warm and excessively wet, with a. very small per­

<Jentage of sunshine. 
All sections report copious showera, and in numerous localities there 

were phenomenal downpours that caused considerable damage by washing 
the elopes and flooding the bottoms. The heaviest amountd reported fell 
in Adair county, 8.58 Inches in Fontanelle, and 10.57 in Greenfield from the 
·4th to lOth inclusive. Following are some heavy measurements reported 
at other localities: Clinton, 6.56 (for week ending Sunday); Marshalltown, 
.3.99; Parkersburg, 5. 50; Fairfield, 3.39; Albia, 4.26; Des Moines, 3.46; 
Newton, 3.36; Waverly, 5 .52; Toledo, 3.16; Boone, 3.10; Ames, 2.91: Maple- , 
ton, 3. 75; Sloux City, 3.05; Thurman, 5.50; Lamoni, 3.58; Mt. Ayr, 3.09; Ft. 
Dodge, 3.33; Grundy Center, 4.17; Humboldt, 3.85; Allerton, 3.161nches. 

The effects on crops have been more or less damaging in all districts. 
In the larger pa.rt of the state the soil hall been too wet for field work, and 
where the cultivation of the corn crop has been suspended, weeds and grass 
have made rapid advancement. :robably the acreage of this crop has 
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been slightly reduced by washing out and flooding. But with dry weather 
and normal conditions in the future, corn will make a rapid recovery and 
produce a good yield. 
. Spring wheat, oats and barley are very rank , and these crops are in 
1mml~ent dang~r of heavy damage by lodging and rust. They are going 
down In all eect10ns, and nothing but a radical change in weathe r conditions 
can save them from almost total failure. 

Grass a nd p otatoes are doing well. The wet weather has caused some 
timothy and clover to lodge; but the hay crop will be very heavy. 

The burden of veg e tation of all kinds is probably the heaviest that was 
ever seen in Iowa In the m iddle of June. The output of vegetable life, In 
all its varied forms, has certainly never been exceeded In this state, so early 
In the season, and in this enormous bulk Is the chief danger to the yield of 
the harvest. 

BULLETIN NO. 11, JUNE 21ST. 

The past week averaged slightly cooler than usual , and there was less 
than the normal amount of sunshine. The rainfall was light In the larger 
part of the state, only a few localities reporting an excess. 

The weather conditions were generally favorable for field work, and 
fairly good progress ha3 been made in cleaning out the weedy corn fields. 
On all naturally well drained or tiled lands the condition of the corn crop 
is quite satlsfactory,-better in fact than an average. On low, moist ground 
a small percentage has been ruined, and the extent of the loss in acreage 
wUl depend upon the weather in the near future. With the return of 
normal conditions, the corn fields may be speedily cleaned ou ~, and the out­
look for that crop will be very promising. 

Spring wheat, oats and barley, are heading out. In aU districts reports 
show that the growth is rank and the grain considerably lodged. The 
extent of damall'e from this cause cannot as yet be determined, but evidently 
it will be materially reduce the condition of these crops below the estimates 
made June let. 

Outting clover Is in progress in many place:!, and timothy is nearly 
ready for the harvest. The flax crop is quite promising. Potatoes have 
made unusual advancement. Pasturage is extra fine. 

BULLETIN NO . 12, JUNE 28TH. 

The temperature of the week was high, with an abundance of sunshine. 
The ral.nfall was seasonable in amount, except within a limited area in the 
southwestern district, where considerable damage was caused by a heavy 
shower on the night of the 2 lst. Severe wind squalls swept over the cen­
tral belt on the night of the 2tth, causing additional injury to wheat and 
oats in fields where the growth is rank. 

Generally, however, the weather conditions were highly favorable for 
. farming operations and the advancement of all crop.:~. The corn fields show 
satisfactory progress in cultivation, and the bulk of the crop is well cleaned 
and in a promising condition. At the clolile of another favorable week the 
work of cultivation will be practici!.lly completed, except in some of the 
southern counties where the work was delayed by excessive rains. 

Winter wheat and rye are about ready for the reaper, with good pros­
pects. Spring ·wheat, oats and barley are heading; and the outlook for 
these crops Is made uncertain by their heavy growth and tendency to lodge. 
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The hay harvest is in progress, with very heavy yields r eported in a ll 
sections. Pot~ toes, ·garden truck and small frui ts a re doing notably well. 

BULLET! N O. 13, JULY 5TH. 

Seasonable weather conditions prevailed generally during the past week 
and good progress bas been made in farm operations and in the g rowth of 
crops. The cultivation of corn has been pushed to a practical completion 
in nearly all sections of the state , and this crop Is being laid by in a. remark­
ably promising condition in respect to size, color, stand and freedom from 
weeds. 

The bay harvest bas progressed fairly well, except in some localities in 
the northern districts where the crop was injured by showers. Spring 
wheat, oats and barley are making good progress t oward maturity, and . 
have not lodged to the extent that was anticipated. 

The harvest of winter wheat and rye is in progress, and some fi elds of 
barley are about ready to be cut. There are some reports or damage to 
winter wheat by rust and insects. 

BULLETIN NO . 14, JULY 12TH. 

The past week averaged slightly coJler than usual. The rainfo.ll was 
variable and generally light; but In a few localities heavy showers occurN d. 
At Thurman, Fremont county, the rainfall on the 6th and 7th amounted to 
9. 70 inches, causing heavy damage on the bottom lands. 

The cooler weather was favora.ble for small grain crops, checking the 
tendency to rust, and the conditions were generally fa.vorable for work In 
the harvest fields. Haying l.s well advanced in all districts, with heavy 
yield, generally secured in good condition. Winte r wheat and rye are 
mostly In shock, and threshing operations a.re about to begin. Spring 
wheat and oats are filling well, and early sown fields are nearly ready for 
the harvest. Allowing for all damage by lodging and rust, these crops are 
likely to bring about an average yield. 

BU LLETIN NO. 15, JULY 19TH. 

Bright, warm days, cool nights and no rainfall except llght showers in a 
few localities In the western districts were the special features of the past 
week. It. was a full week of ideal harvest weather, which has been well 
improved in securing the matured crops in fine condition. 

The harvest of fall wheat and rye is practically completed and thresh­
ing is in operation. Barley is mostly in shook. In the southern section 
the bulk of the oats crop has been cut, and the harvest of early sown fie lds 
in the central and northern sections is in progress. The ripening of oats 
has been hastened by dry weather and rust on the blades, wh ich wlll tend 
to lighten the yield to some extent. The ripening of spring wheat has also 
been hastened by the same cause, and the harvest of that crop is begun in 
various localities. 

Rain is needed in all sections for pastures, pJtatoes , garden truck and 
corn, though the latter crop is not generally suftering from lack of moisture. 
Flax is an excellent crop. A very large amount of good hay has been 
secured in fine condition. 
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BULLETIN NO. 16, JULY 26TH. 

Dry and bot weather prevailed generally during the past week. The 
midsummer drouth Is still unbroken, though its severity bas been some· 
what mitigated by local showers and high wind s on the nights of the 19th 
and 24th. In the larger part of the state, however, there Is urgent need of 
eopious rains for the relief of corn, potatoes and pastures. The severe and 
widely extended wind squalls on the 19th inst. caused quite serious damage 
to small grain In ehock o;nd stack; and corn was also inj ured to some extent. 

Corn Is doing as well as could be expected , but the crop is at a critical 
stage, and there is danger of serious Injury unless relfef is afforded within 
a few days. The exten t of damage already suffered can not as yet be esti­
mated. 

In the southern and central sections small grain bas been generally put 
in shock, and the work of staoking and threshing Is in progress . In the 
northern section the cutting of spring wheat and oats Is nearing completion 
and early-sown flax Is being harvested. 'l'b& reports indicate varlabl~ 
returns from threshing but the aver age will be above the output of recent 
y£ars. 

Late potatoes are suffering material injury by the drouth. 

BULLETIN NO. 17, AUGUST 2D . 

During the past week substantial relief has been afforded to the crops 
that were b eginning to suffer from the effects of extreme heat and drouth. 
Fairly well distributed showers and cooler weather, with copious dews, 
have been very beneficial to corn, potatoee, grass and vegetables. The 
damage caused by high winds in various localities has been Immeasurably 
overbalanced by the good effects of the refreshing showers and cooler tem­
perature. 

The oorn crop bas received tbe largest share of benefH, and, making due 
allowance for all injury by hot winds and severe squalls, the present gen­
eral condition of the crop gives promiPe of a full normal yield, ll seasonable 
weather prevails the balance of the eeawo. 

The potato crop bas been materially shortened, and needs more rain In 
the near future to preven~ further damage. 

In the grain fields stacking and threshing are in progress. Reports of 
yield give promise of more than an average output or wheat, rye and barley, 
and the oats crop is better than early reports indicated. 

Th e crop of apples and plums will be very light. Grapes, watermelons 
and tomatoes promise an abundant yield. 

BULLETIN NO. 18, AUGUST 9TH. 

The past week was cooler than usual, a nd generally showery. The 
average temperature ranged from 3° to 5° below the normal. The showers 
extended to all parts of the state, but the amount of rainfall was widely 
variable, ranging from less than an inch to above five inches. Phenomen­
ally heavy measurements are reported from the west central, northwest 
and north ceotral districts. 

The drouth is broken, with great benefit to corn, late potatoes, pastures, 
and other late maturing crops. T hresh ing and stacking operations were 
delayed, and grain in shook bas been in danger of damage by wet weather. 

-
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The reports generally have a more cheerful tone In relation to the corn 
e rop, which with favorable conditione In the future now gives promise of 
a full a verage output for the state at large. Threshing returns, eo far as 
received, indicate above an average yield of wheat, rye and barley. Oats 
variable, but likely to malre an average. 

BULLETIN NO 19, AUGUST 16TH. 

The past week was somewhat cooler than usual, the daily mean tem· 
perature being from 2° to 4° below the normal. It w83 generally dry the 
larger part of the week, and favorable for threshing and stacking, and good 
progreBS bas been made in securing the grain crope. 

Corn bas made fair progress, though the nights have been too cool for 
its rapid growth. Generally, the crop Is more advanced than at the cor­
responding date lat t year; but it Is in all stagfs of g rowth, !rom the ellk to 
roasting ears. I a many early planted ftelds there dlfterencee are noted in 
the development or the ears, resulting from the reviving influence of the 
rains following the drouth. 

In response to inquiries aa to the date when the corn crop wlll be safe 
from damage by frost, quite variable opinions are given by crop reportere. 
The condition of the crop Is variable, resulting from local differences as to 
time of planting and the weather ccndltlons during the period of cultivation 
and growth. The averege opinion seems to Indicate Lb&tthe more advanced 
corn wUl be fairly well matured by September lOth, the larger part of the 
crop will be practically safe by September 25tb , and the belated portion 
will require all of September without killing frost to reach full maturity. 
In this state the average date of first kllling frost is later than the first of 
October So, with normal weather conditions, the corn orop is well assured, 
and for the state ~b e total output wlll be very close to the average of recent 
years, and possibly above. 

BULLETIN NO. 20, AUGUST 23D. 

The average temperature of the past week was a little above the normal. 
The rainfall was quite unequally distributed, ·being generally very light in 
the western districts, and phenomenally heavy In considerable portions of 
the eastern and central districts, the larger measurements reported rang­
i ng from 2 to 4 inches. Several local wind and thunderstorms oaused tome 
injury to crops, but on tbe whole the showers were timely and beneficial. 
The heaviest damage was suftered by grain In shocks and in poorly con­
structed stacks. 

The corn crop bas made good progress, and , except within a llmited 
area there Is ample moisture to bring It to an early maturity. The larger 
number of reports as to the condition of corn are quite favorable, though 
in some sections the crop Is reported to be somewhat below an average. 

The rains have greatly Improved pastures, and the soUls In good condi­
tion for fall plowiug, which Is in progress. Late potatoes are also receiv­
ing a measure of benefit. 

Threshing small grain Is progressing, with numerous favorable reports 
as to yield and quality of grain. 
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BUL LETIN N O. 21 , AUG UST 30TH. 

The week waa warmer than us ual, with very light rainfall except in 
acattered localitlea. 

The condlt lona wer e favorable for farm work, and good progr ess has· 
been made in th reshing small grain a nd grass seed. Considerab le progres~r 

has been made in fall plowing, except in sections where the soli is too dry, 
and in some localities a. beginning has b een made in sowing fall whea.t and 
rye, with prospects of an increase in the acreag e of theee crops. 

Cor n baa made unusual advanceme nt in th e last baH of August, and 
there has been a corresponding shortening of the time requi red to place l 
beyond danger from frost In some localities the eariy pla.nted fi elds are 
being aut, and a considerable portion of the crop wiLl be practically safe by 
the 15~h of September. With normal weather condition~ throughout the 
coming month the late planted portion wlll reach full maturity. 

Very conflicting reports are received as to the condition of corn , the 
estimates depending upon the point of view of the crop reporters. It is 
certain that the midsummer drouth materially cut down the total yield of 
what at one time promised to be the largest crop ever grown in this state . 
But allowing lor this reduction of prospective yield, the fields to-day carry 
a hea.vler average burden of corn than was in sight at the correspondi ng 
date last year. 

BULLETIN NO. 22, SI!!PTEMDER 6TH. 

The past we ek was the warmest of the season, the dally mea.n tempera­
ture ranging from 8° to 10° ab~ve the normal. The protracted heated 
term culminated in a bowers on the 3d and 4th, which were quite widely 
distributed , aJfording a large measure of relief to the people and the suffer­
ing vegetation. 

Corn hes been forced toward maturity somewhat too swiftly lor the per· 
feet development of the late-planted porUon of the crop, and in some counties 
the hot, dry weather has unquestionably caused some damage. But on the 
whole, corn has done notably well, and a very large percentage ls now fairly 
well matured and in cond ltlon to be cut up or to withstand a sharp lrost. 
For all of the crop it would better to have seasona.ble wea.ther, without 
frost, until the latter part of this month. Consldera.ble progress baa been 
made in cutUng, especially in the dairy districts where the farmers fully 
appreciate the value of corn fodder. 

More tha.n the uaua.l a.mount of plowing ha.s been done, and seeding fa.U 
gra.ln is In progresJ. The pastures need rain , and In some sections It Is 
much needed to facilitate plowing. 

DULLETLV NO. 23, SEPTEMBER 13TH. 

The pa.st week was unsea.sonably cool, with less than the usua.l amount 
of sunshine. The dally average tempera.ture was from 5° to 7° below the 
normal. Light frosts wefe observed in many localities, but no damage 
resulted. Tbe amount of rainfall was generally ample for present needs, 
and in the larger part of the sta.te the pastures ha.ve been improved and the 
soU is moist enough for fall plowing. Seeding of fall wheat and rye Ia in 
progress, with prospective increass ln the acreage of wheat. 

The greater part of the corn crop is now aulliolently mature to withstand 
frost, and a considerable portion ie being .cut and shocked. The ripening 
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-of la te corn baa been retarded, but It is doing fa. lrly well, and with norma.! 
weather In the near future it wUI soon be ssfe. Late pota.toes need two or 
three weeks to r ipen. 

BU LLETIN NO. 24, SEPTEMBER 20TII. 

The first h&lf of the week was oool a nd showery, a.nd the last ha.lf warm 
and dry. The r ain fa ll was gener&lly su.l'llalent lor present needs in the 
greater pa.rt of t he state, a.ffording a.mple molst~re to im prove the pastures , 
replenish the streams, and to put the soU in good condition lor plowing. T he 
central and south ern districts r eceived the la.rger amounta of ra.ln, a.nd H 
was much n~eded i n t he southweste rn counties. 

Fall plowing Is now well advanced in all sections, and much seeding of 
la.ll g rai n bas bJen done under most favora.ble conditions 

The corn crop is now practically beyond danger of mater ial inj ury by 
frost, though some of the late·planted fields will mature in better cond ition · 
if normal weather prevails through the balance of the month . The crop Is 
-generally more fully matured ln the northern half than in the southern half 
of the state, and with drying weather much of the crop will be in condition 
to crib early in October. A considerable area. has been cut a.nd shocked, 
eapecla.lly in the eastern dis tricts. 

On the whole, this has been a season of bountiful production in this 
highly favored state. 

LOS3ES BY LIGHTNING. 

(FROM SEPTEMBER MONTHLY REVIEW.) 

Blanks lor the collection of statlstlos of losses due to lightning were 
sent out last spring to agents and adjusters of insurance compa.nlee, and to 
others who were willing to aid in this undertaking. The lnqulrlee cover a. 
wide range, relating to the losses and the conditions under which they 
occurred. The responses ha.ve not been a.s general and comprehendlve as 
we hoped to receive, but perha.ps they were as numerous and specific as 
could be expected at the inception of this work. 

Up to date, October 1st, we have received 186 reporiB, ma.inly from 
ad justers of !oases of luauro.nce companies dolng business in this ata.te. 

These reports give deta.lla of the loBB or damage by lightning of 37 bulld­
lnga, and the killing of 266 head of Jive stock, Including 37 horses and 
mules, 32 sheep, 40 hogs and 157 cattl&. 

The aggregate toea on buildings burned or damaged, with their contents, 
is at7,336. Of the number of buildings struck, there were 28 barnl and 
9 houses. Of the dwelling houses only 2 were burned, causing a total loss of 
$1 000· and 7 were struck and damaged to the amount of 11 0. Barns auf­
le~ed :..uch more heavily than houaes, 17 of the 28 being con.eumed with 
their contents, the loss amounting to 116, !56. Of all the buildings struck, 
2 were reported to ha.ve been provided with lightning rods, and these were 
b.arns. The rods were of rough lroa, bu\ we have no lnformallon as to the 
manner of a.ttachment, or the ground connea\lon. One of the rodded barns 
was only slightly injured, and the other wa.a CODiumed. 
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The report.& show that 14 barns were struck by lightning in the month9 
ol 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 ol the fact that barns suffer greater loss after the hay and 
grain harvest , when they are filled with the produc ts 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 by the fiery bolts. And yet there was greater electric 
energy displayed In the early, than In the latter, part of the sea>on, as 
shown by the !act that the live stock killed in the months of May and June, 
were double the number reported in July and Aoguat. 

These reports show the i nteresting fact that of the 266 head ol llve stock 
kllled 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 
contact with wires charged with electric force. 

Unquestionably, wire fences, as now constructed, serve as death traps to 
live stock, causing a v1ut amount of loss every year. And It ls also quite 
evident that a considerable percentage of danger may be avoided by use of 
ground wires at frequent Intervals, In the construction of wire fences . In 
some of the report.& It was stated that there were evidences that the light· 
nlng struck the fence at a considerable distance from the point where the 
stock was killed. 

As an Illustration of this matter, Mr. J. R. Chandler, of D exter, reported 
the lOBI ol a flock of 32 sheep, on the premises 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 lew feet of 
where It struck. This emphasizes the need of careful observation of all 
the conditions connected with losses of that kind , to discover tho causes 
and possible m eans of p revention. 

Of the 186 destructive strokes reported, we find that 55 occurred on low, 
moist ground, and in 41 caEes near timber or trees The others were on 
ury land, and in open fields . 

It ls hoped that during the next season we may awaken sufficient inter­
est to bring out a largdy increased number of reports By the systematic 
collection and tabulation of tbe details, and a careful study ol all the facts 
that may be gathered In this form, we may possibly gain some knowledge 
of practical utillty as well as of scientific interest. 

LOCAL CLIMATIC CHANGES. 

ru:oNTHLY REVIEW U. 9. WEATHER BUREAU.) 

A correspondent In Northfield, Ma£S., desires our opinion on the ques­
tion: "Were the winters of fifty years ago much colder, or were the ID01'­

falls deeper than a.t present? The opinion ls widely held that the winters were 
colder and the snowfalls deeper, but I can find nothing to warrant the belle! 
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except that In the first part of the century a much larger percentage of the 
population lived ln the hlll town or in the interior, which are bo~h colder 
than the valley or the coast towns. " 

On the g eneral question a3 to the appreciable changes In climate, the 
editor's oplnlon is that there has been no such change In any respect 
·ha t.ever so far as mer.eorology proper is concerned. II we divide our 
records of the weather recorded In orth America since the days of Colum­
bus Into two periods, viz., before a nd alter the year 1 00, we shall find that 
every pecullar ity, such as remarkable storms, winds, ratns, floods, frosts, 
etc., recorded ln the current century can be matched by a corresponding 
remarkable ev. nt before the year 1800. The popular impres Ions alluded 
to by our correspondent result a lmost entirely from the lmpcrlectious of 
our records, and especially of our memories. There is a large class of per­
sons whose habits of thought are so crude that when they experience any 
very remarkable weather they jump to the conclusion that the cllma\e has 
ohan~red, forgetting that they themselves have had such a limited personal 
experience that they are not fa ir judges of the weather over the whole 
country or of the climate of a century. 

Our correspondent seems t 1 suggest tbat a certain chango In the habits 
of the people, suoh as the removal from the Interior to the coast , or from 
forest.& to prairies, or from country to city, or vice vetsa, will partly account 
for wid espread errors in respect to climate. T)le suggestion is excel­
lent, but tbe editor would be lncllned to interpret the phenomenon some­
what differently. The general movement of the population i n the past 
canturs bas been from the Atlantic statea westward, and from tbe country 
to the city, or q ulte opposite to the movement suggested by our corre pend­
ent. In fact , we find no real agreement in the eo-called popular traditions 
with regard to the weather. We have met with quite as many persons who 
think the winter a are more severe as with those who think the winters are 
less aevere than formerly. Everything seeme to depend upon bow and 
where the "ohlest inhabitant" lived when he was a boy as compared with 
his present condition. II he moved from a farm on a windy hllltop In the 
country down to a cosy house in the village, the climate seemed to him to 
have Improved. II he moved from the milder climates on the coast in hh 
youth to the severer climates in the interior, he was, as a boy, struck with 
the great change, and tbe impression stlll remains with him that those 
winters were severer than now. If h e bas llved continuously In a large 
city like New York, where the growth or tall houses, tbe increMed smoke, 
and dlmin!Bhed sunshine, have completely changed the climate, and where 
these combined with the changes in the mod e of living, especially the abo· 
lltloo of ~be open wood fire, have rendered the hum~a system vastly more 
sensitive, he finds that the Inequalities of climate are greater than formerly . 

From a hygienic pJinl of view" tbe cllm~te" lnoludee everything that 
affects the health and comfort of the body . The meteorological climate 
that agrees perfectly whh one perdOn maybe entirely too severe lor another. 
Our remembrance of our physical sensations is not a sale criterion when 
judging of climate. Our remembrance of an occasional storm or winter Is 
not a safe guide io comparing the p11 •t wl .b the pree• nt. Our recorda ol 
deep snows are too fragmentary to give anything more than a general con­
viction that there has been no material change in the snowfall. Our 
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records of e xt reme low temperature are liable to b e in error several degrees 
by the ancie nt use of very imperfect thermometers, and a r e a lmost certain 
to be exaggerated if t he the rmometers were placed in valleys or lowlands 
where cold a ir settles on still , clear nights, so that we must use great cau­
tion in interpre t ing these records ; d ifferences of 5° to 10° degrees, and even 
20° , have occurred between the minimum temperatures recorded by weather 
bureaus and voluntary observers located within a. ·few miles of each other , 
owing to the combination of these two sources of error. 

R emarkable rains and snows are usually q uite local phenomena.; tht>re 
have been several remarkable cases of this nature in certain portions of 
New E ngland and the middle Atlantic states within the past ten years. 
Similar remarkable cases occurred in other portions of these states fifty 
years ago, and eq ua.lly remarkable ca3es occurred in stU! o ther portion3 
just before 1800. It there has been any change in the climate of Northfield, 
Mass. , it is because it lay within some one of these regions of extraordinary 
rain or snow on one o::casion and not on another. Such a. change of climate 
at one spot is no criterion by which to judge of changes at other places 100 
miles away. The average climate of New England, so far as the weather is 
concerlled, has not appreciably cha nged since the days when her oldest 
forest trees were young. saplings, a nd that carries us back nearly five hun­
dred years. 

CLIMATE AND SOIL FERTILITY. 

H E AT AN D ARIDITY AS IMPORTAN T FACTORS I N THE P R ODUCTION AND 
M AINTENANCE OF A FERTILE SOIL. 

A r ecent bulletin issued by the experiment station at Brookings, South 
Dakota, presents some interestin~ facts and theories relative to the causes 
which have operated in the production of the wonderfully fertile soil of 
that portion of the great central basin. We copy the following extract 
of this valuable report, and append thereto brief comments: 

All that portion or South Dakota lying east of the Missouri river is 
covered by what is known as drift or boulder clay, except a. few small 
Isolated areas. This formation varies in depth from a. few feet to two or 
three hundred fe e t and when the entire mass of the deposit is considered 
lt 18 Ol a. rema.rK~ thy U ll ll''OCW C. Uta. l•Q\J~t;).l. (II.J..I."VU~ l.t.Uu. • •Z...o o.......... z·~ vL..l~l 
characteristic is a light yellow color, with numerous small, calcareous 
masses and more or less boulders, stones and pebbles in the subsoil, gradu­
ally merging into a dark brown or black loam on the surface. This dark 
color is due to the presence of decaying vegetable matter and the aetion of 
the elements. 

Everywhere drift soils are recognized as conta.inin·g practically in ex­
haustible quantities of the elements of fertility, but in most glacial areas 
the ice-sheet, in its movement from the north, encountered so many exposed 
ledges of rock: that the ma.terla.l it deposited was composed largely of 
boulders that had nQt yet been reduced to soil; so that, while drift soils are 
universally recognized as fertile soils, they are usually eo stony as to be 
difll.cult to tlll. Fortunately for this state, the character of the country to 
the north of us for hundreds of miles was such that little raw material in 
the form of rocks was added to the moving mass of ice and soH, but the 
m•terlals which it did bring had been so thoroughly mixed up and ground 
down by the time it reached its present location that it is composed almost 
entirely of thoroughly disintegrated soil material. Thus we have all the 
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advantages of a drift formation, with far less stone s than are usually found 
in dri ft or boulder clay. 

In addi t ion to the foregoing th er e have been ot h er ve ry poten t factor s 
in prcducing a soil of great uniformit y and r emarkable fe rtility t hroug hout 
th is region . Most important of these is the fact that this bas been a. region 
of light rainfall for a. g reat length of time. W e have become accustomed 
to a.esocia t e the ideas of humid it y and fertility, on account of the very 
lu xuriant growth of vegetation wh ich is foun d in those countries hav ing a. 
h eavy annual rainfall. But th e very same causes that produced the heavy 
growth of forEst and undet·brush will , as soon as that forest g rowth is 
r em c,ved , b eg in to carry away, not only those elements of stored up plant 
fcod in the eoil, but in many instances the soil itself; so that in many of the 
humid districts the luxuriant fore st areas of one generation become the 
washed and worthless hillsides of the next. No s uch wasting e ffects have 
been experienced upon our open prairies, although t h ey have been unpro­
tected by forest growths for ages; but , on the contrary, the re has been a. 
stead y increase in t h e store of available plan t food as a d irect rE'sult of 
those chemical and physical change s which are constantly going on in the 
soil. Had this been a. r e gion of heavy rainfall, the salts whioh r esult from 
these changes would have been washed off or leached out as faE.t ae formed, 
a nd no such store of available plant food would have been possible . 

The influence of temperature in soil formation is also an important one. 
It bas an effect upon both the chemical and physical changes which take 
place in the soil. Other conditions being equal, all chemical changes tak­
ing place in soil formation are accelerated by high and retar ded by low soil 
temperatures. The very high soil temperatures which have been observed 
in this region during the summer and fall months have contributEd in no 
small m easure to the reduetion of the soU to its present cot:d ltion. The 
effect that temperature has upon the physical changes that take pla.oe in 
soil formation is largely due to expansion and contraction. There are but 
few regions that have experienced such frequent, sudd e n and violent 
changes as this So it seems probable that the temperature conditicns of 
this climate have had a beneficial effect upon the physical, as well as the 
chemical changes which are necessary for the production of fertile soil. 

The a.h important question to be considered is how to tUl the soil so as 
to place it in the best possible physical condition for plant growth. The 
object of all tillage is to secure the proper arrangement of the soU particles 
w ith relation to each other. Jt Is true that tillage has a very beneficial 
effect in the destruction ·or weeds, but any system of tillage that will keep 
the soil in the best physical condition will also. keep the weeds down, so 
that destruction of weeds does not need to be cons1dered. 

There is probably no locality where the question of tillage needs more . 
careful atudy, nor where itpromisesgreaterrewards. Webaveeverytbing 
that is needed for a. rich, prosperous agricultural state; a. soil of particu­
larly inexhaustible fertility, easily and cheaply worked, favorable condi­
tions of temperature and sunshine, and, if properly husbanded, 11ufllcient 
rainfall. 'I bat there is frequently an insufll.olent supply of moisture to pro­
duce a full crop under the wasteful and oftentimes thoroughly shlftleBil 
system of farming which bas been so extensively practiced in the put, 
admits no denial. That the normal precipitation Is sufficient for the pro­
duction of good crops under a proper system of tillage, we believe can be 
dt'monstra.ted. What the best system of tillage Is, we a re not ye t prepared 
to ~ ay . 

Much of the foregoing extract relating to the e ffects of geologic forces 
and climatic conditions is applicable to a large portion of the upper valley 
l)ing westward of the Mississippi rive r. ln all this region the thoroughly 
di>integrated drift formation is capped by a deep layer of dark loam that 18· 
marvelously rich in all the elements of fertility. And unquestionably this 
wonderful surface deposit of available plant food is a direct prcd.uct of the 

5 
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climatic conditions that have prevailed ln the vast period of time since the 
glacial epoch. 

In our deep, rich soil we find irrefut3.ble proof of the statement that both 
beat and aridity have been important factors in its production. The rain­
fall m ust have been relati..-ely light for a very great length of time; and the 
ready inference is that there has been no essential change of general cli­
matic conditions for many centuries . This tendency toward aridity for so 
large a portion of the year is a powerful conservator of the vast store of 
fertUity that is the heritage of the people of this favored region. As a. rule 
we ha.ve a.mple rainfall for the production of a.n abunda.nce of the sta.ple 
crops , and not so much as to wash of! and leach out the salts and other es ~en­
tial elements of our fertile soil. 

