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between 4 ant1 5.20 p. m. of the Sth, during which considerable 
hail fell. At a point of five miles west of this place the hail- 
stones are reported to have been as large as hens' eggs, and 
caused much damage to corn and wheat. 

Clear Creek, Saunders county, Nebraska. -A severe hail 
storm O C C U I T C ~  five miles south of this place on the 13tl1, caus- 
ing much damage to the growing corn. 

Bismarck, Dakota.-Heavy hail fell at this station between 
6.38 and 5.40 p. in. of the 18th. At points north and east of 
here considerable damage was done to tho grain fields. 

Niagara, Dakota.-A severe hail storm occurred south of 
this place at about 4 a. m. of the 19th. The storm passed from 
the southern edge of Devil's lake northeastward betweeu this 
place and Larirnore. The mheat crop suffered serious injury 
on Forest river and in E l k  valley. 

Very large hail accompanied the storm of the night of' t he  
7-8th, in Iowa, whjch is described under the heading " local 
storms." 

Hail storms of less severity hare been reported from the 
various states as follows : 

Arizomz.-Fort Thomas, 9th j Fort Grant, 95th. 
Arkanuus.-Lead Hill, 1st. 
Colorado.-Fort Garland, 23d, 26th. 
Connecticut.-Southington, lst,  8th, 19th, 23d. 
Dakota.-Alexandria, 17th ; Deadwood, 14th ; Fort Hale, 

8th;  Fort Sissetori, 28th; Fort Totten, l ' i th,  18th. 
OeortJia,.-Atlanta, 13th. 
1ozua.-Guttenburg, 10th. 
Minnesota.-Moorhead, 27th. 
Nebraska.-Clear Creek, 8th; De Soto, 7th ; Utica, Sth, 

11th. 
New Hu~nps7iire.--Contocookville, 20th. , 

New Mexico. -Fort Union , 12 t h . 
Wew Yor7c.-Albany, 19th j Ardenia, 13th j 

Pennsylvaniu.-Wellsboro', 23d. 
Tennecr8ee.-Austin, 16th ; Milan, lst ,  15th 
Texas.-Fort Con6h0, 22d. 
Wisconsk.--Beloi t, 27th. 

New Pork City, 19th. 
Friendship, 18th ; 

1. 

SNOW. 
Fort Collins, Colorado.-Light snow fell a t  this place $luring 

the early morning of the 1st. 
Fort Sham, Montana.-Heavy rain fell during the afternoon 

of the 21st, changing to snow at 6.15 1). m., which continued 
for thirty-fire minutos. 

Snow fell on the summit of Pike's Peak, Colorado, on the 
2d, 3d, 4th, arid from the 9th to 12th. 

On the summit of Pike's Peak, Colorado, sleet was reported 
on the following dates: 1st to 5th, Sth, 9th, l l th ,  12th, lBth,  
25th, 27th, 28th. 
Tableof rainy and cloudy days,  relative humidilg, and dewpoint  f o r  Aug., 1888. 

SLEET. 

I 
Dietricts. I Riiiny dayn. Cloudy days. 1 nul. Iron~idity.':' 1 Dew-point. I 

Hew England ................... Froin 7 
Middle Atlnntic statw...... '' 5 
South Atlautic stnten ........ " 10 
Florida ~ ~ e n i n s u l n  ............ " Io 
FAst Gulf ......................... '' 8 
Wont G u l f  ....................... " 4 

0 "  

Ohio valley ..................... 
Tounesneo 

Upper 1nki.a ..................... 
Extreme nortiiwuat ........... 
Upper ?IIiaNissip~li valley ... 
Missouri valley ................. 
Northern s l o p ~  ................. 
Dliddle ~ IO~JU ..................... 
Bouthoru dope ................. 
Southern platean ............. 
h-orthern plateau .............. 
Nortli I'nc~flc ................_.. 
Mlddle Paclflc 
South Paclflc.. ................ 
Yt \!'ashirigton N. li ...... Bixtooa nono 92.0 41.6 

........................ ..................... Loner lake8 

Pike'. Peuk, Col' .......... Fiftoon One 73.5 30.3 
Salt Lnke City, Utah ........ Seven I Throe 35.4 45.6 

Bointlvo humidity corrected for altitude. 

