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figures and notes, made by trained observers by the aid of the WEATHER CROP OBSERVERS.
best instruments obtainable inestim - 1 ' 5
ble, have been found to be of inestim e s ain. o OBSERVERS.
able value. !
% e & o g . 5 v vensses:| Hon. Henry Schrooten.
T.here are ct?rluected with this service 123 metsorological LGN, S b, JoMars. -~ | Hon. W Giattly.
stations, of which number 116 report temperature and rainfall, Jogas Uushumai. .| Hon. 8, 1. Packard.
and 7 rainfall only. The observers at 77 of these stations are Atwood e 3 %‘I 'r%gnbr o TV o s
. 4 . vese-| A Preston. ‘&
supplied wholly or in part by state instruments. %:322“’“ L O Rora. Miiton A N holland.
METEOROLOGIOAL STATIONS AND OBSERVERS. gg‘f‘*{:“*}}f’gg Heary Galley. T L g e
arles L ) e | Ge0, C. White.
Charlton.. ... 0. 0. Burr. Nevada.....
A £ OSABES ..onvsres .| E. W. Btacy.
BTATIONS. OBSERVERS, STATIONS. OBSERVERS. g‘m‘ﬂ'g}g}fﬁué W ?og: %l}:l:.eghnpmm. g:ﬁe Oity.. Rl JB "‘,‘,‘i‘t“w”
Qorning.......«-..| Jerome M PALOD . ... o o O, Dufeld
I T R ¥, L. Morrison. K lermont. ... ... | Uhas. Larrabee. e idn....| . B.
Afton . vuvr.| Hon. N?%.'ﬁgwell. K:ga;a;uﬁ;l::';” ..... g:g:st:ngklé‘aﬁgg?' go?ﬁf?:ﬁ“muﬂs... L. Prouty. {}_2“"{ Rﬁi 1&'1, .‘!H}E gﬁl’#}%’l}:m
8 D. Pettibone. LeClaire........ River Observer. Oreston -« | M. V. Ashby. Boaxws Yool 5. R, Wiley.
I . E. Hadden. Lansing .......... G. H. Markley. Sherman Matthews. et £ Toed,
| W. ¥, Minara, Larchwood....... E. W. Btokes. B iee .. | Hon. F. N. Knoll.
Amana.. .| Conrad Bchadt. Larrabee..........| H. B. Btrever BRTTOONE s | L. B. Bager
Ames ... .1 Exp, Station. Lenox.... .| 3. L. Hurley. Leymoudl.'...ﬁ """ anl‘)ﬁlﬁll{um(m-
Atlantic | 3.W. Lave. Le Mars ..........| Dr. . E. Cole ‘ e ans. .| John Cownie
Atlantic .| Geo. W. Franklin. Linn Grove : BouhhcAn;ann.-- E. P. Thompson
gglttt;?lon.. g I"v Eﬁicnkﬁz (Mt. Vernon)....| Hev. J. W. Hubbard. gme:ne'. Jt')hl; Dawson, i
Hollo Plate. . 1;| &P, Vandiie, Matvers oL BTH Norton Tama ... ool e tmer.
5 . Maqguokets,....... Dr. A, B. Bowen N e neer Bmith,
Mason City.......| H. I. Bmith. ..| H. I Felter
Marshalltown....| 0. M, Cook .| W. 8. Nieholson.
Maxon (Albia)....| Gus Johnson Winterset........| H. A. Kinsman ¥
’ ; % 4 X ﬁg(l)&m:n....... . g.gﬂ.ggg]unhs T'H"l,;( i gﬁ%ﬁnke... . gham:.
Char{ton..........| Hon 8. H. Mallory. Monticello........| Henry D, 8mith 8. M. Taylor. nton ool J. W, Bopp.
OCharles Olty......| J, W. Smith. .Y A o G. W. Mendenhall, West Unfon......| J. W. Bopp.
Clarinds.... . 8. Van Sandt. 8 Gt i T g H. H. Carnahan,
Qlinton .| Dr. Max E. Witte.
Gorning. . - ..| John W. Bixby. Now Hustods |00 Goahan METEOROLOGICAL SUMMARY FOR 1896,
Councll Hiams. ;| IOB: Rishel, Rowtin ol R Tage o
g:::::wm o1 coesss| A, L, Thompson QN 2 03
Dell"‘gﬁ‘.::“:: || W, 01 i Atmospheric Pressure.—Mean atmospheric pressure for B AR
Decora AE (3L, A" Welch. inches. The highest pressure recorded at any station was 30.00 inches, on
sl O aiier: January 3d, at Clarinda and Omaha; and at Cresco November 30th. The .
+| G D Pattingil. p lowest observed was 20.12 inches, on March 28th, at Sioux City. The
.| L. J. Baker. | range for the state was 1.78 inches.
13 5 " Babliiotmer ‘ Temperature.—The mean temperature for the year was 48.5°, whieh il
= E.E \%mﬁ?,ft about 2° above the annual average. The highest mean re.pomd was 537,
8 s, at Keolkuk, and the lowest 41.2°, at Sioux City. The maximum tempera-
: o pr;,ﬁ'g_ii’;“ﬁfg,_ ture reported was 104°, at Malvern, Estherville and Madrid, on July 34,
W ‘| N O Netsoa: . and the same extreme at same places August 7th. The minimum for the
ov....| M. ‘| Mis 'C A Cnger. year was 20° below zero, on January 4th, at Cresco. The range for the
Grand Bsdon, b |8 ¥ Do _ state was 124°. ches alove the
(Postrilie) .. V. L. 3% Fparsett. ' Precipiiation,—Average for the year, 7.4 inches, 257 incheh CrORE, UK
i T R b 3 Dr 0. Browa. state normal. The highest total recorded was 51.60 inches, at Waterloo.
Grinmell ... é:gf I r e Davenport and Primghar reported the lowest amount—28.68 inches,
Guthefe Centar..| W : Wind and Weather.—Prevailing direction of wind, northwest; highest
Hawhaze.. .| Misa velocity, 60 miles an hour, at Davenport, May 16th. Average daily wis
Eﬁ?.?{,}!ﬂ:;""---- M.T. ; movement, 191 miles. There were 145 clear, 105 cloudy snd 101 partly
Indepondeiss B ¥ Wal 3 cloudy days. Rain fell at some point in the state on 86 days.
: of. J. . ankee. ™y ; | LATIVE HUMIDITY,
» of. A. A. Veblen. Wenster Oity.....| Louls mmﬁ 3 . RELA . | .
oW . Mrs. 0. M.Hobby. on drmotion. A Aot e 5 - ‘ o '
% Falls... B. Parmeiee. gﬁ% e anwm ﬁlg&'mm_ l‘ For the purpose of study and comparison we give b‘h" U m“u“‘
eokuk. . ........|*Fred. Z. Gosewisch, West Bend .......| Phil. Dorweller, showing the mean relative humidity of the sir at the central station at &

*U. B. Weather Bureau.
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Des Molnes for the six erop mouths (April st to Detober in
:;:IM!”. The seanon of 1804 was ph iy dry, o I "‘.ll:::

erop growing months of May, Jaae, Jul and A . senson
;:mlluuuyMwhl-mm - ) e :l“' Al i
table gives th

- tullmrh". Kl : e mean monthly humidity for the two seasons,

The hly mean P for the state, as reporied by ninsty-two
ohastvers, was 71.4%, whish s about ' nbove Lhe February pormal. The
reported was T4, 8t Glenwood asd Omaha, on the 30th; lowest,
13" balow sero, Al Cresco, on the 20th, sad Wilton, on the 1TIh Turing
the paat twenty-five years thare have bean alx warmer Fabrusrys
The sverage precipitatios was 71 of an iach (temwa reported Lhe
mm:.nm; leasl smount, A of an loeh, sl Spescer.
There wers 12 cloar days. and more Lhan the ay A of hin

MONTHS, ol
UESERY EES NUTEA

1o

April. . o

o - e =2 Thomaparie—Hox. B, 1 VaLE: The winter's frost practisally out of the
. : H groand. A mild, plessant sod profitabie month.

i : : Ohartten—Tox, 8. B. Mariony Roads have besn good all the month

DRI o esessce cnsens V) —fe— exsept Uhe lust wonk.

———t 8] @ Clartmds—4. 8 Vax Sasor: A werm, dry ‘month. A good deal of
Here we note a difference of 13 per cont in the meas relative bumidity s prm u.,'-!hu Thirtesn dsgn of falr sleighing doring

of these two sensons. For the four erop months, May to August, mosn
in 1804 was 49,7 per cont, and In 1506 it wua::pr,l-ﬁ.n dl!::lnn!
about 17 per cemt. During the month of July, 1594, the bumidity
measured only 44 per cent, and there were many days when the evenlag
cbeervations showed from 13 to 30 per cent of relstive humidity. Is July,
1450, the averasge was about 70 par coal, and there were some days when
the maximum rencbed vory near to the point of saturatios.

In 1594 the air was so dry thal the dew polot was very vear Lhe line of
freezing temperature. while in 1590 the percentage of humidity was so
high that raintail resulied from w alight fall of the temperature. -

The year 15068 is notable from the fact that the fall months were sxoes-
sively damwp, cloudy snd cool. It was s year withoat an lodias summer,
which is & rare occurrenos in this region. i

ke month. The windstorm of the 19th amowsted 10 & blizsarl, as the
mhnﬂﬂmﬂﬂ“mmm.
mummuunmmd wsnd and dirs which the 30

mile wind bad gathered.
Eader—Cuanvis Ruvecsn: Jos broke asd went owt in Turiey river
on M 2th,

L J. i Ca . Dust and sedstorm on (ke RLI N
ﬂ-aﬂhh“uﬂtnlhuﬂ;—b'hﬂum-mﬂ.
MARCH.

The month of Mareh was oool and dry. The mean tomparatare for the
ﬂnuw')ﬂ".vhhhhlhutl"hh-mm The highost temper-
ature reported waa 017, 8t umummmtrmm
st Roek Rapida, ou the 13th.

The aversge precipitation, ss shown hy reports from alinaty-nine ste-
tons, was 110 lnches. which I .07 of an inch below mormal, Sidney
reports the largest amount, 199 inches, lesat amount, .18 of en lnch, st

MONTHLY SUMMARIES FOR 1606,

ARY. s
s S Tha worst storms of m-mmmm-nun

severs ln masy localities Thers wers 11 clear dags, 10 slowdy sad »
partly aioudy
HERERVERS' MOTREA

Fialle Platne—4, P. VANDEE: w-nmmmunhy.

manumddd-hlbﬂnﬁ.
" fmagarte—Hon, B B Vavm: Adry, windy month. Farm work began oo
. Soll very dry. mlvohnm&-tnhhuhm

Charies City—J. W, Suivi: A great amoust of dust la. the air, 00 wiady
from the 19ih o the T0th. On the 1ist the san waa sluiosl obscured
by the dust. onuumwmmm.mwuuuum

Corning—]. W Bixwi, Mw-ﬂdmm
Uhe first of the year. mwwuumnumam

period was trom the 1at to the bth, and the lowest reconded tampersture
"""““"'".“‘"mlla-m-thm.
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Dowa—H. B Forues: Very high wind, with clonds of dust, on the
2ist.  First th of the year on the 27th, with hail: another of
tho same sort on the 31st

Clintm—Ds Luxe Eosgnrs: March, 1804, did not depart materially
from the characteristics of the first spring month. Most of the conditions
‘were near normal.

The mean temperature of the monoth was 32.4%; the highest tempera-
ture, 86°, date ¥lsi; lowest re, 5° above sero, date 13th; eoldest
day, 10.7°, date 12th; rainfall, 53 of an inch; sumber of storm duys, T;
number of eloudy days, ¥ number of cloar days, 11; per cent of cloudinoss,
40; prevailing 4i lon of wind, h 5 i locity, 22 miles
nn hour, date 2isk; total movement of wind, 5,500 miles, The grestest

March movement of wind daring the laat fifteen years was 5,110 miles,
ocourring in 1883,

APRIL.

The noteworthy features of the month of April were abnormally high
tempernture and excessive rainiall —a comblnation rarely experienced
#o early io the season. The mean tempornture for the state was 5457,
which ls 657 above Lhe normal. The first decade was unseasonably cold,
the records of the contral station showlog an aceumulnted deficiency of
61° {below normal) on the Uth; but at the closs of the mooth there was an
excens of 166° an average dally excess of 5.4° for the full month, The last
freezo was noted on the morning of the 10th, after which date there were
no killing frosts observed in the state, 1t was the warmest April, on the
average, ever known io this state since the stations of observation have
been established; und it was also one of the wettest Aprils on record.

The avernge precipitation for the state was 302 inches, which amount
ia 3.42 inches above the April normal in lowa. The distribution was mors
nearly equal than usual, al! parts of the state receiving ample molstare
serve the p needs of vegotati The high P d was
8.07 inches at Cednr Falls, nnd the lowest, 9.6 Inches at Keokulk. Mntrib-
uted by districts the averages wore about as follows: Northesst district,
0.0%; North Central, 8 01: Northwest, 5 78; West Cantral, §.30; Central, 8,30;
Mhmtmmtmmmn&mmm
343 inches. A consldersbie portion of the precipitation that fell in the
firat docnde waa In the form of snow, sleet and hail,

The high I b

Teeont years. It was & notably favorable month for farm work and yrowth
of

eropa. )

Alta—Davio E. Havoxs: Ono April 7th, from 5 to T o'clock r. m., s
wery heavy thund ind by high wind, hall, slect and snow,

ani followed by heavy rain, provalled. Hail and sleet drifted from six to
elght inches deep ln places, Lightaing was lotensely virld and sharp, and
struck several tolophone poles near town; the siorm wasn phenomensl
one for the time of year. Another hesvy ruin, with aleet, occarred on the
Bth, from 3 to 7 o'clock ». u,

- —

o
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Onton—Dn. Loke Ronenrs: My memory doos not reeall an April
during the last two decades in which so many meteorological conditions
seomed more happily eombined and seasonnble, than thoss oredited o

LI

‘Fi'r::m- temperatare was 50.5%, or 7 4% above normal.  Not only this,

but it wans the warmest April in elghtesn years by 1.3%  April, 1881, was

the cold April, recording & mean of 42.7%, giving & range of lemperstare

d‘;:'oold period of the month was from the 1at 4o the 10th; the iast

froess cccurring on the Iatter date. Alter this, oo Uhie 224, thers waa one
t fromt.

