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INTRODUCTION. 
‘Phis B E ~ E W  contains a general summary Of the ~ ~ t e o r o -  

logical corlditions which prevailed over the United States and 
Canada during February, 1887, based upon the reports of 
the regular and voluntary observers of the Signal Service, and 
m-operating state weather services. 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during t h e  month are also given, and their 
approximate paths shown on chart i. In tracing the centres 
Of’the paths of these storms, data from the reports of one 
hundred and eighty-three vessels hare been used. The‘weather 
Over the north Atlantic during the month was very unsettled, 
and barometric pressure ranging below 29.00 (736.6) WM re- 
Ported on six d a p .  

Icebergs and field ice were encountered in large quantities 
over the Banks of Newfoundland, and isolated bergs Wore 
Passed southward to the fortieth parallel, bnd westward to 
Sable Island. 

On chart i for this month are traced over the United States 
and Canada the paths of eleven areas of low pressure; the 
average number for February during the past thirteen years is 
11.6. The most severe storms of the month occurred on 
the l l th ,  17-l8th, and 26-28th; t h e  effecte of the latter 
depression were felt in the vicinity of the Lakes and New E n g  
land for over three successive d a p ;  it was accompanied by 
high winds with rain and snow. The storm of the 18th was 
Peculiar, in being attended by very severe thunder-storms, for 
the season, in parts of New England, the middle Atlantic and 
West Gulf states, and the upper Mississippi vdlej .  

Light frosts occurred in Florida and the Gulf States on the 
28tb. 

A noteworthy feature in connection with the meteorology of 
the month is the unusually low temperature that prevailed in 
Montana and Dakota, the mean for the month in thf36e terri- 
tories being from 100 to 20° below the normal. 

An excess over the average precipitation for February oc- 
curred in t h e  greater part of the country. 

In the preparation of this REVIEW the .following data, 
received up to  March 20, 1887, have been used, viz., the 
regUlar tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 
nal Service sf&ions and twenty-one Canadian stations, as tele- 
graphed to this office; one hundred and fifty-nine monthly 
.bUrnals; one hundred and sixty monthly means from Signal 
Service StationR; twenty-one monthly means from Candisn sta- 
tions ; two hundred and eighty-seven monthly registers from 
voluntary observers; fifty-four monthly registers from United 
states Army post surgeons ; marine records; intornational si- 
multaneous observations ; marine reports through the co-opera- 
tion of the &‘New York Herald Weather Service;’’ abstracts of 

logs furnished by the publishers of “The New York 

Maritime Register;” monthly weather reports from the locrrl 
weather servicas of Alabama, Arkansas, Illinois, Indiana, 
Kansas, Michigan, Minnesota, Mississippi, Missouri, Nebraska, 
New England, New Jersey, North Carolina, South Carolina, 
and Tennessee ; and of the Central Pacific Railway Company j 
trustworthy newspaper extracts, and special reports. 

ATMOSPHERIC PRESSURE. 
[Ezpiessed in inches and hccirdredlhs.1 

The distribution of mean pressure for Pebruary, 1887, deter- 
miqed from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chmt ii. 

Two areas of high pressure appear on chart i i ;  the first cov- 
ers the greater part of Minnesota, Dakota, aud Montana, within 
this area the mean pressure of t h e  month is 30.20 or more; in 
the extreme northern part of Montana and Dakota it is 30.26. 
The second area of high pressure extends over the middle and 
south Atlanticstntes, where the mean of the month is also 30.20 
or more; in the eastern part of North Carolina the high mean 
of 30.26 is attained. Two are= of comparatively low pressure 
appear on the chart; the 5rst extends along the cord of Waah- 
ington Territory, and is shown by the isobar of 29.90; the 
lowest mean pressure of the month occurs within this area, one 
station, Tatoosli Island, Washington Territory, giving a mean 
of 29.89. From this area southeastward the pressure incremes 
rapidly until the isobar of 30.00 is reached at Portland, Oregon. 
The second low area covers the greater part of the middle 8 

plateau, and shows a mean of 29.96 or less. 
The departures from the normal pressure me given in the 

table of miscellaneous meteorologioal data, and me also shown 
on chart iv br lines connecting stations of equal departure. 
The pressure of the month is above the normal over the valley8 
of the Mississippi and Missouri rivers, and from thence east- 
ward to the Atlantic. In  the plateau region of the Rocky 
Mountains, and along the Paciflc coast, it is considerably below 
the normal. The larger departures in excess of the normal occur 
in Maine and the Canadian Maritime Provinces, where they 
range from .11 at Portland, Maine, to .16 at  Halifax, Nova 
Scotia. The pressure is a180 largely in excess of the normal 
in the northern part of Minnesota, Dakota, and Montam. The 
greatest departures M o w  the normal occur in the middle 
plateau region, the pressure of t h e  month at two &ations 
within this area, Salt Lake City, Utah, and Wianemucca, 
Nevada, being .18 and .17, respectively, below the normal. 

The mean pressure of February, 1887, exceeds that of Janu- 
ary, 1887, in all qistricts of the United States, except in the 
middle and southern plateau regions of the Rocky Mounteins 
and aloug the Piicific coast. The increme in the northern dis- 
tricts, especially in Montana, is large; at one station, Fort 
AsRinaboine, Montana, the pressuro of February is .28 above 
that of January. I n  the  upper Mississippi valley, the Lake 
region, and New England, the iucrewe averages about .18. 
In Utah, Nevada, IOregon, aud northern and central Califoruia, 
the pressure of February is about .15 below that of Jan,uary. 

BAROMETRIC XANQES. 
The monthly barometrio ranges at the various Signal Service 

stations are given in the table of miscellaneous d a h .  An 
examination of‘ the table will Rhow that they are unusaallyl 
large in all parts of the country,.and especially in New Eng- 
land and the middle .Atlantic states; this is due to the  very 
high pressure that prevailed on the 3d, Pth, and 6th, and the 
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Inch. 
Youut Washington, Now Hampehlre .... 2.24 
Omaha Nebraska ................................. 1.92 
Alban;, Now York .............................. 1.87 
Yaokton. Dakota ................................. 1 .a 
Alpena Mlcliigan ................................ 1.84 
Portladd Maim ................................... 1.83 

low pressure of the 11th and 18th. The following are some of 
the extreme monthly ranges : 

IncL. 
Key West Florida ......................... ; .... 0.39 
$an Dlegd Cnlifornia .......................... 0.52 
Sanford, &"iorida ................................. 0.58 

Loa A n g o d  Callfornla ...................... 0.68 
Cedar Keys Florida ............................ 0.59 

Yuma, Arizbun .................................... 0.68 

Oreatoat. Leaet. 