THE ALMANACS AND THE WEATHER BUREA.U. 

[MONTHLY WEATHER REVIEW, JANUARY, 1898.) 

During the past fe w months the editor has noticed a number of news­
paper paragraphs dis cussing the relative merits of the weather predictions 
published da.ily by the officia.ls of the wea.tber bureau for one or two daye 
ln ad vance, and thos;, published by the numer.)US "farm ~rs' almanacs " 
published several months, or even a year, in advance, and sold in la.rge 
numbers throughout the country. The predictions of the weather, as ma.de 
by the wea.ther bureau, are based entiraly upon the daily maps tha.t show 
the actual condition of the a.tmosphere, as reported by reliable observers 
throughout the country. On the other hand, the predictions in the various 
almanacs are founded upon a variety of principles among which are the fol­
lowing: 

First.-Tbe most cons~rvatlve and rational alm!l.nacs aretbosathatcom­
pile from the records of many past years a table ~thowing wha.t sort of 
weather ba.s preva.Ued most frequently on the respective days or the yea.r. 

Second.-The lea.st rationa.l a.lmana.cs are tho3e that pretend that the 
wea.ther is controlled by planetary combinations and stella .• influences, 
therefore, such predictions are properly said to be based upon astrology. 

Tbird.-An intermediate chss publisl:.es predictions bued upon the 
probability of spots upon the sun, thereby assuming it to ha.ve been demon­
strated tba.t the sola.r spots control terrestrial weather. 

Fourth.-Tbe least scientific system of prepa.ring the a.lmanac pre­
dictions was explained to the editor ma.ny years ago by a. gentlema.n whose 
a.lma.na.c made the greatest prateasions to high scientific a.ccuracy. This 
gentleman stated that on certain da.ys he felt endowed with a certain ablllty 
or inspiration. These were his weather ma.king days, on which he sat 
down, and wlth the most absolute confidence in the accuracy of his work, 
wrote up the weather for the coming year, continuing at the work for a 
considerable time until the inspira.tion seemed to leave him, whereupon he 
necessa.rily stopped and delayed resuming the work until a.gain filled with 
the spirit of divination. 

Doubtless some a.lmanac makers adopt a combina.tion of the four preced­
ing methods, but, In general, these s3em to be the principles most widely 
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recognized in the long-range pr dictions of the almanac , except only In all 
cases the authors make free u se of a system of genera.! and rather indefinite 
terms that will apply j us t a.s well to a thunderstorm, a burrica.ne, or an 
ea.rthquake. The warning "L?ok out for something very unusual about 
this time'' is, af course, not a meteo ologica.l prediction, and not nea.rly a s 
definite a~ the railroad signboard " Look out for the engi ne when the b ell 
rings. '' 

EVAPORA.TION F HO)f: THE O CE AN. 

{ MAURY'S P HYSICAL GEOG R APHY OF THE SEA. ] 

The mean a.nnua.l fall of rain on the e ntire surface or the earth is esti­
mated a.t about fi ve feet. To evapora.te wa.ter enough annua.lly from the 
ocean to cover the earth, on the average, five feet deep with rain; to trans­
port it from one zone to a.nother, a.nd to precipitate it in the right places, at 
suita.ble times and in the proportion due, is one of the offices of the gra.nd 
a.tmospherlcal machine. The water is evaporated principally from the tor­
rid zone. Supposing it is a.ll to come thence, we shall have, encircling the 
ea.rtb, a. belt of ocea.n 3,000 miles in breadth, from which this a.tmosphere 
evapora.tes a. la.yer of wate r annually sixteen feet in depth. And to holst 
up as high as the clouds a.nd lower down a.ga.ln all the water in a la.ke six­
teen feet deep, a.nd 3,000 miles broad a.nd 24,000 long, is the yearly busineos 
of this in visible ma.chinery. Wha.t a powerful engine is the a.tmospherel 
And how nicely adjusted must be a.ll the cogs, and wheels, a.nd springs, and 
compensa.tions of this exquisite piece of machinery, tha.t it never wea.rsout, 
nor breaks down, nor fails to do its work at the right time a.nd in the right 
way! The abstract logs a.t the observatory in Washington show that the 
water of the Indian ocea.n is wa.rmer tha.n that of any other sea; a.nd there­
fore it may be inferred that the evapora.tion from it is also greater. The 
north Indian ocean conta.ins 4,500,000 square miles, while its Asia.tlc wa.ter­
shed conta.ins an area of 2,500,000. Supposing all the rivers of tbis wa.ter­
shed to discha.rge a.nnually into the sea. four times as much wa.ter as the 
Mississippi discharges into the gulf (107 cubic miles, or a.bout one·sixth of 
all the ra.in that fa.lls on its watershed), we shall have an average a.nnua.l 
evaporation from the India.n ocean of 6 inches, or .0165 per da.y. 

The rivers 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 eva.pora.tion from this 
ocean. If it were all drained down upon India, it would give a drainage 
which would require rivers ba.ving sixteen times the capacity of the Mis­
sissippi to dischiltrge. Nevet· theless, the evaporation from tbe north Indian 
ocean required for such a. flood is only om~·sixteenth or an inch daily 
throughout the yea.r. I estima~>e t.he total amount ot evaporation that 
annually ta.kes place in the trade-wind region generally at sea. a.a not 
·exceeding four feet. 



68 ANNUAL REPORT OF THE 

CLIMATE. 

[DAVIS' ELEMENTARY METI!.OROLOGY.] 

The average values of the atmospheric conditions of a region constitute 
its climate. The most important climatic elements are first , temperature; 
second, various forms of moisture, as vapor, cloudiness, and precipitation; 
third, wind, including storms. The pressure of the atmosphere is not a 
climatic ele!Iient, and needs to be considered only in its association with the 
divistons of the wind system. 

While annual averages were first considered in the definition of climate, 
more and more importance has come to be attached to the average of 
seasonal values, and to such special quantities as the average highe~t or 
lowest temperature or rainfall of a season or month. Even the extreme 
values are often included in climatic tables, in order to present as fully as 
poeslble the meteorological features of a district; but in so doing we 
approach the consideration of it! weather. A full cllma"tlc account of a 
locality should include: for temperature-the monthly and annual means, 
the mean diurnal range for the several months, the mean and the absolute 
extremes for the year and months, the mean diurnal variablllty (the mean 
of the differences between the successive dally means), the average dates 
of the latest and earliest frost, the average number of days without frost; 
the average duration and value of cyclonic ranges of temperature in the 
several months; the mean intensity of sunshine in clear weather of the dif­
ferent months; the mean temperature of the soil at succet~sive depths down 
to :five or six feet: for moisture-the monthly mean absolute · and relative 
humidity, the mean monthly evaporation from a water eurface; the mean 
cloudiness and mean duration of sunshine in the several months; the mean 
monthly and annual rainfall, with additional data for melted snow in the 
winter months; the mean number of rainy and snowy days in every month, 
the mean• frequency of rainfall in every month (number of rainy days 
divided by the total number of days), the average dates of latest and earliest 
snowfall, the average depth of snow on the ground at the end of every 
month; if possible, the proportion of rainfall received from general cyclonic 
storms and from local thunderstorms in the several month~, and the mean 
diurnal variation of rainfall for the dlfi'erent months; the mean number of 
days with .thunderstorms and with hail in the several months; for winds-
be frequency of difi'erent directions for the several months; with the cor­

responding meau velocities, and Indication of the frequency of calma s.nd of 
exoepLionally strong winds; the mellon diurnal variation in direction and 
velocity for several months. 

In regions like the eastern United States, the mean.s of climatic ele­
ments ln corresponding months of successive years vary so greatly that a 
considerable number of years Is required to determine their true values. 
Hence the importance of maintaining weather records contlnuoutly under 
conditions as nearly constant as possible, in order to outlast the lnO.uence 
of dry or wet, warm or eold period!!. It is hardly worth while to begin 
auch records unleBS there is a fair propabllity of their continuance, and 
unless good instruments can be secured and properly expoeed. 



PRECIPITATION DATA. 

Avusgt monthly and annual precipitation (rain or mtlttd snow) at various Iowa stations for tbt period of years named. 
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MEAN TEMPERATURE. 

Average monthly and annual mean temperature at various Iowa stations for the period ofyesrs nsmed. 
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MEAN TEMPERATURE-CoNTINUED. 
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Dubuque......... ... . . . . .... . ... . ...... .. ... .. ..... . ... .. ...... . 17.0 ,23.0 33 0 14U.O eo 0 170.0 7..0 1 72 .0 64 0 1 51.0 I 34.0 26 .0 , •• . 8 
Dysart.. . . . .. . . . ...... ....... . . . . . ... . ..... . .... . ...... ... ..... 16.4 22 2 34.5 53.3 66 .6 76 2 80 .7 71.9 69 .9 57 .1 37.6 23.9 51.4 
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A NNU AL REPORT, 1899. 

The climatological data and statistics of the s taple :farm 
crops for the year ar e herein compiled in convenient form for 
reference and comparison. T h rough the co-opera tion of the 
United States Weather Bureau and the Iowa Weather and Crop 
Service t he state has been w ell covered with meteorological 
stations, and a large number of well-trained and efficient 
meteorological observers and crop reporters have been enlisted 
to furnish the data and aid in this useful branch of the public 
service. In this joint serv ice the national government has 
borne by far the heavier burden of expense and labor, and for 
a. large share of the benefits received the people of Iowa are 
deeply indebted to the honored Secretary of Agriculture and the 
efficient Chief of the Weather Bureau. 

The United States Weather Bureau maintains five fully 
equipped meteorological st.tions within the territorial limits 
of this state, viz: At Des Moines, Davenport, Dubuque, Keo­
kuk and Sioux City. The records of the station at Omaha., 
Neb., are also included in the meteorological records of this 
service. In addition to these regular stations the work of 
meteorological observation is now being carried on a.t 156 local 
stations, by competent voluntary observers, equipped with 
standard instruments-a. net increase of 18 stations during the 
year. 

As an aux iliary to this efficient _corps of meteorological 
observers, this service includes over 800 crop reporters, wh o 
report week ly or monthly the condition of the principal crops 
as affected by the prevalent weather conditions during t he 
season. 

There is a constantly increasing public demand f or t he 
monthly and weekly reports of t his office. The is sues of the 
Monthly R eview amounted to something over 2,600 copies per 
month, or an aggregate of 31,000 copies during t h e year. The 
weekly crop bulletins issued during the season, April 1st to 
October 1st, amounted to over 40,000 copies. In addition 
thereto, summaries of the weekly reports were mailed in 
advance to newspapers, and through that channel the infor­
mation was widely disseminated. 
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At the close of the year daily weather foreca.sts were 
received a t 10;; sta tions , and from these s tations and the cen­
tra.! o ffice the forecasts were d istributed by mail on cards to 
1,172 posto ffi ces, a rri v ing e ach day in t ime to be of \'alue to 
the g e neral p ublic. At the telegraphic stations signal flags are 
d isplayed. By-signals , cards and t el ephone messag es the fore­
cas ts a r e very widely distributed among the people who a re 
speci&lly interested ther e in. 

CLIMATOLOGY O F THE Y E AR 1899. 

Barometer.-The m ean a tmospheric pressure for the year was 30.04 
inches. The highest observed was 3LO i nchea on February 1Hb , at Sioux 
City ; lowest , 29.iil, on D ecember 11th, at Davenport; range for the state, 
1.89 inches. 

Temperature.-The mean temperaturE>, a s deduced from the complete 
recorda for the year of 91 stations, was 47 .6°, wh ich Ia about .2 or a degree 
above the average for the past decade. The highest temperat ure reported 
wat 104° , on S eptember 6th a t Eldon; lowest reported, 40° below zero, at 
Sibley, on February 11th. The range for the year was 144° . 

Preeipitstion.-The average amount of rainfall and melted snow for the 
year was 29.10 Inches, aa shown by the complete record s or 89 stations. 
Thla Is about 11noh below the average for tbe p&&t decade . There w&& 
conaiderable Inequality In Its distribution , the southern section receiving 
the larger amount of moitture. The greatest amount reported for the year 
was 42.08 Inches at Ft. Madison; least amount reported, 21.79 inches, at 
P love r , Pocahontas county. The gre atest monthly rainfall was 12.24 
inches, at Ft. Madison, In May. The le&!t month ly precipitation was 
nothing, at Northwood and Primghar, in January. The greatest daily 
rainfall was 7.74. Inches, a t Sac City, on June 26th. The average number 
of days on which .01 or an inch or more fell was 77 . 

Wind and Weatber.- The prevailing direction of the wind was south. 
T he hig h est velocity reported was 50 miles per hour, at Sioux City, on 
April 28th; average dally wlnd movement, 2ll mlleB. Thoro were 160 oloar 
days during the year, 89 cloudy days, and 116 partly cloudy days. On the 
whole, the general meteorological features or the year were about normal. 

MONTHLY SUMMARIES. 

JANUARY. 

T he month waa warmer than usual, with much less than the normal 
amount of precipitation. The mean temperature for the atate, as deduced 
from records of 118 statlone, was 19.8°. The average of the northern aeo­
Uon (a belt aoroea the state e&&t and west, three counties Ln width) wu 
16.9°; central eectlon, 19.9°; eouthern eection, 23.5°. The loweat temper­
ature reported wu 34° below zero at Ma8o11 city on the 3itt.. The hlgheet 

' 
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was 0 a t Council Blu lis on the 21st. Es therv ille reported tbe lowest 
monthly ave rage, 10. 0

• Keok uk reported tbe highest monthly a verage , 
2i . 

0
• The a ve rage precipit.at ion, as repor ted by 114 obe!ervers, "as .28 of 

an incb, whlcb is nearly an inch below the normal for J anuary. ny •ec· 
t. ions t.b e aver&ie ll were a.s follows: Kor t.he rn eect ioo , .30 of an i nch~ een~ 
tra l liiect. ion, . ~ of an Inch: souther n sec t ion , .:!4 o f a .o inch . The larg est 
amou nt repor ted .,.,., 1.15 inches at Eldora: seve ral ota tiou reported on ly 
a trace, and t wo sta\lons no precipita tion. There were 15 clear days, 6 
cloudy, and 10 partly cloudy. 

EXTRAm'S F ROM OBSERYE RS' :<IOTES . 

Clintou-DR. L UKE RoBERTS: January, 1 99, was m ilde r tban usual, 
the Dlean te mperatur e baing 3. 0 above norma l. The month came In with 
the temper&ture 5° below zero, but It did not drop so low again until tbe 
27th, and w&& repeated every day for the balance or t be month ; the last 
thre(l d&ya giving a d ally mean below zero; on the 29th .5° below, 30tb 9.2" 
belo.., , &nd th e 31st 1.5° below. T he 5th, 6th, 7th, th and 26th gave a 
minimum but little above zero, leaving the balance of the month quite 
mUd, Dur ing tbe last twenty-one years there were eight J anuari es wltb a 
h ighe r mean temperature tban 1 99, tbe h lgheat of whlob was 35. 0

, occur­
log In 1880. The lowest temperature reached during the time mentioned 
above was 36° below zero, occurring in 1884, a nd the 5th day of the month, 
the mean fo r the day being 30.5° below zero. The warmes t day or the 
month waa the 3d; mean temperature, 39.2°. The coldest day was the 30th; 
meat> temperature, 9.2" below zero. The month was near ly etormleas, not­
wlthstandine- the weather prophet, DeVoe, said, In bls forecasts for Janu­
ary, 1899: "January will be one or tbe g reatest storm mont hs or thla 
stortny year.'' There were only four storm d&ya durl.ng the month, and a 
pre lpitatlon or .27 or an inch ; the grea.test a mount or that which fell in 
any twenty-four houra waa .19 of an Inch . Tbe precipitation was mostly 
ln l'ain, there hav ing been a bout one-half Inch of anow all teld . It 
ie less than any former record. T his was the lightest J anuary rainfall on 
record. The number of clear d &ys was !4; part cloudy days, 11 ; cloudy 
daye, 6. Total movement or \he wind was 3, 720 miles, or 1,275 miles below 
DOI"lnal ; and tbe le&&t on record, except one year &go; maximum velocity, 
26 roUes an hour, occurring on tbe 26th. Per cent or cloudiness, 49; \hia 
was 12 per cent below normal. 

A/ts- DAVTD E. H ADDEN: Cold wave witb high northwest wind on 
26tb; very cold weather continued until close or month. Unusual fall In 
temperature after eunriae Janu&ry 26th. At 8 A. M. temperature was 7° 
below zero; afler this time It fell rapidly, and at 10 A. M. was 14.5° below; 
it then rooe and at 11 A.M. registered 100 below zero, a nd remained steady 
nearly all the baance of tbe day. The sky w& clear; wind northwest. 

Amana-CONRAD S ORADT: The weather was gener&Jiy fair and mild 
t ill the 26th , wh en a cold snap aet In, which continued for aeveral days an.d 
made the mercury go down to 17° bslow zero on tbe mornlne- or the 30th. 
For farmera who atill bad aome·corn In the field, the weather and ground 
was better for eorn harveating than in the corn harvesting montha. The 
cold anap may have ae.r lollllly damaged winter wheat, as the eround waa 
entirely bare. 
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Bonaparte-B. n. V ALE: A re mark ably fine month ; good roa ds , no 
snow on the ground, no r ain. Good month for feeding stock a nd for wor k 
of all k inds . 

Forest City-J. A. P ETERS: W ind on morn ing of 26th ble w ca r from 
t rack ; no dama ge to buildin ge. 

Grand Meadow- F . L . WrLU AMS: On 26th wind ble w a gal e from the 
nor t hw est; a ir fi ll ed with fi ne snow a n'! dust; 29th , 30th and 31st were 
bitter da ye; morni ng of the 30th 22° below zero and blowing a gale. 

Larrnbec-H. B . STREVER: Jan uary b as been r ema r ka bly mild . 
Sle ig h ing epolled by th e m ild wPat her . The most of th e corn snowed 
unde r last fall bas bee n gat he red. 

Olin- NATHAN POT'l'ER: Ve ry fi e rce wind on the 26th f rom the nor th· 
west; a ir full of frost. T he r momete r Je ll f rom 40° above in the after noon 
of th e 25th , to 6° below zero on the morning of 26th . Wagon r oa.de a lmost 
perfect dur ing the wh ole month; smooth as a floor and as hard as a rock . 

FEBRUA RY. 

T he month o r Febr uary was nota.bl e for Its ex tremes of h igh baromet ric 
p reeeure a nd low tempera tu re. T he mean pressure was 30.16 inch es. T he 
highest observed was 31.08 incb ee a t Sioux Cit y on t he 11th . The monthly 
mean temperatu re of. the state deduced from records of 11 9 stations, was 
12.2° , which Ia about 9° less t han the normal. T he lowest temperatu re 
reported wae 40° below zero at S ibley on the 11 th. E etb er vllle r eported 
th e Joweet mean for the month, 2.6°. The mean tem pe ra ture by elations 
wae as followe: Norther n section, 8. 3°; central eeclion, 12.8° ; souther n sec· 
t lon , 15. 6°. The ave rage preci pitation for the state wae .89 or a n inch, 
wh ich Ia .17 of an luch below the February normal. By sect ion• the aver· 
agee were as foll owe: Northern eect lon, 1.17 inches ; centra l eection, .73 of 
an Inch; eoutbern section, .78 of a n i nch . T he larges t amount r e ported was 
4.32 inches a t R idgeway. There WIIB an avera ge of 11 clea r days, 10 partly 
c loudy a nd 7 cloudy. T he h ighest wind veloci ty wae 48 miles a n hour at 
Siou x City on t he 23d . 

EXTRACTS FROM OBSERVERS' NOTES. 

B onaparte-B. R . VALE: T he first two weeke were very cold , b ut 
Temaind er of month remarkably plea sant. Roade dusty and feed Iota a s 
d ry a e In Aug ust . Some eprl ng wh eat sown on 20th. 

D•nison- J . H. HOLMES: T he 6 Pst t welve daye of the month satisfied 
even th e old sett ler for cold weather, b eating his exper ience. 

E lkader-CHARLES R EINECKE: Ice we nt out of T urkey river below the 
dam on the 20th ; a bove th e dam it h as not moved yet, althoug h it is bro· 
ken up . 

Forest City-J. A . P ETERS: A hard month on the coal b in, corn crib 
and hay s\ack. 

Grinnell-A. 0 . PruoE: Frost In g round 4 2·3 feet. Fields bare of snow 
fi r st of month , with extreme cold and t hen thawing, has damaged winter 
eown gra in . Miecroeoplc exam ination of plum a nd cherry buds at the col· 
lege, r eveals no damage by t he extreme cold . A pples and other fruita are 
thought to be all right. 

Sig ouTDey - MRs. R. F . ASHBAUGH : On the 8th the thermometer regis· 
tered 19° below zero at 7 A. M., at noon l ZO below, and at 7 P. M. was down 
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t o 24o below and bad r eached 2~ 0 below ze ro be foro morning of the 9t h . 
T he wind blew from tbe northwest wit.b a vengeance, and lhe "'oldest in­
habita nt ., ca nnot remember such a. " cold sn a p·· since 1863 . 

Wspello-G. W. S CHOFIELD: Ground frozen about 4 fe e t: no preci pltn· 
tio n during J a nuar y a nd up to F ebruary 20th. Nearly all cell ar s have been 
subject to f ros t a nd o ne· half of tbe potatoe3 stored in the cella rs are frozen. 

Wasb ta-H . L. FELTER: According t o the memor y of the oldes t inbabi· 
t an t, this h a s been t h e coldest Febr uary in t h is coun ty . 

West Bend- PHI L. OORWEILER: Coldest mon t h on r ecord: the rmometer 
d rop ped b e low ze ro seventeen days , a nd n lue days it st aid below zero all 

day . 
Lct>ox-J . L. HuRr.EY: D uri ng the r ece nt cold weathe r I made a com-

parison o f r eco rd3 for t he loc •l p ape rs, showing th e mark ed d iffere nce 
b e tween the preeent a nd prece ding wlntero. I append a oopy, cover ing 
the years e! nce th is ela tion was estab lished , eho wing t he maxim um , mini· 
mum a nd mean , for the last fiv e days in J a.n uary and the fi rst thi r teen days 

i n F ebruary, since 1983 : 
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MARCB. 

March wt<e unueually cold for th is region . T he mean temperamre for 
t he etate was 2!.5°, wh ic h is about 8 .7° b elow t h e normal. T he mean for 
the northe rn eect.ion wa s 19 6° ; central sectio n , 25° ; southern section , 2 .9°. 
The max imum t emperature reported was 76° at Mt. Pleasr.nt , on the lOth and 
llth ; mi nimum te mperature, 16° b elow zero at Cbar lee City and Creeco, on 
the 7t h. A verage precipita tion for the sta t e , l .62 inches , which 1e very nearly 
normal; a verage fo r- the nor the rn s ection, 1.92 in ches; centra.laectloo , 1.20 
Inches ; aouthern eectlon, l . 73 i nc h es. T h e r e we re 7 clear d a.ys; 12 pa~tl y 
cloudy, and 12. c loud y . T he ge ne ral we ather condit ions were wholly 
un favorable fo r farming ope ratione. A t t he c ent ral stat ion It was the cold· 
ee l March eince t h e establish ment of t he service i n Des Moines . 

EXTRACTS F ROM OBSERVERS' NOTES. 

Amana- CONRAD SCHADT: M arch w&a v ery cold . On two days only, 
l Oth and 11th did t he t emperature not fa ll below t he freezing polnt , and 
on t h ose tw o daye it cam;, very cloee to it. The g round was frozen as in 
mid winter and no farming whatever could be done. Winter wheat, which 
a ppare nt ly eu l'fered no d&mage during February, wao Injur ed by the cold 
w eather which lollowed t h e m ild d &ys of l Oth and 11th . 
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Bonaparte-B. R. VALE: A da.mp, cold a.nd disagreea.ble mont h. Bad 
for fe edi ng a.nd for a.ll stock not sheltered. Great fatali ty t o youn g calves 

and p igs. 
Grinoel/- A. 0. PRICE: Continued cold ani cold winds mark March , 

'99, aa backward . P lenty of frost in ground . Field work, none or im por­
tance. F r uit buds damaged badly and strawberries not covered, dead. 

Orid- A cold, disa.greea.ble month , with mist, bail, snow a.nd r a.ln in suc­
cession and sometimes a.ll together. A f urious snow stor m commenced 
about dark on the 29th, a.nd cont inued unm &Iter 3 P. M. on t he 30th, the 
strong nortbea.st wiod ca.using It to drHt badly. Twelve ye ars ago a simi­
lar storm commenced on the 29th tho.~ blockaded the rail roads. More tba.n 
three feet of frost in the ground at oommencement of month and none 
thawed from the \op at the close. 

Waverly- H. S. HOOVER: March, 1899, was the coldest Mar~h in the 
twelv e yea~B of which I have preserved records. March, 1890, was nearly 
as cold as this month, being 1° warmer. It has been winter, not spring; 
freezing every da.y except the lOth 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 ponds were frozen solid; the ground was 
frozen three or four feet; a. great many potatoes have been frozen; some 
corn Jn fields not yet husked. The total snowf&ll from November 1st to 
AprU let ha.s been 24.3 Inches. Prices of grs.in a.t Ogden Aprlllst: Whea.t, 
112 cents; corn, 22 cents; oa.ts, 22 cents. 

Clinton-OR. 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, hall or aurora. Some one or more of this stands to 
the credit of former Ma.roh months. The minimum temperature was 3<> 
below zero, occurring on the 6th, and the average minlmum for the month 
was 20.9°. Normal March minimum is 5° above zero, therefore, March, 
1899, gave a minimum of 3.5° below norma.!. The maximum temperature 
was 63°, occurring on the lOth and 11th. The mean temperature wa.s 28.7° , 
or 4.1° below norma.!. B~t for March In 1888 and 1890, each of which gave 
a mean tempera.ture of .1° lower, March,l899, would have beaten the record. 
It was one of the coldest Marches. The warmest day was the lOth which 
gave a mean of 51.5°, or . 7° above normal. The coldest day was ~he 6th· 
mean, 1.7°, or 10.3° below normal. The number of storm da.ys was 8, giv: 
ing a preclpita.tion of 1.90 Inches. Tota.l depth of snowfa.ll, 7 inches. The 
greatest precipitation during a.ny 2~ consecutive hours was .90 of an Inch of 
water, ooourrlng on the 17th. Most of the storms were mixtures of ra.in 
and anow · The number of cloudy days wa.s 20, being in excess of any prevl· 
ous March, and were above normal. Only 4 clear days, being 5 below nor· 
m&l. The per cent of cloud loess was 61, being 9 per cent above normal. 

T~e steamboat Reindeer was the first boat to pass through the draw· 
bridge for this season on its trip south at 6:30 A. M., on the 27th. The 
steam ooat Artemus Gates, pa sed 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 return­
ing the next morning. 
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APRIL. 

T he fi rst decade or Aprll was wintry a nd much colder than usua.l; the 
second a nd third decades wer e warmer than usual, b r inging the mean up 
to about the nor m !.! for A pril. T he mea n tem pera.ture for the state wa.s 
48.90. The m ea.n for the northern section wa s 47.2°; centra.lseotlon, 4 9°; 
south er nsecUo n, 50° . The highest t emperature repor ted was 9° , a t Thur­
man o n t he 12th; lowest, 1° , at Bedford, on the 41h. T he month was 
notable for its extr em es, t h e average monthly max imum being 82.8°1 and 
av erage month ly min imum, 11.9°. T he a verage precipitation was 2.40 
Inches, which Is about .60 of an i nch below normal. The average lor the 
northern section was 1.82 inches; central sec t ion , 2.65 inches; southern 
section, 2. 73 in.ohes. T here we re sever&l days of very high wi nds during 
the closing week. The highest velocity reported was 60 miles an hour at 
Sioux City, on the 28th. There were 12 clear days, 11 partly cloudy, and 7 

cloudy. 
EXTRACTS FROM OBSERVERS' NOTES. 

Bonaparte-B. R. VALE: The first two weeks were cold and severe on 
all young stock, cau,lng grea.t fata.llty. The last of month baa been above 
normal and very growing weather, but such frequent rains and showers as 
to prevent the usual amount of seeding and other farm work. Farm work 
two to three weeks late. 

CUnton-LUKE ROBERTS: Farm and garden work progreaaing nicely; 
vegetation ma.klng 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 oomlng good, but nearly all clover winter 

killed. 
Forest City-J. A . PETERS: Farmers commenced seeding about the 

15th. Season abou~ two weeks late. Small gra.ln about all In at close of 
month and some plowing for corn. 

Grand Meadow-F. L . WILLIAMS: First plowing, 12th; first seeding, 
13th; farm work backward. Hardly grass enough for stock at end of 
month. Ground works fairly well. 

GritJDeJl-A. 0. PruCE: First seeding, 7th and unlll 27th; generally 
favorable for field work, with ground In fine oondition. Hall on 29th at 3 
p, M. , size of buckshot to slze of marbles. The storm of the 30th was a big 
downpour for an hour, washing out culverts and doing other damage; some 
stock kllled by light ning. 

Logan-M . B. STERN: The month has been rema.rkable tor cold and 
cloudiness , but vegetation Is progressing alowly; fruit trees a.re coming Into 
bloom, but many things ha.ve suffered from our long cold winter. 

Storm Lake-M. L. FULLER: Sleighing continued up to the 4th, but 
spri ng oa.me quickly after it started. Sunday, the 2d, was more like Ne~ 
Yea.r's day \han like Easter. Light snow fell most of the day; overcoats 
and sleigh-bella had not been laid aslde. Four weeks later the lea.ves had 
begun to untold on the trees, and grass wae large enough for pasturage in 

many fields. 
Tara-W. E. HUMPHREY: Season about two weeks late; ema.ll grain 

nearly all in; tree& are lea.tltJg out; pastures look green. 
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SEVERE APRIL STORMS. 