“‘hfgh] precipitation for the mosth was 4 13 inehos ‘l"hkl: 1.l.allnh-

above normal Th-uwaLn;':;d', # Of seven days,
montly mild —no damage A

hlmM-p:m—Ilol. B R VaLm: A sessonablo month, very liks that of

1468, only warmer. Ralnfall for Mureh sud April this year exooods saH0

wﬁdh‘ymks.mollnim—-whhthbﬂ‘nm o
Corning— J. W. Brxnv: There were eight thwum during April,
nooe of moch severity. Fioe growing weather.

mthuml':m 3.;..: Conuty—F. L. Wittiass; Ralafsll, @ 37 Iuh-:

—the hoaviest for any April In Bfty years, Tu 1834 the amount was
hes. Ings and wells beginning to run.

h‘mm:p;a:r—ﬁum ¥, ELuis: Good feed in pasturss April 104k
Humboldi—[ 8. Weirs: This ssason basts last year lo every way.

full bloom. Work well along.
hmn“ » mp-—' 3. B, Pamsmins: Sixth, sowiog wheat; 1ath, sesding

i A wing for ecorn beguni
m‘:n blu-om:;n:;h. apple ;mm' e
m-m::hw"-' rized by the prevalk “dd_:':. local wind
storma.
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April and May, is 11 0% inches, and for the year up to the preseat time la
12.82 inches. The general oatiook for erops is splendid

Onmwa—C. G. Periins: Followlog are the records of precipitation at
Onawa from January 1st 4o Junoe lst, 1506: Janusry, 30; Fobruary, ,2s;
Murch, 1 34; April, 6.18; May, 7.34  Total for the five months, 15 44 inches.
The sversge for this period in the last seventeen yenrs is 11 34 inches.

MAT'S DESTRUCTIVE STORMA,
[Prom Monthly Review, Muay, 1504 |

The metearclogieal pendulum, In swinging from the extreme of drouth
to the opposi of iva rainfall, brought the usoal neceom-
paniment of elemental distarbancs. The reaction, as was to be expectad,
enunsil numerous violent local storms, lovolving sad loswes of life and
property.

This great interior valley ls Irrigated by cyclonie storms which wust
needs be produced by a vast expenditure of nature's energies. These
eyelones nre us easential as sunshine to the life, health and prosperity of

thin region, and though the gigantic forees smployed in theprod of
eyclonic movements sometimes cause violent wetion of the elements, et
the good resulting therefrom i ably is the ineld 1 fiL

The mouth of May, 1506, has been made bistoric by its unusual number
of violent local storma, involving considerable loss of 1ife and destroction
of property amounting to milllons of dollars.  These more violent disturb-
ances have ocenrred within & wide belt extendiog from pear the Gulf of
Mexico to Lake Huron, Involving portions of Texas, Oklahoma, Kaosas,
Nebraska, Missourl, Iowa, Hlinols and Miek ig with idernble excess
of foree in n number of states eastward of this belt. lowa has suffered

quite severely, though the life and property losses have been much less
than in a number of other states

THE STORM OF MAY $4TiH.

The most disastrous windstorm of the month in this state oocurred on
the night of Sunday, May 24, aod the worst effocls were produced in Polk,
JInsper, Delaware and Clayton counties.

That day was one long to be remembered by those who took note
of the logleal At The was freg ly heard,
“This ia & genuine eyelone breeder ™ The wind was southerly, the tem-
pernture of the day being considerably above normal, witha high pareent-
age of humidity snd inereasing clondivess,

The weather map oo the morning of the 24th showed a "low," or

ey e, lng from the northwest, The ing map indicated that
the low had advanced rapidly during the day, and was then eentral in
South Dalcota, lows being in the heast quad of the deg d
area,

AL the Des Mol tion the alr 4 1i;

¥ oppressive, with
high ‘'sensible temperature,” and with the approsch of nightfall the

‘western heavens became murky with advancing storm clouds, At about 9
.M. very henvy and threstening bank of eloud appeared in the northe.
. Ing rapidly d the southeast, app Iy ing dirsetly
toward this eity. The fashes of lightning wore vivid and almost inces-
sant, and, as the clond approsched, the sonnd of thunder was continnous,

T —
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ent londer eeashes and erackliog of the elsetric fluld.
x;ndq?::,;:il’:?l“wm heavy masses of cumulns wers obaerved moving
writh unusual rapidity from ths south and souttwest towerd the vortex of
the coming storm. la fact, the visible masses of vapor from all polota
appeared to be drawn irreststibly to the senter of the storm, wa puffs of
smoke are drawn toward the foanel of a chimaey, _

Anp spparent change was then noted in the direction of the siorm, i
eourse being deflected toward the east and northeast, The eentral shafy of
disturbunce passed within six miles of the northern limit of Doa Moloes,
and its swiftness of movement was noted when it reached o point direatly
north of the ity  The characleristic roar af the tornsdo was h‘nﬂl by
hundreds of observers who elosely b the awlal sp 'rlwt
sound was easily distinguished from the frequent poals and crashes o

der, being & and bling the nolse of heavy trains oaw
distant railway. Those who noted the passing of thut storm and huri‘ll.a
peculiar roar were strongly lmpressed by the belisf that the naxt mun‘n:’
would bring news of dhutmu;l ‘imlod ||:T'f l: pathway from wes

s e result more than just olr foa
.“;:h:nn':t::nm af the storm was made evidant by ohurumu':‘l.imu:;
where the greatest destruction was bt Tha people who .
or near its pathway say that hitlv_r rain u: sharp lightulng prees

moments.
wimo;-;m‘i:rlllt::tam :;m- of this eity, wherein losses iy Urlu.t:
are coversid, show that the storm began Its work of htmn:?-;u?;::.
of Woodward The first complete loss ocourred in unt!o: ‘.‘ e
township, Tllas eounty, WM:-U th' :::n ::d; m :; r iy
swept awsy, happily without loss o orh hhmlhnmw e
o Ly the flsor, and not u timbar of the house

:mu?{n uu:::n 24 of the same townsbip, the m\[l‘dr:ﬂ Mﬂﬁ:
Willinm Nixon were damaged. The IW: pl:lg m_ of Er. e
h" B“ _.‘.p:i._nlln. i;-mmu' nad a fing grova of treas
e vwisted fnto matchen "—but o oo fnjared. At that joosc ML
Heckman says, the storm cloud deflectad w:lh?-r__dnnllon: o ac
crassed the river and went eastward &

+ in Crocker tawn-
Valerin. A number of losses wore suffered uear “‘l‘:’" S

minor toruadoss within 1t sovered by the atorm, Louses lisve
ﬁ reported o Madison u:::hr:. sevaral miles from the malo teack
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timbered tract along the Grest Western railway east of the latter place,
On the south side of the eentral track trees and wreckage of buildings
pointed towunrd the northeast; north of the center the debrin was strewn
townrds the southwest  The uplifting power of the storm were showa in
the uprooting of trees and tossiog them bodily, roots, trunks and branches,
over the railway embapkment. The writer saw one instance of that kind,
the tree measuring 18 inches in diameter st the butt and well proportioned
in height. Soores of very heavy trees were firat uprooted and then
dragged bodily, tops foremoat, from five to ten rods. The destruction of
the railway bridge beyond Valeris was n marvelous exhibition of the
uplifting foros of the storm at the center of its track

Luckily theére was no town on the direet line of the storm, though it
narrowly missed Bonduraot and grazed Valerin closely, If either place
had been right in its path, no babitation or other building would have
survived the shoek. The entire leagth of the pathway of destruction was
nenrly forty miles, though st numerous polots on the line bat slight
effects are visible.

The destruction of property will probably mggregate from $70,000 to
£80,000] but worst of all is the loss of human lives, and the terrible auffer-
ing endured by the broised and mangled survivors. The total number of
deaths in reported to be twenty people, of various ages,

The time occupled ln passing over the forty miles of its track was about
an hour and twenty mioutes, as pearly as we can estimate from the vari-
ous reports, It is said that the clocks which were stopped near Valeria,
polnt to the hour of 10:40, At Boundurant the residents say Lhe storm strueke
there at 10:30, [t oertainly began its operation st the
end of the line as early na 0:20 v, M.

STORME AT OTHER POINTH.

On the same night (May 24th) severe wind squalls oecurred at varions
points in Del snd Dubug jes, 011 i by heavy d P '
enusing destructive floods,

Near Manchester numerous bulldings were leveled by the harricane,
and at Dyersville and New Vienus extensive damage was caused by floods.
A clondburst enused n very d ing flood b North McGreg
and Beunlah, and oewspaper reports state that three whole families were

swopt away with s loss of eightesn lives. The entire valley botween
two polnts was swept nearly clean of bridges and bulldings. N
freight ears wore awept from the tracks of the Chicago, Milwaukes & St,

Paul road and d feat of railway track earried nway.
The floods were also d ging st Dubuque, and at D £0, six miles
west of D the rafl tation was swept away sod five persons

were drowned. Th was & night of fearful slorms, attended by loss of 116
and property, in Tows, [llinois and other westérn states

JUNE.

The mooth of June waa notably genisl nnd favorable to all forms of
life. The mean temperature for the state was 06.1%, which is the normal
for the month, There were but few oppressively warm days, aud these
were followesd by nights of refreshing coolness.

IOWA WEATHER AND CROP SERVICE. 15

The averagn precipitation, as showa by the records of 103 stations, was
2.11 inches. The distribution was qnite unequal, the largest amount
reparted being 7,86 inches at Atlantle, and the least .51 of an inch st Vio-
ton. The rainfall was 1.45 ioches below the June normal, but the ample
supply of water stored in the #oil in April and May prevented sny injury
o crops by the shortage in this month.

OUSERVERS NOTES

Amana—0, Scnavr:  Harvesting rye began on the 2234, .

Atlantie—J. W, Lovs: Hall stones lurger than hens' egys fell for seversl
minutes on the Sth.

M(nm}—-@w. W. Faaswrv: High wind from porthwest st 11:20
¥, 5., 24th,  Windmills, small boildings, ete., were destroyed.

Bonagarte—Hox, B, B Vaie: A seasonable month snd no heavy rains
or storms, Lot s usiformly low barometer from May 10th to the close of
Jone without mueh variation.

Clnton—Di Luxx Ropsnrs:  Jone, 15046, was  very fine mouth, The
growth and devel s of all prod of*the farm have besn almost
phenomensl, The same can be said of garden truck spd most kiods of
fruit. The apple orop seemns not as greal as in somo years. Herrles and
grapes are abundaat—the former of excellont quality and the latter
promise 10 be. The vines seom much more ¥igorous and hearty than for
several years.

JULY.

The mean temperature of July, shown by roports from lu'{ a:.nmw
jeal stations, was 75.0%, which ls .5% below I, The hig P
tare reported was 104°, at Malvern, on the 3d: lowest, 4%, at Elkader and

o Clty, on the 0th snd 16th,

"':ruhe nirtea ralnfsll for the wtate, ne reported rom 105 stations, wna
0,00 inehes, which is 260 Inches above the normal. The bulk of this Inrge
amount of raiafall came in the last half of the month, causing m
delas in completing harvesting and considerable damage to grain ia .
and stacle. The largeat amount reported was 1267 Inehies, at Mooar, an
the least amount, 1.61 inches, at Rock Hapids, 1t wasao unusunlly wet
Tnly, especially unfavorable for harvesting and threshiog m;nll gm:
Heavy showers with severs wind squalls were frequent in the latter pa
of the month.

OUSERVERS' NOTES,

Davin B Hapokx: A destructive hail and windatorm paased
oa.:-u::m porth pentral part of Busna Vista eounty Sunday evening,
ke 361k, about 7 o'elock. The day had been peculiarly warm nn:wﬂ-
sive, and during the afternoon & slorm formed in vhe south. 1L m
ou; town in the shape of & gentle and refrexhing shower, About

51 % snother storm formed in the northwest, the slouds belog of & deep

rhn color, 1t swept alaag the northern horizon and dissppesred Lo the

y Monday ing the news of w terrible hailptorm renched

;;r;l. 1t emtored the county on the west lines of Bl anid Brooke u.:i
ships, and wus four miles in width, Crops were devastaied, pnltq.n

e stock kilied or drowned, windows and roofs smashed by the _h-th]

hail. m;hpdhhmwmmmu tour thara of sectiona wre
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eotirely destroyed. The storm contiaued through Seott and Linesla
townships with territle destruction to everrthing in the shaps of vegeia-
tion. It is estimated the damage in this county will reash the neighbor
hood of 800,000, A number of the farmers affscted by the storm carried
insarance on their crop and stock, The Farmers Motual of Baons Vista
county is interested ic several Instanoes. It s very hard oo some of the
farmers who have been working all summer, and who see thelr work and

pendi eome Lo ght in a few mi 5

In Cherokes and Plymouth counties the storm did s vast amosunt of
damnge, these countles being hit as hard as Boens Vista,

Plover—J. 8 Switmt Sooday night, the 24th, heary north wind blew
corn down quite bad. Eight miles south the wind did coasiderable dam-
uge to corn. There was also considerable damage done by hall during the
storm.

Portemouth ~J. W. Danruxiver: On the 26th, terrific windstorm

panied with thunder and rain.

Primghar—E. 8. Proren:  Terrific windstorm on the evenlog of the 2d.
Considerable damage done; barns, ete,, blown down.

Stiney—G. V., Sweamxaey: An electric storm on the night of the 37th,
No damage done Lightoing almost i for mboot four hours: o
few heavy peals of thunder. Considerable wind, which downed eora
badly in many places; also npsot and vuroofed & naomber of corn eribs
and outbaildings on the west of Nishna.

Le Murs—Dp. T. E. Core: A thunderstorm on the 26th was light in
this eity, but lo northern, eastern and western parts of county was

" acconipanled by heary hall, doing & great amonnt of damage, laying small

grain and corn, nnd killing poultry and hogs,

AUGUST,

The mean temperature for August was 71.7°, which is .7° sbove the
normal for this month. The first ball of the month brooght the highest
tempernture of the semson, the protracted heated term belag phenom-
enally severe on sccount of the exsessive humidity. The excess of tem-
per st the 1 lon for the first fifteen days of the month was
4% or more than 4° dally. The mean relstive hamidity for thas period
was 70 per cenl.  The last half of the month was cooler than the seasonal
average, bringing the mean temperatore of the month down to aboat the

The aversge precipitation for the state was 3 52 inches, which is sboat
the normal nmount for Augnst. The distribution was qolte nnequal, the

rthern districts ing less than other sections, The highest amount
reported was 12.25 inches, at Centerville, and the least quantity %0 of an
inch, at Sloux City. Thunoder and hailstorms of unasual severity oecurred
in sumerous localitles.