The temperature changes attending this high area were not as 
marked as those observed during the transit of number i in the 
interior, but the weather was cooler in the Maritime Province8 
on the morning of the 8tl1, when the centre of greatest pressure 
WIIS near to, and east of, the coast line. 

III,-This area was first observed in tho region north of 
Montaiia. The morning report of the 9th indicated the ap- 
proach of it cold wave from Manitoba, where tho temperature 
had fallen to -30°, while a t  the centre of the greatest pressure, 
the Saskatchewau Vallex, it waa ranging from -7O to -22O. 
In th i s  case the lowest temperature being to the east of the 
centre of greatest pressure, was apparently an indication that 
the high area extended far to the northward, and that i t  would 
increase iu energy and intensity. The trough of low pressure 
bounded the southern quadrants of this high area 011 the loth, 
and extended from the upper Saint Lawrence valley to uorth- 
ern Texas, and thence northwestward to Oregon. l'he cold air 
from the region of' highest presaure flowed rapidly southward. 
over the eastern Rocky Mountain slope aud the central valleys, 
apparently forciug tho area of low pressure in the mountain 
regions to the south aud west, and 0nally causing i t  to disap- 
pear by gradual increase of pressure. The barometric trough 
to the east contracted and developed great cyclonic energy 
tho winds being strongest from the west, owing to the rapid 
advance of this high pressure, attended by a cold wave which 
extended ovor regions eastward of the Mississippi during the 
11th and 12th. After reaching the lower Missouri valley the 
direction of movemeu t was to the east, the pressure increasing 
aa the centre approached the Atlantic ma&. When first ob- 
served this area was enclosed by the isobar for 30.60, aud when 
last observed, passiug off the New Euglaud coast, it w~ 
bounded by the isobar for 30.90. The entire Atlantic coast 
from Sydney to Florida was within its limits. 

1V.-This area also first appeared in the region north of 
Montana, the a. m. report of the 14th iudicating its movement 
to the southward. The centre was  located in the region of the 
high mountaiii stations, and although the maximum pressure 
observed was only 30.34, the area was well defined and ap- 
parently possessed considerable energy, but after moving south- 
eastward, without producing marked changes in temperature, 
it disappeared by gradual decline of pressure while paaaing 
over tho central valleys and before reaching the coast. 

V.-This area of high pressure approachod from the Pacific, 
apEarently moving northeast during the 16th and l7th, and i t  
w;t8 probably central on the north Pacific coast on the morning 
of the 18th. A secondary area of high pressure developed east 
of the Rocky Mountains during the 18th, and moved east- 
ward, iiorth of the Luke region, during the 19th, !2Oth, Blst, and 
22d, when it extended over the Maritime Proviuces as a well- 
defined contracted area of high pressure, the barometer having 
risen a t  the centre over .20 in its passage over the centre of 
the continent to the coaat liue. 

VI.-This area was observed north of Dakota on the after- 
noon of the Blst, and passed rapidly eastward, reaching the 
Now England coast on the afternooii of the 23d, after which 
i t  disappeared rapidly, owing to the advance of the severe 
storm over the Lake region and the Saint Lawrence Vdley. 
The temperature changes attending this  and the preceding area 
were slight, and in each case light snows, followed by fair 
weather, were observed in the Northern States. 

VIL-When this area appeared in the Northwest on the 
morning of the 23d, a low area was central in northern Texas 
and a second depression wits appro'whing Washington Terri- 
tory from the Pacific, The storm in the Southwest moved 
rapidly toward the Lake region, and was followed during the 
24th by the advance of this high area over the central valleys, 
attended by clear and cold weather. The first movement waa 
to the soutliwnrd, the centre of greatest pressure reaching the 
forby-second ppallel in the upper Mississippi valley, after 
which the rnovemant was easterly over the Lakes during the 
25th and 26th, when i t  digappeared to the east of Nova Scotia. 

VII1.-This area appeared on the central Pacific coast on 
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the 26th, and, extending over the plateau rogion, waa a well- 
defined area, remaining over the  central Rocky Mountain re- 
@On until the 27th. I t  then apparently caused the formation of 
asecondary high area to the southeastward over the Rio Grande 
valley aud the west Gulf duriug the 2Pth, after which the 
Wind shifted to southerly in the Rocky Mountain regions, 
Where the temperature rose and the barometer fell slowly until 
the end of the month. 

AREAS OF LOW PRESSURE. 
Eleven areas of low pressuro were traced on the tri-daily 

Weather charts during the month of February. I n  the region of 
fWatest barometrio disturbance, exteridiug from the Saint Law- 
rence to the lipper Mississippi valley, four well-deflned depres- 
elons were traced from the Pacific coast over the Rocky Monn- 
Cain region, and thence eastward to the north Atlantic coast. 
Three barometric disturbances pwsed eartward over the Rockg 
Mountains to the eastern dope, and were followed by second- 
ary depressions which develope& 1 n the Mississippi Valley. 
These secondary areas moved oaatward and developed greater 
energy as they appronched the coast. The direction of move- 
ment of all areas in the Rocky Mountain regions was slightly 
to the southeast, and the direction of movement to the east of 
the one hundredth meridian was, in all cases, to the north Of 
emt. The only depression traced over the Southern States 
during the month wm a secondary formation, with but slight 

The followiug tnble  show^ the latitude and longitude in which 
each -- area. of low pressure was flrst and last observed, and the 

energy. 

average hourly velocity of each : 

First observed. Laat observed. 

h t .  N. Long. \V. Lat. N. Long. W 
__-.- Are- of low yresaure. - -_-____--- -- - ~- 

0 1  

................................... ....... ............................................ 
ly ............................................ v.. .............................................. 

IX ............................................. 
. .............................................. .......................................... .......................................... 

............................................... 
XI, ...................................... : ...... - 

Averago rato of movoment, 34.4 mlloa por hour. 

Avorage 
veloclty of 
tronalation 

In milea 
per hour. 