Very high winds prevailed during the cl.os ing- week In April , cauaing 
dust storms in some localities, and developmg tornado ac ti vity wi thin a 

limi ted area. 
On the night of the 26th a small but violent tornado swept through a 

portion of t he Soldier river valley, In Monona county , causing some loss Of 
!He ani!. deatruction of property. The storm originated early in the even· 
lng, In Boone county, Neb., and entered the Soldie r valley about 10 P. M. 
According to newspaper r eports, and letters from postmasters and others, 
t he tornado cloud firat made Its appearance at the farm of George Swenaon 
about three mllea northeast of Moorhead. On that farm the dwelling wa~ 
spared , but the barn and outbuildings were demolished. There were eight 
boraes In the barn, of which five were crippled and three only slightly 
Injured. The next building demollshei was the home of R~v. H . J . Hjorl· 
holm. Mr. Bjorlholm and family bad taken r efu ge in the storm cave when 
they beard the roaring of the wind, and so escaped death . Not a etlck of 
the house was len standing and the outbuildings were wrenched and 
a mashed. The High Hlll schoolhouse, a mile and a half south of Soldier 
postomce, was torn from Its founda\ion and turned half way rou11d. 

The tornado next visited the farm of Anton Hanson, sweeping away his 
residence and lato.lly Injuring ble lather·ln·law, Peter Peterson. The home 
ot Arnt Amundson was also wrecked and Mr. Amundson was seriously 
Injured and died from the effects. 

The bouse 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 Injured. 

A number of other farms were in the track of the storm, and more or 
le88 damage was done to buUdlngs, trees and fences. Newspaper reports 
state tha.t some fall plowed fields were swept bare of loose sell down to 
bard pan. The track of tbe storm was twelve to fifteen miles long, but the 
tornado cloud dld not touch the earth all that distance. Four persons lost 
their lives ae the result of the storm and one or two others may not survive 
their Injuries. 

On tbe 30~h, a boat 3:30 P. M., a severe wind and rainstorm developed 
near Macedonia, Pottawatta.mle county, and wrought considerable damage 
in a. narrow pathwa.y, passing near the towns of Oakland, Hancock and 
Avoca. It wao & straight blow or heavy squall, with some of the character­
istics of a tornado at various points along Its traak. No residences were 
destroyed and no persons were injured, but several barns were demolished 
and other buildings were unroofed. Along the railway track telegraph 
poles were blown down and many trees were uprooted or twisted off. The 
same general disturbance developed 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. 

MAY. 

May was seasonably warm and unusually wet and cloudy causing con· 
s
60
iderable delay In planting and cultivating. The mean tem~erature was 
.zo' which is slightly above the normal The mean of the northern sec· 

tlon was 58.3o; central section, 60.4°; southern section, 62°. The highest 
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te mperature r eported was 90° a t De s~to on the 26th: lowest, 27° at Lar rabee 
and Spencer on the 13tb, which was the date of the lateot frost reported 
during the sp ring. T he average rainfs.ll tor the state ws.s 6.23 Inches, 
which is 2.26 Inches in excess of the normal. T he a vers.ge for the northern 
section ws~ 5.31 inches; central section , 6. a inches; southern secLion, 6.55 
inches. T he greatest amount reported for the month ws.s 11.47 i nches, at 
Keokuk; least amou nt, 3.09 inoheo, at R idgeway. Measureable a mounts 
of rain fe ll at one or more sts.tions every day during the month. The per· 
centage of sunshine ws.s unusually low. I' here were an average of 9 cle or 
days, 12 part ly cloudy, and 10 cloudy. It was a pheno menally s tormy 
mont h , with an exces•lve amount of wind mo ve ment and electrical energy. 
The maximum velocity of wind was 47 miles per ho L< r a t Sioux Ci ty, on the 
2 tb . 

EXTRACTS FROM OBSERVERS' NOTES. 

Amana-CONRAD SCHADT: A tornado, happily of small dimensions , 
passed through that part of South Amsna which forms the station of the 
Chicago, Milwaukee & St. Paul railway, at 12:30 A. M ., May 31st. Afte r 
having wrecked corn cribs, it tore off one side of the lour-sided roof of the 
station, tbe roof of the elevator and engine buildings. The roo! the hotel 
was lifted and let down again ln 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 teet. The tin roof of the engine house was 
carried a mile away. It made Its way in a northeasterly direction, striking 
Mr. Rum mer' s !arm and taking off the upper half story of hls brick build· 
lng, leaving the lower Intact; overturned the !rame addition In which his 
father slept, but luckily he was thrown through the window and escaped 
with some bruises. At Price creek the storm struck a small timber, 
through which it cut a path 200 feet wide. Tbe 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 p lace, ove~ a mlle 
southeast of Amana. 

Belknap- A. W . RANKIN: A very cold, backward month ; very little 
corn planted yet and soon wlll be too late; too wet, even, lor grass. 

Bonaparte-B. It. VALE : AbEolutely no farm work done since tbe 13th; 
it will take a week of dry weathe r to ge t to work; but little plowing done for 
corn, and stU! less planted. 

Clinton-DR. LUKE ROBERTS: May, 1899, exceeded normailn tempera· 
ture by L 5°, and 3.77 Inches in precipitation. Tbe total precipi tation wae 
8.38 inches and was exceeded but once during the last twenty-one Mays. 
In 1892 the Mr.y rainfall was 8.4llncbes. That month, however, furnished 
two more rain days and one more cloudy day, and 15 per cent more cloud!· 
ness, besides a deficiency of 6° dal'y in temperature. 

Except for the inconvenience to farmers In getting seed in the ground 
at a reasonable 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 evidenced by the !act that old 
wells have been dug deeper and deeper from year to year In order to 
obtain a needed supply o! water for stock and other purposes. 

The maximum temperature ws.s 85°, occurring on the 17th, and 26th, 
and 2.3° below normal, whlle the mlnlmum temperature was 41°, or 7.3° 
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above normal, occurring on the 13th a.nd 21st, thus giving a more uniform 
temperature at a higher degree than wa.s experienced in May, 1892. 

The warmest day was the 16th-mean temperature 74.2°, or one-hall 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 nor­
mal 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 different days, and were notably severe 
on the 27th and 28th, with hail accompaniment. 

On the morning of the 27th a small 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 light­
ning-buildings burned, trees broken and a few people stunned. 

On Saturday night, the 27th, the downpour of rain, was very grea,, 
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 City-J. A. PETERS: Water froze on morning of the 13th, but no 
damage to vegetation; corn about ten days to two weeks late; the season 
thus far has been very favorable for farm work. 

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 yard and thirteen yearlings in field, 
all near barbed wire fence, killed. Some stock killed by bail, 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 
damajl'e by lightning, wind arid bail. Grass is growing rapidly. 

Lamoni-T. J. FITZPATRICK. The frequent rains delayed farm work 
three weeks; high winds and local storms did considerable damage to 
{)robards and buildings. 

Larrabee-H. B. STREVER: Fruit blossoms damaged by frost on 13th; 
-cold wet weather during the scond decade of month retarded germination 
uf corn; about one-third. of corn replanted in conse:juence. 

Sioux Center-J. DE RUYTER: Corn planting commenced May 5th; 
frost of 13th nipped barley; heavy hail of 15th damaged grain to some 
extent; small grain le 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. 

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. 
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The most notable storm of the mont h occurred on the e vening or the 
16th, in the northeastern part of Delaware county, travers ing a track about 
thirty rods wide and ten miles in length. Reports from observers and 
local papers indicate that it was a tornado of sufficient force to destroy 
nearly all forms of movable property in its pa thway. Mr. William B all , of 
Delaware , writes that the day bad been sultry and oppressive, the wind 
blowing from the southwest. About 4 P. M. , heavy thund er clouds 
a.ppeared in tbe northwest, and from that time to 10 P. M., there was the 
appearance of a thunderstorm a few mil es north and northwes t of th e 
s tation at Delaware, with a light sprinkle at that place about 8:15, and very 
little wind. 

The Delaware County News, of May 18th, contained a well written stot·y 
of the storm , giving interesting details of its inception, appearance and 
d estructive e ffect s. 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 b~ passed around them. '£be 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 wi th extreme appre­
hension. There was a foreboding appearance to tbe sky that se nt fear mto 
every breast. Suddenly the great masses of vapor converged together in 
an inky blackness that is indescribable, the whirling mass dropped its 
funnel io the earth and went bounding on its mission or ruin. It spared 
nothing that happened to be in its deadly path. 

According to the News report the whirlwind formed and began its 
effective work at about. 8:30P.M., on the farm of A. L. Schneider, three 
miles north west of Greeley, De law are county. From this place the tornado 
moved on a. nearly direct line north of east, p u asing within a mile or the 
little town of Colesburg. As the storm i!:'c rc?sed in force its track was 
narrowed to about fifteen rods In width, and for the distance of two or 
three miles it swept everything in its pathway. Its force diminished after 
passing a abort distance into Clayton county. The News states that four 
persons were killed, named as follows: J. B. Jacobs, George Lang, Walter 
Sheppard and Charles Sheppard. Eight perscns were injured, more or 
less severely. The damage to property has not been carefully estimated, 
but it evidently amounted to many thousand c!ollars on the score of farms 
swept by the tornado. The News report contalne the following tragic 
incident: 

C . Miersen, J. B . Jacobs and George Lan~t were returning to Colesburg 
from Elkport, where the two former had been to transact business. They 
were caughTi directly in the path of the storm. Jacobs and Lang jumped 
from the wagon and end.eavored to save themselves by seeking shelter by 
the roadside, but without avail. The wind caught them up into the air 
and dropped their mangled bodies to the ground with life extinct, and 
bruised almost beyond recognition. When the body of Jacobe wa1 found 
the only clothing left upon him was one boot and a part of one pants leg. 
Instead of jumping from the wagon as did the other two men , Mr. Miersen 
whipped the team to a. run and forced them to the outer edge of the storm, 
when they became unma.na.geable and he jumped to the ground, escaping 
with sllght injuries. The frightened horo~es wheeled about and entered 
the storm once more and both were found dead. 
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The freaks of the storm are set forth In the follow in~: : 

At the Sbepp:>Td farm a rall was driven into a larl{e basswood tree, 
plerciniZ it clea.r through like a needle, a.nd lea.ving both poiots 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 inj ury to 
the fl esh . 

At one place a lath torn from a. wrecked house wa.a found sticking 
through the sides of an iron k ettle . 

Chickens with the fea.thers stripped from their bodies were running 
a. bout. At one place the featherless mother hen was found brooding her 
flock , whicb had escaped without a acra.tch; ~nd in anothel", a. hen '!as 
found ca.lmly sittln~t upon her nest of eggs, whlch had been safely carried 
several rods from its former resting place. 

At the Sheppa.rd farm a watch was found several rods from the house, 
the works intact in one place a.nd the open case in another. 

In the Kla.ua cemetery but one tombstone Is left erect. Parts of the 
monuments were found scattered over the ground for a dlata.nce of tlt'O 
miles. 

A DISTINCTIVE STORM PERIOD. 

The last five da.ys of May-27th t? 31st Inclusive-formed 11 nota.ble 
storm period in respect to the number of local disturbances of a. minor 
character that traversed portions of this state. A low pressure area that 
hovered almost continuously over the Missouri valley to the westward and 
northweatwa.rd of Iowa., hatched a brood of squalls, hailstorms and wind­
storms or limited extent tha.t displayed some of the characteristics of 
tornadoes. 

On the evening of Saturday, the 27th, severe ba.ll a.nd windstorms swept 
a.cross the sta.te from Buena Vista. to Butler county, ca.ualng consldera.ble 
da.ma.ge in numerous localltles a.long the line of disturba.nce. Prot. David 
E. Ba.dden, voluntary observer at Alta., wrote a detailed report of the 
storm at tha.t place, from 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 , M.; ra.ln began fa.lllng gently a.t 4:10P. M.; ha.ll bega.n at 
4:20 and fell one a.nd one-half hours, the stones ra.nging from the size of 
peas to one and one-half Inches in diameter; rain continued to 6:30 P.M., and 
the tots.! amount of rain and melted hall wa.s 4.85 Inches, of which amount 
3.85 inches fell in one hour and f!Uy minutes. Much damage was done to 
fruit and shade trees, ga.rdena a.nd field crops; storm was more severe in 
Maple Valley township, south of Alta., where ha.ilstones mea.aured 8 to 9 
inches In circumference. Every bridge a.nd culvert in tha.t townahlp was 
was bed out. It was tb.e b a.rdest rainatorm since tb.e Cherokee flood of 
June, 1891. There wa.s muoh electric disturbance. 

This storm wa.s extremt~ly severe at Fonda., in which place and vicinity 
the hail caused grea.t da.mage. 

At Dows , Wright county, the storm developed severe electrica.l and 
wind dlsturba.nces and but little ha.il. Observer R. E. Fuller writes tha.t 
the path of the storm was fifteen miles wide. He says: "In Vernon and 
Bla.lne townships twenty-one large ba.rna were wrecked, fifty-four wlndmllla 
blown down, and two dwellings destroyed. Three persons were injured; 
two proba.bly fatr.lly. The lowest estimate I would place on the damage to 
property would ba S30,000." The storm ca.used considera.ble da.m&ie In 
Clarion, Wright county, a.t New Ha.rtford , Butler county, and other Inter­
mediate points. 
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Sunday, the 28th, was partly cloudy, and conditions of pre sure, 

humidity, and temperature favored the development of local storms. 
During the a.fternoon tlt'o minor torna.doet were observed moving in tbe 
aa.me general direction though over fifty mile apart, and their charaoter­
!atic effects were wrought within t he short diatancea of their contact with 
the earth. One of the storms made lis appear&nce in Adams townahip, Keo­
kuk county, passing within a. half mile of the vlllare of Keswick, and mov­
ing in a. northeasterly direction. It reaohed the western part of Johnson 
county before Ita force was exhausted, but It was not In close contact with 
the surface throughout the entire distance covered by the funnel cloud. 

The Keo!:ak County News, June 1st, gave a deta.iled a.ccount of Ita 
a.ppea.ra.nce a.nd effects in that county. The property lo s was considers. hie, 
but happily no persona were seriously hurt, though some remarkable na.r­
row escapea were ma.de. Numerous chara.cterlstlc frea.ks of the storm were 
noted. 

Another tornado originated somewhere in the vicinity of Bondurant, 
Polk county, Sunday afternoon, and traveled northeasterly, passing near 
the llttle town of Mingo, Jasper county. The small cloud, in a.n almost 
clear sky, with Ita pendent "twlater" rea.chlng the earth, was plainly 
seen by people in Altoona, Newton and other points. The New-ton journal 
deacribea It ae a small "oloud·wlth-a-ta.U-to-11." It aaye: " The aloud from 
which the tail protruded was a common, ordina.ry, dark summer cloud, 
with nothing sta.rtllng or &!arming about It, hul the long, far reaching, 
ever destructive tall was so pla.ln that all who sa.w 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 &rose, reaembllng the burning of a. large 
straw stack." Ample warning was given to the people in the track of the 
storm, a.nd no one 1\"&B hurt, though several looked out from their caves 
or other placee of retreat and saw their mova.hle eO'ects wblrled to destruc­
tion. The roar of the storm was heard eiihleen miles dlatant. It 
wa.a short-lived, but very vigerous whlle at lt'Ork. In ita wake a. severe 
ha.Ustorm passed Into the edge of Marsha.ll county." 

Numerous local windstorms occurred on the afternoon and .ni~ht of May 
30th, and reports indicate tha.t In two localities the storms were probably 
torna.dic in character. A newspa.per special sta.tea that a tornado in the 
northwestern pa.rt of Mills county, on the night of the 30th, destroyed the 
house a.nd fa.rm buildings of John Rohrburg, kUled hla 11-year-old daugh­
ter, Injured ~he o~her members of the fa.mlly a.nd did considerable damage 
elsewhere. 

This s&me storm, at a later hour, a.Uer p&sslng over Montgomery county 
and the southeastern part of Case county, again developed tho tornado fun­
nel and wrought heavy dama.ge in Eureka and Prusela. townships, Adair 
county. Observer J. G. Culver, of Greenlleld, vial ted ~he locality over 
which the storm passed, and sent a deta.lled report from the columna of the 
Adair Cormty Democrat of June bt. Six people were Injured In those 
townships, and two brothers, John and Philip Herr, were probably fatally 
Injured. The storm reached tha.t locality after 10 P. M. The tornado wa.a 
from tlt'enty to forty roda In width. No rain accompanied l~ or follolt'ed in 
its wake. A briak sho .. er bad fallen a short time prevloua, and there It' as 
a strong wind from the south. Then came a calm, and ~hoae who were 

2 
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awake heard the roar of the coming tornado . .The loss of property was 
q uite heavy. 

Another tornado was repor ted to have passed about three miles west of 
Kingsley, Plymouth county, on the same night, but ha.ppily no loss of life 
resulted. I n numerous localities high winds caused more or less dama.ge 
to buUdlngs, trees and crop•, and hail fell at many places. Thus closed 
the stormiest May tha.t has been known In Iowa within the past twenty 
y eart. 

JUNE. 

The t emperature was seasonable, the mean being 70.7° , or about . 1o 
above normal. The mean of the northern section was 68.9°; central sec­
tion, 70.9°; southern section, 72.4° . Highest temperature r e ported , 100o 
at Clarinda and Stuart, on the 18th; lowest, 42°, at Decorah, Maquoketa, 
West Branch and Ruthven, on the 12th, 16th, 16th and 17th. The avera.ge 
ra.lnfall was 5.0t Inches, which Is about . 78 of an Inch e.bove the normal. 
The average for the northern section was 6. 70 Inches; central section, 5.10 
Inches; southern section, 3.33 Inches. The greatest amount for the month 
was ll .99inches, at Logan. The greatest dally ra.lnfall was 7.741nches at 
S e.c City, on the 26th. The least amount for the month was 1. 10 inches, at 
Lockridge. There were 12 clear days, 13 partly cloudy, a11d6 cloudy. The 
highest wind velocity reported was 57 miles per hour, at Sioux City, on the 3d. 
The atate was visited by one tornado at Salix and vic inity, on the 11th, e.nd 
severe storms in numerous localities. 

EXTRACTS FROM OBSERVERS' NOTES. 

.Alta- DAVID E . HADDEN: Thunderstorms occurred at this station on 
the 2d, 3d, 6th, 11th, 12th, 13th, 16th, 18th, 20th, 22d, 25th, and 26th. The 
total rainfall at station was 8. 68 inches. The amount of electric force for 
the month was greater than usual. 

Larrah«--H. B. STREEVER: Abunda.nt rainfall and otherwise season­
able weather have given vegetation a remarkable growth during the 
month; corn has made up largely for retarded growth in May, whlle small 
&'rain baa nearly reached the danger line of excessive growth. 

Logan--MRS. M. B. STERN: The month has been remarkable for some 
heavy ra.lns, doing much damage by high water washing away bridge• and 
drowning stock; oorn!lelds and meadows on low ground are all covered with 
mud , doing much damage. 

Ridgeway-ARTHUR BETTS. Quite a rainy month; vegetation growing 
tine, though corn Ia a little backward. 

Sioru Centl!r-J. DE RUYTER: Small grain doing well; corn cultivated 
for the eeco'nd time and much behind In growth with other years. 

Toledo-CHARLES MASON: The heavy ralna of May and June have 
se.turated the low lands to such a degree that much rich land will not pro­
duce any orops this year; ha.ll has damaged and destroyed crops and fruit 
In many localitlea; otherwise crops look promising. 

SEVERE STORMS IN JUNE. 

The month of June In this section ueually brings the maximum of rain­
fall and etorm energy, but thil year May scored a higher record. The 
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amount of rainfall a nd meteorological disturbance, however, was somewhat 
in exceo of the June average. 

On the evening of Sunday, .Tune 4th, wind and aevere electric storm• 
swept over a belt of the state extending from Rlngll'old county on a dlar­
onalline to Winneshiek, &ad reaohing from that line eastward to the Mll­
sisslppl river. It was a straight blow, thoull'h at numerous points the 
velocity of the wind atta ined nearly the force of a h urricane, being suf­
tlcient to uproot trees, break telegra.ph wires, unroof building a, and demol­
ish numerous windmills. H appily no lives were loet, but the all'grell'ate 
damage to property wae quite heavy. 

TORNADO AT SALIX, JUNE 11. 

The moat notable storm of the month was t he tornado that passed near 
t he town of Salix on Sunday, J une lith, at abont 5:30 P. M. Though the 
t rack was narrow and short in extent, ye t in that small area !lve people 
were killed, and !lve r esldencea were destroyed, wi th t heir surrounding 
outbuildings. 

U. G. Purssell, ol'llcial in ohe.rge or the S ioux City Weat her Bureau 
o l'llce, writes that the tornado started west of Homer, Neb., c rossing the 
Missouri r iver and bottoms southwest of Salix, and expending i ta force 
before reach ing the town of Luton, about three miles nort heast of Salix. 
The storm moved for ward slowly across the bot toms e.bout as faet as a man 
can run, and was seen by t he Ba.llx people a long time before it struck the 
houses south of town, so that most of the people had time to reach I heir 
cellar&. All of the occupants of the demolished houses e caped injury, 
excepllive me mbers of the family of J ohn Malloy. The members of this 
unfortunate family went Into their cellar when warned of lhe approaohing 
s torm cloud; but after remalnin1r t here seTeral mlnutaa, oame up, lhlnkinll' 
the storm had paased in some other direction, when they were caught in 
the destruction of their !l.ne, new realdence. Five of the family were 
instantly killed, or fatally injured, viz: John Malloy, Kate Mr.lloy (hie 
wife), and three of their children, named Beasle, Harry and Tbomal. 

The storm, at described by seTeral obeervera, was a true tornado in 
form and general characterisUcs, being funnel-shaped and rotating ewlftly 
from right to left. The widtla of the tracl<, according to Mr. Pur11ell, wae 
about forty rods. There wae a considerable fall of rain and hall before the 
tornado appeared and some rain after it pused. 

A number o( other storme of considerable seTerlty occurred durin&" the 
month. 

A newspaper special from Swea City, J[ouuth county, gave some detail• 
of a aevere storm that paaaed over that townehlp on the 13th, and the 
report of damage lndlcatea the.Ut waa a squall, or etr&i&"ht blow, of auf!lcient 
force to destroy buildings and uproot tree• in Ita palhwe.y. One ecbool­
house a dwelling house and numeroua br.rne and wlndmllh were demo!· 
!shed 

1

or badly wrecked, but fortunately no penon waa Injured. 
On the evening of Saturday, June 17th, wlnd-squalla and hallat.orma of 

much severity swept over the eaatern part of Calhoun county and through 
Webster, inflicting great damage in localities from the effects of hall and 
wind. Nea.r Manson, Calhoun county, the force of the wind Will great 
enough to demolhh four or tl1'e residences r.nd a half dozen b&rne. Hall 
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was the principal agent of destruction to crops, and the damage was heavy 
over a wide belt of country. The city of Fort Dodge suffered severely. 

JULY. 

The month was about normal in temperature, the average for the state 
being 73.1°, with & range of about 6° from the lowest to the highest me&n. 
The average of the northern section was 71.8°; central section, 73., 0 ; 

southern section, 74°. The extremes for the month were recorded as fol­
lows: 101° at DeSoto on the 23cl, and 3 ° at Mason City on the 30th. The 
hottest weather of the month was from the 23d to the 26th, inclusive. The 
average ralnf&lllor the month was 3.07 inches, which Is about ball an inch 
below the July normal for the state. The extremes were 8.66 inches at 
Lenox, and .42 of an inch at Whitten. By aections the s.verages were as 
follows: Nor thern section , 2.53 Inches; central section, 2.30; southern sec­
tion, 4. 37 inches. There were 16 clear da.ys, 5 cloudy, and 10 ps.rtly cloudy. 

:EXTRACTS J'ROM OBSERVERS' NOTES. 

Bonaparte-B. R . VALE: A royal month for corn culture, hay making 
and grain hanest gener&Uy; June and July corn late, but in 1:ood Lllth. 

Coon Rapid-DoWNS & Co.: Harvestin1: of all small grains well under 
way, and had moat favorable weather for haying and harvesting; corn has 
gained, and is as far a.dvanced ea uaual for this time of year. 

Greenfield-J. G. CULVER: There baa been very little wind during the 
month; oats and corn mostly st&nd well. 

Grilltleli-A. 0 . PRicE: Seldom better harvest weather, and seldom 
grain standln1: better to harvest. 

West Bend-PHIL. DORWEILER: A fine month and ha.rvesting pretty 
well along, promising a. fair yield. 

AUGUST. 

The month wu warmer tba.n usual. The average temperature lor the 
a tate was 74.4° , which is &bout 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 77.20, recorded at Glenwood; lowest, 
n o at Eagle Grove and Cresco. The maximum temperature recorded WlloB 

100o, at Wapello on the 3d, at Bedford on the 9th, anti at Hampton and 
Clarind& on the 23d. The average rainfall for the state was 3.68 inches, 
which !a about .61 of an loch above the normal ·lor August The avera.gea 
by sections ware 111 follows: Northern section, 3 40 inches; central section, 
3.38 inches; southern section, 4.25 inches. The greateat amount reported 
for the month was 10.45 lnchea, at Thurman; least amount, 1.12 inches at 
Algona. There were 17 clear days, 10 partly cloudy, and 4 cloudy days. 
Sioux City reported wind veloohy of 59 miles an hour from the northwest 
on the 2d. 

EXTR.A.OTS FROIIl OBSERVERS' NOTES . 

BonaparU-B. R. V .ALE: A profitable and seasonable month; tempera­'ure above normal at cloae; aoU too dry for seeding at close of monlh. 
ClintorJ-LUKK RoBERTS: The hailstorm or the 11th wu an unusual 

one for this aeotlon; hallatonee aa lar~re aa walnuta fell and did considerable 
dr.ma~:e. 

IOWA WEATHER AND CROP SERVICE. 21 

Gri.aneJJ-A. 0. PRicE: For finishing harvest and rounding out the 
corn crop, an ideal month. 

Hamboldt-H. S. WELLS: Corn cuttlni be~run ; thN18hln1: Is about 
done or Ia in stack; too dry and hard lor plowinc; moat pastures are l{ood; 
beet yield of oats, 150 bush., Is; whea~ 20; !tax 1e alee crop; the bulk o! corn 
crop should be sale from frost now. 

Lamoni-T. J . FITZPATRICK: The month closed very dry and hot; corn 
at end of the month safe from frost, but sulferlng some from the dry 
weather. 

Ovid-H. C. MILLER: A very warm clear month , with no high winds . 
Toledo-L. G. BooKWALTBR: The month of August b aa had hot days 

and cool nights; corn is making progreee and tl;l.a t which was pl&nted early 
1e ready to be cut and shocked; the high temperature baa dried the bladea 
in some places; the apple crop is very thl.a; puture.sara very i:ood· 

West Bend-PHIL. DoRWEILJCR: Montb. wu favorable for baylnl: and 
threshing; corn planted in sea110n will be all rl~:ht in about a week. 

BEPTEloiBKR-

Tbe month was characterized by abnormal edremea of temperature, 
breaking all previous September recorda i n Iowa for both hot and cold 
weather. At the central station the average temperature or theflrstaeven 
daya was 80.2°, and on the 5th and 8th the maximum waa 99°. Several vol­
untary stations reported maximum temperature& exeeedlni 100°, the hi~:h­
est being 104°, at Eldon on the 6th. The mean for the ata\e for the month 
waa 62.6°, which !a about 1.8° below the norm .. ! for September. By aeo­
tlons the avel'll&'ea were as follows: Northern section, 60.6•; central sec­
tion , 62. 0

; southern section, 64.1°. The coldeet weather occurred durlni 
the last five days of the month, all portions of ~he atate being visited by 
killing tro1t and lreezlog temperature. The lowest record was 16° at Shel­
don and Sibley on the 28th, &nd at Mason City on the 30th. The month was 
unueually dry, the average rainfall lor the state being .93 of an inch, which 
amount Is 2.06 lnchea below the normal. The average of the northern aec­
tlon was 1.01 Inches; centralaeotlon, .1t of an inchr southern section, 1.06 
Inches. Blockto.n station reported only a trace, and at Fonda no rainfall 
was recorded. There were 16 clear daya, 9 partly cloudy, and 6 cloudy. 

EXTRACTS FBOK OBSERVERS' NOTES. 

Booaparte-B. R. VALE: Too dry !or fall plowing or aeedini to 
advantage. 

Greenneld-J. G. CULVER: Corn generally well matured; pastures very 
short; very little fall plowing done . 

Ovid-H. c. Mn.LER: All tender vegetation kLUed by froet on the 29th 
and 30th. 

Sioru Ce.ater-Thresblng about hall done; corn Ia ready and husking will 
be commenced. 

Toledo-L. G. BOOKWALTER: Thla hal been a very dry and duaty 
month; the latter part of the month unusually cold, with frost and frozen 
water. 

West Bend-PHILIP DORWEILER: A line month but too dry; DO kill­
ing froet till the 26th; very hard frost on the 29th and 30th; corn all rlgbt 
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and will be a good crop; oats yield well; wheal only fair, hardly an 
average. 

OOTOBER. 

The month was warmer than uaual, with a very large percentage of 
clear and fair weather, and generally deficient rainfalL The monthly 
mean t-emperature of the stat.e, as shown by 118 reports, was 56.7°, which 
1e about 6.6° a.bove the October average. The mean of the northern sec­
tion was 54.2°; central section, 57° ; southern section, 59° . The highest 
t.empera.ture reported was 95°, on the 13th, a.t Mooar, Lee county; lowest, 
1T0

, at Hampton on the 29th. The average precipitation lor the state was 
L 73 Inches, which is about .5 of an Inch below the normal for October. 
The average lor the northern section was 1.90 Inches; oestral seot!on, 1.44 
lnohea; southern section, l. 73 inches. The largest amount reported waa 
4.6i !nchea at Thurman and the least amount .15 of an !nob at Hamburg, 
both places being located In Fremont county. Of the total reported at 
Thurman, 3. 72 Inches fell in 24 hours, on the 24th and 25th. The prevail· 
!ng wind direction lor the month was south. The month was very favor­
able lor farm operations, except plowing, lor which work the soil was too 
dry and hard. 