OBSENVERS' NOTES,

Afton—Hox. N, W. Rowkre: Rivers and creeks all out an bottoms on
s N g S

s lox B. R Varx: A poor month for saviag the grain :
vegotation, weeds and grass unprecedented. Closed fs ble for matur-
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Cornlug—Joux W. Brxny: Hot wind from the southwest on the 11th,
which seorched leaves on the trees

Extherville—3. 1., AncuEn:  On the 15th, severe electrie storm with high
wind, biowing down frail buildi and outbulldlegs. Virain stacks and
cora blown dowa.

Grand Woaslowe—F, M. WiLtiaus: August 15th, » beary thundemtorm,
with wind and s littie hail, did great damage to windmills, trees and
graio stacks; also blew corn down badly. A peculiarity of the month was
the bright days and bracing nights

Norik I—A. L. Tuouvsox: E ive heat for this sestion 3d vo 10th,
inelusive,

Orid—H. C. Mizees: Hessy thunderstorms on the fSth, 14th and 15th,
with mueh destruction to property by lightning: six horses killed, more
thun twenty hesd of eattle and four barns destroyed. Several other
buildings struck, some stacks damaged. Many meteors seen the nights of
the §d and ith,

Spenoer—F, B. WiLLanp: Severs thundersiosms oo the 1ith and 15th.
On the 15th lightning struck the Germao Lutheran choreh, setting fira to
the root and damaglng the church shout #1040,

 Thledo—Cuas Masos: Aboul three lnches of rain uum..m:
woenm panied & great amount of electricity, doisg much damage
sirilcing and ::n_hg buildiogs, and killing, ete. No mention is made of
any rodded bulldings being strucl, in the reports.

SEPTEMBER

The month of Septomber was unsessooably cold and wer, with less
than the arerage amount of supshine. The mean tempersture for the
slate was 53 1%~ 1 57 below the September normal. The highest Wemper-
sture reporied was 05° at Bonaparte on the 2, snd st Malvern on the Sih;
lawwst temperature reporied, 22° on the ¥Tth at Mason Clty. Severs and
killing frosts ocenrred on several days in the Iast decade of the month,

The wverage precipitation was b0 inches—. 18 of an lnch above normal,
The distribution was quite noequal, maging from 9,94 inches st Mooar to
1.42 ipehes at Towa City.

It wis an unfavorable mooth lor ripeniog belated com, snd the enrly
frost eaught some of it in 8 premature stage.

OUNERY ENS' NHTRA

Afon—~Hox, §. W, Rowsrs:  Night of the 19th, Sl frost. Nodampge
to vegetation, Twentleth, corn blades froated: corn uot hurt.

Alfg—Proy, D, B, Havoes: Flest kllling trost of the season on morn:
ing of 191h. .

Namoparte—Hox, B. R, Vare: A very dismal month. Vegutation kept
green, snd but Uttle fall work seeomplisbed.

Olintem— D Lrur Rouxars: September, 1406, opeued with thres clear
days, then two partly eloudy days, followed by two more clenr days.
The principal elear days during the balance of the month were the 10th to
the 234, both inelusive, The 10ih and 20th were cold, the firat froat of
the season coming on the morning of the latter date. This wan s ldllieg
frost, the temperature of the alr dropping to 31% Juite » heary frost also

2
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came on the 234, with minimum temperatore 33° On the 25th o lighter
frost occurred. No other frost during the month. The earliest sutumnal
frost durlng the last eighteen years was on the sth of September, 1550,
but was light.

Cresco—GREGORT MansuALL: First killing frost ocenrred on the 2uth,
lTee formed.

Grond Meadow—F, M, Wittiavs: The moath has been elouds and web;
corn nll ripened before the frost oame. Threshing Is very slow with a
good deal of wet grain. Fall feed is fine; spring seeding a good outlook.

Lorralee—H, B, Stuven:  Vegetation killed by frost on the 19th,

Logan—Mes, M. B, Stexns: The month has been rather cool; an unusual

ber of frosty Ings for September, and yet, away from the bottom
lands, things are not badly killed.

Sae Clty—Dw, Carkn Brows: Light frost morning of 19th. Corn and
tender vegetation bitten,

OOTOBER.

The month of Ostober gave an ng of clear and pleasant
weather, although there was a slight excess of rainfall, which occurred
during the periods as follows: from the lst to the fth, light and seattered
showers oceurred. Heavy and general ralos occurred from the Gth to the
1ith snd from the 27th to the 30th, the remalnder of the month being clesr
with about the normal Uetober temperature. The average amount of
rainfall was 3.13 joches—.2% of an Inch above normal, sud with few
exceptions, was well distributad.

The average temperature for the state was 47.0°—1.6° below normal
for the month. As there was but an average of 5 days on which .01
Ineh or more of precipitation fell, and 14 clear, aud 8 partly cloudy dagys,
it will be seon that the weather was favorable for fall plowing snd har-
vesting of corn,

NOVEMBER.

The month was eh terized by sharp reacti and wide ranges of

The meun temparature for the state was 39,67, which is 4 5%

below the normal for N y! Wintry ther p iled for the most

part during the last half of the month, with heavy snows in the northern

districts of the state, Spirit Lake reported the lowest monthly mean,
10 2%, which is below the December normal,

‘The nge range of P was 78.1°,  The lowest temperature
reported was 15° below 2ero at Rock Raplds on the 30th, Highest tempern-
ture, 82° st Belknap on the 16th

The average precipitation (rain and melted snow) was 1 53 {pches—, 07
of an inch above pormal. The largest amount reported was 4.51 inches at
Spencer; least amount, ;16 at Atlantie

3 DECEMBER,
The month of D her was ons: bly warm, the daily mean temper-
ature for the state being 50,59, which |s 7° above the normal. The daily
miean was 1.2° above the temperature of November. There have boen fow
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warmer Decombers within the past twonty-five vears. [t was, In fact, too
warm and murky at times for the beat condition of public health,

The average precipitation was .63 of an inch — 1 lneh below the normal
amouut for December. There was no suow within the limits of the state
at the cluse of the month.

ONSERVERS" XOTEE

Amani—Coxkan Scnapt: Plowing went on the greatér part of the
month. At the close of the year the ground was free from frost and the
river and creeks free from lee.

Bunaparte—Hox, B. B Vars: A rare December for all kinds of ontdoor
Isbor and for feeding stock. Cattle and horses have done well on mend-
wown and pastures all full,

Delsware—Winttas Havt: The month bas been remarkable for high
Lemp . Inck of hine nud foggy her,

Grand Mendow—F, L. Wittaaus: The month wax sbpormally warmj
ground bare most of the time and the roads either muddy or very rough.
On the 31st the frost was searly all out of the ground and the sarface very
weol

Hopevitle—M. T. Asntgr: Total preeipitation for 1886, 4L41 Inches
Dons snyone think Tows Iy drylug up?

" Lewnz=J. L, Howuxs: l:?wtofpudl sirien the 25th. Thickuness of
Ice for the month, 2 inches.

Ovid—H, 0. Miuss: A warm ralo on the 3ist.  Frost all out of the
gronnd mud grass growleg. No fee on the ponds snd stresms. A véry
warm month, with an ususual aumber of foggy days and but light raine
and wnowfall

Carrolt —Moses Siuox: December elosed with n heavy raln, the frost
nearly all out of the sofl, anid the roads in bad condition. Griss ls turning
green aod it looks like spring.

THE WEATHER AT CLINTON.

O LUKE NONKETS' ANNUAL HEVIEW.

During the first five days of the yenr 1508 an unusual cold wave pre-
valled. This storm spresd over the eotire [nited States, sxoept the
extrome southorn portion of the Florlds peninsula, This cold wave wis
sot marked for 1% sxtrome sevority in fows, as in many other portions of
the United States. The lowest tempernture st Clinton during thess five
dnys waa 10° below sero, and the maximum velocity of the wind was 23
wiles an hour during s portion of the 54.

The balance of the month was warm, but eloudy, The meas tempera-
ture for the month was 25 52, belag 4 7° above o Jauuary pormal. Sworm
days were fow and the precipitation light, A fine misty raio mnd 5_‘._9
fog were the elosing phenomens of the month. Muderate lenperature
continued il the 15th of Februiry, Oo the 15th » windstorm of grest
severity came from the west, bringing with it louds of saud and dirt
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gathered from exposed flelds, and mixed it with the suow which it lifted
from the g d, sud the binati ing st = spesd of 30 miles an
hour ylelded no tranquiility of mind to those exposed thereto.

The cold period of the month ls ineluded in the 11th, 1%th sod 15th.
Preeipitation was light and drouthy coaditions prevailed st the close of the
month. The first storm following —a m — was preelpl d on
the Sth of April, while the temperature ranged from 32 to 36°. This
eoatlng of anow after so mauy stormless days, proved s grest blessing,
and nioaly prepared the way for the numerous gentle showers which
followed.

A washout storm vislted this vicinity on the #5th, dolag some damage
The month was snusually warm sod showery, resulting in farorable con-
Aitions for the early development of grass and seeded flelds.

May continued the Asttering cuniditions for the growih and maturiog
of crops, so thal from the dth of April o the elose of May there wasa
continued warmth In the air above normal; and, with frequent showers,
vegetation made » rapld and eontiouons growth. The hot spell In this
month was from the 5th to the 13th inclusive, and during that time the
maximum temperature wan above 00° for seven consecutive days. The
weather continued favorsble for growing crops throughout the month of
June, the resolt belng phenomenal. All products of the farm and garden,
apples, berries, grapes, ete., gave promise of a large yield and of excellent
qunality. The three months eading on the 10th of June, 1596, were warmer
than any corresponding period during the last vighteen years. This was
due to the sbnormal heat of April and May, June not having contributed
to swell the excess of heat, Much thunder and lightnlng prevailed lo
June, doing some damage.

An exoess of rain was the prominent pbenomeos of Joly. Other
metsorological conditions did not depart materially from the July normal
The precipitstion oo the 15th, 2lst snd 234 was very heary, especially that
of the S1st, yleliilng 2.30 inches of water, the grester part of which fell in
tweaty minutes time. A little hnil sceompatied this storm, and the wind
attained a welocity of thirty-two miles an hour. This storm was damag-
ing to cats. Farther op the river, the water, in ita violent desewnt through
ravines, earried away much dirt and oceasionally s bridge. The beavy
ralns caused & shrinkage in the hay crop, but in no way interfered with
pasturage.

1t was coneedod that the value of the excess of precipitation and warm
days and mueh sunshine hud been of such localenlabin benefit in Clinton
county that any damage which resulted from excess of water was merely
nominal. The soll was onee more supplied with ded molsture, and
spriogs nnd wells again ylelded their y flow of sparkling waler
The fields beeame green and beaniiful in their freshness, the trees and
shrubs appeared amiling at the prospect of s renewal of life aod bright-
ened foliage, and the bushundman was happy in the prospect of an over-
flow in his granaries.

August gave propitious weather for farming interests, nnd the outlook
at the elose of the month was satisfactory. Unharvested crops, with the

P of px were ptionally promising. Corn was thenm
Ioaked upon as & great crop: and, when harvest time come, Inter in the
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season, the forceast wan verified. Threahing was pr iy ploted at
the elose of this moath. Some marked phenomens, however, eharacter
jeed the month of Augest. Extremes in temperaturs and the frightful
play of electricity deserve some notice.  From the ik of Jaly to the 11k
of Aagust the heat was great, and comfortable slesplag places were at &
premiom. With the sxception of s few single days, no more excessive
beat prevailad.

Wind, rain and electrieity were the elements which bronght fright to
the people and destroction of their proparty on the Sth, 11th, 15th, 15th
and 234. The work of Mﬂ-ymbmﬂllwﬁwﬂ

erops, trecs broken and of d, windmills demolished, sky-

and sig Fuist i balidines d Ty

prostrated
Thghta brok wr ¥
barns, farm impivments and grain burned, and cattls killed, besidos some
mischlief by fooling with elestric wires, Thesr storms waere not eonfined
o the city, but embrased the country, September fornishad an excess ot
rale and eloud! and o deficlency of heat and sunshine, These wers
the conditions which eansed the alow maturity of the encrmons corn erop,
which had all slong been so promising. Vastures st the clowe of the
month wers never beiter ¥t the same dute of seancn. A deficlmey in
nth continued $) h October, tbut an excess of clear dnys
abaenos of precipitution did much to wave the eora and harden It
copious ralafall on the 20th was the principal storm of the month,

N ber and December were unch deficiant in rainfail, and each gave
a temp above J, bat ihe latter was more marked than
former. December's epilogue to the drama of 1606 was excessiva foggy.
and ** his gloom grew upos him.”

CONSIRCTUA

Highest temperaturs, 07.0°, Jaly 14th and August sth,

Liwest temperaiure, 13° below zero, February 17th and st

Extreme range of temperatare, 100.5%,

Mean daily temperature, 045

Mean daily range of tempersiura, .07,

Gire mean hiy range of bemp , 185,45, July.

Least mean monthly range of T , 1825, D T

Greatest daily range of temperaturs, 40°, March 3th.

Lenst dally range of temperature, 4%, Decamber 6th,

Warmest month, July; wean temperature, 74,87 137 above thad of
1805, :

Coldest month, J ¥| mosn temp v B8 8%,

Warmest days, July 14tk and Aupust ith; mean tempornture, 84.7% 44
abave that of 1505,

Coldest day, Junuary M, 3.3° below zéro.

Total number of days with maximum temperniure P0° or above, 17: #ln
May, 7 of which were consecotive, from the Ath to the 14th Incloslve: 710
June, 14 in July asd 4 in Angust.

Total pumber of days with the maximum temperature at 1% or below,
2%: 0 in January, ¥ (o Febrasry, § in March, 7 in November, § in December,

Total aumber of days with the minkuam teaperstars st or below 33%,
15%; 30 in January, 37 le Febraary, 3 in March, & in April, I in Septem-~
er, 10 Ip October, 23 in Novembor sud 27 in December,

i

>
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Mean daily cloudiness, 44 per cent of the surfacs of the sky.

Months with the greatest per cent of cloudiness, January, 67, and
December, 82,

Month with the least per cent of cloudiness, August, 31,

Total number of clear days, 142,

Total number of cloudy days, 110,

Month with the greatest number of clear days, August, 19,

Month with the lesst number of clear days, November, 7.

Monih with the greatest number of cloudy dsys, January, 16,

Month with the lesst number of clondy days, August, 3.

PRRECIFITATION.