COTTON REGION REPORTS. 
Temperature and rainfall observations in the cotton region 

were continued during August, 1883. The averages for the 
various districts are determined from observations made at  the 
gtations, a5 shown on chart vi., issued with the XEVIEW for 
April, 1882. For the purpose of comparison, thc averages for 
August, 1882, and those for August, 1883, with the departures, 
are given in the table below: 
Meteorological IZecord of the Col/o?i Uzslrzcfs for  the niotilhs of August. 1852 

and 1883. 

incliea. 
1)istricts. ' I 

I- 

New Orlvnne. .. 8.38 
Savnnnnli ....... 6.21 
Ciiarle~ton ...... 6.12 
Atiantn .......... 5.99 
Wilruin~ton ... b.24 

Gaiveaton ....... 5.42 
Vicksburg ...... 4.66 
n~ontgon~ery .. 4.01 
Auguntu ......... I 4.16 
Little Ilock .....; 3.44 

~ ~ C U l l J ~ l i H  ......... 4.30 

Jlotlile ............. 13.96 

2.70 - 5.68 
5.64 - 0.57 
5.66 - 0.46 

3.41 - 0.89 
0.93 - 4.49 
2.60 - 2.06 
3.16 - 0.85 

2.31 - 1.64 

5.03 - 0.96 
2.g6 - 3.28 

3.13 - 1.13 
3.41 - 0.03 

.- I Extremes 
! forAug., 

1883. DIenn of tho  
runxiinn. 

90.4 90.0 
85.7 ss.0 
67.8 88.7 
87.1 87.5 
91.7 96.3 
89.1 9 . 5  
88.6 92.2 

88.3 91.9 
90.2 93.7 

88.4. 90.4 

-- 

JIeiin of the  . I iuiuiuia. 
& 
c .s 
U 

I882 

-. 

1883 
- 
0 

70.4 
71.4 
68.5 
67.0 
67.5 
65.0 
73.1 

68.1 
65.6 
68.9 

2:; 

- 

0 - 1.6 + 0.4 - 0.4 
- 0.5 - 0.3 
- 1 . 2  

$2;: 
0.0 - 0.7 

-t 0.3 - 1.1 

- 

I ~tnt io i i s  reporting I MlioH, 
Iiirgont. Dintricts. 

I I 

From the above table it will be tleen that, as in 
month, the average rainfall of August, 1883, is 
August, 1882, tlie deficiencies being largest in the districts of 
New Orleans and Galveston, where they are 5.68 and 4.40, 
respectively. The means of the maxima temperatures for 
August, 1883, have been higher in all districts except for the 
district of Charleston, while the means of minima tempera- 
tures differ but little from those of August, 1882. 

WINDS. 
The most frequent directions of the wind daring the month 

of August, 1883, a t  the Signal Serrice stations are shown 011 
chart iii., by arrow8 flying with the mind. Over the greater 
part of the country they were variable; in Tennes~ee, the 
south Atlantic and .cast Gulf states, thoy were mostly from 
tho northea8t; in Texas :iud the Ohio valley, they were south- 
erly; on tho  north Pacific coast, they were northerly; and on 
the California coast, they were from the west and northwest. 

[In mile.s.1 
Iu the following table are given the stations reporting the 

largest and smallest total movements of the air in oca& of the 
various districts : 

TOTAL MOVEMENTS O F  THE AIR. 

9.452 
10,046 
11,301 
5,492 

6 710 

3,512 
7.597 
7 , 6 3  
6,696 
5 347 

6 , m  
5,583 
5 976 
4:138 
3,771 
2,2% 
99029 
3,924 

4,631 

4:sao 

&30 

. . L: below tlist ot 

New I ~ o n ~ l ~ ~ n  Conn ...... 
IqncIibury, +n ........... ..I 
Auguntn, On... ............ I 
Snnfurd ....................... I 
sow Orlc!nnn, Ln ......... 
Fort R n ~ l t l ~ ,  Ark ......... 
Clinttaiioogu ............... 
(:lerulanci, Ohio ............ 
nl l l l l t l l  ~1i1111 .............. 
~ u i n t  \'iiieut, ~ i u r i . , . .  
l ~ u l J u q n ~ ~ ,  la  ................ 
Onintin, Nub. ................ 
I)uidwooil, Dnk ............ 
Denvcr. Coi ................ 
Coli!iiiiin City, Tex ..... 
EI PIIHO, n x  ............... 
S~~oknllo YRIIR, Wanii... 
Oiylupln, \\'aatl .......... 
 RE^ muff ,  CHI .............. 