15.c 
I4 .c 

37.c 

15.c 
55.c 

38.a 

2:: 
:i:: 
40.C 

The following is a brief description of' the more important 

.I.-The telegraphic reports received at  7 a. m. on the 1st in- 
dlcated the presence of an extended area of low pressure cen- 
tral over the central plateau regions and reaching eastward to 
Oolorado. These mnditious continued until the morning of 

2d, when the low area had moved to the eastward from 
western Colorad0,'and the pressure had increased rapidly at  
the northern Rocky Mountain stations, there being a marked 

gradient between southern Montana and northern 
Utah. 111 western Colorado the  wind continued from thesouth- 

during the 1st,and 2d, with high velocities, and, during 
thlS coutinued southwest wind, the pressure was increasing 
raPIdly to the northeast, aud tile high area was moving south- 
ward Over the Rocky ,Mountains, apparently crowdlng the low 
area to the westward; the direction of the wind a t  Montrose, 
Oolorado, was perpendicular to the isobars during the 2d, and 

the region of greatest pressure. This conditiou wm 
a!sO observed a t  Olleyenue, Wyoming, during the 2d, and con- 
hnued until the 3d, when a cold wave extended southward a8 
far Texas, over tile eastern Rocky Mountain slope. Tho low 
area over the pltttean regions gradually filled UI>, but the at- 
tending Noutherly winds in the eastern qu' ,I d rants caused con- 
?nued high temperatures over western Colorado, tho boundary 

of the cold wave apparently extending over cen.hra1 0010- 
rado southward to the soutlleast portion of New Mexico. The 
te?perature was unusually low in Wyoming ns far west as Fort 
Brldger, while at Salt Lake City, Utah, :bud neighboring eta- 

of low pressure traced during the month : 

tions generally, it did not fall below 20° at  the regiilar tri- 
daily report during t h e  continuance of the sovere cold to the 
ea& and north of Salt Lake City. 

I1 and 111.-Number ii was observed on t h e  northern Califor- 
nia comt at  midnight of the 3d, and i t  passed slowly eastward 
over the central plateau region, becoming well detined duricg 
the 4th aud 6th, and remainiug almost stationary over Nevada 
until the afternoon of the 6th. The storm-track on chart i is 
approximately given, showing t h e  position of t h e  centre ofthis 
disturbance, and indicating nn apparent westerly movement 
during the 6th, when nn area of unusually high pressure ex- 
tended over tho uortlieru Rocky Mountain stations. The east- 
erly movement of this area was resumed, and corresponded to 
the easterly movement of the high area sboro referred to, dur- 
i n g  the 6th and 7th, the former passing over the Rocky Moun- 
tains and the eastern slope along the fortieth parallel, and 
finally disappertring after the 10 p. m. report of the 7th; while 
central over Kansas. It; filled tip and a secondary men de- 
veloped, which has been trnced a's number iii, and which was 
central in ceutral Wisconsiu at the report above referred to. 
This secondary area developed grent energy tis it pnssed over 
the Lake region, attended by general rains in the Routh and ~ 

eiist qu;idrants ; the rain-area extending southward to the Gulf 
States. The pressure decreased rapidly at  the centre as this  
disturbance passed down t h e  Saint Lawrence Valley, and 
reached the minimum on the nioruing of the 9th, when the 
barometer a t  Anticosti, Gulf of Saint Lawrence, was reported 
as 29.18. Strong westerly gales prevailed after this disturbance 
moved over the north Atlantic, and the precipitation waa heavy 
in the Maritime Provinces. , 

IV aud V.-On the 9th a low area formed over the central 
plateau region and was apparently forced slowly to the south- 
eastward by the advance of' a cold wave over the northern ' 
Rocky Mountain regions, attended by 8n unusually high ba- 
rometer. As t h i s  low area moved southeastward it became 
compressed, and, in the form of a barometric trough, extended 
from southeastern Colorado to Oregon. It was forced south- 
ward over Colorado and New Mexico during the loth, and by 
midnight of that day i t  had been replaced by the rapid flow of 
the cold air from the north, along the eastern slope. This 
movement from the north was accelerated by the formation of 
a secoudary depression in the central Mississippi valley, which 
has been traced as low &rea number v. In advance of this low 
area, a t  stations east of the lower Missiseippi valley, the tem- 
perature was  unusually high; at midnight of the 10th there 
was a difference of 60° between the temperatures observed in \ 

southeastern and northern Kunsas. Are& number v moved 
northeasterly over the lower lake region nnd thence to the New 
England coast, the prefisure decreasing rapidly at  the contre. 
A cold wave followed quickly to the westward, attended by 
strong westerly winds and violent storms on thecoast north of 
Hatterns. The barometer reaohed its minimum, 29.01, at Yar- 
mouth, Nova Scotia, a t  midnight of the 11th. The strongat 
gales on the New England coast occurred on the 12th, when t h e  
centre of lowest pressure was northeast of Sydney, Nova Sco- 
tia. Tho prccipitatiou was hewg in thelower lake region and 
thg Ohio and lower Missouri valleys as the centre of the dis- 
turbance passed over these sections, while light shower8 oc- 
curred in the northern portions .of the Gulf States and light 
snows in the Northwest. 

The followiirg notes from Signal Service observers are of 
interest : 

Springfield, Illiuois: heavy rain fell durin the early morning of the 11th; at 
9.40 a. m. snow began fallin and continuef until 8.40 p. m. High northerly 
and westerly winds prevailef all day, attaining at 0.80 and 7.80 a. m. a velocity 
of thirty-two miles per hour from the west. 

Colurubue, Ohio: the morning of the 11th opened with heavy clouds and 
occasionally li ht rain, with barometric pressure 29.32 at 'I a. m. Short1 after 
this hour a hi$ wind set in from the southwest. it then veered to norttwest, 
and moved with the velocity of a gale. The winA continued to increase in force 
until it reached ite maximum velocity, fift sfour miles per hour, at about 1 p. m. 
The high velocity of from thirty-five to d r t  -five miles per hour waa retained 
onti16 p. m., when the eale began to subsidle. Light and heavy rain fell dur- 
ing the prevalence of this gale, and light mow from 7.80 to 9.16 p. m. No 

- 
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serious loss resulted from the storm, but telegraph and telephone companies 
experienced considerable delay in work. During the afternoon a tornado oc- 
curred at Cnrrollton, twenty-five miles southeast of Columbus, destroying con- 
siderable property. 

Saint Louis, Misoiiri: from 6 a. m. until 9.20 . m. of the 11th a north- 
westerly ale prevailed, the velocity of the winzbeing over forty miles per 
hour. Ifumerous si ns trees, fences, and roofs in different pa& of the city 
were blown down. f igh t  rain fell from 1.46 until 3.30 a. m.. and liaht snow 
from 10.10 until 11.66 a. m. 

Pittsburg Pennsylvania: during the 11th the barometer fell rapidly until 
10 a. m., when it stood at 29.32, after which it rose slowly. Brisk south and 
southwest winds prevailed in the morning; during the afternoon the wind 
shifted to northwest and blew hard. 