Total depth of suowfall, 27 inches.

lireatest fall of snow st any one storm, 9 inches, Febroary 12th,
Total precipitation (rain and snow melted), 33,30 inches.
Greatest rainfall at any one storm, €30 Inches, July 21st.
Mounth with the greatest precipitation, July, 7,18 inches,

Month with the least precipitation, November, .72 inch.

Month with the greatest number of storm days, September, 13,
Month with the least number of storm days, October, 2.

Total number of storm days, 95,

THE WIKD.

Total movement of the wind, 42,100 miles.

Maximum velocity per hour, 32 miles in April, July and August.

Greatest monthly movement, 5,500 miles, in March.

Least monthly movement, 1,420 miles, in Augruat,

Prevailing direction of the wind was from the west.

Observations talen at 7 A. M., 2 . 3t and 0 p, 3., show the movement of
the wind to have besn from the north, 7 times; from the northeast, 143
times; from the east, 101 times; from the southeast, 101 times; from the
south, 160 times; from the soothwest, 171 times; from the west, 104 times;
from the northwest, 150 times,

Muaxim loeity for J ¥+ 24 miles an hour: for Febraary, 80 miles;
for Mareh, 2% miles; for April, 32 miles; for May, 26 miles; for June, 20
miles; for July, 32 miles; for August, 32 miles; for September, 20 miles; for
October, 10 milea: for Kovember, 20 miles: for December, 22 miles.

EXOW AND PROST,

The last spring snow fell on the Sth day of April, ¢ inches.

The first snow in autumn eame on the 3th day of November. It was
visible but not measurable

The first snow ta cover the ground made its arrival on the 3d of Decem-
ber and was abont 1 Ineh deep, [t disappenred the second day.

Last killlng frost in the spring, April 10th, A light frost on the 224,

First killlng frost in antomn, September 20th,

Number of ive duyw without frost, 150; 13 more than in 1805,

The temperature of the air was at the freexing point or below for the
last tims In the spring, on the 10th day of April; 04 days earlier than
in 1805, '

The first in wutumn, September 20th; 10 days earlier than in 1505,
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The lost day in spring whes the mean temperature was balow 387,
April 24,

The first in automn, October 24th.

ELECTRIC METEGRS,
Number of auroras observed, 1,
Number of days with thunder and lightaing, 13: belog 4 above normal.
OFTIOAL METRORS

Number of solar halos observed, 1.

Number of luaar halos observed, 11,

Following is & table showing the yearly mean temiperstore, rainfall
nnd movement of wind in miles for the years named:

T é

In Toehns
“'.‘-'h":‘.um-

oE e
P i

Tt abovs table shows the followlng facta: That ihe extreme range
of the yearly mean temperatare for the 1% years wan 07; that the grealest
yearly mean was (o 1504, and the least in 1885, That the total raio
during 1% yonrs was 5273 fest  That the total number of miles the wind
traveled doring the Inst 18 years, nb the speed it passed this wity, :
$72,183 miles, or n average of #00 miles per wesk, 0.30 miles an hour,
that the menn températare for 1850 was 2.5° colder than an average of the
Inst 18 yoars,

VKR STATISTION,

Harry A, Walden, af the Chicago & Northwostern railroad:
h;:rm 7: : . Marah f0th, snd at 10 o'clock the same marning the
Missislppl river was tienily cloar of oo, Tha In:‘:ll. o puss the

wa y 135, March Bth.
bridge was the Chancy Lamb, goiog ap at 420,
T‘i:c total mumber of boats which puswed the bridge during the sesson

4
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was 2, T0—1400 golng up and 1,308
barges and #25 rafts.
The river closed to navigntion November 20th, Novembar 25th, ut 7
*. M, iep commenced to move, sad bioeked at 7:30 4. ., November .-unh‘
but started again at 10:30 A, w., and ran uwathl § 4. u,, Novembar :;uu;
blocking solid. On December pth tha lce started aguin at 2:25 p, a'
stopped again after moring 100 feet, remaining elosed until llu‘ l!.tlh“
11:45 A. ., when & movement commenced, and ufter several days l.h“
ﬁ:l;.::l !r::u l;f fee. During this opening, the steambont R, D, Knndulol.
E.'g.. e ‘;L: )u: A M., Dacember 30th. The river was clear of iee ut the
‘M\:;::;h:\'nr:ged low d:v:hur the season, and was especially low during
of January, February, March, Apell, August, Septamber,
Oetober, and part of November aund December.  The lowest stage of wate '
was .2 of & foot—Mareh 20th. The highest was 5.5 feet, May #54h, ¥

going down. There were also 170

IOWA'S SOIL PRODUOTS.

REVIEW OF THE CROP SEASON, 1500,

The erop season of 1508 in Towa :;elumu.rlnd
L by no exoess
and molsture, espeolally during the periods of seeding l’nd hmuti:f e
The -r’lum months were milder than usual, with less than ‘h.g‘;m
of precipltation, making favorable conditi '
March was cool mnd dry, with f 1 = | e, S

:::::ly. causing delay and Inconvenience in early sprin,

& work on the

The first weel in April brought a cold wave of
considerabl
wlth_lmfh winds aud freezing wenther on the ist and 4d, and -h.urp frosts
mhmﬂd&:{ﬁ:ﬂm&u 10th, which was the date of the last leflling
r © state. The second and third decades of
month ware sxcessively warm wnd web; the dall o e
the state for the full month belng 5.5% abo: POl Al e
b Epideam ve normal, and the rainfall 2.4
S s o s S Bty oy o o et
:::u-l r;pkl;ty. and at the close of the month the season was rated ten
A early. Tt
|m;::;unnol¢r'o:.-. ootably favorabls month for farm wark and the
mean temperature of May wos 5.5° above the arnn‘l
Foconda of th 0, S eathor Duroau stations withia the e
: 1381, The sverage inches,
which Is 9,4 inches abave the normal. The hlk:as::ﬂrm:wm
:mm« decads of the mosth. Rearly all parts of the state suffered
0 some extent from excess of molsture, and from the effects of heavy

panying the saluf The first decade of the
affarded generally favorable conditions for planting and muuuum
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snd the onteome of the season spproves the wisdom of those who vigars
ously pushed the work withio that time. From the 10th to the 27th fre-
quent shawers aud oecasional heavy rains retarded feld work in nearly all
parts of the state

The month of June was notably genial and favorable to nll forms of
jife, The mesn temperature was nbout normal, and the average rainfall
was 3.11 inches, which is 1.54 luches below the normal for this state. But
the ample supply of moisture atored in the wsoil by excessive rainfall ln
April and May prevented any injury to crops by the shortage in June. All
erops made excellent progress, snd conditions were favorable for Seld
work. An uuusually large sereage of hay was cut before the close of the
month.

The moan temperature of July was about normal, and the average
salnfall was 900 inches in excess. The first half of the month was gen-
oraliy fuir; the lstter half was showery and cloady, with conditions gen-
erally nnfavorable for harvesting snd stacking the small grain crops.
The oats erop, which at an early perlod was unusoally promising, was
badly dsmaged by rust and lodging before harvest, and its rain was well
olgh pleted by fve heat and mol after it was cut and
shocked, Other small grain crops were badly injured by the same unfavor-
able vonditlans.

The daily meas temperature of August was about normal, bot the first
tialf of the month brought the highest 7 of the season, sod the

tracted heated Lerm was phenomenally severe on sccount of excessive
hamidivy o freq 5 s and high percentage of bumidity of the
first hnlf of Aogust, following the exconsive ralnfall in the latter part of
July, made the harvest senson of 1600 one of the most unfavorable ever
koown In this state. Past dows, and veg jon g lly wera
given u season of loxuriant growth, but the ripsmed graio erops suffered
materinl damage,

The corn erop was unusually hesvy and promising in the latter part of
Angust, but the weather conditions in the last weel of that month pnd the
first half of September wero unfavorable for ripening the late pl A
felids. The month of September was u bly cool nnd wet, with less
than the & tof hine; and hesvy frosts in the last decads
of the month bLrowght the growiog aund ripening wenson to a premature
olose. The early planted flelds, comprising the larger part of the corn
crop, were falrly well matarod and prepsred for the ndvent of freexing
weather, Hut the orop as & whols will not make the phenomenal yleld
that was promised in midsammer

The senson sa o whole has been fairly good, nod the growth of all kinds
of vegelation has been phenomenally heavy. 1f the conditions had been
aa fuvorable for barvesting small grain, and for ripening the corn crop, ns
they were for the growth of grasses and other forms of vegetation, the
summer of 1500 would have been notable among the seasons of great pro-
ductiveness.

For study and comparison we give below a table showing the average
ratofall in inches for lows, in the six crop hs —April 18t to Ootab

Ist—for the years from 1560 to 1506, inclnsive:




28 ANNUAL REPORT OF THE
i

vRARS. ; : g8 |«
(5|2l 8|% % |
< |x|3|8 |« B
1800, ™ |50 | 508 | 108 | 041 (207 [ m a0
1m0 Bl sm ez el na
1% |85 500 (68 B8 = |nT
60 a2l aas [ ao | e | v | e |16
1504 a.07 (197 |ger | Em| 18807 |
196 gad | ate | em | 940 |46 |20 mw
16, 0w | om | s | e | ne| Lo |0
PN o i ssasusiiin Srssiis R

The total precipitation for the state for the nine months ending Septem-
ber 31st has been 31 42 inches. The normal for that period is 28,22 inches,
showing an excess for the year thus far of 3,40 inches.

JUNE CROP REPORT.
The erop senson of 1504 was, on June 1st, about ten days early, eom-
pared with the average of former years. The high temperature snd
excessive rainfall in April and May, causing seml-tropienl weather condi-
tions, produced an abnormally rapid growth of vegetation. Sedding,
planting and enltivating have been materinlly delayed by frequent show-
ers nnd excess of molstare in the flelds, so that farm work is generslly
belated, compared with the season of crop growth, Early planting has
this season brought the best results, glving promise of the most abondant
harvest.
Sinee June Ist there haa been o materianl Jowering of the condition of
corn, oats, spring wheat and bariey, on account of heavy rains in large
portions of the state. Tf these reports had been made the 10th instead of
tho 18t they would undoubtedly be several points lower s to condition of
cerenls nnd wereage of corn. On the 1st & copsidernble nrea of Iand pre-
pared for eurn bad not been planted, though it was ineluded in the esti-
mates of acreage, Some of this will not be planted this season and it is
probable that on 4 of nband of wat fields the nerenge of eorn
will this year be from 5 to 10 por cent less than in 1595, We shall eall for
a revised report of acreage of corn in the July report.
Winter Whent —Compared with 1503 the sereage of winter wheab
uppears to be decreased 6 per cent, malking o p t ge of 107,150
nores.  Average condition, 04 per cent. )
Spring Wheat.—Acreage Increased ¢ per cent, making present ares
542,000 acres.  Condition, 06 per cent. X '
Cori.—According to the state census report for 1805 the acreage of corn
in 1504 was 8,645,504, Accepting this as the official basis of estimates, the.
acrenge of corn planted this year is sbont 8,802,416, The condition Juns
1st was estimated ut 50 per cent.  We think that later investigntions will
show the acreage estimate to be too high.
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Onats. —Acreage, 4,040,110, average econdition Junp 1st, 101 por cent.
Rye—Acreage 121,670 nores; condition, 95 per cent.
Bariey. —Acreage AT, 042 um;_uﬂlltlnn. Ui per cent,
Timnthy and Clover.—Show a slight decroase of area, the present acreage
being wbont 2,250,000 aeres: condition of timothy, 97; elover, 101 per eant,
Millel.—Condition, 43 per cent; conslderable seediag afier Jone 1st,
Flaz.—Aerenge, 100,125 acres] wnd!ﬂnnl:; pﬂ;:ﬂnl. 2]
Broom —Acreage, 1,344 aeres; condition, U5 per c& .
!‘bm:a:;cmgz reduced 8 per cemt compared with 1505; probably
about the same as fn 1804, 170,285 aeres pondition, U) per cént.
Siwest Potatoes.—Condition, 97 per eeat
—Condition, 03 per cénl. d
Frull.—Condition of npples, 57; pears, 76; pluois, 59; peaches, $5; grapes,
i hlvu:k‘ borries, 91; raspberries, 05 strawberries, #0) eurrants, 71 ohoe
m.l‘;lz‘m—t\lﬂe. 101; sheep, 100; hogs, I_‘U‘.' spring plg erop, 85 horses,
; fonls, 70
H‘l-dm are rited at 104 anid pastures at 100 per cent.

JULY CROP REPORT.

ally wih of the
! th of fune wae generally favorable for the gro

m::;-?:;w. the temparature being about numl‘.h-:?;:.m:::
wafficlent for the neals of vegelation, The nk m;r o e
rain crops, onused by the gxeossive heat and mois e
zzt:‘:: :nmtha.mulud i materinl injury by !u!t.'l.nd lodsr:g;hm e
erop suffering the grentest amount of dnmage. The tq:“t e T
nrerige decline of cats, 10 points: winter wheat, 5 lprgs :0“ 5 l‘;nrn i

%, nod rye 5, a5 n resalt of the eanditionn raferred ll .u;d,"a‘
l‘bﬂdlly ained nnd glves promise of attaining the uurT:w g etk
Susoviom vy S8 \.::lrrw!:t:l u"l?l:; :::r:::d {mdicate & present

VeSS n

ﬁmﬂﬁfﬁ;‘mﬂ:m‘:ﬁn basis of the state censas relurna for the

!n;‘::ﬂ:w condition of the staple erops July 15t i shown

!n‘lmn;ﬂ wheat, 01; spring wheat, 87; oo o4 onts, B3 'y.él.“m barley,

+ thmothy, U6 elover, 100 millet, 40 Aax, W) broom cord, i wh‘.m"wn.m
T&a sweet 'pouwm‘ % sorghum, 093 applos; 53; pReTs, an; pl
p‘o-'nhl-. H8; grapes, Wi per cent.

JER——

o bo s

AUOUST CROP REPORT.
corTespan ot | nke o falr
dents of this borean far August i
Mnl; r:r:ro‘:h:’mdil.hn of corn and other growing mpwim?;
unlenﬂ' nably wet during the {nst half of July,and while ;
::; to corn, grass and potatoss, the frequent showers were Vary
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to unstacked grain and bay. Oats suffered grest injury, especially in the
eentral and southern distriets. The followiog fignres show the avernge
eondition af the unharvested crops:

Carn, 05 per cent; millet, ¥7: flax, U7: broom corn, 05; pototoes, 91; npples,
8; grapes, 05; pastures, 108,

Threshing reports and estimstes indicate an avernge yivld per ncre aof
harvested erops, ns follows:

Onts, 26 bushels; winter wheat, 15: spring wheat, 14; rye, 16; barley, 98,
Vield of timothy hay per sere, 1.6 tons: clover hay, 1.8 tons.