I l l d ~ ~ l l i i ~ J ~ ~ ~ M  ............... 

Yunia, Arimonn ............ 
On the summits of Moiiiit Washington, New Hampshire, and 

Pike's Peak, Colorado, the total movements of the air mere 
25,560, and 9,268, miles, respectively. \ 

HIGH WINDS. 
On the summit of Mount Washington, New Hampshire, 
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maximum velocities of fifty miles or more per hour occurred on 
the following dates : lst ,  2d, 3d, 4th, 5th, Gtli, 7th, Sth, 13th, 
14th, 20th. 21&, 22d, 23d, 24th, 2Gth, 27th. Tlie highest 1%- 
locities recorded were as follows: 72, iiw., 4th; 80, nw., 5th; 
94, nw., Gtli (maximum for month); 80, nw., 21st; 72, nm., 
22d; 7G nn-., 84th; 76, nw., 26th; 7G, uw., 27th. 

On the sunimit of Pike's Peak, Colorado, the highest velocity 
recorded \vas 48, w., 17th. 

Other stations reporting velocities of forty miles or more per 
hour, are as follows: Sandy Hook, New Jersey, 56, e. ,  2d; 
Fort Assinniboine, Montana, 68, sw., lGth, arid 43, w., 30th; 
Fort Bennett, Dakota, 5'1, nw., lGtli ; Block Island, lthode 
Island, 47, ne., 29th; Cape May, New Jersey, 47, nw., 2d; 
New Yorli City, 45, e., 2d; North Platte, Nebraska, 44, e. ,  
10th; Indianola, Texas, 43, ne., 17th; Barnegat City, New 
Jersey, 40, n., 3d ; Delaware Breakwater, Delaware, 40,-s., 2d; 
Fort Benton, Montana, 40, s., 26th. 

L O C U  YTORYS. 

Galveston, Texas.-A despatch from Midlothian, Ellis county 
on the 34, stated that a violent wind and rain storm occurred 
there on the evening of that date, during which a hotel and 
livery stablo were blown ~ O W I I ,  and the conteuts of a lumber 
yard were scattered great distances orer the prairie. The 
hotel was completely destroyed, aud seveoral persons were buried 
beneath the rains. 

Paris, Bourbou comity, Kentucky.-The heavy rain and 
wind storm of the 10th caused considerable clamage to the 
crops in this locality. 

W:dl Lake, S<w county, Iowa.-The storm on the night of 
the 744th was the severest that has  beon experienced in this 
county during the present year. The wind blem with great 
force, and was accompanied by a heavy fhll of rain a~id hail. 
Bridges mere mashed out in various parts ofthe county, and 
the creeks and strealns rose to iiilusual heights. Denlago to 
the extent of' thousands of dollars was done to the crops and 
other property in this county. A large quantity of window- 
glass was broken, and m a l l  animals and poultry mere killed, 
by the hail. In some localities the grain was so completely 
destroyed that no attempt will be made to harvest it. 

Des Moines, Iowa.-During the night of tho 7 4 t h  a hail 
storm of great severity passed through the valley of' the 
Nishnebotene river, along the Audubon branch of the Chicago, 
Rock Island tk Pacific railroad. All crops in tho path of the 
storm, which was about four miles wide, wore almost com- 
pletely destroyed. se\Teral houses were blown down, and a 
number of cars were lifted from the track. At Gray, Audu- 
bon county, i t  is reported that the hail covered the fence tops, 
and the trains were delayed until tho hail was cleared from 
the track. Twenty-one of a herd of cattle were killed near 
Gray, mhero hailstones mere found that measured thirteen 
inches in circumference. Seven miles north of Audubon, a 
dwelling was blown down, killing one of the inmates. Tho 
approach of the storm was preceded by a deafening roar. 

Mr. F. W. Bowen, a volunteer observer of the Signal Ser- 
Fice, a t  Humboldt, Iowa, reports .that a remarkablo hail storm 
occurred in Sac county, in that state, on the 8th. Tho hail- 
stones were unusually large, aiid covered tho ground to a great 
depth. Two days after the storm there remained, in places, 
large quantities of the unmelted hailstones. 