Philadelphia, Pennsylvania: durinf the 1 l t h  the barometer fell rapidly until 
2.40 p. m., when it stood at 29.26. n the afternoon the wind blew a gale of 
thirty to thirty-eight miles per hour from the southwest; at 2.40 p. m. it diifted 
to the northwest and diminlshed in force. ARer sundown the wind again in- 
creased in force, and from 7.30 until after 10 p. m. blew at the rate of from 
thirty-two to forty-four miles per hour from the northwest. 

Baltimore, Naryland: on the 11th a heavy wind storm began a t  8 a. m. and 
continued throughout the day, attaining at 8.16 m. a maximum velocity of 
thirty-four miles per hour from the northwest. everal houses were unroofed 
or otherwise damaged, and trees, awnin and wires blown down. Vessels 
arriving on the 12th report the storm o f t , ;  preceding day as having been very 
severe on the Chesapeake Bay. A tow of twelve canal boata loaded with coal 
encountered the atorm when near I‘ooles Island; four of the boats were sunk 
and the rest beached. 

VI.-This area of low pressure dereloped in the Pacific and 
was flrst observed west of northern California on the morning 
of the 12th. It apparently moved rapidlyriorthward and wm 
central north of Washington Territory by midnight of the 
12th; after this date its movement was easterly, first to the 
southeast during the 13th, the centre reaching the Mimouri 
Valley near Yankton, Dakota, i t  then moved uorthenstward 
north of Lake Superior, and thence followed the general course 
of the Saint Lawrence Valley, crossing the continent in eighty 
hours, the centre being located betweeu the forty-fifth and 
fiftieth parallels of latitude. It developed but slight energy 
and was attended by no unusual changes in the meterological 
conditions within the limits of the United States. 

VLI.-This area appeared on the Pacific coast west of north- 
ern California on the morning of the 14th, and apparently 
moved southward along the coast line, after which i t  passed 
over southern California to Nevada during the 16th. It be- 
came well defined as au area of low pressure while on the Pa- 
cific coast, and t h e  location of the centre of diaturbance has 
been given for each telegraphic report from the timeof its first 
appearance until i t  Anally disappeared over the Qulf of Saint 
Lawrence; it crossed the Rocky Mouutains u p ?  the fortieth 
parallel and was apparently retarded in its movements until i t  
reached the Missouri Valley, after which t h e  easterly more- 
ment was more rapid. The average velocity during its eutire 
course, while nuder observation, w s  twenty-eight miles par 
hour. The barometric pressure was unusually low at  the cen- 
tre while passing over t h e  emtern Rocky Mountain slope, and 
it was below 29.00 in the lower Missouri valley ; the depres- 
sion was almost circular in form, and when in tlie central Mis- 
sissippi valley waa bounded by eight contiuuous isobars, rang- 
ing from 29.1 to 29.8. After movingorer the Lake region the 
pressure increased slightly a t  t h e  centre of this  storm, which 
evidently reached its maximum energy while crossing the 
upper Mississippi valley. The rain-area attending this dis- 
turbance included all sections of the Diiikd States, except 
the lower Rio Grande valley, although the precipitation was 
not unusually heavy, except on the southern Pacific coast. 

The following notes relate to thifi low area : 
Lamed, Pawnee count , Kansas: a very heavy ale begun at  6.30 a. m. of 

the 17th and continued agout thirty hours. Consifierable damage WBR done to 
buildings in course of construction in Larned and throughout Pawnee count . 

Columbus, Ohio’: light and heavy rain fell during the night of the 17-lt)tl, 
with very low barometer; lowest rending, 29.29, at 9.40 a. m. of the 18th. At 
10 a. m. the wind changed from southeast to southwest and blew hnrd, attaiu- 
ing at 10.40 a. m. tho velocity of a gale; niaximum velocity, forty-five miles 
per hour, at  1.60 p. m. The gale continued until 1.65 a. m. of the 19th. 

Pittaburg, Pennsylvania: rain fell atintervals on the 18th until 10 a. ni. At 
1.88 p. m. rain, with thunder and li htning, set in; direction of wind before 
the storm commenced, south; nRer t%e storm had ended, west. For nbout ten 

- 
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minntes, before 2 p. m, hail fell, the stones being about the size of a pen. 
Durin the day the baroineter fell rapid1 

BufFalo, New York: a Bevere gale, wittrain,  set in at 7.80 a. m. of the 18th 
and continued until 6.35 p. m. of the 19th, reaching at  2 a. m. of the 19th a 
velocity of sixty miles per hour from the southwest. Considerable damage was 
done in this city and over the surrounding country; trees, signs, fences, and 
two large houses were blown down by this gale, which was one of the most 
severe of the winter. 

VI11 and 1X.-The telegraphic reports of the 18th indicated 
that a depression was forming in the central Rocky Mouiitain 
regions, and the succeeding reports show that this depression 
waa moving slowly southeastward toward the Rio Grande Val- 
ley.. The depression was slight, and the movement can only 
be approximately traced. It clisappeared apparently in the 
lower ltio Grande valley, and waa followed by the formation 
of a slight disturbance in the lower Mississippi valley a t  mid- 
night of the 19th. This slight barometric disturbnce was  et- 
tended by heavy rains throughout the Gulf States during the 
19th, and light rains over the  states east of t h e  Mississippi on 
the 20th. The depressiou moved rapidly to the eastward and 
passed off the coast near Hatteraa, and probably disappeared 
by increme of pressure. 

X.-This area was observed on the Pacific mast ou the morn- 
ing of the 21st, and moved directly southenstward, crossing 
the Rocky Mouutaius to northern Texas, where the direction 
changed to the northeast, and finally disappeared over New 
England on the 25th. Like the storms previously traced from 
the Pacific eoaat during this month, the location of the centre 
of disturbance is given for each eight hours from the  time of 
first observation until tlie last telegraphic report received dur- 
ing the transit of the storm. Iu this cas0 the time occupied 
in crossing the continent wm four days. It appeared in the 
west and disappeared in the east near the forty-fifth parallel, 
but its centre moved as far south as the thirty-fourth parallel 
while passing over the eastern slope of $he Rocky Mouutains. 
It increaved in energy RS i t  moved eastward, the barometer 
reaching the miuinium, 28.86, a t  Sydney, Nova Scotia, 011 the 
morning of the 26th. The most severe gales occurred on the 
New England coast during the 24th, but high westerly winds 
continued on the 25th. 