DECEMRBER CROP REPORT.

The genornl crop report for the sesson of 1508 Is herewith submitted,
showing aversge yleld by counties of staple farm produets, and average
prices st stations nearest the farms on Decomber 1st,

The estimates of total yield of the various erops for the state are mads
on the basis of (ke data contaived in the lows consus report for 1568,
with esti of i ord of nereage in the years intervening
since the erop season of 1504:

IWinter Wheut.—The number of neres sown in 1594-and harvested in 1895,

secarding to the censns, was 200,013, There appears to have been a alight

decrease in the nereage harvested In 1906, the number of acres this season
estimated 1o be 107,150, Average yleld, 17 bushels por aere; total bushels

for the state, 3,351,550, Avernge price, £0 cents per bushel; value of pro-

duct, §2,010,030.

Spring Wheat,—Number of ncres harvested, 042,005; average yield per
sore, 13 bushels: total yleld, 7,047,235 bushels, Average price per bushal,
December 1st, 57 cents; total valoe, 4,010,683,

tom.—The total ucresge of eorn grown In Town this season Is involved
in wame donbit  According to the census, the acreage in 1804 wos B045,-
804 neres. 1 believe those figures are from 1,000,000 to 2,000,000 sbove the
actoal nereage of that year, but until the new census is made by the
hssessors in 1607, weo must scoept the official basis at hand. Estimuting
 deereass of nbout 7 per cent, we huve this season 8,043,300 ncres. Tha
average yield is 0 bushals per mcre; total produet, 113,062,210  Avers
price, 14 cents per bushel; total valae, if all sold at that price, 843,010,004,

In quality the erop is hat db inting. An aily large
per cent s woft and in poor condition to erib, The harvesting season has
‘been quite unfavorable, and it is probable that above $0 per cont of the
orop was still in the flolds December 1st. Compured with the erop of 1805,
the corn output ﬂ&hmﬂlmﬂm\lumhgmuchu’“
per cent, The yield per acre is heavier than usual. .

flate,—The neresge sown was about 4,346,000 neres. Prior to July 1st
the condition of the crop was promising, but by the combined effects of
blight, rast, lodging nnd unfavorable harvest weather, the outpul has
been the poorest ever grown in lowa, (f the total sereage seeded, not
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more than (3 per cent was harvested and threshed, anda il ble per
centage of the grain that was garnered was sot worth the cost of harvest
ing amd threshl The age yield by of the urea harvested
sppears to be 26 bushels per acre, which, by weight, wonld not exceed an
sverage of 22 bushels. This, on an screage of 2,835,000 acres hurvestad
snd threshed, would give » total yield of cats by measure of 73,450,000
bushels. The average price, 12 cents per bushel, worth December 1st,
88,814,000
Rye.~Acreage, 171,670; yield per nere, 16 bushuls; total produet, 1,04,
720 bushels. Average price, 38 cenls por bushel; total valus, $i340,480.
Pariey. —Acres harvested, 547,849 average yleld, 20 bushels per nere;
total prodoct, 15,581,015 bushels. Average priee, 20 cenis per bushel;
value, 83.176.323,
Theckirheat.—Asrvage, 8,740 neres; yield, 17 bushels per nere; total yield,
17,560 bushels. Worth, December 1st, 861,83,
Floe —Acreage, 109,128 acres: average per nere, Uiy bushels; total prod-
uet, 1:500,710 bushels. Valve, $1,1258,026, ,
Potaloss.—Acrenge, 170,585 peres: yield per ncre, 57 busbols; product,
4,814,705 bushels.  Value, $2,002 650,
1 " Steect Potuatins,—Acres planted, 3,500; yield per cre, #1 bushels; prod:
ck, 55E,360 bushels. Value, §201,852,
‘..‘M Seal—Acren oul, 170,000, nverage yleld, 5.6 bushels per nore;
t0tal prodaet, 169,000 bushele  Value, $578,300.
Ctover Seel. —Number peres out, 01,000; averngn yleld, ? bushels per
nore; product, 152,000 bushels  Workh, $104,500,
8 l:; — Acres pl A, 10,000, age yleld per acre, 90 gallons; total
jeld, 1,710,000 gnllons.  Worlh, $a10,800.
. Hay itame | —Acres, 2,250,080 average yield, 15 toms per aere; total,
5,376,440 tons  Value, 815,100,080, y
1 Pratrie Hoy.—Acres eat, 1,550,000 avorage yield, 1} tons per nere:
total product, 2,335,000 tons.  Value; 57,072,500, g
Mities anad Hungarion Haoy —Acres cut, 30,000, Value, 840,000,
Hungarian sad Wi« Sed —Estimnted valoe, $30,000, :
Brogm Corii —Average yleld, 8 of a ton per sere. Valwe of prodeet,
B8, 100,
Vipotahles and Roote. —Estimated value, 3475,000,
Nureery Stock —Bold, #230,000),
Agples.—Valne of product (ostimated), §2,600,000,
terapes il Gther Fruity —Estimated valoe, $647,000.
arket Gurden Products. —Value, $370,000.
fw l:n: prl:-_en of borses, $17 por heads miloh cows, 824y wool, 11
cents ad.
Th:::::n: of fall plowing esmpared with average s 83 per copt.
I'he honey crop ks 03 per gent of an averags, and is warth 01,000,
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TABLE SHOWING AVERAGE YIELD BY COUNTIES—CONTINUED,
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LOSS BY HOf CHOLERA IN I0WA.

FROM MONTHLY REVIEW Fon NOVEMIRRE,

What percentage af hogs have been lost by cholern? ™ This lnqairy
was sppeoded o the blanks snt oot to the erop correspondents of
the Tows Westher and Crop Servies, and their answery wre embodied |n
the flunl report of the season. The percentugen of lows given have been
earsfally tabalated, and the result ls summarized below,

'l'huuu:-farmmhmtmhhmprmt.ﬁhhhwmu
be approximately % oertalnly not too high. There is u marked
mhulityhmnmdlhamthwbymnu-m‘m
2 per vent to 77 par vent,

Following are the nverages by dlstriow: Northeast distrlet, 7 countles,
loss 7 per cent: Bast Central district, 14 conaties, 1oss 14 per cent; South-
east distriet, 10 connbies, loss 11 pec cenl. The three eastern districts,

prising 31 lew, lying 1 of & line draws from west linos of
wamvh.lhwuwmo!uly U1 per cont

North Central distriot, 14 conntios, loss 34 por cent; Cuntral distriot, 15
countles, loxs 52 per cent;: South Central district, 13 counties, loss 30%5 per
cent.  The thres contral mumum-.mm
-nhhu.d-u-w;u_ﬂuwm

Nﬂmmmwl—;uﬂ vent: Weat Contral distriet,
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eoun + Bouth fom., Jows 34 per eent
Josa 37 per eeniy distriet, s
:Nuﬂi:h:nm Lalt, 37 eounties, comprising the Missouri alope, the sver-

boen 13 cont,
mrh:mmﬂl:;l be seon that the disense lss enpsed the gromtest loss

In the central belt, sbout five counties whlslncross the state from north to
south. Hec map above, giving percentago by counties.
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“The loss to the state is very heavy. Probably the aggregaie will
amonnt o 1,300,000 bogs, of ull sges, but mostly less than & vear old. The
indireet loss is also very heavy, on of the shi und alaugh
of vast numbers of younyg animals in varions stages of immatarity.

The agaregnte loss to the state, direct and indireet, ean not fall short
of 815,000,000 for this single season.

WEATHER CROP BULLETINS.

BUMMARIES OF WEEKLY DULLETING FOR THE CROF SEASGE 1806,

BULLETIN NoO. 1, APRIL TTiL

The pust winter was milder than the svernge with less than the normal
amount of precipitation and stormy weather, making favorable conditions
for wintering stock. March was sbnormally cool snd dry, with frequent
duststorms.

April eame in with & eold wave of considerable severity, with high
winds and freezing weather on 1st and 24, retarding farm work. The
temperature has been below normal for the past week. The season is
somewhst late compared with the mverage of recent years. Huta fair
start has been made in seeding and preparing ground for planting. 1n the
southern districts seeding small grain is about pleted. In the ']
and northern districts sowing spring wheat is nearly completed, with s
smnll increase of seerage compared with last year, and considerable prog-
ress has boen made in sowing other small grain,

The soll is in fine condition for working and for the reception of seed,
with sufficlant mol ® to start vegotati While the subsoll is extrmely
dry, there is more molsture at the surface than at the corresponding date
last year. Fall wheat nnd rye wintered fairly well, but were somewhat
injured by the high winds and freozing weather of the past week., Pas-
tures sud meadows come out in good shape, except some damage to nlonr
from the dry weather in the fall. Stock is y in good

nnd there is an ample supply of forage on band.
AULLETIN X0, 2, APRIL T4TH,

Tho past week brought a rare nH-ty of weather, wiu: n notable com-
mingling of winter and A 1 starm began on
the 7th and continued until the 9th, the precipit A in many localities in
the northern sod central districts taking the Mofmw.llut.hﬂ snd
rain, the lmpnrltm htl.n‘ near the tuunh. pd-t. This was followed
by much + with fs b , the waximum
temperature ranging fm 759 to 00°,

m!runlll mmmmummuu-m-wmun

iy t , the ing from one to
four inches. There is ample moisture in nll sections and in many loeal-
ities the soil is thoroughly soalked. The bulk of the precipitation has
‘been absorbed by the thirsty earth. Farm work has been delayed and
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some seeding of small grain remsins 1o be done (n nearly all districts. A
fair start bas been made in plowing for corn. Farmers are pushing
things on all lines with renswed confidence. Grass has made s vigoroons
start. In the districts where winter wheat is grown reports are generlly
more favorable. There are indications of an increased acreage of spring
wheat, compared with last year, and a probable decronse in the moremge
of oats. More that the usunl amount of grass seed is being sown. Fruit
buds are swelling and no damage is reported.
BULLETIN N0 3, ArmiL 2187,

The high temperature and nbundant rainfall of the past two weeks
have brought the season forward rapidly to pormal conditions, and in
some respects it is now in advance of the average. The past week was
unusually warm, and all eonditions were favorable for farm work and the
growth of vegetation. The daily mean temperature ranged from 3° te 13°
above normal, the least excess being registered in the northwest section.
The rainfall, in form of light n‘hnwm. was ample to maintain sufficlent soil

st for p needs. Seeding of small grain ls now practically com-
pleted and hif prognu has been mnda in plowing for corn. With eontin-
uanee of } will be in operation before the close
of the month. Early sown 'rnln is up, and generally shows a good stand.
Spring wheat is especially promising, and winter wheat is generally in

dition in the tral and distriets. But one report has
been received of ive d ge to this crop. Pastures and meadows
have made rapld growih, and in some soctions pasturage is ample for the
support of stock. Early varieties of fruit are in bloom in the southern
districts, and in all districts the prospect s excellent.
MULLETIN No. 4, AVML 3RTH,

The daily excess of temperature during the past week ranged from 3°
to 6°, and there was an of hi The rainfall waa
comsiderably above tha normal in the northern and central districts. For
the mouth of April the total precipitstion is now from 1 to 3 Inches above
the normal for the state at large, and in all sectioos there is an smple
reserve of moisture in the soll and subscil.  Thesa favorable conditions have
brought all forms of vegetation forward with unusual rapidity, and in
respect 1o the growth of plants and foliage the season is now earlier than
the nverage. Ouats, barley, spring wheat, fall wheat and rye have been
greatly benefited, and In all sections of the state pasturage is now ample

for the support of stock.
Mmkhubmuw pushed and a large aren I8 ready for
planting. Some corn has beon p d in the L distridia, and with

favorable weather this work will be quite general within the coming

week. A good beginning has been made io planting potatoss. The light

frosts reported on the morniogs of the 224 and 234 did no demage, and the
frult prospects continue to be quite promising.

DULLETIN No. b, MAY STH.

The average temperature for the state doring the past weel wus n

little -mmnmmmwu—mmhuu

The of was Uy far below

infall in the larger part of the

the 1, The reports show
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state, the lowest ents being r led in the sonth central and
southenst distriots. Following are some of the highest Sigares reported:
Plymonth, 501 inches; Woodbary, 3.03; Webaster, 1.5%; Osceola, L3%:
OVBrien, A Tasper, 3.39; Binck Hawle, 3.60; Wright, 1.03; Hareison, A L&;
Carrall, 2.88; Crawford, 2.62: Marshall, 2.15; Buchanan, 202; Humboldt, 8 50
Fraoklin, 8.21; Bremer, 2901 Howard, 2.50; Ida, 2.38; Tama, 280, Thess
figores show n wide distribotion in the porthern and eentral districta. Nae
there are no complaints of yuperabundant rainfall, and there sre compars-
tively few reports of damage enused by the heavy storms of the week. It
may therefore benet down ns another favorable wosk in this most promising
season. Small grain aod grasses are doiog remarkably well in all sestions,
Pasturage a abnndant, snd the hay erop promises to be anusonlly heavy,
Flowing and planting were retarded by the wet weather in all sections
where there wis o excess of woisture. [n the southeast, and partlons
of other southern distriots, abont half the usual acrenge of corn has been
planted; und In all of the sonthern half of the state n good beginning has
seen mude. Within the comiog week, if weather is favorable, the plant.
ing i will be g 1

NULLETIN NoO. 6, MAY 18Th.

The past week wos unseasonubly hot und generally dry, with mare
than an average amonnt of sunshine and high winds. The dally excess of
temperature ranged from 8° to 199 For the week ending Saturday, the
rainfall was but little more than o trace o the larger part of the state.
Later reports by wire and mall show that the light showers on Sunday
evening ded over n fderatile wrea in the central and northern
districts, The hern diabricts are In pressing need of for the
pastures and amall graiu orops. Conditions were generally favorable for
ecorn planting, and good progresa is reported in all sections. In the
centrnl and southern districta the work Is nearing completion, and by the
elose of the soming weelk it will be practically finished in all parts of the
state. Farly planted corn germinated readily, showing a good stand nad
eolor, and the work of eultivation is niready well begun in some loealities.
Grass aod small grain have made good sdvancement, and with tioely
rales will faldll thelr early promise. Chineh bugs are beginning to eanse
some anxlety lo some parts of tho sonthern districts.