EXTRACTS FROM OBSERVERS' NOTES. 

.Algona-C. D. PETTmONE: First snow of the season on the 19th. 
Bonaparte-B. R. VALE: A splendid month lor maturing corn and all 

kinds of work except plowing; fall grain very spotted. Corn husking In 
progreas the last t.en days. 

Forest Cit;y-.J. A. PETERS: Temperature about 8° above normal., and 
precipitation about linch below. Many of the farmers have finished pick­
Ing corn; ground very dry. 

Grand Meadow-F. L. WILLIAMS: The month was extremely favorable 
for all farm work; corn husking well along and the crop lain good cribbing 
oond!t!on; paaturea still lair. 

Grinnell-A. 0. PRICE: Too dry for plowing, but a pleasant month for 
farm work otherwise. Leu than an inch of rain during the past two 
months. 

Lamoni-T. J. FITZPATRICK: The first killing frost occurred on the 17th. 
Ridgeway-ARTHUR BETTS: A warm October; minimum temperature 

did not go as low as in September; much hazy weather; wild geese around 
since the 16th; no frost during the first 16 days. The 23d was a phenome· 
nal day with the temperature ranging from 54° to 88° and averaging 75°, 
with a gale from the south. 

West Bend-PmL. DORWEILER: Month favorable for farm work and 
corn husking well along, with pretty good yield. 

NOVEMBER. 

The month was much warmer than usual in all parte of the state, break­
Ing all previous records lor the ltate. The mean temperature was 43.9°, 
which is about 11° above the normal. The mean by sections was as tol· 
lows: Northern section, 41.9°; central section, 43.8°; southern section, 46°. 
Burllngton reported a maximum of 86° on the 17th. The lowest tempera­
ture reported was 8° at Primghar on the 2d. The averaee precipitation 
for the state was 1.20 inches, which is about .22 of an Inch below the 
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normaL The avera.ge for the northern section was 1.16 inches; central 
section, 1.41 inches; southern seotl.on, 1.03 Inches. Belle Plaine reported 
the largest amount for the month, 2.97 l.nches; Estherv!lle the lowest, .13 
of an inch. There were 12 clear days, 8 partly cloudy, and 10 oloudy days. 
The month was favorable for cribbing corn, and securing in prime oondl· 
t!on all late-maturing crops. 

EXTRACTS FROM OBSERVERS' NOTES. 

.Alta-DAVID E. HADDEN: First snowfall of the season on the 30th. 
November, 1 99, was a warm and very plefiSant month; lawns wel:'e green 
during the entire month. 

Bonaparte-HoN. B . R. VALE: An !deal month lor all kinds of work. 
Since the rain on the 14th a large acreage has been plowed. 

Carro//-MoSFS SwoN: A Yery fine month. Farmers plowing up to 
the 30th. 

Clinton-DR. LUKE RoBERTS: Lightest November rainfall in 21 years, 
except In 1885 and 1889. The warmest November in 21 years. 

Corning-JEROME SMITH: Dandelions in blossom In the fields on the 
30th. First snow of the season on the 30th. 

Cresco-GREGORY MARSHALL: The mean temperature, 39.6°, is the 
highest ever known here . 

Ponda-N. C. BARRON: Corn husking !a nearly all done and more than 
the average amount of fall plowing done. 

Forest Cit;y-J. A. PETERS: Farmers are plowing at the close of the 
month . Corn lio all gathered. Temperature over 15° above normal. 

Port Madison-MISS L . A . McCREADY: A very pleasant, but dry 
month. Thanksgiving was more like a spring day. 

Grinnell-A. 0. PRICE: Perfect weather lor husking corn and prepar· 
lng lor winter. Roads like a pa.vement. 

Guthrie Center-RALPH H. JoNES: The month has been mostly clear. 
Port Dodg>:-R. W . BLAIN: November was :fine for fall work. Corn all 

gathered in good condition; too dry to plow; first snow on the morning of 
the 30th; there were 11 clear, 11 partly cloudy, and 11 cloudy days. 

Humboldt-HENRY S. WELLS: Corn all harvested; plowing all done; 
much attention La paid to purcbas!ng sheep. 

Lamoni-T. J. FITZPATRICK: The month was remarkable for dry, 
wal:'m weather; excellent lor the corn harveat. 

Larrabu-H. B. STREVER: The month has been very warm; corn husk­
ing completed near the close and considerable plowing done late in the 
month. First snow on the 30th. 

Logan-MRS. M. B. STERN: The fall has been dry, but remarkable lor 
clear, warm sunshine. The morning of the 30th was ushered in with a 
thunderstorm with bright, vivid lightning, followed by our tlrat snow, 
which melted as it fell. 

Mount Vernon-REv. Jos. W . HUBBARD: A wonderful November; 
nothing to compare with it In fourteen years. . 

Ovid-H. C. MILLER: A very warm and pleasant month; grass as green 
as in the spring, and lots of dandelions In bloom. 

Ridgeway-ARTHUB BETTS: Thie November bas been a phenomenon; 
it is a wlnt.er shortener; children were gathering wild tlowers on December 
let; the dandal!ons and white mallows are quite abundant; no frost from 



24 ANNUAL REPOR T OF THE 

14th to 24th. October, 1898, was only 3° warmer than th is November; wild 
~reeae going eouth 22d. 

DECEMBER. 
The general character of the month was very pleasant and favorable. 

The mean temperature waa 22.6°, which Is about 1° below the normal for 
December for the state. By soctions the means were as follows: Northern 
aeotlon, 20.2°; central section, 22.7° : southern sect ion; 25°. T he maximum 
temperature reported for t he st&te was 75° at Belknap on the 22d; minl­
mum lemperature, 19° at Ruthven on the 31st. 

The n erage precipitat ion for the state was 1.61 inches, which is abont 
.23 of an inch above normal. By sections the averages were as follows: 
Northern section, 1.34 inches; central aection, 1.80 inches; southern sec­
tion , L69 Inches. The largest amount was reported at Monticello, amount­
ing to 4.28 Inches for the month; least amount, .10 of an loch at Clear Lake. 
There were 12 olear days, 10 cloudy, and 9 partly cloudy dayo. 

EXTRACTS FROJl OBSERVERS' NOTES. 
Albia-R. MOORE: Winter has been quite mild so far; very little snow 

and rain during the month . 
Bancron-E. G. BAILEY: December closes with clear akles and no 

snow; but little wind during the month. 
Bonapar~B. R. VALE: A very pleasant month; favorable for stock 

and farm work. · 
Clinto~>-DR. LUKE RoBERTS: Maximum temperature, 2 .9° below nor· 

ma.l; minimum temperature, 4.8° below normal. From 1882 to 1887, Inclu­
sive, \he mean minimum for December was - 20.3°. The mean temperature 
for December, 1899, w&s 6° below normal. Hainfall, .24 of an inch below 
December normal. 

~corah-F. H. BAKER: Amount of precipitation for 1899 at thh 
station, 27.52 inches; number of days below zero in the year, 42; highest 
temperature, 93°, July 22d. 

Elkader-CHARLES Rl!l!NEOKE: Mean temperature for 1899 was 46. 9°; 
total preolpltatlon, 29.60 Inches; snowfall, 26.16 inches; highest tempera­
ture, 1000, September 6th; lowest, - 28°, February 9th and lOth. 

Fa.rette--R. Z. LATI:KER: Ground and streams froze up December 3d, 
and thawed out 11th; atreams froze again on 14th, with sleighing from 13th 
to 19th; light snow and ice at end of month . 

Grinoeli- A. 0 . PRIO!: No snow o! importance; month generally 
pleasant; only one severe storm. 

Harlo.~>-0. A. REYNOLDS: On the whole, a tine month; neither too 
cold nor too warm for winter weather. 

Larrabee-H. B. STREVER: Unusually warm until Christmas, when 
winter was ushered in with a oold wave. 

LogB11-MRS. M. B. STERN: A tine winter month; no severe storms nor 
extremely cold weather. 

Newton-A. LUFKIN: Total rainfall, Including melted snow, for the 
year, 27.26 Inches. . 

Orid-H. C. MILLER: Winter commenced without the usual fall rains; 
ground dry and water scarce. 

Ridgewa,r--ARTRUR BETTS: The warmest of three Decembers; big 
snow on 11th, came to stay. Last week was coldest; plowing was done 
until the 11th. 
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CLIMATE AND CROP REVIEW-SEASON 1899. 

The unusually severe winter of 1898-9, which began abo ut ten days 
earlier than the average, was protracted fully two weeks beyond the usual 
period for the advent of spring. The extr emely low temperature that pre­
vailed in F ebruary and March froze the soil to an unusual depth, and the 
season for fa rming operations opened two to three weeks la.ter than the 
average of r ecent years. Seeding of spring wheat an d other small grain 
was begun in the northern and central districts about April lOth , and con­
tinued , with more or Jess interruptions, to about the 25th of the month. 
In portions of the southern section seeding operations and field work 
generally were greatly delayed by exceesive moisture, resulting in a mate­
r ial decrease of the acreage of small grain. It was early discovered that 
more than 80 per cent of the winter wheat in the southern section and a 
very large percentage of the clover in all parts of the state, had been killed . 
by alternate free zing and thawing during the winter and spring months. 
The acreage of winter wheat sown in the fall of 1898 was very small, and 
the aggregate loss by winter·killing was relatively light; but the almost 
total destruction of the clover plant was seriously felt in nearly all pa.rts of 
the state. The last half of April wa.s somewhat warmer than usual, with 
plentiful rainfall, giving a vigorous start to vegeta.tion, and by the close of 
the month farm work was fairly well advanced, and the fields showed a 
good stand of spring wheat, oats and barley. Grass was about as well 
advanced as usual in meadows and pastures by the close of April. 

In May the temperature of the air was about normal, though quite vari­
able. The soil, however, was unseasonably cold during the larger part of 
the month, In consequence of the deep freezing during the latter part of 
the winter, the lateness of the spring, the excesai ve precipitation, and prev­
alence 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 more than the usual amount of replant­
ing 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, com­
pared with the area that would have been planted under more favorable 
conditions. At the close of the month there remained much planting to be 
done, especially in the southern section. The stand secured in the area 
planted was very uneven, raging 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 very good, the 
chief drawback being a tendency to rank growth on rich, moist soils. 

June, as a whole , was seasonably warm, and the average amount of rain­
fall was slightly above the normal, though quite unequally distributed. 
The average of the northern section was 6. 70 inches, the central section, 
5.10 lnehes, and the southern section only 3.33inches. The greater number 
of showers occurred in the first half of the month, with much humidity and 
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warmth, causing a rapid growth of all kinds of vegetation. The last half 
or the month was generally dry and more favorable for cultivation of corn 
especially in the southern sect!on, where dry weather was greatly needed: 
at the close of the month corn was in all stages of growth , ranging from an 
inch to two feet in height; and fair progress had been made in its cultiva­
tion , though under great disadvantages in many localities. Small grain 
was mostly h eaded out, with rank growth and a marked tendency to lodge 
and numerous indications o! damage by rust. ' 

July was normal in temperature and the weather conditions were gen­
erally favorable for t he rapid advancement of crops, and also for the com­
fort of those who were engaged in farming operations. The rainfall was 
less than normal, the southern sectlon receiving the larger amount· but 
there was sufficient moisture in t he larger part , of the state. From the 3d 
to the 15th the weather was murky, cloudy and showery, causing much 
delay in haying and cultivating late ~orn. But the moisture was beneficial 
to corn, pota.toes, pastures and garden truck. The last half of the month 
was dry and warm, affording ideal weather conditions for harvesting hay 
and grain . The month, as a whole, was favorable for the rapid advance­
ment of corn, which had made a late start and needed forcing weather to 
bring it to maturity in advance of frost. And all growing crops were well 
advanced during July. 

August was warmer than usual, the daily average for the state being 
1.3° above the mean for July. And the average rainfall in all sections was 
slightly above the normal lor August. During the first week there was an 
excess of rain in the central and southern districts, with local winilstorms 
of considerable severity, causing some damage to corn and grain in shocks; 
but the benefits resulting from the timely and liberal supply of moisture 
greatly exceeded the incidenta.l damage and delay in harvest operations. 
The month closed with a protracted period of w .. rm and dry weather, which 
was favorable for maturing early planted corn and for threshing and closing 
up work in the harvest fields. And at the end of the month the larger part 
of early planted corn was sufficiently advanced to be cut and shocked. The 
soil was generally too dry for plowing, and pastures were short. 

September was notable for extremes of hot and cold weather, exceeding 
all previous records for that month in all the years since observations have 
been recorded in the state. Hot winds prevailed during the larger part of 
the first week, and on the 5th and 6th the maximum temperatures at 
numerous sta.tions registered from 96° to 104°. This period o( extreme heat 
terminated on the night of the 7th, with lig ht and fairly well distributed 
showers, followed by much cooler and generally very dry weather during 
the remainder of the month. The effects of the hot and dry winds were 
very marked in the cornfields, but the crop as a whole was much benefited 
by being swiftly hastened to maturity, placing it beyond danger of harm by 
the killi.ng frosts that reached all parts of the state during the last five days 
of the month. Frosts were noted at various places as early as the 14th, and 
thereafter on various dates with increasing severity, until freezing tem­
peratures wel'e recorded at all stations from the 26th to the 30th. The 
month was generally favorable for brln~eing the late growing crops to 
maturity; but unquestiona.bly corn and potatoes would have been better in 
quality and total yield if the temperature had been equable and the killing 
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froata had been deferred till the normal period. The total output or soil 
products in the at&te, however, Ia fairly satisfactory and remunerative. 
The drouthy conditions in the latter part of the see.son materiAlly retarded 
fall plowing and. lessened the acreage or fall wheat and rye compared with 
former year~. 

CLIMATE AND CROP BULLETINS. 

SUJGIA.RlES OJ!' WEEKLY BULLETINS ISSUED DURING THE CROP SEASON, 
1899. 

BULLETIN NO. 11 WEEK ENDING APRIL 10TH. 

Compared with last ye•r the sea10n lor b.glnning seeding and other 
farm operations Ia about three w.eeke late; and It is fully two weeks later 
than the average of the pa.s' ten years. Winter conditions prevailed 
through the month of March, and until about the close of the first week of 
April. At the central atatlon the dally mean temperature of the past week 
was about 9° below normal, and at Keokuk the a.verage dally deficiency was 
16° for the week ending the 8th !nat. Under these conditions the frost In 
the soU is receding very slowly, and the surlace has been generally too 
wet lor field work. In some ol the counties In the central section a begin­
ning haa been made In seeding on dry ridges and well drained fields. With 
favorable oondhlons a fair start in that line will be made the coming week. 
The .fields of winter wheat have not as yet shown signs of life, and it Ia 
believed that late sown wheat is about all killed. The earlv sown fields 
have also suffered material damage. Last year's seeding of olover has 
been badly Injured in all sections. Lese hardy va.rietiee of fruit have been 
considerably injured. The oonaumptlon of grain and forage during the 
past winter has been much greater than uaual. 

BULLETIN NO. 2, APRIL 17TH. 

The past week brought a decided Improvement In weather conditlo~e. 
The temperature of the first hall of the week was much above the normal; 
lower temperature prenlled during the l•st hall, but the average for the 
week wao warmer than usual for the second week In April. There was 
more than the normal •mount of sunshine, with a prevalence or drying 
winds, causing a rapid Improvement In the condition of the soli. There 
were a few light showers, but the amount of ra.infall was not aufficlent to 
retard field work. In the northern and central d!strlota much progress has 
been made in seeding wheat and oats; and the bulk of small grain will be 
planted within the coming week, with generally fair conditions of the soil. 
In portions or the southern dlstrlots the work of seeding has been retarded 
by excessive moisture In the soli. The acreage of spring wheat seeding In 
the northern and central districts will nol be materially less than last year, 
and about the usual area of other small .rrain will probably be sown. The 
extensive killing of clover will probably necessitate plowing and pla nting 
more than the usual amount of meadow and pasture land. Reports a s to 
condition or winter wheat are generally unfavorable. 
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BULLETIN NO. 3, APRIL 24TH. 

The average temperature for the past week was about normal, and 
weather condi tions were genera.lly favorable for rapid progress ln farmin g 
operations. Scattered showers i n tha central and southern districts gave 
an ample supply of moisture for present needs; but In portions of the north­
ern and western districts the soli is becoming quite dry and rain Is needed 
to start vegetation. Spring wheat seed ing Js practically completed, and 
the acreage Is probably a little lees than lt.s' year. In the northern and 
central sections seeding oats and barley Is nearing completion, the acreage 
of these crops being nearly an avera.re. In the southern section oats seed­
Ing has been oonelderably delayed by the wet condition of the soli and 
recent copious showers. On the whole the oullook for spring grain crops 
le fairly satisfactory, though somewhat below the normal oondltlon. Win­
ter wheat is practically a failure in the larger part of tbe limited area 
seeded to that crop. Clover ht.s been badly winter-killed i n all parte of 
the state. A good beginning has been made In plowing and preparing 
ground for corn. Gran Is making a late start, and stock will require feed­
Ing much later than usual. 

BULLETIN NO. 4, MAY 1ST. 

The past week waa warmer than uaual, the dally excess of temperature 
ranging from 6° to 12°. Nearly aU pa.rts of the elate received copious 
showers, giving an abundance of needed moisture. All conditione have 
been very favorable for the growth of vell'etatlon; and rapid prOJ!rees was 
made in farm operations except in portions of the southarn dietrich where 
work was retarded by excessive rains. Grass has started nicely, and in 
many sections pasturage Is sufficient for the support of &took. Spring 
wheat, oata and barley germinated qulokly, and generally show a good 
stand. In some of the northwestern counties very high winds caused dun 
storms on the 28th, and some Injury reoulted to recently sown fields of 
small grain. Active preparations are in progreas ln all sections for plant­
ln.r corn , and with favorable weather a good beglnnlna- will be made dur­
Ing the first week ln May. Reports !.ndlcate a proba.ble increase In the 
acreage of corn compared with last year, In consequence of winter-kUling 
of wheat and clover and the unfavorable oondlt!ona for early seeding 
of small grain. The spring pig crop Ia likely to be much lighter than uaual. 

BULLETIN N O. 5, MAY 8TH. 

The mean temperature of the past week was above normal, the average 
da.lly excess ranging from 2° to 9° . On the morning of the •th frost was 
observed a.t many stations, but no damage resulted. The rainfall was ample 
in all districts and somewhat excessive ln portions of the southern and 
central sections. Weather conditions have been favorable for the growth 
of grass and all small grain crops, which are reported to be In very fine 
condition. Pasturage sufficiently advanced for the full support of stock. 
A large area has been prepared for corn and pla.nting will be in full prog­
ress as soon as the conditions of soU will permit. In numerous localities a 
fatr beginning has been made in planting. Apple, plum and cherry trees 
are generally ln bloom. In respect to leafajfe, bloom and general growth 
of vegetation the season is about as well advanced as the average of recent 
years. 
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BULLETIN NO. 6, M.A. Y 15TH. 

There was more than the uaual amount of cool and cloudy weather dur­
ing the paat week, and the week closed with a heavy storm which brought 
exceaalTe molature in portions of the central and aouthern sections. Iowa 
City reported 4.35 inches for the seven days ending Monday A. M., and 
Cedar Rapids 2.01 inchea, which will cause some delay in field work. Con· 
ditions were generally favorable, however, during most C?f the week, and 
the time has been wellimproTed in plowing and planting operations. In 
all diltricta considerable progreas has been made in planting corn, with 
the aoll in ~rood tilth. This work is probably more advanced in the north· 
ern and central districts than in the southeaatern part of the state, where 
there has been an excess of moisture. Spring wheat, oats and barley have 
made fine advancement, and the week has been very favorable for grass. 
But little damage resulted from frost on the 13~h. Fruit trees, vines and 
berries that escaped destruction during the winter Kive promise of good 
crops. 

BULLETIN NO. 7, MAY 22D. 

The past week wa& unseasonably cold and wet, with an excessive amount 
of cloudiness. The daily mean temperature ranged from 3° to 5° below 
normal. The amount of rainfall was above normal in all districts and was 
very heavy ln the southern half or the state, where the soil was already 
saturated by the heavy showers of the preceding week. Under these con­
ditions but llttle progress has been made in planting corn, except in some 
favored locallties and on the naturally dry or tile-drained lands. In the 
northern districts planting is more adnnced than in the central and 
southern sections. In large portions of the central and southern district• 
plowing and planting operations will not be completed until after .Tune let, 
even under the most favorable weather conditions in the future. Numer· 
ous reports show failure of germination of early planted corn, and it is 
probable that more than the uaual amount of replanting will be necessi· 
tated. The conditions have been very favorable for grass in pasta rea and 
meadows, new seeding of timothy and clover and all spring grain crops. 

BULLETIN NO. 8, HAY 29TH. 

The first three days of the week were slightly cooler than usual, and 
generally fair. The last three days brought much higher temperature and 
showery conditions, which developed severe atorma of rain, hail and wind 
in numerous localities on the 27th and 28th. Considerable local damage 
reaulted fr.om etreots of hail and fioods. Tbe corn and wheat d.istriot 
reporta received by wire show the following excessive amounts of rainfall 
at the stations named: Cedar Rapids, 4.87 inches; Clinton, 4.35; Hampton, 
3.92; Ogden, 3.93; Waterloo, 3. 79; Marshallt.o"n, 4.3i; Forest City, L86; 
Iowa City, 2.55. The heaviest atorms of the week swept through the cen· 
tral and northern aeotions of the state. Some progreaa has been made in 
planting corn in diatricts where the soU was sufficiently dry. In consider­
able portions of the northern section the work is practically completed, 
though some will need replantiag. For the state at large it b estimated 
that about three-fourths of the corn area has been planted, but the con.di· 
tion of the stand secured tn the early planted fields will necessitate more 
th.ao the usual amount of replanting. Under existing conditi.ons it is prob-
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able that planting operations will 11ot be completed in all districts before 
June lOth. Experience in put years proves that with the soU in good 
tilth, and with thorough cultivation, a fair output of corn may be secured 
from good seed planted at that date. 

BULLETIN NO. 9, JUNE 5TH. 

The paat week was warmer than usual, the average daily temperature 
ranging from 4° to 8° above the normal. The humidity of the air was 
excessive and frequent ahowers added to the large surplus of rainfall of 
the precedi.ng two weeki. The northern section received some of the 
heaviest showers, which ftooded the low lands and damaged cornfields on 
the slopes in numerous localities. In all parts of the state the amount of 
moisture is excessive. These conditions have not been favorable for small 
grain crops, which are likely to become too rank on all rich and moist 
lands. Some progress has been made in planting corn in the southern sec· 
tion, where the work hall been previously delayed; but there is a consider· 
able area yet to be planted if weather conditions in the near future are 
more favorable. The acreage in that section is likely to be materially 
reduced. Much replanting has been done in all sections, a.nd a fair start 
has been made in cultivation wherever the soil was dry enough. The 
weather bas been favorable for new seeding of timothy and clover, and for 
potatoes and garden truck generally. 

BULLETIN NO. 10, JUNE 12TH. 

The average temperature of the past week was allghtly above normal, 
with about the usual amount of sunshine. The first half of the week was 
showery and latter part generally fair. Except in portions of the north· 
east and southeast districts conditions were favorable for drying up surplus 
moisture, and placing the soil in condition for cultivation, and completing 
the work of planting where it had been retarded by excessive raina. It 
has been the best week of the season and the crop situation is conaiderably 
improved. Fair progress bas been made in cultivating corn, the fields 
present a cleaner appearance, and the plant• a better color. In portiona of 
the southeast district planting operations will be continued throughout the 
ooming week, if weather is favorable; and at beat, some of the land 
intended for corn w111 be sown to forage crops or abandoned. Conditione 
durin~r the week were somewhat improved for spring wheat, oats and 
barley; but many reports indicate that small grain is becoming too rank 
for beet results. Grass in meadows and pasture• is doing well, but the 
stand was greatly impaired by the severe winter, and the hay crop wlll not 
be as heavy as usual. The shortage will be made good by millet and other 
forage crops. 

BULLETIN NO. 11, JUNE 19TH. 

The average temperature of the past week was about normal. Very 
heavy ehowers on the 12th and 13th brought a. great excess of rainfall on 
the western slope and over the greater portion of the northern half of the 
state. Following are some of the heavier amounta reported: Harriaon 
county, 6.65 inohee; 9arroll, • .26; Crawford, 3. 73; Adair, 3.40; Mills, 2. 74; 
Monona, 2.63; Palo Alto, 2.88; Buena Vista, 2.615; Webster, 2.56; Black Hawk, 
4.48; Bremer, 4.13; Wright., 4.50: Humboldt., 4.04; Franklln, 3.66; Winne-
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bago, 3.10; Floyd, 2.64; Howard, 2.26; Winneshiek, 2.29. Considerable 
damage by floods and soil erosion resulted from these showers, and the 
needed work of cleaning the corn fields was delayed. On the 17th con­
siderable damage· was cause!! by local hail and windstorms in some of the 
counties in the central and northern districts. Despite these drawbacks 
fair progress has been made in cultivating the cornfields, and in finishing 
planting in the southern section. The condition of corn is very uneven, 
and the output uncertain; but with favorable conditions in the future it is 
possible to bring the crop up to an average in the larger part of the state. 
Reports .from nearly all sections confirm previous ad vices as to the rank 
growth of spring wheat, oats and barley, and the danger of loss by lodging. 
Grass, potatoes, gardens and small fruH have been favored by the abundant 
moisture. · 

BULLETIN NO. 12, JUNE 26TH. 

The past week was slightly warmer than usual, and the percentage of 
sunshine was about normal. The rainfall was phenomenally heavy in a 
small portion of the central district. Ames reported 4.61 inches, accom­
panied by damaging hail and wind; Ogden, 3.81, and Ma.rshalltown, 2.04 
inches. In the larger part of the state, however, the amou'bt of rainfall 
was light, and conditions were favorable for drying the soil and for general 
farm work. On the whole the weather conditions were about all tha.t could 
be desired, and fair progress hat been made in clea.ning out the weedy 
cornfields. In portions of the southea~t district planting op~rations have 
been continued on land• that were previously too wet; and the cultivation 
of corn on drier lands is in progress with improved prospects. All small 
grain crops are yet standing up fairly well, though unusually heavy on rich 
moist lands. Haying is commenced in many localities, with generally less 
than the average yield. The potato crop is very promising in all sections. 
Pastures are notably good. Conditions have been very favorable for berries 
~nd garden vegetables. 

BULLETIN NO. 13, JULY 3D. 

The past week was slightly warmer than usual, the average being 
reduced by cool nights; but there were four to five bright, clear days, 
affording excellent conditions for work in the fields and the advancement 
!Jf all crops. Sac county reported phenomenally heavy rainfall on the 26th, 
and some other northwestern counties received more than the normal 
amount; but in the bulk of the state there was scarcely any hindrance of 
work on account of wet weather. In the sowthern section the soil was 
becoming too dry, and the showers on the 2d and 3d were timely and ben­
eficial. The week was especially favorable for oats, which had made rank 
growth and is in danger of lodging . There are some reporte of damage by 
falling and rust, but In the main this crop is standing fairly well. Spring 
wheat and barley are doing well. Excellent progress has been made in 
cultivating corn, and reports as to this crop are generally more cheerful in 
tone. A . cc;msiderable· portion of the early planted corn will be laid by 
during t~e first . week in July. The cornfields show all stages of growth, 
fr:om early germination to waist high and first appearance of tassela. On 
.the whole the crop outlook is somewhat improved. 
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BULLETIN NO. 14, JULY 10TH. 

The average temperature of the past week was reduced somewhat below 
normal by cool nights ancl showery weather. In the larger part. of the 
state the amount of rainfall was seasonable and beneficial to oropa; but there 
was some local excess in portions of the central and southern sections. 
Windstorms with heavy r ains on the n.ight of the 5th and 6th caused some 
damage to corn and rank fields of oats and other small grain in the central 
and northern sections. On the whole oropa are doing fairly well. A large 
portion of the early planted corn has been laid by, and good progress has 
been made in cultivating late planted cornfields. Barley is ripening and 
much of it ready for harvest. Oats considerably lodged, but. generally 
filli.ng well and promising a fair _yield. Spring wheat is doing well, wUh 
no signs of material damage by rust or lodging. Rye is mostly in shook. 
Haying is in progress with less than normal yield. Reports from county 
and township correepondenta for July have been summarized, and show 
following averages of condition& for the state: Wheat, 93 per cent; corn, 81; 
oats, 96; rye, 80; barley, 97; flax, 94; millet, 97 ; sorgh1•m, 87; bay crop, 82; 
potatoes , 100; sweet potatoes, 96; apples, 60; plums, 66; grapes, 43. 

BULLETIN NO. 151 JULY 17TH. 

The week was warm, with more than the usual amount of humidity and 
cloudiness. The weather was unsettled and threatening, with tendency to 
frequent showers, which brought excessive moisture in portions of the 
east central, northeast, north central and south central districts . In the 
balance of the state, howe ver, the amount of rainfall was not in excess of 
the requirements for crop growth. In about one-third to one-half of the 
state work in the hayfields was retardPd, and a good deal of hay b a s been 
injured by freque!U rafus and lack of sunshine. In the drier districts fair 
progress has been made in haying; and ha.vesting rye, early sown oats and 
barley. With favorable conditions harvesting spring grain crops wlll be 
general in the larger part of state within the coming ten days. Corn bas 
made very good progress in all sections, and the bulk of the crop has been 
laid by in fair condition; but work of cultivation is in progress in late 
planted fields and bottom lands. Prospects for the crop as a whole are 
steadily improving. Oats and other small grain crops are stand ing up 
fairly well, under somewhat adverse conditione, and with a favorable bar­
vest season the output will be good. Potatoes, paetures and garden truck 
are doing notably welL 

BULLETIN NO. 16, JULY 2tTH. 