XI.-This area also appeared on the north Pacific coast, and 
was first obsorred at  midnight of the 23d west of’ Washington 
Territory. It moved over a path almost parallel to tliat de- 
scribed for the previous storm and about 6 O  of latitude to the 
north, except iu the ertstern portions of the United States, 
where the tracks approach each other. Its southeasterly course 
continued from Washington Territory to wbstern Kansas, and 
its northeasterly course from western Kansm to the lower Saint 
Lawrence valley. T h h  storm occupied eighty-eight hours in 
crossing from the Pacific to the Atlantic coast, moving with au 
average hourly velocity of thirty-eight miles ; while the pre- 
ceding storm crossed the  contineut in ninety-six hours, with 
an average hourly velocity of forty miles. This storm also in- 
creased in energy as it approached the Saint Lawrence Valley, 
and the minimum pressure of the Rtorrn. and of’the month, wm 
observed at  Antiwsti, Gulf of Saint Lawrence, on the after- 
noon of the 27th, when the barometer fell to 28.73. The west- 
erly gales on the Atlantic coaAt were unusually Revere on the 
2’ith, and extended as far south it8 Georgia. After reaching 
northern New Englan-d the direction of movement apparently 
changed from east to northeast, and at  the close of the month 
it had disappeared to the northeast of Newfoundland, followed 
by cold northwesterly winds and clear weather along the At- 
lantic comt. 

The following notes, from Signal. S?rvice observers, are of 
interest in connection with the descnptlon of this severe storm : 

PortHuroii, Michigan: at 11 p. in. of the 26th a heavy enaterly wind set iri 
and continued to blow b i d  until 2.20 a. m. of the 28th ; at 6.30 p. m. of the 
26th it shifted to the eoutliwest and increased in force ; reaching a maximum 
velocity of fit2 two miles per hour from the Rontliwest at 7 p. m: The gale 
during the 26tK-was accompanied by heavy snow until 7.40 a. m., when light 
rain began falling. 

A t  

reaching 29.80 a t  2. p. m. 

Coluihbus, Ohio : heavy rain fell dnring the early morning of the 20th. 



FEBRUARY, 1887. MONTELP WEATEER REVIEW. 37 

3.16 p: m. a soathwesterly gale set in and increased in force until 10 p. m., 
when I t  reached a velocity of sixty miles per hour. 

Sandusky, Ohio : light rain and snow, with southwesterly winds, prevailed 
+in the early mornin of the 26th. Prom 6.115 a. m. until 10 a. m. the 
mnd  h e w  at the rate of %om twenty to twenty-five miles per hour, attainin 
at one time a velocity of thirty-five miles per hour. At 10 a. m. it veerei 
to the west and incremed in velocity. The gale continued during the remain- 
der of the day, throughout the 2 7 4  and until 6 a. m. of the 28th. On the 
27th it fie uently attained a velocity of thirty to fortysix miles per hour, with 
8nOW aquafie at intervals. The observer states that the wind storm WILS more severe and continued longer than any other that h a  occurred since the CS- 
bbllshment of this station. 

A severe southeaterly g& set in at  12.40 p. m. and continued until aRer m-id- 
night. lace states that this was the most destructive 
atorm that has occurred here &r several years. Six houses in course Of con- 
struction were levelled t o  the pound ,  and one person killed ; a number of per- 
BOns were injured by fallin The gale continued throughout 
the night of the26-37tllsn! until 9.56 a, m. of the 28th, reaching at  6.66 a. m. 
o f the  27th a velooit of sixty-one miles per hour. 

Rochester, New qork  : during the ni ht of the 26-2Gth the barometer fell 
rapidly, fronl 30.02 to 29.40 ; at 8 a. m. &e wind increased in force and began 
blolPlng a gale from the south, reaching at  2 . m. a velocit of fifty-four miles 
Per hour. The gale continued during the &y, bu’t s h i f d  after midnight to 
the west and northwest. 

Pittsbrlrg, Pennsylvania: from 4 to 6.16 a. m. of the 20th heavy snow fell, 
fro$ + l 6  a. m. until 3.80 p. m. rain fell, also froiq. 6.36 b . 9  p. m.; total pre- 
c1 Itation, 2.01 inches. High easterly wlnds prevailed during the greater part 
o f t h e  day ; late in the aftornoon a westerly gale set in, maximum velocity, 

The hi h wind damaged property to the 
extent of several thousands O!d$iars. Bpi& westerly wind continued to blow 
all day of the 27th, attaining at 2.40 a. m. a velocity of thirty-two miles per hour. 

Erie, Pennsylvania: on the 2Gtli a ver severe wind storm Bet in at 12.45 
a* m., attaining at  2.10 p. m. n velocity or forty-four miles per hour from the 

for five minutes, at  about 12.50 p. m., the wind blew at  the rate of fifty 
m!les per hollr. Snow fell during the night of the 26-27th. On tlie 27th the 
wind blew hard all day from the northwest, greatest velocity fort three miles 
per pour. The ale continued until 4.16 a. m. of the 28th. &is gale was 
continuous for fiiy-onc hours and thirt i  minutes, and raised tho water in the 
harbor higher than has been known for gears, doin considerable dnmu e to 

roPerty on and about the wharves. cveral ligft buildings were down 
so’9 .and one perRon killed. 

Lollisville, Icentucky : clear weather high temperuture, and heavy westerly 
W.inds prevailed during the 27th : in the nfternoon tho zind blew a ga!? and 

Resi- 
dence” and LIiberni3’ were thrown together by the force of the gale, the 
former was sullk and the latter bndly damaged. The exposition buildin@ 

NORTH ATLANTIO STORMS DURIXG PEBRU-Y, 1887, 
[ h a s u r e  i n  inches and  millimetres; wind-force by Beaufort scale.] 

The paths of the depressions that have appeared ovor the 
north Atlantic Ocean during the month are determined approxi. 
Qat+, from internatiouaI simultaneous observations f)uruished 

captains of ocean steamships and sailing vessels ; abstract@ 
Of ships’ logs and other data collected by the Signal Service 

at the ports of New York, Boston, and Philadelphia; 
reDoI‘tS received through the co-operation of the ‘‘ New Pork 
Herald Weather Service ;” abstracts of ships’ logs furnished 

the proprietors of the “Now York Maritime Register,” 
and from other miscellaneous data received at  this offlce up 

T m l r e  depressions are traced, of which six pwsed enstward 
over.NeWfoundland ; one apparently developed south of Nova 
h O t U ,  and five first appeared over mid-oceau. The general 
conrSe of directibn of the depressions was east-northeast tC 
northeast, the exceptions being number V, which move! north. 
west from uortllward of the Azores, and number vii, which 
Passed north-northeast over mid-ocean. 