BULLETLN WO, T, WaY 101w,

The past week was excesslvaly wet and clondy, with about the normal
tempuerature. Showera have fallen in considerable portions of the state
every day sinee the 9th Inst., and lo mll distrlcts there has been n henvy
excens of malnfall, Following are some of |hh!‘humumn
roported for the week endlog lnuhh:llgm‘ Pattawattamie, 7.75; Car:
roll, 7.87; Boone, 6.4%; Greous, 0.50: 6.36; Mills, 5.26; Union,

5.16; Fremont, 4.41: Oscenln, 4.40; Woodbury, 4.41: Ids, 4.1%; Wright, 4 86
Cherolkee, .89, Tuean Vieta, 567, Wimnebago, 4.50: Dallas, 3.4%; Jauper,
2 34: Palo Alto, 5,258; Davis, 3.00; Tuma, 5.60; Marshall, 2.68; Dremer, .00

, 9.17; lowns, 2.8%; Ulay, 5,92 inches. Adding the hesvy show-
mdhmymlmmuﬂwlm groat excess during the past
ten dayn, Considerable damage to crops has been done wmutuf,
and flooding hmmwtmwmmwﬁ'
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Corn planting has been retarded, and probably some replanting will be
pecessitated. In the northern sod central distrista from 20 1o 40 per cent
of the eorn wrea remains to be planted, and In some sections the plowing
is not completed. The early planted flelds show n fair stand, but the
weeids are getting a vigorous start. Gross and small grain bave maden
phenomenal growth. The only drawhack is & tendency to rank growth of
oats and wheat, which may csuse damage by lodeing or rust. The hay
erop is assured, and will be unusually heavy.
BULLETIN NO. 8, MAY 20TH.

First of the woek was sool and cloudy, last haif warm, the mean tem-
perature for the week belng above pormal. The rainfall was generally
light during the working days of the weelt, and the time was well
improved wherever the soll was dry encugh to plow or plant. Consider-
able g d mios to be plaoted in all sections where the rainfall was
excessive nnd the surface low and flat. The screage planted on bottom
lands will be materinlly lessened. Some progress has been made in clean-
ing out the ml}' planted flelds, but the weads have made a rapid growth.
C The ive heat and molsture of the senson
han not 'hwn altogether favorable 1o the best development of small grain
erops, especirly in seetions where the rainfall has been beaviest. Oats
and spring wheat show a tendency to become too mlt.lnd uwn are some
reports of lodging. Pastures, o s 'y nod small
fruits are generally exceollent,

BULLETIY Ko, §, JUNE 25,

The temporatore the past week was nrilblo, the avernge for the state
beiog above normal, and the hi defich The rainfall
for the week ending Saturday night was uumnl'iy distributed, ranging
from less than .50 0 above 3.50 inches. The heaviest downpours are

from portious of the east central and northenst districts, whers
loeal eloudbursis eaused destructive floods. In the llrgur pu-t.d the
stute the work of p has been r ded by , and
nnullmhqnnhh-unnlm ins to be planted
ing weather is needed to put the sofl in candition for mp’llﬂn[ the work
of planting sud replanting, and for subduing the woeeds that have made n
vigorous start In early planted The avernge condition of all Sald
erops, except grass, has been somewhat lowered by excessive rains. Win-
ter whent and rye appesr (o bo daing fairly well. Oata, hlrla)' and q:dn‘
whost show some {1l effects of wet h But, with £ bl
in the foture, all crops may regain thelr former promisiog condition.
Pastures and meadows are ut their bost.
BULLETIN No, 10, JUNE OFiL
'l!htim balf of the week was cool, the last half warm, making the
average t ture about 1, There was u large cxeess of cloudl-
ness, with !ﬂq-ul. light showers in wwiﬁu. hi.nd.-ln' farm work
in fields not well dralned. On the Sth i loeal d was
cnuned by eloudbursts in Hurelson and Cass counties. Varlable upm
are received na to (he condition of eorn. Barly planted corn on drained land
hmyh’:‘hvmﬂ,mdhwﬂlwm The general condition of this
erop, however, Is below the se e, nud the noreage has been
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§ d by the g i In ioealities planting is
not yet completed, and many fields are weedy, Ouats und spring wheat
are becoming rank, with & tendeney to rust, the resnlt of excessive heat,
bomidity and rainfall. Fall wheat is doing fairly well. Pastures are
luxuriant Timothy wnd clover meadows are unusaally heavy where the
stand is good.  In old meadows the yield of hay will be much reduced by
the eporoschment of blue grass. Army worms have apprared In grost
nombers in nomerons lecalities, their destructive work being mainly done
in yrass lands,

BULLETIN Xo. 11, JvSE 18TH.

The dully mean tempersture of the past week was from 3° to 5° below
the sensonal normal, sad the sunshine was less than the average. Tho rain-
fall was unequally distributed; but all sections received an nmple supply, snd
some loealitles atill report un excess of molsture. The lower temperatare
has been b ficial in cheeki the v of oats, wheat and barley to
rust and lodge, from which these crops have been materlally damaged in
all sections of the state, Considerablo progress has been made in cleaniog
the corn fields, and the orop in doing fairly well in well drained fields,
The planting season has covered u poriod of over six weeks, and there In
& wide range in the slze snd genersl condition of the piant. ~Clover cut-
ting Is In progress in all districts, and some timothy meadows have been
out.  Clover is heavy, and new dows g Wy n liberal yield
of hny. All reports indicate o lght emp in the nlﬂ meadows. Potatoes
and pastores are heavy.

DULLETIN ¥o. 12, JUNE 28D,

ldeal weather conditions prevailed the past week lnjthe larger portion
of the state. The daily menn temperature ranged from 3° to 5% sbove the
sonsonnl normal, and the amount of supsbine was safficlent. The rainfall
was generally light, except ln portions of the north central, northeast and
esst eentral districts, from which reports are received of heavy local
ehowers. There hus bean but slight interference with farm work, and
good progress is reported in the cultivation of corn nod hay making, Corn
is generally clean, und in some of the southers distriets the early planted
figlds mre being Inid by. The corn fields nnd clover meadows are pushiog
the farmers, and the harvest of fall grain is close at hand. Home
Improvement s noted in the prospects of spring graln, especially in seo-
tionx where dry weathor has prevalled. Il'blnh has shecked the tendency to
lodge and rust. Complaints of pred:
the general tone of reports is nmn uhmhl

BULLETIN ¥o, 13, JUusE 30oTn.
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heavy rain and windstorms, 8 portlon of the rank grain belng lodged
beyond recovery. The full extent of damage eannot as yet he estimated.
There are pumeérons reports of damage o spring wheat by rust. The
harvest of hay and fall grain is in progress, and s eonsiderable nerenge of
bariey is about ready for the reaper. The yleld of hay is yenerslly satis-
factory. Pastures yleld abundantly, and the prospect for potatoes was
never better,
BULLETIN %0, 14, JULY TTiL

The high temparature prevalant during a portion of the past week was
modified by more than the normal amount of humidity and clondiness,
and timely lho-l'l‘l tavored the mpid growth of regetation. The rainfull
was fHici and localities report amounts mueh
above the uumul normal. The widely extended ralo nnd windstorma on
the 2d and 3d esused s material increase of damage to onts and spring
wheat by lodgiog snd rust wherever the growth of straw is excessively
heavy. Corn has made fioe progress in nll seotions, belng mostly laid by
in good condition. The harvest of winter grain is practically finished: the
entting of barley is general, and, in the southern districis, the oats har-
vest Is begun. Hay waking has been delayed in some localities by eloudy
and damp weather. Hay erop generally heavy, but the noreage ls below
the average of former ysars.

BULUETIN ¥o. 15, JULY 147

The past week was cool and dry. The dally avernge temperature was
about 3° below normal, and the rainfall barely exceeded a trace In any
part of the state. The days wers generally bright snd warm, but the
nights were cool. It was ideal harvest weather, Hay Is generaily well
sevared; the winter grain erops are in the stack or threshed; barley s
about all eut in the southern nné central distriets; the onts harvest is In
prog in all § the rip # being hastened by rust.

All reports show extensive d.mm to onts by rust and lodging, and in
the southern and central districts the prospective yleld will scarcely ropay
the harvesting of & large percentage of the aren plaoted. The northern
distriets suferod least damage from that cause, but the yield will bo ent
short in all sections. Spring whent has been materially Injured by rust,
but the condition of that erop ks much better thun that of osts. Corn has
made steady advancement in all districts, and its eondition is now well up
to the normal. Ealn is needed in moderate quantities for the pastures,
polatoes, corn, and the minor erops, though no mnterinl demage bus yet
resulted from the dry weather of the past ten days

BULLETIN No. 16, yuLy 2lsT,
From the 15th to m 1ith the weathor was excessively hot and ch‘y.
ing some appreh of 4 by hot winds and drouth.
hented term was followed by much cooler weather and copious nhmun
fairly well distributed. The soushern and 1 districts received the

of rainfall, the ried ging from one
to five inches. mmummmm.nahnmu
immensurable beoefit to corn, late p and all

immature erops. The reports memmh-ﬂ’b
the harvest felds, snd by the close of the present week the bulk of small
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@rain will be in shoele or stack. Threshiog from shock bas been begun
in all distriots with quite variable resnlts. Al reports agree that onts are
both short in quantity and defleient in welght Jodpiag by returus thus
far received the output for the state will bo less than onethicd the heavy
ylold of 1808, Corn s very promising, aad recelved no material damage
from the late hot and dry weather,
WULLETIN N, 17, JuLy 25T

The woek ending Mouday, the 27th, was unusually eool from the 224 to
the 26th, and the amoont of rainfall probably exceeded the aggregate
recuived during soy weok of the current sesson. The speelal corn and
wheat stations report the following smounts: Marshalltown, 5.07 inches;
Hampton, 8,5%; Clinton, 4.41: Charles Oity, 1.50; Fairfleld, 2,53; Muaquokuta,
3.58; lown City, 3.00: Forest City, 1.40; Waterloo, 4.48; Ogden, 4.08; Cedar
Rapids, 3.40; Oscsoln, 4.91; Conterville, § 65; Des Moines, 3.07. Numerous
other stations give similar reports.  This has made very unfavorable eon-
ditions for harvesting sud threshing, and grain in shook has suffered
material injury Oats recelved the grenter damage, redocing still lower
the condition of this enfortunate erop. A short period of dry westher is
now much 1o be desired, to give opportunity to save the unsincked grain,
Corn. Is generally reported In good condition, snd thers ks an nmple stor-
age of molsture in the soil to develop and ripen the early and lnte planted
felds. Tha weather has been very favorable for late potatoes and pastors
nge, and all lomature vegetlation,

BULLRTIN X0, 18, AUGUST T,

The temperature of the past weelk was about normal, but the rainfall
was and of hine defie For the week ondiog
August lest, the following wre # the heavi of rainfall
reported: Dabuque, 5.84 Inches; Shelby, 5.13; Hutler, 4.45; Jasper, 4.70;
T hiek, 4 65; Dal y 4.63; Hoome, 4.18; Story, 3 93; Marahall, %.85;
JTown, L.58; Carroll, 1.44; Black Bawk, 3.55; Polk, 3.53: Van Boren, 3 48;
Tums, 3.31; Tnckson, §; Bremer, 3.5%; Woodbury, 2.55; Lee, 8,02 Musesting,
3.80¢ Clmyton, 2.06; Gathiele, 3; Web 2.88; ford, %.54; P
tamie, 255,

The weather conditions have been very unf ble for completing the
work of stacking and threshing from the shoeks, And ssa result of the
trequoent wnd heavy rains of the pust two weeks the nosecured grain has
been materially lnjured by rofting and sprouting. Onts suffered the
wreater damage, but spring wheat has also been badly hurt. Numerous
reports atate Lhat stacks of graln Lave been considerably injured by
exoessive downpours snd heavy winds. Corn is dolog notably well, exeept
in some locslities whers It was broken down by wind sod hallstorms on
the night of the 26th. On the whole this erop is very promisiog, and the
bulk of it In now in the roasting ear stage, Pastures and mendows showa

BULLETON 50, 19, AvovsT 1iri.

‘Abure ranging from 0° to §° above normal. The rainfall was very light
d:m-tug working days of the week, with excepiion of hesvy loeal
showers in App ¥ nud some other portions of the south cen-
 teal disteiot.  On Saturday nlght wad Sunday night the bigh temperature
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was somewhat alleviated by showers with high winds, extendiog over the
Erester portion of the state. Some damage to corn s reported from vari-
ous localities, but the aggregate of loss will not be heavy. Considerable
progress has been mude in securing the uostacked grain, und threshiog
has been resumed with varying results. Corn is gene rally doing remark-
abiy well, The greater portion of the early planted corn is well advanced
in the roasting ear stage, and much of it bids fair 10 be ripe enough to
cut before the closa of August.
BULLETIN %0, 20, AVGUST 187TH.

High temperature prevalled the first half of the week, which was fol-
lowed by cooler weather, making un average n little above the normal.
The amount of sunshine was below the average, Io the larger part of the
state showers were freqoent, and many loealities report excessive rainfull
with windstorms of iderable severity, i some damage o eorn
and grain in shock and stack. The conditions have beed genernlly unfa-
vorable for securing the unstacked grain, and the aggregate of loss to
onts and wheat will be very heary. The corn erop Ia so balky, and gener-
ally »0 well advanced that the loeal damAge by wiod and hail will not
materiaily reduce the heavy yinld that seems now 1o be assared. The crop
is gonerally ten to fourteen days earlyand u large porcontage will be prac-
tically safe from frost by September sl Tha Iate planted flelds will need
four or five weeks favorable wenther, to reach full maturity. A good stert
lLias been made in fall plowing whers the soll is sofficiently dry. There
is great need now of » long speil of good old fushloned dry weather, sugh
a# we used to have in the ploneor days.

