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8LEET. 

Sleet fell in the various states mid territories during the 
ontli, as follows: 
Alabama.-5th. 
Arizona.-22ct. 
Connecticut.--Sth, 14th, 17th. 
Florida.-6th . 
Beorg'gia.-6 t h , 7 t h, 17 t h . 
Illinois.-l2th, 13th, 23d, 26th) 26th) 31st. 
Indiana.-2Hth. 
Indian Territo y.-7th. 

Kansae.-7th. 
.Kentucky.-l3th. 
Louisiana.-9 th. 
Maine.-lst, 2d, 7th, 14th, 17th) lath,  26th. 
Matyl.and.-9th. 
Mm8achwetle.-lOt h. 
Michigan.-l3th, lSth, 16th, 21th 
New J e r e y . b t h ,  24th, 26th. 
New York.-lRt, 14th, l7th, 22d. . 
North Carolina.4th. 23d. 

Pen?taybania.-lst, 14th. 
.South Uarolina.bth, 7th. 
Tenneesee.-%h, 17th, 26th. 

Iow~.--aist, 22d123a. 

Ohi0.-13th, 14th1 28th. 

Uhh.-29th. 
Amoun - 
............. 

18.: ........ 
IS.. ............ ............ 
11. 
11. ............ 
it:' ............ 

Vermont.-let. 
W~sconainn.-13th, 14th, 2lSt, 23d. 

DROUGHT. 
During the p w t  summer, when other parts of' Texas were 

wffering from drought, copious rainfalls'occurred at San An- 
tonio aud over the Surrounding country, but siuce the first of 
October, 1886, very little rain fell at that. statiou, the tota.1 
precipitation of the four months from October 1,1886, to Janu- 
ary 31, 1887, being only 1.36 inches. Water pools have dried 
and ranch me11 are forced to drive their stock five to ten miles 
for water. Grass i a  Borne sections haa beconie parched and 
iunutritious. Cattle men  RH^ that  but for the abundant growth 
of cactus largo uumbers of cattle would have starved. A t  Fort 
Elliott, in the 6' Panhaudle" district, one of the peat cotton 
aud cirttle-raisiug sections of the &ate, during the months of 
November, December, and January only 0.28 inch of rain fell. 
Reports from Deltas, Fort  Worth, Sherman, and Wnco, eitn- 
Bted in the midst of the grain-growing districts of the state, 
say that  the wheat Belds are dry land dusty. The observer at 
Rio Graude Oity state8 that a severe drought prevailediu that 
district during the month; in some plaoes t h e  ground mns en- 
tirely bare and w r y  dusty, and during high winds which 00-, 
curred there on the 17th,  l9th, 20th, 21st, 23d, and 27th, very 
l i e ~ v y  clouds of dust and sand fllled the atmosphere. 

T l i u  rainfall of the winter thus far has been small in I l l i no i~ ;  
the observer a t  Windsor, Shelby county, states that this county 
htw been rnuch in rieedof rain siuco the drought begau in July, 
and that numerous wells hare become dry. The observer at 
Pekin, Tazewell county, says that  many wells are dry end 
farmem are obliged to dri\w their cattle long distances for 
water. 

WINDS. 
The most frequent directions of the wind during January, 

1887, are shown on chart ii by the arrows flying with the wind; 
they are also given in the table of miscellaneous Qeteorologi- 
cal data. In  New Englaud, the middle Atlantic states, the 
Lake region, and upper Mississippi valley, the wind blew gen-. 
erally from the west or northwest; in the west Gulf states the 
prevailing winds were from the soutth ; in the Ohio Valley south- 
west; along the eastern slope o f t h e  Rocky Mountains the 
wind blew mostly from the west; in Oalifornia northwesterly 
winds prevailed. I n  other parte of the wuntry they were-varl- 
able. 
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HIGH WRYDS. 
[In milcs per hour. J 

Wind-Velocities of fifty or more miles peqhour were recorded 
during the month, a8 follow8 : 
M unt Washington, New Hampshire, 62, sw., 1st; 90, nw.: 

9th; 97, nw., 10th; 100, nw.,.llth; 82, w., 12th j 92,nw., 13th; 
78, m., 14th; 66, nw., 16th; 70,.sw., 17th; 90, nw., 18th; 87, 
nw,, 19th; 81, s.,20th; 132, w.,21st; 100, w. 22d; 97,w., 23d; 
94, nw., 24th; 94, nw., 26th; 80, nw., 26tk; 80, nw., 27th; 
94, nw., 28th; 66, nw., 29th-; 80, w., 30th; 71, nw., 31st. 

Pike's Peak, Colorado, 70, nw., 1st; 62, n., 2d ; 64 nw., 4th ; 
52, nw., 6th;  64, nw'., 6th; 66, nw., 8th; 68, n., 9th; 64, w., 
10th; 80, nw., 11th; 80, nw., 12th; 98, nw.,13th; 60, nw., 
14th; 70, nw., 16th; 60, n.,16th; 62, nw., 17th; 72,nw., 18th; 
78, w., 19th; 74, nw., 23d; 96, w. and nw.,24th; 64, ~ ~ ~ 2 6 t h ;  

Fort Maginnis, 'Montana, 60, nw., 3d; 64, nw., 10th; 64, 

Fort Bridger, Wyoming, 66, sw., 13th. 
Ea tpor t ,  Maine, 66, ne., 14th. 

- . 
M ;  8 7 , nw., 3d ; M),8w., 4th; 60, sw., 6th ; 78, nw., 7th ; 60, sw., 

-68, w.j 26th; 76, w., 27th; 94, DW., 28th; 80, w., 29th; 76, w.j 
, 30th. 

nw., 11th; 61, nw., 12th; 60, w., 29th. 