The month opeued with a deep depression central over mid. 
OCeaU in about N. 840, mhicli caused unsettled weather and 
gales from the Banks of Newfoundland to the British Isles, 
To the Southward of xewfouudland, mid over the ontire oc&m 
‘Out! of the fortieth parallel, tho barometric pressure WZM high 

the 2d and 3d low pressure, with north to wost gn1.W 
and rain, Continued ovop the ocean east of‘ the Banks, whlk 
Off the American coast and to the eouthmard of the fortieth 
parallel the barometer was high, On tho 4th, under the i n  
fl‘ence Of a depression which passed eastward over tlie Gull 
Of h u t  Lawrence and Newfoundland, thero was a decided de 

Buffalo, New York : raiu and snow fell at intervals thpughout the 26th. 

The observer at this 

signs, trees, etc. 

miles per hour, at 7.40 

consideruble damn e, especially along the river. 1 he steamers 

also injured to the cxtcnt of about $1,000. 

to March 21,1887. 

:pease in barometric pressure, and strong south to west gales 
md rain 08 the coasts of the United States and Canadian 
Maritime Provinces and south of the Banks; there w m  also 
m appreciable decrease in pressure over, and to the eastward 
)f; the Azores. Ou the 5th fresh to strong galea encircled 8 
leep depression which had advanced over mid-oceau from 
Newfoundland, and the barometer had riseu rapidly west of 
\he fiftieth meridiari and orer, and to the westward of, the ‘ 

Azores. By the 6th the centre of disturbance had moved 
sortbeast and the pressure continued high over the western 
portion of the ocean, exhibiting a bnrometric maxima off the 
3owt of the  United States, where rain and fresh gales indi- 
2ated the approach, or development of, R cyclonic area. 

By the 7th there had been 8 rapid increase in pressure over 
%e ocean to the eastward of the Banks, rind BU area of low 
pressure, which evidently developed in the vicinity of Nova 
3cotial was central south of Newfoundland. By the 8th the 
lepression had advanced rapidly northeastward from the soiith- 
3rn edge of the Banks of Newfoundland, accompanied by vio. 
ent disturbances, which were encountored southwnrd to the 
ihirtieth parallel; over the eastern and weatern portions of the 
)cem the barometer was high. On the 9th two depressions, 
me. to the northward of the Azores and the other over the 
Bulf of Saint Lawrence, contributed to cause stormy mettther 
west of the  tweutietb meridian; over the British Isles the 
pressure was high. On the  10th two depressions appeared, 
me, of considerable dopth, huviug moved southeht over the 
Banks from the Qulf of Saint Lawreuce, and the other, rela- 
tively shallow, having advanced from the southeastward over 
mid-ocean; over the British Isles and off the coast of‘ t h e  
Uiiited States the pressure wnq high. 

On tho 11th a depression of moderate depth was ceutral over 
mid-oceau and the barometer was falliug rapidly over, ttnd to 
the southward of, the Canadian Maritime Provinces; over the 
emtern portion of the ocean the pressure continued high. On 
the 12th a depression central south of Newfoundland caused 
heavy galos over the Bauks and southward to the thirtieth 
parallel ; over the eastern half of the ocean the barometer was 
high, with generally settled weather. By the 13th a depression 
had advaucad northeast over mid-ocean froin south of New- 
foundland, sccomptinied by fresh to strong gales mid rain ; the 
deprossion, while not exhibiting unusual bwometric minima, 
dominated the wind-directions from coast to coast, and t h e  
barometric gradient was steep to tlie eatttward and westward. 
On the 14th the pressure was generally high from coast to cowt. 
On the 16th B depreasion of slight depth appeared to the east- 
ward of the Banks ; over the balance of the ocean the pressure 
was high. On the 16th a shallow depression was central off 
the coast of tho United States, in N. 39O, and a cyclonic area 
of slight energy was located over mid-ocean in N. 6Qo; to the 
eastward of the twenty-fifth pardlel and southeast of the Btzuks 
the pressure was high. On the 17th n depression ceutral over 
the Gulf of Saint Lawrence caused unsettled weather over, and 
to tho southward of, Newfoundland; over all other portions of 
the ocean the pressure was high and the weather geueritlly 
settled. 

By the 18th the passage of CI shallow depression northward 
of t h e  flftieth pardlel caused fresh galee and rain over‘the 
Banks, while over the eastern half of the ocean and off the coast 
of tho United States the pr.essure .was high. During the 19th 
and 20th t h e  pressure continued high over the ocean, exmpt 
that on thelatter date the barometer fellrapidly over Newfonnd- 
land and the adjacent ocean, with minds shifting to southerly 
over the Banks, iudiceting the approach of n barometric de- 
pression from the westward. By the 2lst a stormares of con- 
siderablo energy had passed rtbpidly northeast over mid-ocean 
from the Gulf of Saint Lawreuce, aud the barometer had fallen 
rapidly from tho forty-flfth meridiau to the British coats. 
From the 22d to the close of the mouth the meteorological con- 
ditions over the ocean mere very unsettled, and the depressious 
which appeared daily over mid-ocean were chnrctcterized by 
disturhaucos of pronounced strength. 

’ 
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For February, 1886, the paths of eleven depressions werl 
t raqd,  of which, four were continuatious of storms which firs 
appeared over the North American contiuent ; one appareutl: 
developed off the coast near Cape Ratteras; one WM tracec 
from the Caribbean Sea, and five were first &own over thc 
ocean. The general direction of movement of the  depressiou - was northeastward, excepting one, whose course was abou 
sbuth -southeast. 

As compared with the corresponding mouths of previoui 
years, the weather over the north Atlantic Ocean during Febru 
my, ld87, waa seasonable ; the depressions traced corresyondec 
closely in number and character with those charted and de 
ncribed for previous Sears, and plienomeua of an uuusual uaturc 
were not reported. 

The following are brief description8 of the depressions traced 
l,-This storm was central on the 1st in about N. li4O, W 
So, whence it moved ene. to N. 6 7 O ,  W. 22O bx the 2d, aftei 
which it passed to the  northward of Scotland, where it wm 
apparently central on the 3d. The depression exhibited con 
aiderable energy throughout its course, and central pressurt 
ranging below 29.00 (736.6) was indicated during the 2d and 3d 

The following special reports have been rendered relative tc 
disturbances encountered within the area of th i s  depression : 

Third Officer H. Mayer, of the 8. 5. LLHermann,” Capt. A 
Kohlmann, commanding, reports: “let ,  in N. 48O 13’, W. 30‘ 
261, from 7 p. m., had uearly a full hurricane from w; lowesl 
barometer 29.61 (762.1) ; wind moderated after midnight.’ 
Oapt. W. Rea, of’ the a. 8. LbBassano,” reports a whole galt 
from sw. to nw.; lowest barometer, 29.13 (739.9), a t  8 p. m. o 
the 2d, in N. 64O ll’, W. 180 28/. Capt. E. Maddox, of the a. R 
6‘ Norseman,” reports a fresh westerly gale from the 1st to tht 
3d j lowest barometer, 29.20 (741.7), a t  12 noon of the 2d, iI 
N. 61O 131, W, 23O 42). This gale w a s  attended by severt 
hail squalls throughout, and rain and sleet at times, and higk 
sew. Captain Trinick, of the 8.8. ‘6 Milanese,”reports a strong 
westerly gale during the 1st and 2d ; lowest barometer, 29.4f 
(748.n), at noon of the 2d, in N. 47O 87f ,  W. 26O 62‘. 