NOULLETIN ¥0, $1, AvousT 3570,

The week has besn unseasonably cool and cloudy, with an oxeess of
rainfall in the larger part of the state. The weather conditions bave not
‘been I ble generally tor Ming and for ripening the immature
erops. Corn s doiog fairly well, howewver, and, if the coming mounth is as
favorable ns usunl, the guality of the crop will be better for this exten-
sion of the ripening period. If a lilling frost docs not arrive in advance
of iis normal time, the crop of 1568 will probably break all former records
in the yield wmn.l.hw‘hm-mhuﬂmmdwm e less than in some
former yenrs, A conalderable part of the early planted corn will be prac-
tically beyond dangee of harm by frost by the 15th of Seplember, if it I
uot further delayed by cool and wet th The lute pl 4 flelds will
neod four to five weeks of bl * hine and dryuu to
fully mature thelr i burden of porn, P are and
the meadows are bringing forth n heavy second crop of grass. The yleld
of clover seed promises to be large. Thers are sumerous indiestions of
shortage in the late potato yleld. Hog cholern is beginning to on
el form in d loealiti

WULLETIN %0, 28, SEUTEMIENR 18T,

The woele has béen oool mnd dry, with more than an average
msmnﬂm The duily mean temperature was from 1° to 47 helow
the seasonal normal.  Light frosts occarred in numerous localitles on the
mornings of the $0th and 97th, but no damage I reported. The weather
hiaa boen quite tavorable for farm work and far mataring the unharvested
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erops. Corn is ripening slowly, under the most favorable conditions for
its normal development. Reports from all districts indicate that & eonsid-
erable portion of early planted corn (s now practically safe from damage
by frost. Probably about 60 per eent of the whole acreage planted will
require two or three weels of good her to reach plete maturity.
Threshing is nearing completion, and plowing has progressed rapidly,
with good conditions of woil. A considerable acreags is ready for fall
Secding. A heavy second erop of hay is ready to harvest. Pastures ars
fine, and fall feed will be unusually abundant. The yield of flax is gener-
ally good. Heports of the potato crop are quite variable, and the prospect
s not fuvorable for an nverage yleld.

PULLETIN ®0, 23, sEPTEMBER ST,

The past week was cooler than usual, with about the average amount
of sunshine and generally light rainfall. The temperature foll dungers
ously near the frost line on two mornings, but as yet no damage has been
done. Corn has made fair progress townrd matarity, under favorable son-
ditions for the full development of the grain. Some cutting in early
planted fialds has beon done, aud probably more than 50 per cent is ripe
enocugh to eut. While u sonsiderable ncreage Is practically safe, yet, if n
keilling frost comes before the 25th inst,, there will be more than the usaal
amount of soft and Immatare corn harvested this season. To ronsd out
the sntire crop, ull of September ls needed, with normal tempernture snd
sunshine. In the sestions where fall grain is s y good ad

has been made in plowing and seeding, ander diti Neorly
all reports indieate s largs output of clover seed. Reports us to the
potato erop are quite variable, with freq tion of d ge by rot-

ting. Threshing is nearing completion, snd the harvess of praicle hny Is
in progress, with & fine yleld. There are numerous reports of hog cholera.
BULLETIN X0, 34, SKPTEMIER 14TH,

The mean temperature of the past week was about normsl, and there
was & large excess of cloudiness and dwmp weather. The rainfall was in
in ttored loealitles, but the sverage for the state was below
normal  There were but three favorable days for ripening nnd drying oot
the corn, but the goneral condition fs fairly pood, Reports indieats that
the bulk of the crop is practically safe in the sorthern districts, wherein
it ds g 1y farther nd 1 i maturity than in the central and
southern districta. Outilng is in progress in all sections, and in the dairy
distriots » large portion of the erop will be cut and shocked within the
coming woel,

For the complete ripening of the fall erop of eorn we nesd from ten
days to two weeks of dry, warm weather. From %0 to 30 per cent
was planted later than ususl, and much of this s still green nad quite
i The p harvest is begun, with s variable oatpat. Dry
weather Is noeded for harvesting and hulling clover seed. Fall plowing
and seeding are being rpidly pushed. More than the usval ares will be
Pplowed, the canditions of the soil belng favorable.

SPECIAL BULLETIN, SEFTEMBER 220,

The past week was unseasonably cold, wet snd cloudy. The daily
‘mean temperature was 2° 1o 4° below normal, and the rainfall was largely
in excess in the greater portion of the state,
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On the mornings of the 19th and *0th heavy frosts were reported in
numercus localities in the northern and central districts, with tempern-
tures low enough to form fow in many places. The extent of damage to
corn can not us yet be estimated. It is certaln, however, that a consider-
able portion of late plantsd corn is yet soft, requiring warm, dry weather
1o become sound and merchantable. There has been thus far in Seplem-
‘ber but little favorable weather for ripening the belated portion of the
erop; and the low temperatures and excessive molsture have been detri-
mental to both early and late corn. With more favorable conditions in
the nesr future a Iarge yield may be harvested: but it eaanot reach the
high aggregate that would have been secured if normal weather had pre-
vailed for the past three weeks.

Reports indicate that the potato erop will fall eonsiderably below the
lnrge output last year.

APECIAL DULLETIN, SEFTEMREN 207N,

The temperature of the past week was about 40° below normal, and the
deficlency for Beptember to date amounts to over 100°% with a large
excess of eloudiness and molstare,

These unfavorable conditions, with severs frosts, have checked the
ripening of belated sorn, comprising probubly 15 to 20 per cent of the
entire noreage. This will somswhat reduce the aggregate of the erop.
which & month ago promised to break all former records. Buot with dry-
ing weather in the future the total yleld of sound eorn will fairly sustaln
the reputation of the leading corn state,

The late potato crop is not likely to reach an average yleld,
Fall pastures are extra good. The growth of grass and vegetation
11y hiak bewn pb 1

WEATHER AND CROP NOTES,

FROM MONTHLY REVIEW, JULY, 1806,

d aumimer of 1800 will ssore » high reconl amony the wet
m:::l.:‘l?g-:gim It is the more notable from the fact thet s l'a‘limn_
#0 closely & period of excessive dryness. Fur study and comparison we
give below u tahle showlng the nverage rainfall in inches for this state in
the montha of April, May, Juns and July, for the years from 1890 to 1500
inalusive:
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It will be obsorved that 1862 and 1364 score the highest rocords for
exoess of rainfall during these four critical erop months The normal or
average atmwount for this state is sixteen inches for the four maoths, and in
the seven years there has been a deflelency (o five sensons and an exoess in
two seasops.  And the best average crops have been grown in the seanons
wheo the raicfall was an inch or two below the normal. To show the
relstion between rainfall and production we give below the average yleld
per acre of soma of the staple cereal erops of this state in the six years,
1500 to 1805, inclusive:
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Kince 1800 the greatest crops havo been harvested in the seanons of 1561
and 1595, Hy reference to the first table It will be seen that the ralnfall
in the four erop months of those years was uniformly moderste, aud a
1litle short of the normal. The vear 1505 brought the bast all-ronnd har-
vests, beeause the soil had been thoroughly drained and pulverized by the
drouth that p iled in the fall and winter of the precediag
year. And upon this well prepared soil there eams moderate showers
with sufficlent frequeney Lo keep the crops growing st their best. In the
grenter part of the state the ralnfall was ample, though the votal was two
and one-halfl inohes below the normal It appears that our best crops are
prown in the seasons closely following s drouthy period, or just before the
opposite extreme is reached.

‘The oats erop shows the ups and dowas of the semscos, with bul two
mdar__hmMpnid. The yield was better in respeet to
quality in the axtremely dry semsom, 1404, than in the excossively wet
seasons, 1902 apd 1860, Excesive heat sand moi in May nod June will
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that this region is going to be pormanwaily wet? Will it keep on raining.
filling up the ponds and streams, makiag more vapor %0 makn Wore
showers 1o be agsin evaporsted and precipitated continually? Have wo
ruined our climato by planting too many groves, hedges snd shelter belta,
theroby drowing the rain clonds from long distances to drench onr felds
with excessive downpours®  [f Uhe work of man mnsed the drouth in 1594,
ahall we pot infer that the pesple are ln some way responaible for ihe
expesa of molsture in Lthe year of grace, 15947

No, we thiak the piea of not guilty conld be sustalned in any court of
competent Jurlsdiction. The people are ot to bisme either for excessive
rains or parchlng drouthn, Don't chop down tress, or clear off sheltering
groves, on the mistaloen supposition that ihey bring too much wet
wenthor, That would be as foolish an wearing out tile dltches or dam-
ming up erecks o ence drosthe, The eauses 0f extremos, or varisble
sessons, are far above and beyond the reach of kuman hanids Ooly the
COmnipotent is able to grasp and wisld Whese mighty forees of paturs.

This conntry is nos golag wet, exoept wt intervals  Tn due thme the

pendulum will swing to the opposi . nnd the lowlands, lnke beds
and bottoms of sloughs will dry ap and ouse mote become arable, Don't
be di ged with thess jonal wel Wa shall have good,

ol fashioned, dry sumniers In the near future Lo tench ne profitable lessans
of eeonomy and the propar caltivstion of the soll. They are sure W come
about as often in the future ss In the past Afty years. Don’t worry about
any change of climate, bul so watel and work, and apply ‘brains to your
wark, that you may resp sbondant rewards for your labors in every sea-
son, whethor wet or dry, This may be done, wnd tho soming farmer will
leara how to do it

Many people take plossnre in seeing the ponds #Alling uwp, and the
streams nyain raneing bank fall, sfter the tashion of the ploneer duys In
ﬁhmh},mmhpﬁmﬂwﬂmmmmm That
they do mot obwerve that these swollen stresma are swiftly bearing sway |
thousanda of tons of the most fortile matter washed from our flelds. Take
Munht-wmtnmumuwmm-nmhm
by spring and sutnmn Sosds, where the marky waters doposlt thelr wiok
‘burden of fertillaing materisl year by year. All of thist cream of the soll
has been washed from mmu-mmmqwa- "
cent 6f the rlehusss i1 carrled to the sea and in u toal loss to the Y
Wauhmh-ﬂuuulnﬂmhtwuﬁm:ww
the flow of clear, spariling waters. ‘When all the flelds are properly tiled |
hm-bawhmu.mmnmmm-mwph; -
'ﬁwmwmuw—.mmumw L -
with the olements of fortility. On all seeounts it Is bettor 1o earry aWAy
Ahan surplus waters throngh deeply 1aid tiles than over the surfuce. By =
deep eulture, subsoiling whero it is necessary, und thoroogh deep tile
Mmmmmmmmﬂumﬂwﬂ i
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VALUE OF WEATHER OBSERVATIONS,

Prof. Lorin Blodget, of Philadelphis, recently contributed the follow-
ing nrticle to the Monthly Bulletin of the Pennsylvania Climate snd Crop
Bervice:

'*The practical value of climatological observations is now as clear and
definite as any branch of the publie service whatever, and it cannot be
suspended at any time without serious loss. The business interests of
every part of the state have come to the point of adapting themselves to
the eurrent dally reports of changes, the forecasts made by the National
Weather Service, and the comparison of the fixed conditions of climate,
determined chiefly by the state services; and this well-earned position of
influence nud character of wuthority attached to both departments of the
wenther service eannot be dropped nor permitted to fail in the eurrent
and eontinued work ench has in charge. The state has n duty, as well as
the general government, and the body of faithful observers who have fur-
nished records for so many years should be sustained and rewarded to the
fullest possible axtent.

‘*1t is now almost half & century sinee the general service of reporting
observatl of the climate began. It was done earlier by order of the
surgeon-general at the military posts and the New York academy, while
in this state—Pennsylvanis—the Franklin Institute invited co-operation
in recording the temperature, rainfall, ete., ns early as 1839, From 1848
to 1858, the Smithsonian Institution, at Washington, made extensive
prep ions for u ional sy of observations, which, b s pro-
duced little in practical Its and was ically abandoned in 1858,
In 1871, General Myer began the present system of storm and weather
reporting. He founded the Wenther Burean, and the singnlar vigor and

prisetizal acouracy of his work attained sal app g from

r full gnition as a per ive t in the publie
servies. In recent years this branch of the national service has developed
greater skill and sccuracy than was bel islly in the

forecasting and in the forms employed in current illustrations. The pub-
lie feels its daily value and is conscious of its absolute need of the service
rendered,

The several state sy hold a position in respect to the national sys-
tem much us the state governments do to the general government. They
are indispensable ss aids and adjuncts to each other, and the state worl
covers a wide field that the national buresn cannot reach. Each county
and each distriet shouid be ined and its oli defined. Its pro-
dueti pacity as to i s ita forest growth, its healthfulneds, and
all other conditions, should be defined by Instrumental record sud by the
establishment of both the mesn wnd the extreme eonditions. And, in
respect to the range of these extremes, it is certain that continuous
records must be made, and that no definitions as to one season or year
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will prastically apply to the next season or year. The sources from
which the very stmosphere comes in its annual movement are as remote,
practically, as is the sun as the source of atmospheric heat,

*We bave a duty of the broadest snd most practical character in thus
observing and determining the climate of the state in all its conditions.
It is a duty scareely less lmperative than that of providing for the well
being of its Inhabitants through the ordinary funotions of its state RoY-
ernmenl. The work of the service is not speculative nor theoretical as to
any of its conditions. Its daty, primarily, Is to make permanent records
of the facts, and this for as many loealities us may be possible, or may be
required, to defie the climate of every habitable ares within the state
limits. The difference due to elevation, as well as those of geographical
position in other respects, are among the points that should be better
kmown than they now are,

"The sweep of the greater changes and storms that pass over the
entire country can better be shown in the work of the nationsl bureau,
but there is a share of duty, even in this respect, falling to the hands of
the state.”

DISTINGUISHING A TORNADO.

HARPERS' WEEKLY,

Perbiaps the most importent distinetion to emphasize Is that between
the app of n thund and a tornado, sinee, if this can be
defined, much needless fear nt the approsch of black but harmless
thund ean be ided. When not combined with tornado mani-
fs i the thund send aloft & nsrrow line of black clouds in
advance, which remain high in the air. At the right and left the black
clouds seem to reach the earth, but this is caused not by descent to the
earth, as in a tornado, but by distant edges of the bigh biack elouds reced-
ing below the horizan, 1t is one storm which spreads to the lefr and right.
There is no splitting up of elouds with the formation of & diff storm at
another part of the horizon.

The t do is easily distinguished from this perfectly plain edge of
black, with its lighter rain mist extending to the esrth. Whother the
funnel is veiled by rain or not it is ordinarily so binck that as it approaches
it appenrs ns a column of dense darkness, narrowest nt the earth, with
light breaking throngh on either slde of it. The most marked trait of all
is that other clouds seem to be approsching, others moving st right
angles, and a distant storm of lght hue s ing from the ost.
“I'his is nll cansed by the tornado, which is drawing clonds and air currents
toward itself from grent distances, As the torondo funnel comes nearer,
with its dark mass of rubbish reaching to the earth, the roar is frightful,
giving the observer filteen or twenty minutes’ warning. The southwest
corner of the cellar, if the toroado is approaching from the south or west,
in the safest place of refuge, The tornado earries the wreekage to the
north nod east, and if the funnel is seen 1o the north or east it need not
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be faared, beesuss it will almost certainly move away. Of 600 toroadoes
specially elassified, all but thirty-five moved from southwest to northeast,
and nearly all of the thirty-five moved eastwardly.