The past week was warmer than usual, the ma.:dmum temperature• rang 
ing above 90° the last two days. The rai nfall was light and confined to a 
very amall area, the bulk of the state being dry, with a large percentage 
of sunshine. There were six days of ideal weather for fi nishing haying, and 
harvesting early grain crops. The oats harvest is well advanced in nearly 
all sections, and a good beginning baa been made in cutting spring wheat. 
Barley and rye are mostly in shock and threshing is begun, the returns 
showing good average yields. Corn ha.l made very good progrese, and the 
more advanced fields are in full tassel and earing in good condition. The 
reports generallyahow that rain will be needed in the near future, though 
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no damage has thuaofar resulted[ from; dry weather. Pasturage, late pota. 
toea and garden t ruck need rain. 

BULLETIN No.p7, JULY 31ST. 

The temperature during the past week was variable, r anging from 5o 
to 10° below the normal; but being generally dry the weather conditions 
were about all tbat could be desired for rapid progreea In hay ing and har­
veat operations. In the aouthern seeM on t!J.e bulk of small gr&in is in shock or 
atack, and threshing leln'Progreea. In the northern and centr&l sections the 
work of cutting grain !elwell advanced, and In extensive distr icts it Is ner.rly 
completed. A few moredr.ye of good weather will be sufficient to secure the late 
sown fields otapring• wheat and oats In fine condition . Ear ly reports of thresh­
ere show variablelre&ulte, but the yield or oats Is generally fa ir to good 
The rainfall of the week was·very Ugbt except in a few scattered localltlea: 
and many reports Indicate tbat corn, potatoes and pastures are in need ol 
more moisture; but no materlallinjury bas been done, and the condition of 
corn baa stea.dlly Improved throughout the month of July. With a moder­
ate supply of moisture r.nd seasonable temperature in the coming momb 
the output of the corn crop Is likely to be fairly satisfactory . It Is a week 
to ten days late compared with last year, but with seasonable temperature 
in September there will be ample time to mature the crop. 

BULLETIN NO. 18, AUGUST 7TH. 

The past week was seasonably warm, with a considerable excess of rain­
fall, and more tb&n the normal amount of cloudiness and humidity. The 
heaviest rainfall waa In the central and southern districts, but all eectlons 
of the at&te received an ample supply ol moleture for present needs. Some 
damage to corn and grain was caused by severe storms of wind with heav 
downpours of rain In numerous localities; but the'ben~fits resulting fro~ 
~he timely and llberal supply of moisture will very greatly exceed the 
ocal and incidental damage, and the inconvenience of delayin harvest 
o~eratlons. In the larger part of the• state early corn is earing t!ely and 
t ~ con~IUon of the entire crop Is generally promising. Potatoes pas~ures 
an gar en vegetables have been greatly Improved by the recent' rains. 

BULLETINa NO. 19, AUGUST 14TH. 

we'i~e ah~:htS:t~,te;:~~r:~:::a~~:h:u:~l~n was recorded during the past 
oppressive on the 9th lOth and llth Thy, made the weather conditions 
IHtle above normal 'The rain! ll . e average for the week was but 
amounts being recdrded In the s~ut:as un~qua.lly distributed, the larger 
generally ample for the needs of llern an central districts; but It was 
t!ons of the state the wet th a growing crops. In considerable por­
Ing, and oats In the! shock :::el::d".";d?:

1 fa~~r~ble lor stacking or thresh­
ness. I n the northern and tl 1 ona ln]ury from continued damp­
more favorable lor eeourln:or tons o~ the central sections conditions were 
made. The corn crop Is m ~~ s, w eat and barley, and fair progress was 
ls reported In all stages of g:o ~~rapid advancement toward maturity. It 
and tassels to well filled and h: d' ~anglng from first appearance of silk 
and well cultivated fields will b: 8e~ n~ roasting ears. The early planted 
September. Probably 60 per ce t a ~ ~m harm by frost about the 15th of 

n ° t e whole crop in the sta.te will be 
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entirely sate, with seasonable weather, on or before September 15th. With 
warm and dry weather the bulk of late planted corn may be well mature& 
by September 30th . But it will require unusually favorable weather con­
ditions to make sound merchantable corn of all the late planted portions of 
the crop. The rank growth ol stalks will necessitate a protracted period 
of dry, warm weather, to bring the grain to full maturity. 

BULLETIN NO. 20, AUGUST 21ST. 

Typical August weather prevailed during the past week, with condition s 
favorable lor completing harvest work, and lor the r apid ad van cement of 
the corn crop. The bot and dry weather was follow~d at the close of the 
week by a cool wave, that brought refreshing showers In numerous locali­
ties, the northern and central districts receiving the larger amounts of 
rainfall. The conditions were especially favorable for maturing early 
planted corn, that baa made a rank growth and needs no more moisture 
than is contained in the soil and stalks. The late planted corn, however, 
would be benefited by more copious rainfall and may suller material dam­
age by continued drou~h and hot winds. Excellent progress has been made 
In threshing and securing wheat and oats; but there is a considerable 
amount of gr&ln still in the shock, awaiting the threshers. Pasturage Is 
being shortened in many localllies from ellects of dry weather, but it Is 
better than usual for the month of August. 

BULLETIN NO. 21, AUGUST 28TH. 

The past week was warmer than usual, the excess of temperature at 
the central station averaging 4° dally. The rainfall was variable, but 
sufficient i n the larger part of the state for the needs of the unripened 
crape, and to facilitate fall plowing. The conditione were very favorable 
for closing up work In the harvest fields and tbreshintr from the shocks. 
Reports of yield of wheat, oats and barley are variable, but with the excep­
tion of wheat the r eturns indicate quite satisfactory results. In numerous 
localities the yield of oats Is unusur.lly heavy. Corn Is making notable 
progress towards maturity and a considerable portion of early planted 
corn Is sumclently ripened to be cut and shocked. Late corn Is doing 
remarkably well, except in sections where t he rainfall bas been Insufficient. 
The high temperature baa " fired " the bla.des to some extent In dry and 
sandy lands. Oli the whole corn bids fair to make a full average crop. 
Pastures are very good for Au~uat. T he apple crop will be much below 
the average. Reports from special observers to ~he State Horticultural 
society indicate but little more than ha.lt a crop ol this staple fru it. 

BULLETIN NO. 22, SEPTEMBER 4TH. 

The past week wao the hottest of t he season, with the greatest amount 
of sunshlne and the lowest percentage of humidity. At the central station 
the mean temperature was 18°, and the average dally excess was over 10°. 
Showers were reported In the north central and nortbeaa\ districts, but no 
rain fell in the larger part of the state. The weather conditione were 
favorable for forcing the maturity of early planted corn, and more than 
one· half the crop Is now In fit condition to be cut and shocked. Late corn 
needs more rain for its normal development, and reports lndicr.te that in 
many localities it baa been " fired '' by excessive heat. Rain Is also needed 
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to f&ellltate fall plowing, and lor pasturage and late vegetables. Winter 
apple a have su11'ered to some extent from ell'ects of excess! ve heat and dry 
weather. Good progress has been made In threshing wheat and oats. 

BULLETIN NO. 22, SEPTEMBER 11TH. 

The week ending 8 A.M., September 11th, was notable lor e:rtremely 
h igh temperature, exceeding all previous records lor Septemb?r at any 
Iowa station. At the central station on the 6th and 6th the maximum was 
99o, and at several voluntary stations standard Instruments registered 100° 
and upwr.rda. Brlsk , to high winds prevailed during the heated period, 
which terminated with light and well distributed showers on the night of 
the 7th. At the close of the week the temperat ure was much lower , the 
minimum at several stations registering dangerously near the frost line. 
The heal and high winds do not appear to have been as damaging to corn 
aa aome alarming reports Indica ted. Fully two-thirds or the crop was 
fairly well matured and able to withstand drouth or moderate frost . The 
late planted corn will be much better In quallty U the llfe of the plant Is 
terminated by hot and dry weather than by the opposite extreme. So, on 

' the whole, the benefits resulting from this swiftly ripening period may 
meaaunbly oll'set the Injury to the straggling and belated portion of the 
crop. The weather was favorable for harvesting millet, fl ax and late hay. 
Late potatoes will be cut short to some extent, but the crop as a whole w!ll 
be above the average. Winter apples are reported to be faiJing off badly 
In some sections, and the marketable apple crop will be very light. 

BULLETIN NO. 24 1 SF..PTE!LBII:R 18TH. 

The average temperature of the past week was about normal. Light 
fro~ts were observed in numerous exposed localities on two or three morn­
logs, but no damage to crops bas been reported. The amount or rainfall 
was light and unequally distributed. The weather conditions have been 
favorable for cuttj.ng corn, and more than the usual amount of fodder bas 
been aaved by that method In seoUons where the hay crop was Ugbt. The 
corn crop Is now practically assured In all parts or the state, though in 
some aectlons a portion of the late planting would be ma~erlally helped by 
a week or two of good ripening weather. As a whole the crop Is satisfac­
tory, and more likely to exceed than to fall short of a normal yield. The 
dry wea\her that baa hurried the corn crop beyond dang-er bas been severe 
upon pasturage, neceesJtating !eedivg st.ook in some sections, and lessen ing 
the supply of milk. It has alao hindered fall plowing and seeding. 
Farmers are generally well advanceoi. with their work except plowing, and 
for that general and copious rains are needed. 

OROP REPORT JUNE 1ST. 

Summary of reports by crop correspondents on tbeacreageandcondltlon 
of state crops June let: 

WINTER WHEAT.-Tbe average condition of winter wheat, as shown by 
reports of correspondents In the counties where It bas been planted in 
recent yeara, Is only 28 per cent. This esllniale expresses the judgment of 
correspondents as to the possible output o! the crop compared with 1898. 
An effort will be ma.de ne~t month to obtain some reliable ligures as to the 
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number of acres tba~ were left Cor the hr.rvest, after deducting loea oi acre­
age by wlnter-kllllng and abandonment. 

SPRING WHliAT.-Tbe acreage shows an average decrease of 4 per cent 
for the state. The average condition June 1st was 96 per cent. 

CORN.-Tbe lateness of the se&aon and the fact that a considerable area 
of ground prepared for corn had not been planted when these reports were 
mailed, will render It necessary to defer until July a final estimate of the 
number of acres of this crop. The reports r eceived 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. 

OATS.-Acreagedecreased 1 per cent; average condition June lit, 99per 
cent. 

RYE.-Acreage decreased 11 per cent; a.verage condition, 79 per cent. 
BARLEY.-Acreage seeded compared with last year deereaeed 2 per 

cent; average condition, 9 per cent. 
TIMOTHY.-New seeding, 1 per cent increase: oonditlon, 99 per cent. 
CLOVER.-New seeding of clover, 2 per cent decrease; condition, 96 per 

cent. 
MILLET.-Increase of acreage, 11 per cent; condition, 97 per cent. 
FLAX.-Deoreaee In acreage, 12 per cent; condition, 96 per cent. 
BROOM CORN.-Decreased acreage, 9 per cent; condition, 88 per cent. 
POTATOEB.-Decreaee in acreage, 2 per cent; condition, 95 per cent. 
SWEET POTATOES.-Decrease, 6 per cent; condition, 96 per cent. 
SoRGHUM.-Decrease, 6 per eent; condition, 88 per cent. 
MEADOWS.--Condltlon, 87 per cent. 
PASTURES.-Conditlon, 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; bogs, 
96; spring pig crop, 73 per cent; foals, 95 .per cent. 

Correspondents were asked to give a careful estimate of the percentage 
of last year's corn crop held In farmers ' hands June let. The reports show 
an average of 21 pe r cent, or about one-ftflb of the product of 1898. This 
would Indicate that farmers' present holdings amount to about 68,000,000 
bushels. 

JULY CROP REPORT. 

Following Ia a summary or the regular July let report of the county and 
and township correspondents on the condition of the staple crops: 

Corn is unusually variable In condition in all districts, ln respect to 
stand, height of plants, and the amount of oultlva.tlon reoel ved. It h 
reported to have been on July let In varying stages, from an inch above 
ground to vigorous plants nearly waist high. The &Terage for the alate 
appears to be 83 per cent. Condition of spring wheat is estimated at 93 per 
ceo~, and other crops as follows: Oats, 96 per cent; rye, 80; barley, 97; ftax, 
94; bay crop, 82; p&stures, 98; mlllet, 9'1; pot& toes, 100; sweet potatoes, 96; 
broom corn, 85; sorghum, 87; apples, 60; plums, 65; gr&peo, 43. 
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AUGUST CROP REPORT-CONDITION AUGUST 1ST, AND NUI4BER OF ACRES 
IN STAPLE CROPS. 

Following is a summary of the reports of county and township corre­
apondents showing the average condition of unripened crops August let: 

Corn has made marked advancement, and the average condition of the 
crop is rated at 90 per cent, as against 83 per cent on July let. The condi· 
tlon of other crops is estimated as follows: 

Millet, 94 per cent; flax, 95; buckwheat, 90; broom corn, 88; sorghum, 
91; apples, 59; grapes, 48; potatoes, 100; pastures, 94. 

ACREAGE IN CROPS. 

We present herewith a carefully prepared table showing the acreage of 
crops by counties for the current season. It Is based on the census of crop 
acreage lor the preceding season, made by the township assessors under 
the direction of the secretary of state, as provided by the sta.tute. The 
acreage lor this season Is flgured from the reports of county and township 
correepondents eetimatlng the increase or decrease as compared with the 
year 1898. The Oguree are believed to be approximately correct. The fol· 
lowing summary of the flgures for the whole state wlll be of general 
Interest: 

CORN.-The total number of acres planted of this leadinll' crop appears 
to be 8,460,62L Last year, according to assessors' returns, the tot&! was 
8,374,630 acres, sbowing an increased planting this year of 85,991 acres. 
There was e. conelderable Increase noted in many counties, but this was in 
part o1Iset by a decrease In others, so that the net gain in acreage was small. 

WINTER Wlll!:AT.-The area of winter wheat sown In the fall of 1898, as 
returned by the &BBessors, amounted to 164,177 acres. The larger part of 
the arop was lost by winter·kllllng, and according to careful estimates of 
crop correapondentsthe total number of acres left lor the harvest was only 
27,427 acres, o~ about 18 per cent of the area planted. It is quite probable 
the deetrueUon was more nearly complete than those tlgureslndlcate. 

SPRING WHEAT.-Acreage sown this year, 1,539,391 acres, a decrease of 
87,736 acres, compared with last year. 

0ATS.-Number of acres sown this year, 4,069,557. Last year's acreage, 
4,076,669; decrease, 7,112 acres. 

BARLEY.-Number of acres harvested this sea!!On, 557,598. Last year, 
575,816 acres; decrease, 18,217 acres. 

RYE.-Acreage this year, 126,236 acres. 
FLAX.-Area sown this year, 142,175 acres. Area last year, according 

to assessors, 189,882 acres, showing a decrease of 47,707 acres. 
POTATOES.-Area planted, 154,243 acres. Area planted 1n 1898 155 131 

acres. ' ' 

TAME HAY.-Preaent acreage of timothy and clover meadows, 2,544,343 
acres. Last year the aggregate was 235,286 greater. 

PRAJRIE HAY.-Aoreage of wild hay reported by assessors last year was 
1,198,332 acres . 

PASTURAGE.-Aoreage reported by assessors, 7,460,922 acres. 
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lOW A CROPS, 1899-NUMBER OF ACRES BY COUNTIES. 
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Adair ...................................... ~ --11.770 1- 99.5~7 46,2541 MO 4 0 1.. ... ... 1,fGI I 2 :. 1 ~0 6.~6~ I 72.PI.; 
Adams... .. . ............................ ... 107 7,840 71,808 Z:•fSO 170 150 . .. .. . . . . 8&l 2J. 1llii 2.~7ll 68.:1-"4 
Allamakee.. ..... ... ........... . .......... 8,108 1,870 Ill!, to& 1

8
,166 5,'1'15 400 7,366 2,~ 84.880 1,740 78.017 

Appanoose.......... .................. .... 880 11!0 42.7ti0 ,725 ..... .. .. . 340 .. • .. .. .. . 466 H ,16 l 1.1H &!.2'2a 
Audubon........... .... .. ................ .......... 19,920 OO,MO 87,:!60 3,816 515 .. .. ...... 1.182 14.350 6,800 M.785 
Benton... .. ................................ .......... 8,5l0 120.740 74,510 15,770 1,360 . ... .. . .. . 2,053 ij5.650 9.6411 9\l,Sua 
Black Hawk ...................... ...... .......... 708 92,1110 57,302 6,751 ij,2<l t ...... .. .. 1,670 84,045 12.il!i0 80. 41 8 
Boone ...... :.. • .... .... .. .. .. .... .... .... .... .. .. •. 8,264 105,490 50.650 896 1,220 160 1,895 16.720 2J,at0 60.1106 
Bremer .. .................................. .......... 830 60.150 52,1145 2,760 &!0 2,0 .'7 1.608 21,190 22. 451 6U.3!14 
Buchanan. .... .. .. .... .......... ... .... .......... lllf 85,510 52,410 3,o72 1,040 158 1.512 88.160 17.422 IH . IHO 
Buena Vista.............................. .......... 18.Z30 109,1172 58.616 7,530 635 1,400 2,051 14.810 27. 104 6~.087 
Butler .. ... : ............................... .. ........ 5,160 98,170 70,1!95 4,700 8,5~ 946 1,456 1Y,J50 15,55:1 1~ . t06 
Oalhoun.................................. .......... 16,100 102,MO 51.788 3,920 1,265 1.198 1,200 11 .1as 25,318 5a.310 
Oarroll....... ... .... .... .. .... .. .......... .. .... . .. . :118,857 120,960 54,750 4,415 070 260 2,303 16.010 21. 7711 67,000 
Oass . .. .... .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. 180 26.5*' 114.515 811,804 827 260 . .. .. .. .. . 8,6..~7 ~.080 !\.423 ~ 00.~ 
Oedar .... . .. ............ ...... .. .......... .... .. .. .. 1.t25 99,658 43,212 6,4511 1,240 .. . .. .. .. . 1,264 46,128 1.o: o 85.182 
Oerro Gordo.............................. .. ........ 11,1183 87,350 73.1!87 8.270 1,767 5,662 1,b50 26.410 I ll 865 70.b511 
Cherokee.. . ............................... .. ........ 811,370 107,017 50,460 9.860 210 445 1,608 16.3 0 10,&21 6:1,7;16 
OhlckiUiaW...... .... .. .. ... .. .... .... . .. .. .. .. .. .. .. 2,445 56,620 61.428 II,UO 662 8,860 1,602 29.780 15,663 7~.847 
Oiarke........................... .......... 185 76 115,568 19,800 . .. .. .. .. . 1,oao . .. .. .. .. 883 u6, :;so 76a 73.238 
Olay...... .... .. .. .. .. .. .. .. .... .. .. .. .. .. .. ... .. . .. . 111.&90 76,617 43,6a0 19,194 1,615 2,580 1.243 ta , ~70 2J ,85J 4U.U40 
Olayton ................. ......... .. .... 2,160 11,860 74,&70 &11,590 11,40a 4,5fO 110 2,HO 88. 120 457 114 oao 
Olin ton.......... .. ........................ IiilO 1,805 117,207 56,830 2,015 a.440 . .. .. .. .. . 1.517 47,6 14 4,577 10a.020 
Crawford.... .. .................. .. ........ ...... .... 55,147 183.761 43.41i 5,9011 fi12 150 2, 113 23,140 24.~8 I!S.JtiO 
Dallas .... .......... ................. ... 1180 6,847 90,838 82,265 705 650 .. .. . .. ... 1,001 20,107 10,708 67,000 
Davis ........... .... .. .. .. .. .. .. .......... 624 168 li6,3o5 16.120 .. .. .. .. .. 7M .. .. .. .... 478 4-'>,950 104 11~ . 40 1 
Decatur............................... .... 11..0 UO 113,130 16,625 70 610 .......... 753 40,070 1,180 114.668 
Delaware.............. .... ................ .. .. .. .... ll2ll 88,518 47.465 5,370 1,407 .. .. .. .. .. 1,400 40.UI5 11.0QI !OO. ~a.~ 
Des Moines....... . . ....................... .......... 180. 62,143 81,857 ......... . 080 . .. .... ... &!7 10.890 608 51. 108 
Dickinson............. .. .................. .. .. .. . .. . 13,102 :117,636 23,660 16,817 1,4!14 7,i50 001 6,~65 22,117 28.2W 
Dubuque................ .. ... ...... ....... 85 194 113,197 54,051 1.780 4,040 .... .. . ... 2,858 8U,2ti2 8,710 111 .1!M! 
Emmet.............. . ......... . ............ ....... .. 30.332 87,820 23,600 10,1150 MO 6,028 430 6.560 20, 1112 27 .301 
Fayette.......... .. • .. ...... ......... .... taO 3,043 8»,2il0 63,6BJ 7,123 1!,103 2.240 1,020 52,53~ 1~.611 1 105.001 
Floyd. .... ....................... .......... ...... .. .. 8,900 79,810 61!,740 5,812 1,980 4,3u6 8,142 2'J,740 o.~a 61!,04V 
Franklin........... ... .. .. .... . .... . ...... . .. • .. .. .. 11,:1170 99,2tll 7H,610 8,680 1,830 8,390 1,a20 t9,llf 16.602 6.~.274 
Fremont............... . ...... .. ........ .. 8,508 10,690 108.250 ll,BU 720 1!70 .. .. . .. .. 680 11 ,640 4.6<l8 46,68a 
Greene...................... .. ............ ....... ... 6,7&0 103,465 54,090 2,860 b.r. !\30 1.906 16,071 26.32!! u1.~ 12 
Grundy.................. .. ................ .... .. .. .. 10,a89 116.370 70,690 18,'130 lldO 402 2.14d 22,500 10,0d7 CO. I44 
Guthrie .. .. • .. ... .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. 13,660 115,520 46,612 1,560 750 .. . .. .. .. 1,510 25,61!0 9,01!6 75.246 
Bamtlton ............... ................. .......... 9,410 102,088 58,970 1,809 21:0 774 1,280 18.182 87,247 74,1112 
Hancock.... .......... .. .. .... .... ........ .. .. ..... 20,078 71,790 113,060 0,836 1,7lKJ 8,694 1,120 15,300 Hl. 764 44 ,0.~a 
Hardin................... ... .............. .. .. • .. .. 11,560 94,036 118,662 ll,Wl t80 651 1,2ij0 20,700 18,762 H,25l'i 
Harrison....... . ..... .. .. .. .. .... • .... ... .. .. .. ... ,1,3il0 102.650 15.1!02 600 1,02.'i .. .. .. . .. . 1,50'Z 8.030 17,086 78.274 
Henry........ .. ........................... 420 163 67,780 27,850 .. ... .. .. 990 ..... .. ... 712 29,804 24 87,000 
Howard .. ...... . ........................ .. .. .. .. .. . 8,894 50,490 52,36~ 6,7(2 250 6,Z65 1,0\JII a ,521 H,260 oa,075 
Humboldt................................. .. .. .. .... 24.50t 61,:al3 83,746 2,658 247 2,068 87~ Jl. ~ll5 23.055 42.fo2 1 
Ida. .. .................... .. ............... .. ........ 25.856 98,014 39,890 4,303 190 ........ . 1,166 18,026 6. 1 8~ 4~ .0U l 
Iowa...................... ......... . .. .... .... .. .. . 1,740 66,852 10,7H B.~o 2,410 ......... . 1,2•7 87,750 4,067 87.005 
Jackson..... .................... ......... . '14 1.2117 76,863 4i,670 1,613 7,018 .. .. .. .... 1,645 av,810 1,036 127.801 
Jasper................................... . 1!\6 15,610 118,68\ 46.920 1,352 740 .. .. .. ... . 6,700 as,u iO 8,048 10H.OO I 
Jefferson................................ .. 1,~20 220 54,901 21,167 .. .. . .. .. . 1,&a7 .... .. .. .. 610 ~5,2 10 43 92.071 
Johnson............. .. ................ .... 109 1,617 98,560 48,780 1 770 8,~:10 ...... ... . 1,6a5 43,184 2,332 106.033 
Jones ...... .. . ............. ........... .... .. .. .. . .. . 7911 80,970 III,BW 1,3;8 :1,610 .. .. .. .. .. 1,070 42,031 1,666 1 IO.~ag 
Keokuk................ .. .............. ... . .. .. .... 1140 85,,50 411,216 820 1,7t0 ... .. .. . l,U5 41 ,&!0 6~3 01,MO 
K088uth............... .. . ................. .. .. .. .. . 50,8 10 114,560 78,407 16,620 630 9,886 z.~ao 10,260 68,467 76,002 Lee....................................... . 1i87 1.0 46,11!'7 13,5110 .. .. .. .. 1,2t5 . .. .. .. .. . 1,170 84,800 266 73,(134 
Linn....................... ........... .... 79 1,390 104.970 60.435 1,900 8,375 .. .. .. .. .. 2,810 47.8 10 7,6a2 111 ,964 
Louisa..................................... 816 655 611,200 25,171 .. .. .. .. .. 1,5il0 .. .. .. .. .. MO 18,805 1,aa:J 66 8 ·~ 
Lucas.................................... .. ooa 2llO 47,063 17,1180 5; 1,1.:0 . .. .. .. .. . 460 40,&18 415 72,2-la 
Lyon....................................... .. .. . .. 115,287 55,540 65,630 53,230 610 919 1,669 3,617 15.6J7 i12.6d!l 
Madison............................... .... 314 8,0411 82,080 26,450 816 1,280 . .. .. .. .. . 1,2J!'i 85,470 8,424 00,118 
Mahaska................. ...... .... . ...... ll9ll 2,780 85,810 83,714 1,146 1,1l!d .. .. .. ... 1,'r.8 211,432 1,228 11.1,787 
Marlon .. .................................. 48 8,352 811,572 81,213 798 1,627 ....... .. . 1,476 24,100 2,1a'l 74,718 
Marsh&li..... ....... .......... ...... .. ... ........ . J7,7"dt 116,1150 411,a20 1,9<:0 Hi ......... . 1,8a.q 30,4il0 8,102 71 ,6i7 
IIliis .... .. .. .. .. .. .. .... .... .... .... .. .. Bill 111 864 116,a18 H,518 810 294 . .. .. .. . .. 1,006 15,450 6 Hilil 62,•4:J 
Kitchell.................. .. . .. .......... .. .. .. .. .. .. 6,8311 113,837 61,310 15,260 1,01 4 12,020 2.0';?7 83,810 4,328 H.f»f 
Konona ..................... ............ .. 48 82,1146 llll,il20 14,180 4,51j() 11t10 .. .. .. .. .. l , t ao 7,&.:0 211,700 74.71~ 
Monroe ... ............ .... ............... UO 183 4U10 10,711:1 .. .. .. .. 77~ .. .. .. .... l 70 30,018 465 117 .711 
Montgomery............ .... ........ . .. 1113 15,160 85,870 1tl.ti80 .. .. .. .. 2:8 . ........ . 1,0 t4 16,. 60 2.37J 82.8116 
Muscatine................. .. .............. 840 1.840 84,508 z;,aso 3,885 2,270 .. .. .. . 1.863 2a,409 4,:!80 6.5,9Td 
O'Brien...... ....................... .. .. . .... .. .. .. 42,149 81,101 45,84~ ikl.~llli 260 I.W>8 1,350 12.310 1~.743 51. 116 
Osceola................................... . ..... .. .. . 41.746 811,7t0 28,~ 27,600 353 4,:124 891 7,031 1l ,HI9 J8.1l0'2 
Page.. ... .......... .. ............. ...... . .. 2,680 ~~~ 12a,MB 2~,511 741 905 .. .. . 1,a:10 28,2117 4 .~4a ~d .S'IZ 
P&lo~At'kr. ..•.•• . .....••••••..... • ..........- ~ ··-~~~- 6S,:!_ln -~!:!, 6110~ 7.074 8!18 6.316 9~0 6,259 80.2-.3 4~ .009 
Plymouth .. ............................... .... .. .. .. UJ.DIO 18U,lill ...,1110 ~.f19- 510 m J,ZIIII J0,160 11 1 ~ 118,1W 
POOahon\&L..... .... .. ...... .. ....... .. . .. .......... 17,01111 110,173 111,.270 7,Zl!O 910 6,210 11,• 411 8,el0 41 ,111111 81,7lla 
Pollr.. ...... .. . .. ...... ..... .. ...... .... .... UJ 1t,IM9 1111,874 U.llt!O 210 640 .-...... .. . 8,8311 21,367 14,11'74 &1,>!111 
Po"awattamte.......... .... .. .. .. • .. .. • .. .. • .. . .. 111.068 118,178 118,'.66 ueo ua5 .. • .. .. .. 4,110 :117.~90 Jll.4il3 t ll t a:o 
Poweehtek .... ..... ....... .. .. .... .. .. .... 186 1.3110 106.1911 48,11110 8,4110 7M . .. ...... 1,380 a9.il80 z.o~ J04,7113 B1ntrl014................................ .. 118 170 87,0111 111,678 ItO IiilO .. ..... .. . 9'.:0 10,620 1.511 10~. 147 
Sac........................ .... .. .. .. .. .. .. .... .. . .. . 18,117' 1111,660 IIO.ut 8,8011 7311 fl.OO 1,21U ll0,170 111,344 Ill! 1118 
~...... .... .... .. .. .. .... .......... ... I,NII '1,MO 73.11011 21:1,(50 24,478 2,0;10 .. ... .. .. . 6,t02 25,11Z7 5.Mll 1!0 173 
&bel by-.................. ............. .... .. .. .. .. .. 411,540 125,%10 Bi1,8*1 O,t;90 6 13 .. .. .. . .. . 2,083 23,652 II 8118 86.a17 
B.lou.x .... .... .... ... .... .. .... .. ...... .. .. .. .. ...... 119.&73 107,:: =-= 27,624 517 4115 1,504 11,127 24 1112 := 
Bt.ory .......... ...... ........ ............ .. ..... ... .. 11,148 101. , 1102 1,140 .. ..... .. 1,162 21 .1W3 111,542 , 6U 
Tama............... ............ ........... 133 18,150 114~ 13,~ :117,= r: .. .. ..... 1,~ ~1 14 7,k~ l~·I78 
Tutor................................... .. 1•1114 687 :-m :;037 150 e~o : : .. .... · : 2.~6 ·•:'tA \ az 74:21..2 
UDlon.................................... .. 611 1l'7e • ....... ....., 1, 631 van Burea...... ... ......... ... .... ... .. 1811 ...... ... .. . 8!,1151 1:'=: ..... .... 1,005 ... ...... 387 41 ,240 118 J~'&J6 
wapello................................... .. .. ... .. . 640 ~ •'1110 ...... i50. f·m .... .. .... 1 tA ~.2e0 !.~ flll.280 
warnn.. .......................... .. .. . .. 201 'f,ll!ll 115'n.s 10'91111 fi!O 2"ua ::::...... '9411 10·fell 2.~ 84:094 
Washllla'Ca ...... " .... "" "" .. " .. ".. Z411 3'i1 ' 1 '5 0 ' . .. .. . ' • fl1 315 
Way-De .. .. .. .. .. .. .. .. • .. .. .. .. .. • .. .. .. .. 1a& S.1'13 41,.2IDO a. 1 .. .. .. .. 81!0 .. • .. • 857 t il. fi03 ao& , 
Wet.ser........... ..... .......... .. . ...... .. .... .. .. 14.438 114,1118 '70.1158 '-1120 1,a60 1,870 1,a53 1%,2311 4.!.2114 8.'1. 
Winlla~ ...... . .. .... .................. .. .. ... .. . 218.iii!O .0,068 37,!k.Al 8,1157 180 '-l fiJ 1138 11.858 24 ,21!2 a t , 
Winlleeblek................. .............. 140 1~ '11,430 115,110 10,717 10,1 ~8 8,850 LH5 42,170 8.184 8l,609 
Wooclb1U7. ............... .. .............. ......... 8Z..J !Iil 144.6115 218.280 5,166 728 450 1,.890 8,002 22.4.31 75,243 
Wor\b........................... .......... .. ........ '1.'780 17,>5J 60,~ll0 7r!W 270 9,11i0 1,130 111,,1!0 15,M& 41 .67~ 
Wrlcb, ................................... :.:::.:.~...:::_ __ H.M __ 81,tm lll.13Z ~100 __ 4b0 ~~ ~ 1.3,750 __ 2U23 ~,4'19 

~tor nue .... .... .... .... • .. . 1'1,m 1,5311,•1 8,4110.5!1 ue9,557 557,598 1211,2311 H.'!. l75 154.243 %,544.343 Ltll3,al2 7,4£0,Q22 
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FINAL CROP REPORT, 1899. 