Capt. B. Gleadell, of the 8.8. “Qermauic,” reports a whole aw 
gale on the 2d; lowest barometer, 29.49 (7494, a t  4 a.  m., ir  
N. 4806/, W. 410 171. Capt. C. Hebich, of the s. 8. “Wie 
land,” reports a westerly dtorm; lowe8t barometer, 29.67 
(753.6), a t  3 a. m. of the 2d, jn N. 45’ 3/, W. 43’ 26‘. Capt 
G. de Kersabiec, of the 8. 8 .  ‘( La Normandie,” reports a west 
erly storm from the 1st to the 3d; lowest barometer, 29.0f 
(738.1)) a t  3 p. m. of the 2d, in N. 48O 80‘ W, 34O 46’. During 
this storm the sea was monstrous, and often dangerous, the 
ship laboring badlg even at reduced speed. Capt. W. Pearce< 
of the 8 .  8. bbItalg,t’ reports a whole westerly gale during the 
1st and 2d; lowest barometer, 29.32 (744.7), a t  4 p. m. 01 
the 2d, iq N. 60“ 091, W. 3 3 O  02’. Capt. J. Ueberweg, oi 
the 8. 8.  ‘( Wa$slnnd,7’ reports a strong wsw. gale during the 
2d and 3d; lowest barometer, 29.46 (748.0), ttt 1 a. m. of the 
3d, in N. 60° 01, W. 1 7 O  1/51. The gale was accompauied by 
heavy hail squalls. 

2.-This depression appeared in N. 6 6 O ,  W. 20° on the 4th, 
whence it passed ewtward over the British Isles by the 6th, 
without eridenca of marked energy. 

%-this storm passed eastward from Newfouudland during 
the 4th and was central on the 6th in N. 61°, W. 3 8 O ,  with 
strong gales and rain over a.considerable area; from this posi- 
tion the centre of’ depreRsion moved northesst to N. 6 8 O ,  W. 
27O on the 6th, after which it passed northeast beyond the re- 
gion of obeervatiou. 

The followiug special reports indicate the general chnracter 
of this depremion : 

Oapt. C. HeMcb, of the 8.8.  L L  Wieland,” reports 8 whole 8. 
to nnw. gale during the 4th and 6th; lowest barometer, 29.72 
(764.9)) a t  3 p. m. of the 4th, in N. 41° 361, W. 6 7 O  16/. Cept. 
0. J. Lindall, of the 8. R. “Vancouver ’9 report8 a whole west- 
erly gale during the 4th and 6th; {owest barometer, 29.40 
(746.7), at 8 a. m. of the 6th, in N. 440 481, W. 60° 601. The 
8. a. L‘Noraeman 1 7  encountered a strong 8. to w. gale from the 

4th to the 6th; lowest barometer, 29.30 (744.2), a t  12 noon of 
t h e  6th,in N. 48O 66f, W. 3 7 O  38/. Capt. A. McDougall, of the 
8.  8. LLPrussian,’7 reports a fresh westerly gale on the 6th; low- 
est barometer, 29.63 (760.0), at  4 p. m., in N. 64O 3W, W. 26O 
0’. Cttpt. A. Potjer, of the 8. 8 .  ‘‘ Schiedam,” reports a whole 
8. to w. gale on the 6th and 6th; lowest harometer,29.46 (748.0), 
a t  3 a. m. of the 6th, in N. 49O 01, W. 29O 40f. 

Q,-This depression nppareutlx developed in the vicinity of 
Nova Scotia during the 6th aud mored eastward to N. 43O, W. 
6 3 O  by the 7th, whence i t  circled rapidly northeast to N. 630, 
W. 32O by t h e  8th, after which it passed northeast beyond t h e  
region of‘ observation. The storm attained great strength 
during the 8th, with pressure ranging below 29.00 (736.6). 

The following special reports are descriptive of t h e  geuera1 
meteorological conditions which attended the depression : 

Capt. L. A. Muller, of the 6.8.  ‘‘ Sorento,” reports a hurricane 
on the 7th and 8th; windbacked from sw. to se. altd veered to 
nw.; lowest barometer,28.38 (720.8), a t  midnight ofthe 7th, in N. 
480 20/, W. 34O 01. While the wind was blowing with hurricane , 

force from these. at midnight of’ the 7th, a heavy thunder-storm 
prevailed, with vivid lightning. Capt. J. Ueberweg, of the  E. E. 

Waeslaud,” reports a stroug gale on the  7th and 8th; wind 
back’ed from ne. to 11.; lowest barometer, 29.45 (748.O), a t  10 p. m. 
of the 7th, in N. 4 6 O  40‘ , W. 39O 16‘. Mr. James Lsnch, observer 
on the 8. 8. L L  Spain,” Capt. W. A. Griffiths, commanding, re- 
ports: (( 7th, midnight, strong and increasing breeze, falling 
barometer,,bard squalls, with rain, wind ne. 8th, wind in- 
creased to a strong gale, with heavy confused sea, hard squalls, 
and vivid lightning; 8 a. m., wind blowing with hurricane 
force and veering to sw.; lowest barometer, 28.66 (726.2), in 
N. 49O 24f ,  W. 3 3 O  68’ ; after the storm the wind veered to 
northward.” 