The funnels have a rotary motion from right to left, and this motion is
not due to clectrical netion, but to neceleration of conflieting air cur-
rents. Ldoutennnt Fiuley shows that the lightning supposed to be in the
funnel is really in adjacent thunder clouds, The brokea snd withered
buds bruised by the action of the air are evaporated by the sun after the
tornado, causing the foliage to look seared, #iving rise to the error that
the tornndo manifests burning electrical power. It has been demonstrated
by study of wrecknge that as the funnel leaves the earth and rises ioto
the air its foros slightly diminishes, and that this bounding motlon canses
the funnel to spare one bullding and demolish another, The fanuel, with
its small end to the sarth, spios like a top. moving sloug at an avernge
rata of about forty wiles an hour, but the velocity of the spin s inealenia-
ble. It is like the motion of air impelled by an explosion.

Tornadoes generally ceeur between 1 ¥, M. and 5 & M., nnd not one in a
thousand takes place between 10 p. s and noon of the following day. 1
have heard of only two instances in which the tornado oscarred between
midnight and morniog—one at Hobolus, N. J., snd another in the south-
ern part of Michigan, which caused slight lons of life. Since these are
only two in sbout 2,000 cuses, the danger from torundoes at night is so
small that it need not be econsidered.

COLD WAVES IN FORMER YEARS,

Some of the old-tima weather records do not appear to sustain the gur-
rent notion that the work of man on this continent, in the eultivation nnd
drainage of the soil and olearing away portionsof the primeval forests, has
devoloped a tendency 1 elimath in form of floods; droanths,
ocold waves, hot winds, ete.

The wiater of 1504-5 was unusually severe in the Gulf states, Zero
temperatures wore recorded in northern Alabawa snd Georgis, and killing
frosta reached the Gulf, resulting in the wholesale destruotion ot orange .
orchards far to the southward in the Florida peniasuls, This wos sald to
be an unprecedented tucarsion of the eold waves and winter blizzards into
that favorite paradise of northern tourists, and some writers gravaly
sxsured us that the extreme cffects were produced by clearing sway some
of the timber in the northern sections of the Gulf states,

The old-time I ds, h. , show that severs eold waves
nad killing frosts oceasionally visited that region in the first half of the
present century, before the forests had been disturbed. In the Climatol-
ogy of Alabama, by Prof, P, H, Mell, we find the following notes com piled
from the reports of the Smithsonlan Instituti and other roliable weather

‘records: .
‘1832, A winter of great severity, At Huntsville, Ala., the thermom-
eter reglstered 9° below sero.”

——
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'*1834-5. These wers bolbh cold winters, Fabruary ¢ and 7, 1835, were

exeedingly cold, the temperature being 0 at sunrise.”
+"*1853, Thermometer registored 8% at Mobile, Japuary 20th. The
spring was cool, inclement nnd late,”

' 1865-0. The winter was the coldest sinoe 1549, Standing water near
Mobile was frozen hard envugh to permit of skating—a most unususl
sight for that latitude,”

In 1577 the Bigbee river was frozen over in Junpary, In the winter of
1884-5 the frozen condition of the ground hindered farm work in Alnbama.
In December, 1880, the temperature {n northern Alsbama fell to 6° helow
zero. Snow covered the novthern countics to the depth of 20 inches, nnd
12 inchies fell in the southerri part of the stete. In the January following
the cold was severe enough o kill cuttle thnt were not sheltered.

These indi that the tendency to extromes in temparnture
is not of recent origin. Northern Alabama, it should be noted, is quite
heavily timbered; yet the cold waves nre tall enongh to climb over the
tallest trees in that region. In matter of fhet, oold waves tumble down-
ward from the crestsof adva neing * highs. " 1t wonld require n michty big
wall of hills and trees to shut them out.

The New York Sun recentily published some Interesting reminiscences
of old-time winters and sudden onslaughts of cold waves, related by an
octogenian, who was one of the pioneer settlors in Illinois. The old
gentleman sald:

"1 was an llinols plonser. My folks settled in a plece of timber in
MeLean county, known as Keg Grove. The vity of Bloomington ocenples
the site of Keg Girove now. W settled there in 1820, There wero only 40,000
people in the whole stute of [llinols then. Neighbors were few and far
between nbout Keg tGrove.

“'The fall and early winter of 1830 were very dry and mild. Late in
December, snd with very llfitle warniug, snow began falling, Tt dido't
full, either; it tumbled. [t ¢ame down in regular ready-made snow-banks,
aod i n t's let-up, for two days and nights. You
may have some idea of how (leep the snow fell when I tell you that when
it went away in the apriog the stumps of trees that had been cut for fire-
wood, as the choppers stood on the snow during the winter, were seven
feet high, thet being as low down as the ehoppers could get at the trees,
In going toa neighbor's | drove over the tops of thelr orchard trees and
did not know it. It was n fortunate thing that the corn crop had been
good that yeur, for so many familles were so blockaded by the snow that
they conld not get out of thelir hotses, They wonld have starved to death,
but they lived on corn, whieli they pounded into course menl or hominy,
and that was so generally the case that the winter was ever afterward

ok the b winter,
h?flfhmto ":‘-ﬁ:’:&'&m cnmlh in the year after that deep snow,
Corn conldn't ripen, and there wasn't enough gathered for seed to plant
the next season. There wasia't & bushel of seed corn to be had nearer than
Ohlo in 1838, It cost §1 u tushel. Johu Duify came i that year with o
few bushels of small, yellow corn from Poonsylvania. That was planted.
1t was matured early, and some people out there ralse Dully corn yet.
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“But in December, 1836, the prairie ploneers got some weather that
made them quit dating things from the winter of the deep snow. The
month had been warm snd moist, Everything was slush and slop snd
mud. Suddenly the wind began to blow a gale. It eame out of the north-
west, and no wind that ever swept over those prairies, before or since,
came B0 near being n blast from the north pole as that one was Almost
instantly the mercury dropped from 40° above to 20° below zero, and the
falling rain was turned ot onee to pellets and barbs of ice. The damp air
froze so quickly that it became one great clond of llying frost.

“ This polar blast swept down upon us at i o'elock in the afternoon,
John Dawson wans oo his way from Williams' mill, six miles down Salt
ereele, He had gone half n mile from the mill when he heard o roar like
thundsr. The noise was behind him, Looking around, he saw the storm
coming and the rain freezing before it. When it struck him, he turned to
go back to the mill. The slush had been more than fetlock deep. Dy the
time Dawson had urged his horse aronnd & bundred yoards, the slush was
frozen so it bore the horse's weight, and it was with great dificulty that
Dinwson got back to the mill, the water in the rond haviog become such &
glnre of ice that his horse conld searcely mnke his way over i,

“ Fowls that were out on soft ground while this unheard-of chunge of
weather enme were frozen fast where they stood. Cows frowe in thelr
tracks. Our folks hod three hogs frozen to death while they were hurry-
ing from theiv feeding-places to their pen, less than 300 yards away.

*“That cold soap Iasted six weeks, and was aspell of weather that made
folks shudder whenever they thought of it, even in summer-time, for
many & yesr afterward."

WEATHER MAPS—HIGHS AND LOWS,

In the National Menihly Weother Review Prof. A, Cleveland Abbe
explains the meaning of some of the lines and terms on the daily weather
mi) He i

?mwm'uyh‘wd‘lw'mmd [ eontrutiomtm;highwu:

; f voT e pheris p

.‘b‘;r":h:.'u e thesa expressions are alsa equivalent to ssying that the

of y in the b ter ia a tall one or u short one. If &
syphon barometer is used, the 1op of the long column is above the top of
the short eolumn by o larger or smaller amount; the difference in height
between the tops of the long snd short colomn is usually more then 30
inches when the pressure is high and less than 30 inches when the pres:
sure is low and when the station is near sea level, If an aneroid barometer
is used, the index or pointer usually turns toward the right hsnd for
higher pressures and toward the left hand for lower pressures, :

“The map shows, by mesns of isobarie-lines, the regions where the
pressure is the same. Some of these isobars inclose 8 region of high pres-
sure and others a region of low pressure. High sroas are the reglons of
high barometic pressure. With the high areas we usually sssocinte cool
or cold, dry, clear weather and gentle winds. With the low areas we
‘usually expect warmer, moist, eloudy, and rainy westher and strong
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winds, and sometimes also th
Therefore the low wreas| nro
** The term barometric pr

tinderstorms, tornndoes and hailstorms.
somatimes spoken of as storm oenters.

) essure or simply barometrie rendings is often
used without realizing lts meaning in méteorology. Ordinarily we appre-
ciate the tempernture of' the air by our personsl seusations so clearly thn®
when we see & record of 160° ¥, we towtinetively think of the heat snd the
temparature, and the most ordinary mutesrologioal observer doubtiess seas
in :I:I;. |1.|ind'n eye the relintive lovity or buoyaney of the air, due to the fact
that it Is expanded by high tempernture.  Hut onr nervous organismtion is
not generally sensitive to the -ml!rmr_vcllnuuﬁufntmmpherie pressure; we
have not & mechanionl ssnse Lo tell us of the preasure or push of the ordi-
nary air.  Ocensionally ine will be found whose ears ring when the atmos-
pherle pressure Is high or whose nerves pain him when the pressure s low.
Tao the meteorologist, howeve ¥, the expression high or low presaurs gon-
veys an iden of foree sxerted in compressing the atmesphers and of
expansive foree within every cublo inch by which it tries to enlarge ite
boundary. To him a liigh barometer menns that the alr is belng con-
deneed by pressure, and vice rersa a low barometor that the air s expand-
ing by renson of the rellef of pressure. The pressure ordinarily exorted
by the atmosphere is sbiut 15 pounds to the syuare inch. This pressure
would balance the welght of a eolumn of mereury | inch sguare and 30
Inches high. This is the pressure that is holding every euble inch of our
lower atmosphere within its bougds: if the P 1 the euble inch
of ir expands, 1, for | y the weather map shows that a region of
low pressure Is advaneing upon any station, the observer may expoet to
find the air within sny conflned space pushed outward through every pos-
sible nperture; the air in the soil comes up; that within n cavern pushes
out through the entrane: bubbles of alr in liquid expand in sixe; hermuti-
cally sealed eans bulge outward, These and similar phenomena show the

observer that the p of the P upon all bodles at the sur-
face of the earth has diminiahed and that int 1 p that before
wers bl d by the heri now have the pre-

ponderance.  The force that pushes the air forward when the wind blows
is this wtmospheric pressurs of about 15 pounds to the wquare inch, or
rather it is the Al in stmaspheric p y sinee the full pressure
af 16 pounds 1o the squarre Inch eould only come into play when the air or
wind is blowlng into an absolute vaguum,

* The motion of the wind is the result of pressure from behind just as
truly na is the motion of the piston rod of & locomative engine. The plston
usually has the stmospherie p of 15 p is to the square loch on
one side of It aod the sieam pressure of 100 or 200 pounds to the squnre
inch om the otber side, aud this grest diff of p  In wanry in
order that so simall o plstion enn do so much work. The pressure und the
nction of the steam engine plston are intense. On the other hand, In the
atmosphers a small portiom of slr moving slong as & rapld wind has n vory
little excess of pressure in the rear over that in front. A vertical sheel of
air one foot thick moving forward as the front of » violent gust may, for
instance, have s pressure of 20.60 Inches in front and 20.51 inches In the
rear; this difference of .01 of an ineh Is nbout 1-2650 of the whole pressure;
or abont .005 pounds per equare inch, or .72 pounds per square foot. Naw,
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8 cubie foob of air weighs about .07 of u pound, and as the above foree is
continuously pushing this mass, it soon gives it n great velocity, and
maintains It st that velocity by continuously overcoming friction and
other resi The pheriec p e pushing from all sides
toward a region of low pressure soon sets the air into a whirling motion;
it may be on a very small seale, forming & waterspont or a tornado that
would scarcely make any show on our dally weather map, or it may be
in great whirls, such as constitute hurcieanes or other eyclonie storms.”

ATMOSPHERIC WAVES.

It is rather startling to be told oo high selentific anthority that we are
living most of the time, submerged in waves to which the grestest waves
of the ocean are mere ripples in point of size. This n suggestion or dis-
covery of the late Professor Hemholtz, of Berlin, and the enormous waves
are waves of air.

When u current of nir blows seross a water surface, water waves are
produced, and when s current of air blows across o surface of quiet alr, or
air having o different motion from the first current, then air waves will be

produced. .
These pheric waves, Prof Hemholtz gh d, have all of the
phenomenn of water waves—troughs, crests, fi ing, breaking and spray-

ing. But since the qualities of nir and water are so different, the air
waves have dimensions over 2,500 times those of the corresponding water
waves.

Thus the great ocean waves of perhaps twenty-five feet in helght would
have atmospheri parts ding upward o dist of ten or
twelve miles above the earth’s surface. The passage of the huge air
waves would be felt by us, sinee they would eause a stirring up of the sir
nt the earth's surfa Lat similar to0 that produced by the p s
of water waves over ahoal places.

The unduolating movement of such air waves would acconnt in part for
the intermittent gusts of wind which we notice so frequently in storms.

The presence of these waves is also indi d the exi of cer-
tain kinds of Inrly f d eloud groups, in which each cloud marks

the crest of an nir wave,

“This met logleal ptian of the grent German sclentist opens up
to observers a very interesting field, and the mere statement of his theory
enhances the intarest with which we all gaze into this thin medium

wherein we live and move and have our being.—F, Waldo,

The general eanses which act on the t of the atmosph are
defined by Professor Cornu, in an address lately delivered before the Hrit-
ish Royal institute, as gyratory intluences, and, when onoce the movement
s sat goiog, it continues of itself and i | ses in In
the first pluce, Prof Cornu decl the of the ion of
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the earth is to be citiod, which always beings with it & small component of
rotation for a displicement of a gaseous mass in Intitnde or altitude,
and, in the second place, and s decisive & enuse, the solar heat, which
warms the nir near the surfuce, or the clouds. Thus related, and as the
ascending tendency of the heatod gas cannot be edqunl over the whole sur
fuce exposed to the risys of the sun—as much becanse of the nature of the
ground as because of its {nequalitiss—the equilibrium is upset in parts
and gaseovs columns nscend. When onee gyration s established, the
enuses producing it keep it up and sugment it,

CLAYTON COUNTY RAINFALL RECORDS —40 YEARS.

(From records kept by Won. Maturln L, Flaker and Prank Larraloe)
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