Fort Aminshine,  Montana, 66, w., 14th; 62, sw., 26th. 
Fort Totten, Dakota, 63, nw., 16th; 60, nw., 29th. 
Buffalo, New Pork, 68, sw., 17th and 20th. 
Rochester, New Pork, 62, w., 17th; 60, w., 20th. 
Chincoteague, Virginia, 66, nw., 17th; 62, nw., 24th. 
Port Oauby, Washington Territory, 66, w., 20th. 
Tafoosh Island, Washington Territory, 62, w., 27th. 
Denver, Colorado, 66, nw., 28th; 56, w., 29th. 
Fort Stanton, New Mexico, 61, nw., 29th. 

During the month of January, 1887, there were furnished to 
the Chief Signal Offlcer, by tornado reporters for the Signal $er- 
vim, recorda of the occurrence of twelve tornadoes. 

These storms were distributed a8 follows: Alabama, one; 
Tennessee, two; Texas, two; South Carolina, three; North 
Carolina, two; and New York two. - The tracks of the tornadoes hero mentioned are graphically 
shown on chart number i (tracks of low pressure areaa) of this 
REVIEW. 

Further consideration of these storms will appear in the fol- 
lowing tables, which are Relf-explanatory : 

TORNADO STUDIICS FOR JANUARY 1887. 
[Prepared by Lient. JOHN P. FINLEY, Signal Corps, U. 5. Army, Amietant.1 

Relation of tornado regions to area of bur haromcter, Janui 1, 1887. - . - . . -. . 
Temperature gradlenb per geographl- 
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sProzcn from 1st toa4th. 
f Yroren from 1st to wd, nnd 31mt. 
i.EVozen 4th, 5th. 

...... ........................................ 
a Fro?& throughout the month. 

Bromn 4th, gth, loth, 19t11, 20th. 
c  prom^ from 1st to a6t11,30tt1, grot. 
" J ' h x o n  3d, 4tb, 5th. Irroien from the u t  to a3d. . 

INLAND NAVIGATION. 
STATE OF WATER IN RIVERS AND HARBORS. 

1'1Je Mhiasippi Eirer  st Cairo, Illinois, wax frozen over from 
the 1st to the 19th, the ice ,being of suficieut firmness as to 
allow heavy wagons to croas; 011 the 3tl a channel was cut 
through the ice from Bird's Point, Missouri, to Oairo, to be 
used by tlie railroad transfer Ponts. An ice gorge forued at  
Bird's Point, Missouri, on the 7th aiid broke ou the 20th, tlie 

3 

heavy ice paseing out rapidly but doing no damnge, aa upon 
the Arst indicntious of the movement all river craft tnored into 
safe quarters a t  the mouth of the Ohio River. On t h e  21st 
river men reported the Mississippi River clear OS ice from Cairo, 
to Grand Tower, Illinois. On the 32d an ice gorge which had 
formed at Fountain BluB, Illinois, five miles nbovc Grand Tower, 
broke, but did no damage to the numerous boiite and barges in 
wiutcr quarters i\t, the latt7er place. The ricer rose eteadily on 
tlie 24th, %th, H I I ~  26th, and was filled with llenvy floatiug ice, 
but on the 27th it W ~ R  sufflcieutly clear to allow navigation 
betweeti CnI'ro, IIIinois, ;uid Saiut Louis, Missouri, to be 1%- 
sumod. At La Orosse, Wisconsitl, Dubuque, Davenport, and 
Keokpk, Ioivit, and interrening pOiUtR, the river was frozen 
solid throughout tho month. At Saint Louis, Missouri, on t h e  
lst, tiotivy floating ice gorged south of the bridge which crosses 
the river at this city, arid remnined so uutil t he  24th, wlien it 
broke, and the ice began moviug down. On the 2Gth the river 
w t t ~  free of ice tit this place. On the 27th tt hertvy gorge that 
had formed above the bridge broke, being forced down by ice 
from above. On the %th, S W ,  30th, and %at lieary ice pnssed 
down, filling tlie river from bnuk to bitilk, but s tombbat  nnvb 
gntion was generally being rcsumecl. 

On the ad heavy floating ice iu the Ohio Rirer renclerered 
navigation between Cairo aud northern poiuts impossible ; the 
river continued in the same stflte until the lPth, when the ice 
became 80 soft 88 to offer but little impediment to navigation. 
On the 15th the river betwucn Oairo and Puducah, Kentuoky, 
was compmative1,v free of ice, but abore that point heavy ice 
i v a  reported as tilling the river from bauk to bank. On the 
21st tlie Steamer "Quiding Star arrived at Cairo from Cin- 
eiunltti. The captain reported the ice a~ very heavy north of 
lh-ansville, Indiana. and that he experienced great difeculty 
i n  getting througll. The voluntary obseryer a t  Portsmonth, 
Ohio, reports heavy flowing ice in blie Ohio River from tlie 2d 
to 13tl1, aud from the 18th to 24tl1, during which time nmiga- 
tion WRB prticticdly closed at that point. At  Louisville, Ken- 
tucky, the river WHY Alled with flontiug ice on the 2d tmd 3d, 
renderiug navigution difflcult; from the 4th. to 9th it w m  en- 
tirely suspended owing to the herivp drift ioe. From the 10th 
to 19th uarigatioa WHN partiul\y suspended; from tbe N t h  to 
the eud of the inontlr tho river was tolerably clear of ice. 

Tbe Alleghsny aiid Mouoiigalieln rivers a t  Pi ttubnrg, Penn- 
sjlwinit+ were filled with flotitiiig ice from the 1st to 16t11, and 
lrom the 17th to 29th. On the 19th and 20th two heavy ioe 
gorges, each nearly two miles long, formed in the Mouongahela 