AVERAGE PER ACRE, TOTAL YIELD, AND AVERAGE FARM PRICES, DECEM• 

BER 11 1899. 

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 products, and the average home prices 
obtainable therefor on or about December 1st. Special pains have been 
taken to secure reliable statistics of the acreage of the staple farm crops 
harvested this year, and by using the official returns of township a.ssessors 
as the basis of estimates it is believed that the figures given herewith a.re 
approxima.tely correct. The reports as to the avera.ge yield per acre have 
been made by a large corps of able and experienced crop reporters, most 
of whom are practical farmers, and their conservative estimates are 
accepted as reliable. These reports have been tabulated by countlea, and 
the following summary is made for the sta.te: 

Wheat.-The greater part of the winter wheat acreage sown in the tall 
of 1898, was lost by winter-killing, and much difficulty has been experienced 
in securing data as to the area saved and actually harvested. The return& 
indica.te a. total yield of only 226,040 bushels, with an average of about 11 
bushels per ac·re. In 1898 the total was 3,168,000 bushels. The spring 
wheat acrea.ge harvested this year was 1,539,391 acres, and the tota.l yield 
was l9,i74,792 bushels. Average per acl'e, 12.7 bushels. The average farm 
price of winter wheat is 58 cents, and spring wheat 54 cents per bushel. 
Total value of whea.t crop December 1st, $10,70i,490. 

Cor.r:t.-The area. of corn harvested was 8,460,521 acres. The average 
yield in the respective counties was quite variable, ranging fl'om 25 to 45 

. bushels per acre. Five counties reported avel'&ges pel' acre of 25 to 29 
bushels; seventy-thl'ee counties, 30 to 39 bushels; and twenty-one countiea, 
w to 45 bushels. The aggregate for the state was 306,852,714 bushels, an 
average of 36.3 bushels per acre. In 1898 the state avera.ge was 34.5 
bushels, and the total, 289,214,850 bushels. 

The a.verage farm value of corn In the state December ht is pla.oed a.t 
23 cents per bushel, showing the market value of the crop on that date, 
$70,429,415. As fully 80 per cent of the crop will be consumed within the 
state, the increment gained by marketlng it in the form of beef, pork, 
mutton, dairy goods, etc., will make the total value of the crop at least 
$105,000,000. 

Oats . ...:....The acreage of oats hal'vested was 4,069,557 acres, and total yield 
is reported to be 140,647,309 bushels-an average of 3~.5 bushels per acre. 
The average farm pl'ice December let was 19 cents per bushel, making the 
total va.lue of the crop, $26,722,988. 
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Bs.rley.-Area. of barley harvested , 557,598 acres; average per acre, 25.6 
bushels; total yield, 14,719,311 bushels. Farm price, 30 cents per bushel. 
Value of crop December 1st, $4,415,579. 

Rye.-Area harvested , 126,236 acres; total yield, 2,061,169 bushels; 
average per acre, 16.3 bushel s. Farm price December Let , 40 cents per 
bushel; total value of crop, e824,467. 

F/s.x.-Number of acres harvested, 142,175; average per acre, 11.2 
bushels; total yield , 1,597,979 bushels. Farm value, $1.04 per bushel. 
Value of crop, $1,661,898. 

Potatoes.-Area harvested, 154,243 acres; average yield per acre, 98.8 
bushe ls; total product, 15,252,934 bushels. Farm value, 24 cents per bushel; 
value of crop, $3,660,714. 

Sweet Pots.toes.-Average yield per acre, 8T bushels , Estimated 
product, 305,300 bushels. Value, $253,390. 

Hay (cultivated).-Area., 2,544,343 acres; average yield per acre, 1.5 tons ; 
total yield , 3,852,941 to nil. Value of crop, $5.75 per ton; total value, 
.22,154,410, 

Hay (wlld).-Area cut, 1,198,312 acres; total yield, 1,458,195 tons. Farm 
value, $4.90 per ton; total value of product, $7,145,155. 

Buckwheat.-Average yield per acre, 15 bushels; total yield, 172,500 
bushels; value $96,600. 

Timothy Seed. - Average yield, 4.3 bushels per acre. Estimated product, 
780,000 bushels. Value, $834,600. 

Clover Seed.-Value (estimated), $250,000. Average yield per acre, 1.7 
bushels. 

Millet Seed.-Yield, 20 bushels per acre. Value of product, $75,000. 
Sorgbum.-Average 85 gallons per acre. Estimated value of product, 

i375,000. 
Broom Corn.-Estlmated value of crop, $45,000. 
Corn Fodder.-In shock and fi elds, worth $8,460,000. 
Ps.stursge.-Estimated value, $30,000,000. 
Fruits snd Vegetsbles.-Estimated value, $6,500,000. 
The average farm price of horses is shown to be $61; milch cows, $35; 

wool per pound, 17 cents. The amount of fall plowing, compared with the 
average of former years, appears to be about 64 per cent. By sections the 
average is: Northern section, 88; central section, 57; southern section, 49 
per cent. 

The crop reporters made estimates of the percentage of loss of bogs by 
cholera. or other diseases in their respective counties, and their reports 
show an average loss of about 11 per cent for the state. The averages by 
counties range from leila than 1 to 35 per cent. The reports show a steady 
decrease In virulence of the disease compared wlth its ravages in recent 
years. • I 
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FINAL CROP REPORT, 1899-AVERA.GE PER ACRE AND TOTAL YIELD BY COUNTIES. 

WJNTBR SPfUNG I CORR. 
WHII:AT. WU.II:AT. 

.!5 rll • ..... 'i COUNTID. I~ Q ,. Q ,. ,. 

.cl G) ~ Q .cl Q 
Qo 

~ 
c. c. ~ Qo 

rll ., " Gil .!l . i-:p Gi .0 -. .0 
ai~ .0 

-;; QG) 

3 3 Qf 
'.Q ... .Q ... .Q ... ~c.> aac.> ... Ql)(.) ~~ 1:1«1 ::I CO 0 0 ::I«< 

= cq ~ :.1:1 ~ C.Q ~ - - -•-------
Adatr . .. .............. . .' . .. . .. .. ..... liS' 1711,550 ~ 
Adams. .. .. .. .. . ...... . 12 1,2CW 10 78,400 41 
Alla.makee... ... ... . .. 10 81.080 9 43,830 85 
Appanoose. .. .. .. .. .. .. 12 2,160 .. . .. • .... .. . 27 
AudubOn............... ... . ........ . H 27il,880 85 
Benton.... . ...... . ...... .. . . . . . .... .. 15 53,250 39 
Black Hawk.. ...... . ... .... ....... . . 18 12,7« 41 
Boone................... . . . . . .. .... . . 17 1-«J,.SS -«> 
Bremer.. ... ...... . ..... .... . . . ... .. 12 9,960 35 
Buchanan.......... .... ... . . ...•. ... 20 12,280 39 
Buena Vlsta..... . . .. .. .. . . .. .. . . . . 1a 236,090 83 
Butler............ .. .... .... ...... ... 16 82,560 34 
Calhoun . .. .. .. .. .. .... .... ...... . . 1.4 225,820 83 
Carroll.... .... .. ..... .. . .. . .. ... .. . 16 4~'3,712 38 
Cass.... .. ... .. . . . .. . . .. 12 2,190 13 844,760 38 
Cedar. ..... . . . .. . . . . . . . .. .. . .. . . . . 11 15,675 « 
Cerro Gordo......... .. .. .. . . . ... . . . 12 78,996 87 
Cherokee............... .. .. . . . . .. . .. 13 611,810 86 
Chickasaw • .. . . . .. . . . .. .. .. .. . .. .. . U 84,330 35 
Clarke.................. 1J 2,160 11 830 35 
Clay............ ... ...... .. . .. .. . .. . U 181,390 86 
Clayton................. 11 22,760 1.4 82,040 -«> 
Cllnton. . .. . . . . . . . . . . .. .. .. . . .. . .. .. 15 27.075 87 
Crawford........... .... .. . . . . .. .. 14 '1'1'!,(158 13 
Dallas ... .. . . .. . . . . .... 9 2.5~0 13 89,010 u 
Uavls.... ....... . . . . . .. 5 2,050 . . • . .. .. • • •• .. 29 
Decatur................ 9 5,130 10 2.400 31 
Delaware....... . .. . . .. . . . . . . . .. . . . . 13 11,986 8.'> 
Dt~s Molnt-s. . ....... .. . . . . . .. . . • . . . . 12 8,360 80 
Dlcklnson .. ........ ... . .. .. . . . .. .. .. 10 221.,020 3i 
Dubuque........ ..... . . 10 950 16 2.910 84 
Emmet................ .. . .. . .. . .... .. 13 1194,316 80 
Fayette.............. .. 15 2,250 18 54,750 M 
Floyd . . . . . .. . . . . . . . . .. . . . . .. . .. .. .. 15 69,400 -«> 
Franklin . .• . . . . . . . . . . .. .. .. .. . .. .. . . 15 139,0".>0 36 
Fremont.. ....... . .. . .. 11 27,588 13 138,!!i0 28 
Greene................. .. .. .. . . .. . . . 14 94,640 32 
Grundy............ . .. . . . . . . .. .•. . .. 18 187.Cl02 -«! 
Guthrie.................. .. .. .. . ... .. . 12 163,928 39 
Hamllton .... .. . .. . . ... .. . .. . ... ... 18 178,920 41 
Hancock........ ...... . .... ... ... .. 13 261,01.4 35 
Hard ln.......... .. .... . . . . .. . . . . • . . .. 17 196,520 38 
B arrlson....... . . . . . . . . . . . . . . .. .. . . . 14 578,620 82 
Henry .... . •• . . . . . . . . .. 7 2,910 13 2,119 35 
Boward .. . . .. . . .. . . . . .. .. .. .. . . .. .. 15 60,910 S7 
Humboldt.............. ... . ....... .. H 343,066 88 
Ida........... . . • . . . . . . . . .. .. .. .. • .. .. 1:: 1104,270 82 
Iowa........ .......... .. .. .. . . . .. . .. 111 27,680 33 
.Jackson........... . .... . 20 8,2SO 15 19.~ ~ 
J~per.. ................ . ... .. ..... .. 16 249,760 ~ 
J.-trerson.... . .... .. .. .. 10 4.!00 .. .. . .... . .... 83 
J ohoawn.. . ....... ...... 16 1,630 14 22,8~0 42 
JOnt!&.. ................. .... ........ . 20 15,920 ~ 
Keokuk•.... .. •• .. .• .. •. ... . ......... 12 11,"'80 88 
Koaauth................ . . .. .. . .. . . 16 782.!100 33 
Lee • . .. • .. .. • .. • . . . • . .. . 8 2,880 .. .. . • • .. .. .. 26 
Linn......... . .......... .. .. . . ... .. .. 15 20,850 84 
LoulaL..... ..... . .. ... . 11 2,810 1a 8,515 84 
Lucas........ .......... .... . ...... .. 11 8.190 Z8 
~JOn . . . • .. • . .. .. .. . . . . . .. .. .. . . .. .. 11 1,048,157 36 
Madison..... .. . . . . .. .. 13 !,130 ta 104,520 4t 
ll&baska. .... .. .. .. . ... 15 z.soo 15 41,700 81 
Marlon................ . 1J 578 1J 10,21!10 aa 
llaraball........... ... .. . .. ... .. 18 819,176 as 
llltla.. .. ....... ........ 1,530 12 !31648 as 
llltcbell.......... .. . . . . . .. .. .. . . . .. 15 87,585 85 
Monona .. .. .. .. .. • . .. .. 18 81101· 111 428,ZVB 80 Monroe. .. . .. .... .. . . . . 5 1.!100 .. • • • ... .. . 26 
llonttr• mery.... ... .. .. 15 1,850 13 8!'1,080 U 
lluscatlne......... .. . 18 15,~ 17 81.~ 40 
"'~llileD.. .. . .. .. .. .. .. . . . .. . .. • . .. . 
Oeceo1a ............ ... ..... .. .. . 
Paae.. .... ............ ID.IM 
Palo Alto ....... ... . ....... . ........ . 
Pl:rmou\b .. ....................... .. 
Poeabon\U ............. ........... . 
Polk ................... . .... ....... .. 
Pu\&.awa\tamie . .. .... . .... . ....... . 
Powe.btek . ........... . ... .. ..... . 
Rllll&old . .. ........... . 
Sac .. .. .. .. .............. ...... .. .. . .. 
Sco\\... . ........... . ... . 1 10,(1 
SbelbJ' .................. . . .... .... . 
Btous. . • • • • • •• •• • .. . • • • • . . . . . . •..•..•. 
8\orJ' ..................... . ........ . 
Tama ............... ..... ....... . . 
Tulor....... . .......... 1 U 
UDlOD ................. ......... . . 
v &D. hrea.... • . . .. . .. 1.' 
Wapello ...... .......... . . .... .. 
"lureD.. .............. 1 
WublDatoa-....... • ·.. · · · • • · · .. · 
W~ne . .. .... .... ..... . lJrl 
We~r.. ..... ......... .... ... ...... 1 

(,~80.065 35 
2,Q8..i,920 25 
1,834,210 80 
1,154,520 25 
3,168,900 27 
4,708,860 -«> 
a, 778, t50 43 
4,209,600 41 
2,105,!50 85 
3,334,800 40 
8,629,076 28 
a,837,710 as 
3,384,150 HS 
4,596,480 41 
4,351,570 28 
4,384,950 a5 
8,231,950 33 
8,852,612 81 
1,989,700 83 
1,044,880 82 
2,758,210 83 
2,982,800 41 
4,33t!,650 ao 
4.084,® ~I 
8,789,!l80 35 
1,62-J,875 25 
1,956,720 32 
3,097,955 87 
1,564,290 26 

936,2U 27 
2,U8,698 35 
1,134,6~ 81 
3,121,700 il6 
8.193,600 88 
3.572, 710 89 
3,031,000 28 
8,610,560 83 
8,854,800 85 
8,721,280 at 
4,226,403 4S 
2,510,S50 86 
3,573,368 40 
8,284,800 ao 
2,370,550 83 
1,888, tao 85 
2,828,764 (0 
3,136,448 86 
2,911\,616 85 
8,151,883 110 
15,2«,071\ 42 
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536,480 16 15.450 .. .. .. . .. .. . .. .. .. .. . .. .. .. 80 70,640 1.4 61,170 1.0 760 
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GENERAL CROP STATEMENT. 

CROPS. 

.. 
.. 1:.8 
o. -;a 
~ Q TOTAL PRODUar. ""~ 

~~ ~~~ >:., Ci;j 

.... .. ........ .... . ~ - - HII,ooO bus. -,--131,103 
1!.7 bu.a. Ul.S74 ,m bus. l0,5TO,IST 
!!6.3 buo. 8011,85S,714 bus. 70,41!11,(15 
au bus. IIO,II47,lmbuo. 116,1:2,Ga8 

~:: g~:: ·~~~:~~ g::!: '·ID:m 
ll 2 bus. 1,•97,979 bus. 1,6«11,808 
98.8 bus. 15.!5!,394 b us. 3,6M,7U 
1.6 t.oas a.~Of. l t.ons 2;1,154,410 
1.2 tons 1,458,195 toos 7,146,165 

M g::t ~t:l g:::: Jt:~ 
t~~~:: .. .... ~·~- ~-~ ~:. ~:~ 
~ gb.'l:: :::: :::::: :::::.::: 9;~:~ 
..... . .... .•• •• . .. ... .. .. . . . . 46,000 

ueo.ooo 
110,000,000 

8,1100,000 

T otal .. . .. .. .. ...... ........ .. .. ............ ........ .. ............ .. ........ $1114,808,7011 

To the above total there should be added the lncremont ga.ined by con· 
sumptlon of crops i n \he production of beef, pork, mutton, wool, dairy and 
poultry products, horses, etc. This would make the aggregate va.lue of all 
soil produc t s for t he year no\ lees than 1230,000,000. On the whole the 
season has been fairly productive, and the people of Iowa have abundant 
cau•e for d" vout thankfulneu. 
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STORY OF A DECADE. 

IOWA'S CLIMATIO REOORDS AND FARM PRODUOTS FOR 10 YEARS-JANU· 

ARY 1, 1890, TO JANUARY 1, 1900. 

The climate and crop table published herewith, which has been complied 
from records or the Iowa W eather and Crop Service since the date of its 
establish ment in 1890, presents a striking exhibit of the lmport>ant cllm~tic 
features and vast resources of soil of this leading agr icultural st;ate. We 
w!ll briefly note some or the salient features of this tabulated exhibit. 

The average a.nnual temperature of the decade was 47.4°, which is p~ac· 
tlcally the a.verage of all past years of record lor the state at large. The 
warmest ye&r w&s 1894, with a mean of 49.7° , and the year following (1895) 
was the coldest, wi th a mean of 45.5°. The average temperature of the six 
crop months- April let to October let-was 67°, and of the three summer 
months, 7 i. 7°. The coldest crop season was In 1891, with an average of 
63.8° for the alx crop months, and 68.9° lor the summer months. The 
warmest crop season was in 1894, when the average of the six months was 
67° , and of the summermontha, 74.7°. 

The average annual precipit&tion lor the decade was 30.11 inches, which 
Is subetantially the average of all the years of general record for the st>ate. 
The yearly average of the last five years was .52 of an Inch greater than 
the average of the first five years of the decade. So it appears that the 
recorda do not disclose any facts to sustain the theory that this region Is 
gradually dryi ng up, or undera-oing any cllmatlc change. 

The most notable feature of these weather records is the fact that more 
than two-thirds of the yearly preclpit>atlon has fallen in the six orop months 
- Apr!! let to October let. The nerage rainfall of the crop season baa 
been 21.36 inches, which Ia 70.9 per cent of the annual precipitation. And 
the ave rr.ge of the three summer months has been 11.16 inches, or 37 per 
cent o1 the yearly aver&ge. So it appears that the copious rainfall and 
almost tropical hea.t of the crop growing months have been the prime fa.ctors 
in the production of the enormous crops that place Iowa in the first rank 
among the agricultural states of the Union. 

During the decade there bas been considerable variableness in the yearly 
output of the soil, but the total products of even the poorest crop seasons 
have brought ample rewards to the industrious toilers of the s~ate. The 
l eanest season would be regarded aa fatneBB 1n many other sections of the 
country. 

A study of the climatic records of the crop months wllllndlcate some of 
the conditions that have caused variableness of producLion. In 1890 the 
average yield of corn and other cereals was light, compared with the 
average of the deoa.de. The ralntallln June was 7. 76 inches--over 3 Inches 
above the state normal-which retarded the work of oultlvatlon. This was 

I 

T 
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followed by a severe drougb~ with hot winds, which condition was not 
relieved before the close of the season. The rainfall In July was only 1.98 
inches for the state, with a mea n temperature of 75.6°. Under these adverse 
conditions the average yield of corn was 28 bu bels per acre, and of oats 29 
bushels; and the total cer eals were 343,000,000 bushels; which was remark· 
ably large under the circumstances. 

The year 1891 gave us one of the best all-around crop seasons of the 
decade, the corn crop yielding an average of 38 bushels per acre, and oats 
40 bushels, with total cereal crops exceeding 485,000,000 bushels. Though 
the' mean temperatur e for that season was below normal, yet there was 
ample heat •to perfect the crops, &nd the rainfall was timely and well oils· 
trlbuted. The months of April and May were warm and dry, though with 
sufll.clent moisture to insure germination and growth; J une brought an 
average of 5.39 Inches, with about normal temperature; and July added 4.22 
inches to the summer's quot& of moisture. Tl)at distribution of rainfall 
through the midsummer period proved to be just r ight lor the development 
of a "bumper" corn crop. The season of 1892 was quite unfavorable, with 
a total of nea.rly 28 inches of rain in the crop months. There were h eavy 
ftoodsin April and .May an d considerable excess of moisture through most 
of the season of plaa tlng and cu!Livation. The corn yield was 29 bushels, 
and oats 25 bushels per acre. 

The season of 1893 was fairly good as to conditions and results ; though 
the latter part was dry, being the beginn ing of the droughty period t hat 
contlnued through the larger part of 1894. This great drought, which 
culminated In the aummer of 1894, served as the supreme test of the pro· 
ductive capabllitles of Iowa soil. The total precipitation for the year was 
only 21.95 inches, and the tot>al for the summer was 4.88 inches. The 
month of July was almost enUraly rainless, and destitute of dew fall , In the 
la.rger part of the state; and t he average temperature was 76.4°, with the 
maximum ranging from 95° to 10<l0

, intensified by high winds and a min· 
!mum of humidity. With all these adverse conditions it aeems marvelous 
that the st>ate harvested 256,000,000 bushels of corn and other cereals, and 
had an abundance of food lor man and beast, though much less than the 
usual amount for export. 

The ideal season of the decade was in 1895, with a corn crop of 38 bushels 
per acre, oats 48 bushels, and aggregate cereal products 521,638,000 bushels. 
The soil and subsoil were thoroughly dried out during the drought of the 
preceding year, and the surface was In perfect condition to absorb and 
retain the spring and summer rains, which came In sufll.clent amount and at 
the right time to atart the crops early and carry them forward to perfec· 
tlon. The early spring was dry and warm, the rainfall of April being only 
2.62 inches, and May 3.19 inches; but the summer months brought 12.15 
inches of rainfall, with seasonable temperature. It was a year of great 
productivenesss, as the crop records show. But in that period of general 
business depression the December let farm prices were 100 low to make a 
satisfactory exhibit of the value of the year's products. At the farm prices 
current at this time the cereal output in 1895 would have been doubled In 
value. 

The greatest &nnual and aeasona.l preclptatlon In the decade fell in 1896, 
the annual being 37.45 Inches, and the amount In the orop season 29.33 
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inches. It was altoge~her too much of a. good thing, as will be seen by 
nol!ng ~he marked shortage in the small grain crops of the season. It was 
exceselvely we~ In Apr!l and ) !ay, and also In July, causing a muddy seed 
~!me and a "oatchy" harveat. There was an enormous growth of straw on 
rloh lands, but about half the crop was destroyed in the fields, and never 
reached the jl'ranariea. June was drier than the other montha, and that 
gave t ime tc dry o!J the cornfields and ge t ~he crop plan teo and laid by 
before the midsummer downpours came to r uin the grain In shock and 
stack. There was mor e than an average yield of corn in bulk, but the last 
of Aul(ua~ and the first half of September were too wet and cold to bring 
the crop tc perfect maturity, and a very large per cent was soft and in poor 
condition to orib. At tbe low price prevailing that year the a ggregate 
value of the crops was below any year in the decade . 

The crop seaaon In 1897 waor drier than uaual, except the month of April, 
whloh received an excessive amount of rainfall, causing muah delay in 
seeding and plowing. The dry summer checked ~he development of corn 
a t the craical stage, and the average yield per acre was 29 bushels, with a 
tctal239,452,150 bushela. 

Very nearly normal conditione as to temperature and rainfall prevailed 
in the crop seaeons of 1 98 and 1899, and the results are shown i n the very 
eatlsfaotory ou~put of the harveats. The enhanced farm prices give a 
brighter calor to ~he financ!'al exhibit for these latter years of the decade. 

The figures In this table furnish ample material for study and com pari­
eon. They utterly disprove the pessimistic theory that the state is being 
desiccated, and that there is a continual decline in Its productiveness . 
The cereal products of the last five years of the decade were 587,000,000 
bushels greater than for the first five years, or an average increase of 
117,000,000 bushels per year. In all Jines of production we note the results 
of improved methods of culture. Drainage and cultivation have improved 
the condition of the soli, so that fair returns are secured In extremes of wet 
or dry seuons. 

. The figures as tc the total value of farm products are based upon the 
p r1ces current at the farms on the first of December In each year, and do 
not Include the Increment of value resu!Llng from feeding stock and con­
verting oorn, grain, and forage ln~o beef, pork, horses, dairy products, etc. 
Malclng due a llowance for this Increase year by year, the total value of 
Iowa's so!l producta lor the decade exceeds 82,000,000,000, or an average of 
more than $200,000,000 per year. In view of these facts and figures It Is 

asy to underatand why there has been a steady advance In the selling 
pri ces or Iowa farms . Iowa climate an.d soil atl'ord a sale basis for the 
Ill vestment of capital. 
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LOSSES BY LIGHTNING IN 1899•. 

A notable feature of the crop season of 1!!99 was its unusual number of 
storms and exceseive display of electric energy. This was an especial 
characteristic of the season from about the first of May to the middle of 
July, during which period more than three-fourths of the reported losses 
by lightning occurred. Ma.y was the stormiest month, the records ebow!og 
that a measurable a.mount of ra.in fell at some st•tioo In the sta\e during 
every day of the month. In June there was but one absolutely rainless day 
for the state at large. And nearly all the severe storms that occurred In 
these two months were accompanied by electric disturbances, resulting In 
more or less damage to farm property. 

The United States Weather Bureau office In this city bas received 395 
reports of dama.ge to farm property from the eft'eot• of lightning during the 
past season. Last year the number received was only 204, the Increase indicat· 
log a more general interest in the collection of these statistics, and alro the 
facttba.t the sea.sonof 1899 wa.s more prollficln violent storms than the preced­
Ing yea.r. Nearly all of these reports were contributed by the agents and 
other officials of insurance associations; and It Is underotood, of course, tha.t 
they cover only a small percentage of the total losse~ I hat have occurred 
In the state during the season. The de taUs are of interest whether vle,ved 
from a practical or scientific standpoint. 

The aggregate loss of property covered by these 395 reports Is $52,524, 
of which sum $35,19t was the total loss estimated on bulldlngs, aod $17,330 
on 11 ve stock. 

The number of buildings struck was 86, lnoluding 29 houses and 57 barns 
and outbuildings. 01 the 57 barns 22 were consumed with their valuable 
contents, involving a total loss of $31,657. In 4 of the barns and stables 109 
bead of live stock were co nsumed, and are not Included In the ntimber of 
stock killed by lightning strokes Only 3 of the 29 houses struck were con­
sumed, and the total loss on that kind of properly wa.s $2,696. 

The reports show tha.t two barns and one house of the number struck 
were provided with plain wire lightning rods, but there La no evidence to 
prove Lhat Lbey were properly constructed o.nd attached to the bulldlngs. 
The fo.ct that over 96 per cent of the buildings were destitute of rods aeems 
to carry some weight of e•idence In favor of that form of protection. 

These reports give details of the loss of 581 farm animals from t he direct 
eft'ect of lightning, and this number does not Include the 109 that were cre­
mll~ed in bulldlngs fir ad by electric bolts. Of the 11 v<O stock nine were 
killed In ba.rns that were struck and not fired; the others were In yards 
and fields. 

•Report rea.d before the annual meeting ot tbe low& Mu.tual Insurance Alsoci&Uoo 
at nes Moines, No•ember US, 1899. b.r J. R. Sage. 
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And we are again confront.ed by the fact that wire fences are d irectly 
responsible for a very large percentage of the loss of live stock In the fields. 
The reports show that of the 581 farm &nlmals killed by lightning 395, or 
61! per cent of the whole number, were "electrocuted" while In close eon­
tact with wlre fences. Tabulated by classes of live stock the fig ures are as 
follows : 

~ 

Klli'D OJ' STOCK. 