Chattanooga, Tennessee.-On the afternoon of the 16th a 
destructive local storm passed over this city. There were two 
distinct tornado formations-one coming from the northwest, 
and the other from the northeast, uniting over the East 
Tonnesfice railroad depot, and afterwards coutinued its cowse 
for a distance of about one-half mile. The full force of the 
storm was of about four minutes' duration, from 6.18 to 6.22 p. 
m. Before uniting, the length of the tracks was about one and 
one-half miles, and its average width was two hundred yards. 
€fail Sell during the storm, some of the hailstones measuring 
three-fourths of an in011 in diameter. The damage to property 
Wag comprtrativelg small, and is estimated at 83,000. 

Galveston, Texas.-A clespntch, dated August 18th, from 
Waco, McLerinan county, states that on the :if'ternoon of the 
16th a tornado struck the village of Oglesby, destroying the 
fitation house and a store, aiid sciittering their couteiits oTer the 
prairie. 

Duluth, Minnesota.-The high northwesterly winds of the 
19th and 20th caused considerable damage at  Agate Bay. 
Several sniall boats wore drivel1 ashore, and a SCOW laden with 
lumber was completely wrecked, aiid the lumber lost. 

Toronto, Ontario.-A sovere storm visited nortliwesterii Ou- 
tario on the 19th. At  Listowoll the streets were covered with 
mater to a depth of two feet. Several buildings and bridges 
were mmhecl anlay and othor property destroyed. At Wing- 
ham tho river ros0 twelve feet, and a bridge and tlie railroad 
track at  that place were washed away. Large quantities of 
standing grairi wore destroyed. 

Wiuiiipeg, Manitoba.-A severe storm risited this region on 
the 20th. A number of buildings in the snburbs were blown 
down, and sereral in tlie city were diimaged. 

At about G 1). m., of the 21st, the town of Rochester, Minne- 
soh,  was visited by a most violent and destructive tornado, 
which destroyed a large part of the town. Throughout the 
day the weather had been unsottled, but it was not unusunlly 
threatening;. At 3 13. m. a dark cloud arose in the west, which 
passed over, accompanied by high wind and a slight fall of rain. 
At 5 p. m. R low b:Lnli of cloud was obsei-ved in the southwest, 
wliicli rose rapidly, but it presented ouly tlie appearance of' an 
ordiuary thunder-cloud. As it neared the city i t  nssuined a 
tlirentening appearance, the aliole sky becoming tinged with 
green. I n  the upper part ofthe city tho darkness was not great, 
but in tlie lower part it became RS dark as night. The approach 
of the tornado cloud was preceded by tlie usual roaring sound, 
which served as :I warning to many persons, who sought protec- 
tion in the cellars of the homos and escaped without injury. Iu 
Rochester OLIO hundred and thirty-five dwellings were corn- 
pletoly destroyed, together with thcir contents, and n large 
number of others were unroofed or otherwise damaged. Thirty- 
one persons were killed and about one hnndred were wore or less 
s.eriously injured. A train on the Rochester and Northern di\-is- 
ion of the Chicago & Northwestern railroad, while running at  a 
high rate of tq)eed, was blown from the track and wrecked be- 
tween Rochester and Zumbrota, Minnesota. A number of the 
passengers were killed, and .nearly every one on tlie train sus- 
tained bodily injury. The path of the tornado was from west 
to east, and its length was about eighteen miles. A relief 
committee was organized, and issued circulars appealing for 
contributions for the aid of tho suft'erers. The committee, 
after having examined the condition of fifty f a r m  io the truck 
of the storm, reported that every house and barn on then1 was 
demolished, and that much valuable stock was killed, farming 
implements wrecked, and thousands of bushels of grain ~v0re 
destroyed. The loss to the farmers in Olrnstead county i s  
estininted to be not less than $200,000. 

Swanwick, Perry county, Illinois.-A violent thunder-storm, 
coming Srom a northwesterly direction, occurred hero on the 
23d, during which tlie lightning struck numerous objech and 
caused considerable damage. 

Iitrquette, Michigan.-Several roofs, chimneys, signs, and 
fences in this city were blown down during the storm of the 
22d. Vessels report the storm to have been very severe on 
Lake Huron on th&t date. 

Ottawa, Ontario.-A storm swept over this vicinity during 
the night of tho 22-23d, which caused serious damage to 
buildings and crops. 

NAVIQATION. 
STAGE OF WATER IN RT-. 

No high stages of water occurrod in any of the rivers during 
the month. 

A t  the most northerly stations on tho Mississippi river the 
highest mater \vag observed on the lst, cbnd also at Vicksburg, 
Miasissippi, and New Orleans, Louisiana, on that date. The 