.,; ~ . 
~ -;;;. .. 

t<:l . 
'" " .. ~ 

" 0 oi ~ 

" z z 0. -
Ootlle. ..........•....... ·· ·• · · ·· · ··· ·• · · · · ·· ·· · ·· ·· · · ·· · · · ·· •···· ·· · ······· · · Horses .... ..... ....... .. ... . ...... . . . . . . . .. .. . . . .......... . ... . .. .. .. ... . 

r~1:Ji :::: : :: :::::::::: ·::::::::: . :::::::::.:::::: ·: :: :· :: :::::::::::: ::: .:::::. 
441 27~ 87 
81 40 jg 
22 19 116 
67 61 91 

Tolals . ...... . ... . . ... ....... ..... ... . . ... ... . .. . . . 
---- -1181 ag6 88 

These are astound ing figures, and vastly more effective a nd convincing 
than volumes of eclentlflc theories relating to th is matter. It appears that 
the stock growers of this stat.e are paying a very heavy tax on their wlre 
fences, In addition to the cost of construction. Or, possibly, these losses by 
lightning may not be considered a tax on that kind of fe nce, but rather a 
penalty lor not constructing the fences properly, with necessary safeguards 
against such casualties. It Is clear that some means should be devised to 
render wire fences less deadly, or, fallin g in that, they should be discarded 
altogether. It Is believed that they may be rendered practically safe by 
the use of ground wires. 

The laot may be noted that many of the storms of the past season have 
been accompanied by driving winds, with more or less hail, as well as an 
unusual amount of electric disturbance. During the prevalence of that 
clan of storms farm animals in the fields seek closer companionship, and 
by lhe Ioree of the storms are driven and crowded loll ether In bunches or 
berde against the fencea that obstruct their way. The reports show that 
many animals were killed in bunches by single strokes or lightning. A few 
or the details from the reports will be of Interest. On April 30th three 
valuable steers were kllled in Chester, Poweshiek county, by a stroke that 
splintered posts and !used the wires for some distance. May 15th thirteen 
young cattle were killed near Grinnell by a s ingle shock that came over 
the wires. May 16th four head of cattle In Clinton county were killed by a 
single stroke that traveled a long distance. On May 22d thirteen head of 
Red Polled-Angus cows, valued at $780, were killed In Jackson county. 
They were Jound huddled together against a wire fence. May 27th ft ve 
young cattle were kll!ed In Elamilton county, and three of their carcasses 
".ere found hanging over the wires. On June 11th, In Rock township, 
B_10ux county, three bead of cr.ttle and thirty-eight sheep were killed by a 
stagle stroke. The animr.ls were In the same pasture, and the bolt struck 
the wires h&!f a mile distant from the spot where the cattle were k!lled. 
The sheep were crowded against the wires, many of them were found with 
their heads between the strands. June 12th, in Sac county, thirteen head 
of O&ttle and horses were killed by the same stroke, and the horses r.nd cat­
tle were twenty rode apart, on the same llne of fence. Augu1t 23d twenty· 
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t hree sheep in Palo Alto county .... re "electrocuted II by the s&me 
strand of wire, and a single shock. These few instances serve to illustrate 
the manner of the taking olf of many thousand farm animals In our country 
every year. There bas been a notable incrA&se In that class of fatalities 
since wire fences came Into general use. The wires carry the electric 
force considerable distances. In one Instance referred to to the reports of 
th is season a single stroke of lightning destroyed a wire fence for a dis­
ta nce of forty rods. A half dozen ground-wires would have switched olf that 
destructive current in short order. 

The lar~rer number of reports recei ved this season give some details as 
to the localities where destructive strokes occurred, whether moist or dry, 
upland or lowland , near timber or in an open field. But from the mr.as of 
statements we are not yet able to make any special deduction of practical 
value or of scientific Interest. Nearly 50 per cent of the reports show that 
the strokes occurred on high and dry lands, somewhat distant !rona 
t imber; nearly 40 per cent on !ow moist grounds without timber, 
and 20 per cent In or near groves or timber lots. This may signify merely 
that more stock are pastured on hlgtl and dry than on low, moist or t im­
bered lands; and also that buildings are generally erected on elevat.ed 
and d ry sites. It appears to be certain that Isolated trees in pastures are 
sources of danger to stock or persons that seek shelter under their 
b ranches, and it Is probably true t hat dense groves or heavy timber afford 
a mea.sure of protection against electric force as well as the other elements 
of severe storms. The conclusion of the matter is that the safest retreat 
for man . or b east, during a thunderstorm, is in a building protected by 
.a well constructed rod or metallic roof. 

It Is gratifying that we have received so large a number of reports dur­
ing the past season, and In my judgment His worth while to continue our 
investigations along this line. I trust that a larger number of agents and 
officials will co-operate with the Weather Bureau In this work next year, 
and that the reports will be made to cover the more important details as 
to the losses that occur. · 

I am convinced that a very large percentage of losses by lightning may be 
prevented, and t he special purpose or our investigations should be to dls­
<:over the means of prevention An ounce of prevention Is better than a 
pound of indemnity. 

TORNADO, HURRICANE AND CYCLONE:. 

SCIENTIFIO FAOTS PRESF.NTED IN POPULAR STYLE. 

[By If~rvey Ill. Watt.s, Editor Pblladelpbla Press.) 

Owing to the confusion attendant upon the popular use of the worda 
cyclone, hurricane and tornado, as II they were lnt.erch&ngeable, It may be 
well, in these days of tornado and hurricane occurrence, to point out the 
radical dllferences between the three gre&t classes of storm phenomena 
which are known to the Un!t.ed States. To begin with, the tornado Is a 
pura!y local storm of great Intensity and concentrated energy, whose maln 
destructive elfects are the result of the almoet Incredible velocity of its 
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ro\ary winds that blow spirally into and about its vortex. Though terribly 
lli.estructive to !Ue and property, it is at the same time the smallest of local 
weather disturbances, being limited in duration, in the width of its path, 
and ex\ent of its track. In one case It may last but a few minutes along a 
track a few hundred feet wide and a. mile or so in length; in another it may 
persist for hours, lts path several hundred yards in width and extending 
from fifty to one hundred mlles in length. Its forward motion on its track 
may vary from fifteen to thirty to sixty miles an hour, but this speed is 
iDiignlficant, compared with the velociLy of the rotary winds which may 
have any speed from one hundred to five hundred miles an hour and over. 

The rotary motion of the winds about the central core Is the axis of the 
tornado and is usually made visible by the twistlag movement of the funnel­
shaped cloud, which is one of the most marked features of the typical 
tornado, and the actual existence of the rotary winds Is made clear by the 
cllaracter of the destruction and the lay of the debris after the tornado has 
passed by. The tornado Is in type nothing more than the familiar dust 
whirlwind common to city streets on warm or windy days, differing from it 
only in intensity, not in kind. Though the torna1o und t r given conditions, 
may form in any part of the United States east of the Rocky mountains, 
it is of most frequent occurrence in the plains and rolling country of the 
Mississippi valley, where topographical, as well as meteorological, condi­
tions favor the formation and persistence of local whirlw inds of the tor­
nadlc type. 

Atide from the destructive effects due to the rotary winds, there are in 
every tornado ascending currents of terrific velocity which rush up the 
core of the vortex, as a. draught or hot air up the center or a tall chimney. 
As the rotary motion causes a. movement of •he winds away from the center 
of the core, the air here is so exhaus ted that ita.lmost reaches the condition 
or a vacuum. '!he result of this is that in addition to the destructive 
effects of Its rotary and ascendin~ currents the tornado causes serious 
damage by reason of explosive effects, for if the center with Its partial 
vacuum pa~ses over a house In wb'ch the air i~ at ordinary atmospherio 
pressure, thla air blows outward as If gunpowder bad exploded within it. 
In thi~ way some h '>use! are destroyad which escape damage from the 
whirling wlcds. 

Though not as destructive as the tornado, and hence second to it in 
importance in this respect In the classification of local storm phenomena, 
the thunderstorm Is a much more extensive weather disturbance. It is 
not a storm disturbacce rotating about a vertical axis, but moves across the 
country with a comparatively straight front, often many miles in extent, 

· out from under which rushes the wind squall. In depth from front to rear, 
the tl•p!cal thunderstorm may reach from five to .fifteen miles and more. 
The destructive effects of & thunderstorm are due to the li~htning , hail, 
the heavy rainfall, which sometimes approaches the character of a so­
called cloudburst, and the high wlnda that make up the familiar outrush­
ing thundersquall, which may occur before or after rain has beiUD to fall. 
The squall winds may reach a velocity of sixty miles an hour or so in gusts, 
and hence may do a considerable damage, though the velocity is nothing 
compared with the rotary velocity of the tornadic winds. 
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Covering a large area, under favol'able conditions, the thunderstorm 
may endure for hours, and in its tl"&ck may cover a region from one hundred 
to two hundred and fifty miles in Unear extent. hself the result of unstable 
conditions of the atmosphere, it may develop within its sphere of influence 
secondary disturbances of particularly violent type, and hence it is often 
the parent of tornadoee, which are small compared with the thunderstorms, 
while it itself is comparatively limited in comparsion with greater weather 
disturbances that affect the circulation over ext~nslve areas. The thunder­
storm is the most ex tensive of local storms, and between it and the dry 
squalls of wind, local gusts and tornadoes, there are many variations, none 
of them, however, beinc anything but secondary disturbances, whirls and 
eddies in the general c i rculation. 

The cyclone is differentiated from all local storms, whose operations are 
confined to a comparatively small region, since it is a weather disturbance, 
at its smallest on a large scale, and at times reaches a continental magni­
tude. The name is of technical, not popular, origin, and was first uaed by 
Piddir gton, an English meteorologist, to describe the tempests of th~ Bay 
of Bengal and other tropical waters. It is a descriptiv~ epithet and refers 
to the almost circular movement of the winds about a common center, then 
supposed to be the unvarying characteristics of these great and destruc­
tive storms that are called typhoons in the eastern seas, and hurricanes in 
the Caribbean and West Indian waters. The word has been generalized 
in meteorology and is used to denote one of the two types of atmospheric 
eddies into which the circulation of the air in temperate zones Is thrown. 
These are cyclonic and the anti-cyclonic. 

The most destructive of all cyclones, and in fact the most destruetive 
weather outbursts known, are the tropical cyclones, the so-called typhoons 
of the Philippines, China sea and Japanese waters, the hurricanes of the 
West Indies, and Atlantic and Gulf coasts of the United States. Though 
the largest tornado ra rel y has a diameter of a mile, the smallest tropical 
cyclone rarely falls b&low one hundred miles in diameter, and Its sphere 
of destructive influenre may range from one hundred to six hundred, even 
to one thousand mile:~ . As the hurricane now ravaging the West Indies 
shows, the tropical cyclone may persist for days, traveling thousands of 
miles . . The point of origin for the tempests that visit our coast Is the 
eastern Atlantic in low latitude~. They cross over to the West Indies, 
recurve in the Gulf of Mexico, over or east of Florida, and then travel to 
the northeast, along tl:e coast line of the United States, then out Into the 
Atlantic over Newfoundland, sometimes reaching English waten. By that 
time they have taken on all the characteristics of a cyclone originating 
in the temperate zone. The destructive effects of the cyclone are the 
result of the winds that blow In spirally about Its center, which In the front 
of the cyclone may JeJ.cb any velocity from sixty to nlnety miles an hour. 
The low pn ssure of the barometer In th e center of the etorm and the 
terriflc windil lift up a tremendous sea that raises th e tidee above the 
normal, and hence through disastrous Hoods cause great lo811 to life and 
propPrty along the low-lying coasts, as has been the fate or the bayou region 
of Louisiana and the sea islands of Georgia. and North Carolina on numerou• 
occasions. The rainfall is al so often excess ive and desLructlve. 



58 ANNUAL REPORT OF THE 

Dilfering from the tropical cyclones merely in degree are the continental 
cyclones of the temperate zone. These are the largest weather disturb· 
ances known, but are not neceuarily violent. On the contrary, they often 
represent a mild, vague, ieneral circulation of the winds about a common 
center, wUhin which area the rainfall may be light, heavy, nearly contln· 
uous, or broken up Into separate areas. These cyclones-the real cyclones 
of the American continent-may have a diameter of from five hundred to 
fifteen hundred miles, and even larger, tbu• covering an area of over one 
million square miles They persist lor weeks, and, traveling from west to 
ea!t may go two-thirds of the way around the globe. Save when the ir 
vortex Is contracted to about the size of that met with In tropical cyclones, 
fifty to one hundred miles or so, the continental cyclones are beneficial 
rather than destructive factors In the general circulation. 

When such contraction occurs In the fall, winter, or sp ring over the 
region of the Great Lakes, or over the Atlantic, the conditions repeat all 
the phenomena of a coast hurricane, and ma.y cause loss of life and da.ma.ge 
to property by reason of the hurricane velocity of the winds, the excessive 
rainfall, and the heavy weather on the lakes or at sea. From this it must 
be clear that the confusion of general cyclonic with local storm or tornado 
condlLlons, so common in the west !s easily avo idable, as the contrasts are 
marked and the distinctions based on broed dllferences. The mere fact 
that a storm is local, of Utbited extent no matter how great Its violence, is 
the first proof that it is not a cyclone, though the tendency in the west and 
south Ia to apply the technical term "cyclone " to ali violent local out­
burst&, on the mistaken Idea tha.t the word "cyclone" means a tornado and 
a tornado oaly. Compared with the tremendous size and appalling charac­
ter of the Porto Rloo hurricane and other troplca.l cyclones of like destruc· 
tlve elfeots, such as that of St. Vincent and Barbadoes last year, the tor­
nado at New Richmond, Wh., was of sm'lllaocount and thunderstorm cas­
uahles trl vial. 

HISTORIC COLD WiliTERS. 

In the year 401 the Black sea was frozen over for twenty days, and men 
crossed from Asia Minor to the Crimea.. 

In 764 the Bla.ok sea was frozan to a dlstlance of fifty mlles from shore. 
The Hellespont and Dard .. nelles were frozsn a'ld the Sea. of Marmora was 
passable for cavalry. . 

In 1003 the River Thames was frozen over lor thirteen weeks. All the 
rivers of the continent we1 e frozen, and even south of the Alps the Po and 
ma.ny other strea.ms were blocked with ice. 

In 1294 the Cattegst was covered with lee seven feet thick. Ba.tteries 
of artlllery were moved to and fro on the strait. 

In 1323 the Baltic sea was frozen over, and during three months trav­
eler~ pa.ssed I rom the continent to Sweden on the lee. Hea.vy wa.gon trains 
were substituted for the tra.veling vessels 

In 1433 tho Thames and all other rivera of Eagla.nd and Scotland fr02e 
over; the S11ine, Rhine and D.nuba were closed to na.vlga.tion early in 
December. The Dardanelles and Hellespont froze, a.s did m'ny bays and 

IOWA WEATHEA AND CROP SERVICE. 59 

inlets of the Mediterranean. Ice formed in Algiers, and the Stra.it of 
Gibraltar was s.lmou impassable from drift ice. 

In 1460 the Baltlo again froze over so as to permit travel on the ice. In 
Germa.ny deer sought the towns for refuge from wolves. Packs or wolves 
came Into the clUes and attacked the people on the streets. 

In 1544 the cold was so severe in Holland that wine was out in blocks 
and sold by weight. 

In 1594 the rivers of-North Europe were frozen before Christmas. The 
Cattegat froze, together with a la.rge part of the Baltic. The Sea of Venice 
froze so that during three weeks no boats could be uaed. The Tiber froze 
at Rome and men crossed It on the ice, a thing never known before or 
since. 

In 1658 the bays aod Inlets or North Europe froze over ea.rly in Decem­
ber. Charles X or S Red en crossed the strait to Denmark with his whole 
army, including the artillery, baggage and provision trains. 

In 164 the Thames waJ covered with Ice over a root thick. Booths were 
erected lor a lair, which was held on the river. Coaches plied to and fro 
on the ice a.s on dry la.nd. All the French ports were closed for three or 
four weeks, the harbors bsing frozen over . 

In 1691 the cold was so severe in ea.stern Europe that packs or starving 
wolves entered Vienna and a.ttacked men and woman in the streets. All 
the canals of Venice were fro zen, a.nd the principal mouth of the Nlle was 
blocked with frozen ice for a week. 

In 1740 the Thames wa.s frozen for Olieven weeks. Forest birds almost 
all perished, and trees were split by the frost. The harbor of Barcelona. 
froza over, a.nd naviga.tion was suspended In the Greek Archipelago on 
account of the da.nger from fioatlng ice. 

The winter of 18lZ-13 was one of the hardest ever known in E urope. 
The Thames froze from the source to the sea; the Seine, the Rhine, the 
Danube, the Po and the Gauda.lqulver were all covered with ice. The 
Baltic froze for many mlles from land, a.nd the Ikagerack and the Cattegat 
were both frozen over. The Adriatic a.t Venice was frozen, so waa the Sea 
of Marmora, whlie the Hellespont and Darda.nelles were blocked with ice 
and the archipelago was lmpassa.bie. The Tlbdr wa.s llghtly coa.ted, and 
the Straits of Ma.ssina were covered with ice. Snow fell all over North 
Africa and drift ice appeared In the Nlle. This was the winter of Napo­
leon's retreat from Moscow, when 400,000 men perished, mostly ol cold and 
hunger. The men froze to death in battalions, and no horses were left 
either lor the art!Uery or cavalry. Quicksllver froze that winter. 

I n 1849 the cold in Sweden, Norway and Ruula was so severe that a-rea. I 
numbers of persons were frozen to dea.th in s.ll those countries. 

In 1863--64 a severe cold wa.ve swept over the whole of North America.. 
The thermometer went to 60° below zero in the northwest. The Mleels­
l ippl river was blocked with lee In a single night, and in twelve hours froze 
from St. Paul to Calro.-E.r. 
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UNNECESSARY TORNA DO ALARMS. 

The followiog paragraphs are clipped from the June number of the 
Montb~v Wtatbtr Rtvitw, edited by Prof. Cleveland Abbe: 

It seems wiae o.od necessary for the officials of the Weather Bureau to 
Improve every occtulon to allo.y the unnecessary alarm tbo.t pervades the 
community w_benever one mention• the subject of torno.does. Twenty years 
ago, when the Bureau bego.n to collect an<l publish fairly correct sto.tlstics 
relative to these storms, the sum total of their number o.nd the attendant 
destruction was s 1 lo.rge as to be very Impressive. The figures go.tbered 
by the meteorologlco.l r ePOrters, purely lor meteorological study with o. 
view to the prediction of storms, were converted by sensational writers 
ln\o o. most alarming picture of the condition of the atmcspbere In this 
country. Ko.nsas, Iowa, o.nd other portions of our !alr lo.nd, beco.me known 
as '·tornado states." Mo.ny were frigbtt>ned away from these states and 
those who r emained suffered unnecessary terror. Uut of the no.tural d~sire 
to avoid a reputation for frequtnt tornadoes there grew o. widespread 
determination to avoid the use of the word. Good citl zene would allow 
that on very rore occa!lons they bad an occasion&! "twis te r" or cyclone a. 
wblrler or cloudburet, a hailstorm ?' hurricane, but never a tornado. 
Newspapers shunned tb e word and lnststed on using evasive terms . 

In 1884 the ed itor prepared for the proposed fourth edition of a little 
pamphlet entitled" Weather Maps, and How to Use Tb • m ," a table of rela­
tive frequ ency tba\ clearly showed, not only the email chance of injury 
from tornadoes, but also tha.t the chance was just as g reo.t i n many small 
eastern states as in the lar~re weste rn states that bad come especially under 
the ban of popular writers. One of Ute latter even went so far as to 
upbraid him lor shirking his duty in tbat he did not join in the popular 
cry: "Beware of the western tornado." 

There is really no more destruction done by tornadoes than by light­
ning, high w!ndQ, hailstorm.•, drou11bts and floods, or 01her meteoric visit­
ors. Fear and dread are tnspirEd by the general knowledge that harm 
may occur, but fright and panic do not £eize one uotil the dreaded o.ppo.ri­
tlon is at band and visi ble. Fright is largely a matter of t.be nerves and 
imagination; fear, of the intellect. Fright Is not subject to reason bur. 
lear may be • o. By a . careful, r easonable study of the maps of to~nado 
tracks, our.observers Wl.IJ always be able to calm the minds of the citizens. 
It Is unn eaes>ary to resort to the caves and cellars, or to stop our ord inary 
avoca.t!on lo r I ar of a tornado, until we see the cloud in the distance or 
a re poslttvely ce rtain tbat one Is about to p~ss near us. ' 

DRY WEATHER HALF A CENTURY AGO. 

Tbt Annals of Iowa, Vol. ·IV, No. 3, contained the following notes on 
the weather, reprinted from the Bloomington (now Muscatine) Herald 
dated February 26, 1847. It w!IJ be seen that there we re some drought; 
periods in this rec tion before the climate was "ruined " by drainage of 
eb&.llow ponds and slougbs: 
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Since last July there baa scarcely been enough rain to keep the vegeta­
tion I rom being parcbed up completely. Throughout the fall and wi nter 
thus far, It may be said that a drouth bas rested upon the country On the 
1st day of January a little rai n fell-sufficient to make it quite muddy, 
and on the 2i it changed to snow, which fell to the depth of six or eight 
inches in this place, but was much deeper north and west. At Iowa City 
the snow was nearly twice as deep as bere--'l'nough to make sleighing of 
the most superb quality . The sleighing lasted just one month. ·t'he 
clima te or iowa must ever be subject to less rain than almost any other 
part ion of the westr-lying, as it does, far I rom the Influence of the Great 
Lakes, and having no range of mountains or highlands to operate as conde~s­
ers to the rarefied and ascending vapors: the natural laws of evaporation wtll 
exhaust the moisture from her soil and bear it away to some cooler state of 
the atmosphere. It is only when a long continued bea.t shall operate to 
ro.rely the air to an excess sufficient to produce a rapid circulation 
approaching to a storm, that we ca.n reasonably expect rain. In \his latter 
event the cooler vapors are forced into the vacuum, and II collected in 
sufficient qua.ntltles, I all of course to the earth. 

WHAT GLACIERS HAVE DONE FO R IOWA. 

BY PROF. SAMUEL CALVIN , STATE GEOLOGIST. 

Everybody knows in a general way that Iowa was once the abode of 
glaciers and preaented an aspect as dreary and uninviting as the centra.! 
portions of northern Greenland or the lce·lccked continent of the Antarctic. 
It may not, however, be so generally known that severe glacial conditions 
have recurred In Iowo. 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 th a.n equal to all postglacial time. A consideration of 
Greenland and Antarctica. , i n their present condition of frigid desolation, 
would scarcely suggest that the action of glaciers could be, in any way, 
beneficial; but it needs only a. comparison of preglachl with pos~glaclal 
Iowa. to demonstrate the fact that glaciers and glacial action have oon­
tributed In a very large degree to the making of our magnificent state. 
What Iowa would have been, had i t never euffered from the effects of the 
ponderous Ice sheets that successively overll.owed ita surface, is illustrated, 
but not perfectly, In the driftless o.rea. Here we have an area. that was not 
invaded by glaciers. Thla are a. lies mostly in Wisconsin, but Its edges 
overlap southeastern Minnesota, northeastern Iowa. and northwestern 
Illinois. In our own state, Allamakee county and parts of Winneeblek, 
F ayette, Clayton, Dubuq ue and Jackson belong to the driftlees area. 
Furthermore, the aouthern limits of glacial action are ls.lrly well defined, 
coinciding i n o. general way with a line drawn from Jefferson Olty to St. 
Louie, and along the Ohio river from near its mouth to Pittsburg. East of 
P ittsburg the g ls.olal boundary curves to the north and eaet, and o.tlast con­
forms very nearly to the southern edge of Long bland. South of the line 
descr ibed there are further opportunities for comparing preglacial Iowo.­
or rather what Iowa would have been without the modlllco.tlona wrought 
by glaciers-with the Iowa we know to-ds.y . There is yet one other ws.y 
of learning something about the surface of preglacial Iowa. During the 
last two decades numerous deep wells have been bored through the loose 
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surface deposits and down into the underlying indurated rocks. The rec­
ords of these wells show that the rock surface is very uneven. Before >he 
glacial drift, which now mantles nearly the whole of Iowa, was deposited, 
the surface bad been carved into an intricate system of hills and valleys. 
There were narrow flOTieS huodrt ds of feet in depth, and there were rug­
ged rocky cl!IIB and isolated buti.es corresponding in height to the depth of 

the valleys. 
If the eroded rock surface bad not been covered up and protected by 

the mantle of glacial detritus, the angular, jagged topography indicated 
by well records as characterizing preglacial Iowa, would. have been toned 
and softened, to some extent, by erosion and atmospheric waste. So far, 
therefo1·e, as topography is concerned, the dr!ftless area a~d other non gla­
ciated portions of the country g! ve a more correct notion of what Iowa 
would have been H the great ice sheets bad not worked their beneficent 

elJects upon its surface. . 
The dr!ftless area d!lJers from the drift-covered portions of Iowa In a 

number of important particulars. For present purpose•, bowev.er, these 
d!lJerences me.y conveniently be reduced to two classes: First, d11Jereoces 
lo topography, and, second, d!lJerences in the superficial materials or soils. 

To a person passing from the drift-covered to the dr!ftless part of the 
state, the topo~raphy presents a series of surprises. The gentle undula­
tions of the drm give place to sharp contours and high reliefs. The topog­
raphy is of the most pronounced erosional type. The principal drainage 
streams flow in valleys that, measured from the summits of the divides, are 
600 feet or more ln depth. The Oneota or Upper Iowa river, In Allamakee 
county , for example, flows between plctureeque cl!lJs that rise ab~ost ver­
tically to a height of from 300 to 400 feet, while from the summit of the 
clUh the land rises gradually to the crest of the divides, three, four, or 
fl ve miles back from the stream. Tributary streams cut the lateral slopes 
and canyon walls at Intervals. These again have trlbuteries of the tecond 
order Each af!lueot indeed branches and re-branches until the whole 
surface of the drainage elopes Is occupied by a palmate system of sharp 
erosion obailnels separated by rounded ridges. In such & region a quarter 
section of levelland would be In the nature of a curiosity. 'l'be straight 
sectlon-l!ne roads that divide the drift-covered parts of the state Into 
squares as regular as a cbecket• board, are altogether unknown; for high­
ways must, perforce, go where they can, and In the dr!ftless area they wind 
aloog the summits of ridges or pursue an even more tortuous course along 
the stream valleys. Jn passing from valley to divide, the grades are steep 
and long; and alw&yP, no matter what the direction or purpose of the trav­
eler, the way is sinuous, and the journey Is much longer than would be 
necessary If it were possible to follow straight Hoes. 

Railroad building In such a country is almost out of the question. At 
all events it Ia attended with d!ftlcult!es that would scarcely be appreciated 
by the residents of drift-covered portions of the state. For example, the 
short piece of road between Waukon Junction and Waukon pursues a tor­
tuous journey of thirty-three miles, and yet the two points, measured on 
an air line, are only about sixteen miles apart. In the thirty-three miles of 
distance the grade rises nearly 600 feet, while curves, numerous and sharp, 
offer further obstacles to successful operation. The road In question fol-
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lows the valley of Paint creek, and trains winding back and f.>rth on the 
sinuous track grind around the sharp curves wlth creak!ngs and groanlogs 
unutterable. This Is a lair example of railroading in the dr!ftless area, & 

fair example of conditions that would have been mel throughout the whole 
state of Iowa, bad It not been for the leveling elJects of glaciers. Compare 
this picture with that presented by ra!!ways in the counties west of How· 
ard, Cbicka.saw, and Fayette, where the lines are laid out on straightaway 
course•, across valley and water sh<d, with scarce perceptible grade, for 
ecores of miles at a stretch. For the matchless facilities with which the 
highways of transportation, between different portions of our state and 
ne!gbbor!og states, are established and maintained, we are indebted, to an 
extent d!ftlcult to appreciate, to the beneficent action of glaciers. 

In the matter of aol!s, our debt to glacial action is even greater than in 
them atter of topography . In a non-glaciated Iowa we might have moved 
from poiottopo!ot, though as compared with present conditions it would about 
have involved great expense, great loss of time, and much inconvenience. 
But a ooo·gla< iated Iowa could never have taken rank as a great agricul­
tural state. In an area that bas received no glacial tribute the soils are, 
in general, the result of decay of rocks in places. 11, as in the case oflowa, 
the area bas recently been elevated from 300 to 600, or 800 feet above base 
level, the drainage streams flow in deep valleys. The sides of the valleys 
rise at a high aoele. As last as the soil is formed It is washea from the steep 
slopes. Over a large percentage of the surface the rocks are bare, while areas 
that are not completely denuded have soils too thin for purposes of success­
ful agriculture. Furthermore, even where such residual soils as are possible 
to driftless regions 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 oxld!~ed and thoroughly leached of all soluble constit­
uents; they are d!ftlcult 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 rich alluvial soils 
along the stream valleys; but soils of ualform excellence, spreadloi 
between the two great rivers, and from northern to southern boundary, 
would hne been Impossible In a non-glacial Iowa. 

The conversion of a deeply trenched and eroded surface into a gently 
undulating plain, upon which wagon roads and railways, facilitating social 
and commerc!allotercourse, may be constructed with a minimum of labor . 
and expense, is a service of lmme&S\lr&ble value; and yet this is one of the 
least of the beneficent elJects 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 dif!lcult to find sources of wealth with wbloh 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 north and 
northwest. The glaciers in their long journey, ground up the rocks over 
which they moved and mingled the fresh rock !lour, derived from granites 
and other crystalline rocka 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 irregu­
lar surface of preglacial Iowa. The materials are, In places, hundreds of 
feet in depth. They are not oxidized or leached, but retain the carbonates 
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and other soluble constituents that contribute ao largely to the growth or 
plants. The physical condition or the materials is ideal, rendering the soli 
porous, lacll!tatlng t he dl trlbutlon or molnure, and offering unmatched 
opportunnles lor the employment of improved machinery In all the pro· 
~eases connected with cultivation. Even the drittless area received l!"reat 
benefit !rom the action of glaciers, lor, a lthough the area was not invaded 
by ice, It was yet to a large extent covered by a peculiar deposit called 
loeee, which Is genetically connected wltb one of the later sheets of drift. 
The loees Is a porous clay rich in carbonate of lime. Throughout t he 
drHtless area it bas covered up many spoiB that would otherwise have been 
bare rocks. H covered the stiff, intractable residual clays that would 
otherwise have been the only soils of the regions. In itself it constitutes a 
soil of great fertility. Every part or Iowa is debtor in some way or other to 
the great ice sheets of the glacial period. 

SOME FACTS ABOUT WEATHER FORECASTING.* 

BY WILLIS L. MOORE. CHIEF UNITED STATES WEATHER BUREAU. 

To those who are lamlllar with the application of meteorogical science 
to weather forecasting, &nd with the material benefits accruing to the com· 
merce and Industry of the United States from timely warnings of marine 
storms, frosts and cold waves, it will be Interesting to note that, at the 
time of the founding o! the firs t of the Thirteen Colonies, at Jamestown, 
Va., in 1607, practically nothing was known of the properties o! the air or 
o! methods !or measuring 1\s phenomena. To-day, at about two hundred 
station a In the United States, electrically-reoording automatic meteorologi­
cal instruments me&eure and transcribe for each moment of t!me the tem­
perature, the air pressure, the velocity and direction of the wind, the 
beginning and ending of rainfall, the amount of precipitation, and the sun­
shine or aloud. 

That we Jive In an age o! great Intellectual acumen, and that he is 
indeed e. wise prophet who can outline, even dimly, the possibilities o! the 
next century, is effectively shown by the development o! meteorogical 
science within the recollection o! the present generation; although one 
ntust &dmlt that in the making of weather forecasts-valuable as these In 
gener&l are-we have not advanced much beyond the empirical stage. 
Nor have we any prospect that we shall ever attain the accuracy required 
by the astronomers in predicting the date of an eclipse or the occurrence 
of celestial events. 

It w&s not until 1643, twenty-three years after the landing of the Pil­
grims on Plymouth Rock, that Torrlcelli discovered the principle o! the 
barometer, and rendered it possible to measure the weight o! the superin­
cumbent e.lr at any spot .where the wonderful, yet simple, little instrument 
might be placed. Torricelll's great teacher, Galileo, died without know­

"!ng why nature, under certain conditions, abhors a vacuum; but he bad 
dlscovered the principle o! the thermometer. The data from the readings 
-o! \hese two instruments form the foundation o! all meteorological science. 

•Reprinted from The Forum, May, 1898, by permission. 
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The inventors as little apprecl&ted the value of their discoveries as they 
dreamed of the great Western Empire which should first uee their Instru­
ments to measure the Inception &nd development o! storms. 

As early as 1738 Dr. John Lining , of Charleston, S.C., kept a record o! 
the dally temperature In this country. The accurate thermometers of 
Fahrenhei t ha.d then been in use but a few years; and, compared with the 
fine lnstrument.s now used for measuring temperature, the error due to 
Imperfect mechanical construction was probably considerable. About one 
hundred years alter the Invention o! the barometer, viz., in 1747, Benjamin 
Franklin, p&triot, statesman, diplomat and scientist, divined that certain 
storms ha.d a rotary motion and that they progressed in a northeasterly 
direction. It was prophetic that these ideas should have come to him long 
before anyone had seen charts showing obarvatlons simultaneously taken 
at many stations. But, although his ideas in this resp 9ct were more 
important than his act of drawing the lightning from the clouds and identi­
fying it with the electricity o! the laboratory, yet his contemporaries 
thought little o! his philosophy of storms, and It was soon forgotten . It 
will be Interesting to learn how he r eached his conclusion as to the cyclonic 
or eddy· like construction o! storms. 

Franklin had arranged with a co-worker at Boston to take observations 
o! a lunar eclipse at the same time that be himself was taking readings of 
it at Philadelphia. Early on the evening o! the eclipse an unusually severe 
northeast wind and rainstorm set in at Philadelphia, and Franklin was 
unable to secure any observations. He reasoned that, as the wind blew 
fiercely !rom the northeast, the storm w&s of course coming from that 
direction, and that Boston must have experienced its ravages before Phila­
delphia. Reports indicated tbat the storm was widespread. What was 
the surprise of Franklin when, after th~ slow passage of the mall by coach, 
he he&rd from his friend in Boston that the n lght of the eclipse had been 
clear and favorable for observations, but thai a terri ftc northeast wind and 
r&lnstorm began early the following morning. He then sent out inquiries 
to the surrounding stage stations and found that at all pl&ces southweet o! 
Philadelphia the storm had begun earlier, and that the greater the dis­
te.nce the earlier the beginning, as compared with its advent in Phila­
delphia. Northeast of Philadelphia the time o! the beginning of the storm 
had been la ter than at that oily, the storm not reaching Boston until 
twelve houra after its commencement at Phlladelphia. 

In considering theae facts a line of inductive reasoning brought Frank· 
lin to the conclusion that the wind always blows toward the center o! the 
storm; that the northeast hurricane which Boston and Pbfladelphl& bad 
experienced was caused by the suction exercised by an advancing storm· 
eddy from the southwest, which drew the air rapidly from Boston toward 
Philadelphia, while the source of the a ltracticn-the center of \he storm­
eddy-was yet a thousand miles to the southwest of the latter place, that 
the velocily of the northeast wind increased as the center of the storm-eddy 
advanced nearer and nearer from the eouthweet, until the wind reached 
the conditions of a hurricane; that the wind between Boston and Philadel­
phia shifted, and came from the southwest after the center of the storm­
eddy had passed over that region; and that tho force of the wind gradually 
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decreased as the center of attraction passed farther and farther away to 
the northeast. 

Another man whose name is dear to the heart of every patriotic Amer­
i n conducttd in conjunction with his friend, James Madison (afterward 
b~:hop), a series of weather observations, which ~ere begun in 1771 and 
continued during the stirring times of the RevolutiOn. This was the sage 
of Monticello, Thomas Je fferson . Madison was near the sea, at th_e colonial 
capital Williamsburg, Va.; Jefferson was at Monticello, 120 mlles west. 
They ~k simultaneous observations for several years, until the British 
ransacked Madison's house and carried off his barometer. 

Had th e telegraph been in existence J efferson and Madison would doubt­
less have conceive d the idea of a national weather service, as 'hey dis­
covered by comparing observations that barometric and thermometric 
changes usually occurred at Monticello four or five hours before they did at 
Wllliamsburg. 

Contrary to the statements which I believe have been made by some 
historians, the Fourth of July, 1776, was a cool day; for the great author of 
the Declaration of Independence did not fail to read his thermometer in 
Philadelphia on that day. An examination of his papers in the State 
Department, made by an official of the Weather Bureau, proved that he 
took several readings, vi z: 6 A. M. , 68°; 9 A. M. , 72;i0

; I P . M., 76°; 9 P. M., 

73l0
• These early observers did not escape the one unfailing vagary that 

even at this late period haunts the mind by day and induces feverish 
dreams by night in nearly every person who has not made a study of 
meteorological data; for in 1781 Jefferson said: 

A change In climate is taking place very sensibly. Both heats and 
colds are becoming much more moderate within the memory of even the 
middle-a ged. Snows are less fnquent and less deep. They do not often 
lie below the mountain more than one, two, or three days, and very rarely 
a week . The snows are remembered to have been formerly frequent, deep, 
and of long continuance . The elderly inform me that the earth used to be 
covered with snow about three months In every year. 

But Jefferson and his neighbors were mistaken. Never during the period 
of authentic history has the snow covered the groutd In Virginia for 
periods averaging three months per year for three years in succession. The 
old inhabitants of J efferson's time were like those of to-day-they 
remembered only the abnormalities of the climate of twenty-five or fifty 
years before, and in comparing the unusual condit ions of long ago with the 
average of the present they were deceived. I have known intelligent and 
truthful men publicly to declare that they knew, from personal recollection, 
that the climate of their particular places of residence had changed since 
they were boys-that they had reliable landmarks to show that the streams 
were drying up, that the precipitation was growing less, and that the 
winters were becoming milder-notwithstanding the fact that carefully 
taken observations of temperature and rainfall for each day for the previous 
hundred years 1howed no alteration of climate at such places. Of course>, 
wide variations, sometimes extending over periods of several years, had 
occurred; but a deficit at one time was made up by an exo~se at another. 
To be sure, changes must have taken place during geologic periods; but 
these have been eo slow that it Is doubtful whether man In hls clvillzed 
state has occupied the earth long enough to discover an appreciable _quan-
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tity. Q uite accurate records of the open ing of navigation in t he rivers of 
E urope and of the time of vintages for five hund r ed years show no change 
in th e average data of the first t en years as compared with t he ave rage or 
the last ten; and the date palm, the vine, and the :fig tree flou r ish a s luxu­
r iantly to-day in Palestine as they did in the days o r Moses. Dried plan ts 
h ave been taken from the mummy cases of the Pharaohs exactly similar to 
t hose now growing i n t h e soil once trod by those ancient mOJ:!a rc hs. 

The matter of change of climate is very important to our subar ld W est, 
to t.h e states whose normal r a infa ll Is j ust en ough to produce a profitable 
crop. Some year s ago, when t hetide of im migration wasstrong, t her e were 
several yeara of rather mor e t ha n a verage rain fall in r egions that thet·eto­
fore had had little rainfall for profi table a griculture. These two co~d i tlons 
were acc identa lly coincident; but t he fact probably g a ve rise to the theory 
that civil ization brings a n i ncrease In precipitation. It was t hought tha t 
the breaking of the virg in soil , making it more permeable, and thereby 
conserving the scant deposit of mois ture; the planting of trees and the 
propagation of vegetation, by restricting the run off and by drawing up the 
moisture from below the surface of the ground through roots; t h e enor­
mous quantities of a q ueous vapor inj~cted lnlo ·the air by th e combustion 
incident to a teem i ng population-had all combined to i ncr ease the rainfall 
and to render the subarid. p lains more responsive to the efforts o f the 
husbandman. No one with e ven a spark of that fello w feeling which " makes 
us wondrous kind" can fail to regret that this theory is not fou nd ed upon 
fact. But a moment' s thought will indicate to the physicist that the 
volume of superincumbent a!r is so great, and Its capacity for moisture so 
enormous, that the additional vapor of water evaporated as above described, 
great though it be, is ineffectual to change appreciably t h e .amount of rain­
fall which nature beforehand had ordained should be preclpitated. 

The size of continental areas, the topography of the lan.d surface, the 
proximity of large bodies of water, and the direction of the prevaiUng 
winds, are all factors In determining the precipitation of a r egion; and it is 
probable that the feeble efforts of man will never be able materially to 
modify the result. 

If the Rocky mountains were eroded down to the height of the Appala­
chian chain, the vapor-laden winds from the Pacific would blow tnland , and 
probably cause copious rainfall as Jar east as Colorado, western Kansas, and 
western Nebraska. But these are changea which can beaccompliehedonly 
in long geologic periods. 

During the first half of the nineteenth century-nearly a hundred years 
after Franklin's northeast rainstorm-Redfield, Espy, Loomis, Henry, and 
other American scientists laboriously gathered by mall the data of storms 
after their passage, and demonstrated their principal motions to be much 
as Franklin had supposed. In 1855 Prof. Joeeph Henry, seoretar1 of the 
Smithsonian InstituLion, constructed a daily weather map from observa­
tions collected by telegraph and nearly simultaneous. He did not publlah 
bis forecasts, but used hie large wall map for the purpose of demomtratlng 
the feasibility of organizing a government weather service. It there were 
no other achievements to the credlt of the grand inetitutlon founded In thla 
country through the benvolence of the English philanthropist, James 
Smithson-who, by the way, never gazed upon our fair land-the work of 
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the Sn. lthsonian Institution in connection with practical meteorology 
should al ways accor d it a warm place in the hearts of thoEe who believe 
thai the crown ing achievements of ec!encc consist In giving to the world 
know ledge which results In the savi ng of human life, the amelioration of 
the Eullerlngs of humanity, and t he acceleration of the wheels of commerce 
and indus try. 

Although American scientists wer e the picneers In diEco ver ing t he 
progressive character of storms, and in demonstra ti ng the pract!cabUl tyof 
weather se r vices, t he Un ited States was onl y the fourth country to give 
legal autonomy to a weather oervlce. Holland establlehed a weather 
service, with tel egraph r epor ts and forecasts, in 1860; E ngland followed, 
with 11 smaller service, In 18111 ; and France, In 1863. But none of t hese 
countries has an area , from wh ich observations can be collected, great 
enough to give such a synoptic picture of storms as is necessary in the 
making of useful forecasts. It would require an internat ional service, 
embr acing all the countr ies of Europe, to equal ours in extent of the area 

cover ed and In the accuracy of Its forecasts. 
The vaal region now Included in the scope of th e W eather Bureau 

system or obeet vations embraces Car ada ar d the Gulf of Mexico; the whole 
bning an area extending two thousand miles north and south, t hree thou­
land miles east and west, and so fortunately located in t he inter est of the 
meteorolcglst as to Include an Import ant arc on the circumpolar thorough­
fare of storms of the Nort hern Hemisphere. Simultaneous obser vations, 
collected twice daily by telegraph from about two hundred stations, 
distributed throughout t his great area, render !tpcssible a t several central 
offi ces, where all the reports are r eceived, to present to the tra ined eye of 
the forecaster a wonderful panoramic picture of atmospheric conditions. 
E very twelve hours the kaleidoscope changes, and a new graphic picture of 
actual changes is shown. T he movements of the storm center s and cold­
wave areas are noted, and estimates made a s to their probable course dur­
ing the next twenty- four hours. Where eli;e can the meteorologlat find 
such an oppo~tunlty to study storms and atmospherlaohanges? The widely 
dlllerlng elevation, topogr aphy, t emperature, humidity, and aridity of the 
broad region under observation oJfer unequaled conditions for the study of 
the mechanical phases of storm development and progression-so far aa 
such can be profitably studied with observations taken only at the bottom 
of the ocean of air surrounding the earth. Our storms and cold waTes can 
be atudled during th eir inception at an aTerage altitude of five thousand 
feet abova sea level , under conditions of extreme aridity ; they can be 
observed later, as they come down almost to sea level In the Mlss.!sslppi 
valley a nd reach a more humid atmosphere one thousand miles from the 
place of their birth; and, finally, they can be seen as they reach the 
extremely.humid r.lr of the Atlantic ocean, fifteen hundred miles farther 
east. 

The great winter storms which originate south of the Japanese Islands 
and aross the Paoi1lo ocean come under our vision as they successively sur­
mount the formidable Rocky mountains with but I! me diminution of energy, 
sweep across the continent with Increasing Ioree and heavy precipitation 
and within three days pass beyond our meteorological horizon at the Atlan­
tla aer.board , to be heard from occasionally three days later as boreal rav­
agers of northern Europe. 
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The great anticyclones, or hl~h-pressure areas, which constitute the 
American cold waves, drif t Into our territory from the Ca nadian northwest 
provinoes and are studied under r apidl y changing conditions during 3,000 
miles of their course. The high-pre sure eddy, with all t he conventional 
principles of the oyclone reversed, may be said not to depend upon the 
land of ill blr th fo r the cold it brings; for a strong ver tical and anticy­
clonic motion at t he center Is continually bringing down the cold air from 
above. In olher words, our oold waves are not, as was once supposed, 
masses of heavy air chilled by flo wing over the snow and lee fields of the 
Arctic ocean and transported to our central valleys with suab r apidity of 
translation a s to attain much of their original frigid ity. 

In 1870 and for some years thereafter our forecasts and storm warnings 
were looked upon by the press and the people more as experiments than as 
serious statements. The newspapers especially were prone to comment 
facetiously on the forecasts, and many were clamorous lor the abolition of 
the service durin~ the first years of Its existence. T here was some ground 
tor the cr iticisms. We knew nearly as much about the mechan ics of storms 
at that time ao we do to·day ; but we had not-by a dally watching of the 
inception, t he development, and the progression of storms-trained a corps 
of expert forecasters such as now form a part of t he staJf of the chief of 
t he W eather Bureau , and from which he himself was g raduated . After a 
time mari ners beg&n to note that danger signals were , In the great major­
ity of cases, followed by heavy winds, and t hey reasoned that it were bet­
ter to take precaution against forecast storms that neve r came than to 
be unprepared for those which did come. 

It Is a tact that many t imes, by the operation of forces not indicated by 
the surf&ce r eadings, the barometer a t the center of a storm begins to rise 
and th e velocity of t he wh ir li ng mass to decrease. In such cases the 
storm signa ls placed In advance of the storm center would fall to 
g lve the proper information. Again, the storm center may suddenly 
acquire a force not antlo!patsd, or it may pursue a track considerably 
divergent from the normal for the location and season. In this case, also, 
t he forecasts may warn some cities that fall to receive the effects of the 
storm. The staff of the Weather Bureau, which Includes many meteorolo­
gist s, bas not failed to make a study of the pecularities of the several types 
of storms occurring in dlfl'erent localities durln~t the various seasons of the 
year, thelr line of travel, and the force that they m9oy be expected to 
attain . The comparative merits of those who by natural ab!llty were best 
fitted correctly and quickly to correlate in tbelr minds the conditions shown 
on the meteorological chart and to make accurate deductions therefrom as 
to the development, movement and force of storms have been tested by 
competitive examinations. This line of study and competit ion has reaulted 
in Improved forecasts, so that mariners now uni versally heed the storm 
warn!n~ s, horticulturists and truck gardeners make ample provision 
agalns ~ !root, and shippers of perishable produce give full credence to the 
cold·wave pred ictions. Of the Wes~ Indian hurrica nes which have swept 
our Atlantlo seaboard from Florida to Maine during recent years not one 
reached a single seaport without danger warnings havln~ been sent well 
in ad vance of the storm, and no unnecessary warning bae been Issued 
·The result Is that no disaster of consequence has occurred. Large owners 
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of marine property estimate that one of these severe storms traversing our 
Atlantic coast In the absence of danger signals would leave not lesa than 
e3 000 000 worth of wreckage. On two occasions a census was taken 
h,;mediately after the passage of severe hurricanes to determine the value 
of property held In port by the danger warnings sent out in ad vance of the 
storms. In one case the figure was placed at !34,000,000; In the other, at 
838,000,000. or course this does not represent the value of property saved. 
It simply shows the value of property plact d in positions of ealety as a 
result of danrer signals and warning messages sent to masters. On J anu­
ary 1, 1898, an extensive cold wave swept from the Rocky mountains east­
ward to the seaboard. Estimates secured from shippers in 100 principal 
cities indlor.ted th&t property valued at $3,400,000 was saved as a direct 
result of the predictions sent out. 

There Is hardly a dally paper that does not publlsh weather forecasts in 
a prominent place, and there is scarcely a reader who falls to note the 
predictions. The utlllty of these forecasts to the agriculture, the com­
merce, and the Industry of the country is so great that it may be Interest­
ing to note more in detail the methods by which observations are collected, 
forecasts made, and meteorologic information disseminated. 

Our Weather Bureau maintains about two hundred regular meteoro­
logical stations, each In charge of a trained observer, advantageously locr.ted 
reograpblcally for the taking of observations The transmission of reports 
le accomplished with remarkable rapldit;r by means c.f an effective arrange­
ment of telegraphic clrculte. Observations from all parte of the United 
States and Canada, from the Atlantic to the PacUlc, are collected at 
Washington within thirty minutes alter the observers have read the station 
instruments and filed their observations. Synoptic charts are prepared In 
\he central omces at Washington and Toronto, and at many of the large 
atr.tlons at which reports are received; and by 9 o'clock {seventy-fifth meri­
dian time) the charts are complete. The oh&rt of greatest value to the 
forecaster contains for each station the temperature, barometric pressure, 
wind direction and velocity, weather conditions-whether raining, snow­
Ing, cloudy, partly cloudy, or clear- and the amountofprecipltation, If any. 
Lines, called "Isobars," are drawn for each one-tenth of an inch of baro­
metric pressure, bounding the areas over which the air Is respectively 
llghteat and heaviest. These areas are called "highs" and "lows;" but 
they are only relative terms, as on one map the highest pressure may be 
over two Inches In e:a:cess of the lowest, while on the map of another day 
the dll!erenoe mr.y be lees than one inch. 

Several other charts are prepared In the forecast room of the central 
omce at Washington, as follows: Temperature-change map, showing the 
maximum and minimum temperature at each station, with changes from 
the day before and changes from the normal; barometer·change map, show­
Ing twelve and twenty-four hour changes and changes from the normal; 
cloud map, indicating the character, nomenclature, quantity, and move­
ment of clouds; and a map showing wet· bulb and dry-bulb temperatures, 
with differences between the two. 

lithe student of the weather maps w!ll pay close attention to them each 
day, be w!ll find that the highs &nd lows move acr()BS the country in almost 
regular succession. If the high be a decided one, it wlll co~er a territory 
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one or two t.housand miles in width, the weather within Its influence wlll 
be cold and clear, and the winds wlll have a general tendency spirally cut­
ward from the center in a direction corresponding to the movement of t he 
hands a watch. The low Is the opposite of the h!ghlnalmostalllh charac­
teristics. It Is usually attended by clouds, rain or snow, and high winds. 
The winds within the Influence of the low blow spirally Inward In a direc­
tion contrary to those under the influence of the high. The lower the 
barometer and the steeper the gradient, the more rapid Is the whirl. 
These are some of the characteristics of lows. Those of like class take 
nearly the same course, and produce about the eame results; but they do 
not always move with the same r apid ity. No e:a:act rule In regard to them 
can be laid down. Empi rical reasoning, and intimate association with the 
charts, day after day and yeu alter year, in the main equip the successful 
forec,.ster for his Important functions. 

Just as the eddies in a r iver go whirling down stream, so are cold-wave 
eddies {hlffbe) and rainstorm eddies (lows) carried eastward by the general 
monment of the upper atmosphere in the latit ude• of the United States. 
It is Important that the fundamental principles of these eddies be under­
stood, since the weather changes experienced from d&y to da:r depend 
almost wholly upon the development and drift ol these high-pressure and 
low-preseure eddies, or, as they are better known, highs and lows. The 
two eddlee ara eaelly dletlagulebable the one from the other; for, while 
traveling e&stward In the same general dlreotlon, they rotate in opposite 
directions. The high-pressure eddy always follows In the track of the low­
pressure eddy. In the hlgh·pressure eddy-In which the air is cold and 
clear, and in whloh the degree of cold is nearly proportional to the rlee of 
the barometer-the air is drawn downward near the center of the eddy, 
and forced outward In all directions from the center along tbe surface of 
the earth. This eddy at times Is two thousand miles in diameter. In the 
low-pressure eddy-In which the air Is warm, humid, and often rainy or 
s~o,.y-the surface air le drawn Inward from all directions toward the 
center. Thue, the alternate passage of highs and lows controls our weather 
conditions. 

About six-sevenths of our low-pressure eddies move from the Rocky 
mountains eastward. They vary from the gentle whirls to storms of oon­
alderahle Intensity, Their average diameter is about one thousand roUes. 
The West Indian hurricane, which comes up from the tropics and skirts 
along our A'lantlc shore-line, h&s a diameter of rotation less than one-half 
that of the usual low-pressure eddy; but Its velocity of rotation Is much 
greater. Many of these hurricanes have a diameter of only three or !our 
hundred miles; but their velocity of rotation Ia very often ODe hundred 
miles per hour, although their rate of translation, as they move northeast 
along our coast, is seldom greater than thirty miles per hour. 

Twenty·flve years ago mariners on our Great Lakes and seaboard 
depended on their own weather lore to warn them of coming storms. Then, 
although the number ol craft plying on our waters was much leas than now, 
every severe &torm that swept the lakes or Atlantic coast left destruction 
and death In Its wake, and for days afterward tbe dead were cast up by the 
recedlnr waves, and the shores were lined with wreckage. Happily this 
need not now be the case, lor the Weather Bureau of the Department of 
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AgrlcuUure is ever watching the changes of atmospheric conditions and 
givlng the marlner warning of coming storms. Each observer telegraphs 
instantly to the central office whenever the instruments at his station show 
unuaual agitation. By this means the Inception of many storms is detected 
when the regular morning and evening r eports !aU to give notice of their 

origin. 
Some idea of the vast interests floating in Atb.ntlc ports may be had 

when it is stated that i ,528 transatlantic steamers, with an aggregate of 
10,076,148 tons, and 5,842 salllng craft, aggre~raUng 2,105,688 tons, enter and 
leave ports on the Atlantic seaboard durlllg a single year. The value of 
their cargoes is more than a bllllon and a half of dolls.rs . Our coastwise 
trs.ffic also is enormous. In one year more than 17,000 sa!llng vessels and 
4,000 steamera enter and les.ve ports between Malne and Florida. Their 
cargoes are estimated to be worth $7 ,000,000. F rom these facts one can 
roughly measure the value of the marine property which the Department 
of Agriculture, through the work of the Weather Bureau, alms to protect 
by giving warning of appros.cblng storms. . 

U Is the dream of the meteorologist ths.t some day he wlll be able accu­
rately to forecast the weather weeks and months In advance. But so far 
thla much-to-be-desired object can be realized only In a. dream. Whs.t a 
wonderful conservs.tlon of human energy would result were it possible to 
tell the fs.rmer when the great corn and wheat belts would have s.bundant 
rain during the neit growing season, or when droughts would parch the 
vegetation, or truthfully to inform the planter of the south that the 
approaching season would be favorable or unfavorable to the production of 
cotton I Efl'ort would be withheld in one part of the country and prodigious 
energy eierted in another. 

When our extensive system of dally observation has been continued for 
another generation a Kepler or a Newton may discover such fundamental 
principles underlylng weather changes as will mr.ke it possible to foretell 
the character of coming seasons. I! this discovery be ever made it will 
doubtless be r.ocompllahed as the result of a comprehensive study of meteor­
ological data of long periods coverlna- some great area like the United 
States. At any rate we are certainly now laying the foundation of a great 
system whloh will adorn the clvlllzatlon of future centuries. 

At t he present time I know of no sclenUflc man who essays to make 
long-range weather predictions, and I would especially caution the public 
against the imposture of charlatans and astrologists, who simply prey upon 
tbe credu!Uy of the people. As storms of more or lesa intensity pass over 
large portions of our country every few days during the greater part of the 
year, and as It !a seldom that the weather report does not show one or 
more storms as operating somewhere within our broad domain, it is easy 
to forecast thunderstorms about a oertain time in July or a cold wave r.nd 
snow about e. certain period in January and stand a fair ohance to become 
accidentally famous e.s a prophet. You may select any three equidistant 
dates ln January and forecast high wind, snow, and cold for New York 
ill'y and stand a fair chance of having the fraudulent forecast verified in 
two out of three cases; provided that you claim a storm coming the day 
before or afte r one of your de.tes to be the storm which you eipected. 
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I believe it is impossible for any one to-day to make a forecast, based 
fairly upon any principles of physics or upon any emplrlo rule In meteor­
ology, for a greater perlcd than one or two days In winter or for more than 
two or three days ln summer; and there are times In winter when the 
movements of air conditions are so rapid that It is extremely difficult to 
forecast even for the space of one day. The Weather Bureau takes the 
publlc Into its confidence In tbls matter and does not claim to be able to do 
more than it is possible to accompllsh. 

Having reaobed the highest degree of accuracy possible wUh our pres­
ent Instrumental readings, it becomes necessary to invade new realms if we 
desire to Improve the charaeter of the forecast and to ma.ke it of greater 
utility. I have lona- realized this, and seTeral years ago determined sya­
tematice.lly to attack the problem of upper air eiploratlon with the hope 
of being able ultimately to construct a dally syaoptlc chart from simultane­
ous r eadings taken ln free air at an altitude of not lees than one mile above 
the surface of the earth. During tbe past ten years there has been much 
discussion as to the beat means of improving weather forecasts by r eadings 
Eeoured at high levels. Many stations have been established on mountain 
peaks; but, unfortunately, the observations from these places have been of 
little use to ua in maklng the dally forecaat. 

It is my opinion that plans previously advocated by mr.ny for isolated 
lnvestlgatlons in the upper air b7 means of free and uncontrollable bat­
loons, by observers In balloons, or by independent kite stations strivlng for 
very great Jl.lghts, were of little value in getting the Information absolutely 
necessary to the more accurate determination of the mechr.nlcs of storms. 
It is my belle! tbat the only feasible plan is that of simultaneous observa­
tions at such uniformly high levels as can be attained with kites at many 
stations. With only a moderate surface wind our improved kites will now 
ascend easlly to the height of one mile or over, and will carry up an auto­
matic inatrument, mainly of aluminum, weia-hlng about two pounds, which 
records temperature, pressure, humidity, and wind velocity. 

Tile W eather Bureau intends to establish tentatively llfteen or twenty 
stations between the Allegbanlea and the Reeky mountains during the 

present spring, and to make special elfort to secure observations at -tliii 
aame hour at a h igh level from all the stations, so that the meteorological 
conditione at that altitude may be compared with those prevalling at the 
surface of the earth. If we are succenfulln attaining the desired altitude 
at enough of our statlens each day to give t he date from which a synoptlo 
chart can be constructed, we shall then be able to map out not only the 
vertical gradients of temperature, humidity, preuure, ant wind velocity, 
but also the hor izontal distribution of these forces at two levels-one at the 
earth's surface and the other at the helgM of one mile. U may be that 
after this work is done only n•gatlve knowledge wllll:e acqulrtd; but, even 
then, the work wlll not have been ln valn. It will be an instructive otudy 
to note the development and progress Lon olatorms and oold wavee at thia 
high level. At that altitude the diurnal variations cease; there Ia but little 
change between the beat of midday and that o! midnight; so that storm 
conditions may be measured without the confusing elfeots due to immediate 
terrestrial radiation. 
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The temperature readings already secured by our use of kites show that 
In the summer season we live in an extremely thin stratum of warm air; 
that on the hottest day an ascent of only 500 to 1,000 feet In free air would 
pla.ce a person in a comfortably cool atmosphere; that the temperature at 
an altitude of 3,000 feet Is slightly higher M midnight than at midday; and 
that changes of wind and of temperature begin at high levele sooner than 
on the surface of the earth. 

It Is a problem for the engineer of the twentieth century how to utilize 
this Information so as to gl ve relief during the protracted hot spells of 
summer to the dense population of gre&t cities, and so that one need not 
travel to the seashore in order to rea.ch a temperature that is conducive to 
health and comfort. 
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