Capt. R. F. Jones, of the s. s. L‘Oalileo,’7 reports a strong 
gale on tho 8th ; wind veered from a. to w.; lowest barometer, 
29.66 (753.4), a t  10.20 a. m., in  N. 49O 12’, W. 26O 29’. The 
gale blew Rtrongest betweeu 8.  and saw. from 8 a. m. to 4 p. 
m. Capt. W m .  Rea, of tho 8 .  8.  “Bassano,” reports a whole 
gale on the 7th and 8th; wind backed from msw. to se. and 
shifted suddenly to nuw.; lowest barometer, 28.62 (726.9), a t  4 
a. m. of the 8th, in N. 49O O W ,  W. 36O 36’. The wind blew 
hurricane force, with shift to nnw., accompanied with bi~j l  and 
sleet. Capt. J. H. Jones, of the 8. 8 .  “Rydal Water,” reports 
A hurricane on the 7th and 8th ; wind veered from 8.  to wsm. ; 

barometer, 29.30 (744.2), a t  4 a. m. of the 8th,  in N. 450 
a/, W 3 3 O  13’. Capt H. Parsell, of the 8. 8. “Adriatic,” re- 
ports R strong to whole gale on the 7th and 8th; wind backed 
+om se. to ne.; lowest barometer, 29.74 (765.4), at 10 a. m. of 
:he 8th, in N. 4 7 O  66’, W. 37O 10’. Capt A. Albera,.of t h e  8.6.  
(Rngia,” reports a whole gale from the 7th to the 9th; wind 
lacked from sw. to Se., then, a t  3.10 a. m. of the 8tb, sbifted 
iuddenly to n., With force 11 ; lowest barometer, 28.60 (726.4), 
tt 3 a. m. of the 8th, iu N. 48O 91, W. 36O 68‘. 

Capt. w. Fitt, of the 8 .  8 .  L L  Brooklyn City,” reports having 
mcountered a hurricane on the 8th) in N. 61O 20’’ W. 2 7 O  01 ; 
rind veered from 80.  to ssw.; ship hove-to nine hours in a very 
ieavy sea. Capt. W. A. Qrifflths, of the 8.8.  L L  Spain,” reports 
t hurricane on the 8th ; wind set in 88. tt who!e gale, veered to 
IW; and calm, then to nw. hurricane; sea very high, aud ship’s 
mad could not be Peen for drift@; lowest barometer, 28.65 
725.2), at 10.10a. m., in N. 49O 24’ W. 3 3 O  68‘. Capt.T. Jungst, 
)f the 8 . 8 .  ‘I Ems,” reports a hurricane on the 8th ; wind backed 
kom sw. to n.; lowest barometer, 28.68 (726.9), a t  2 a. m., in N. 
L7O 60’, W. 3 7 O  101. From 1.30 a. m. till nearly 2 a. m. it w w  
iearly calm, then the gale set in and occasioned a violent cram 
lea. in which the vessel labored fearfully. Capt. A. Potjer, of 
,ho 8 .  8.  L L  Schiedam,” reports a heavy storm on the 7th and 
5th; wind backed from ee. to n. and nnw.; lowest barometer, 
!8.66 (727.8), at 2 a. m. of t h e  8th, in N. 47O 401, W. 3 7 O  10‘. 

Capt. W. McNay, of the E. 8.  (‘ Palmyra,” reports: 6 L  Febru- 
iry 8th, 1.46 a. m., in N. 4 8 O  lo‘, W. 36O 01, during thunder 
iud lightning, a meteoric rock, resenibljng a ball of bluish 
dectric light about one and one-half feet in diameter, shot 
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across the ship’s bridge about ten feet overhead, moving fron 
80. to nw., an& fell in the  sea with a sizzling noise; sparks o 
!re flew fronl the rock in its paysage, leaving a bluish trail o 
k h t  and a strong smell of sulphur. At the time t h i s  phe 
nomenon appeared the wind was ssw., force 8; baromete 

6.-This depressiou first appeared to the northward of tlit 
Azores oil the 9th, and, moving northwest. passed north of thc 
region of observation after t h e  10th. The depression, althougl 

but moderate depth, occasioned gales attaining hurricauc 
forpa during the loth, of which the following reports are brie 
descriptions : 

The 8. s. “Kansas 9’ encouutered a hurricane on the 10th 
Wind veered from ene. to s., w., and nnw. ; Iow&!t barometer 
29.60 (761.8), a t  8 a. m.? in N. 48O 24/, W. 34O 40’. Oapt. A 
Potjer, of the 8. 8. 6‘ Schiedam,” reports a whole gale from thc 
9th to the l l t h  ; willd veered from sse. to nw. ; lowest baroineter 
29-27 (743.6), a t  5 a. m. of the lOtli, in N. 4 6 O  lo’, W. 47O 45’ 
QaPh E. Bentloy, of the R .  8 .  Wisconsin,” report$ a wholc 
gale on the loth w d  l l t h ;  wind shifted from sw. to wnw. 
lowest barometer, 29.10 (73!),1), at 8 p. m. of the loth, in N 
47’ o’, W. 39O 301. 

&-This depression moved ese. over Newfoundlaiid duriut 
the night of the 9th and was central on the 10th in N. 45O, W 
4 7 O ,  with central pressure about 29.40 (74ti.7), whence it circloc 
ene..to N. 480, W. 340 by the l l t h ,  after which i t  apparentlj 
mntinued an ene. course and gradually filled up. While n( 
ePecial reports Iiave been rendered relative to this depression 
fre8h to strong gales and rain were recorded with the regulai 
Observations of the 11th within its area. 
’ ‘J.-This depression movod from south of Newfoundlaiid 01 
the 12th to N. 610, W. 390 by the 13th, after which i t  appa 
renfIy passed northeast and dissipated. The depression W H Z  
?fmOderate depth throughout, and, as is shown by the follow. 

special reports, occasioned hard gales to the southward 01 
Nopa Bcotia and Newfoundlaud during the l l t h  and 12th 
while central to the westward of Newfoundland. 

h p t .  E. Maddox, of the 8. s. 6‘ Norseman,” reports P terrific 
nWa gale during the night of tlie 11-12th, when sixty miles 
‘j+t of Boston ; on approaching land the  wind abated. Capt. 

McEee, of the s. 8. 4~ Mercodns,” reports a stroug gale on 
the 11th and 12th; wind veered from sw. to u. by e.; lowest 
barometer, 29.70 (764.4), at 12 midnight of the l l t h ,  iu N. 3Sa 
l8’, w. 720 0’. Capt. G .  Turnbull, OP the 8. 8. “Ella Sayer,” 
reports a stroug sw. to ilw. gale ou the 11th ; lowest barometer, 
29.80 (766.9), a t  8 p. in., iu N. 3 G 0  39f,  W. 6 9 O  2‘. Capt. J .  
ueberweg, of the s .8 .“  Waesland,” reports a strong SW. to nw. 
gale on the 11th and 12th; lowest bitrotnetor, 29.38 (746.2), at 

midnight of tho l l th ,  in N. 41° 151, W. 63O O f .  CHpt. A. 
BenfieW, of tho R. 8. “Scandinavia,” reports a storm attaining 

11 during tlie 11th and 12th ; wind veured from BW. to 
nnw. ; lowest barornotor, 29.41 (747.0), a t  8 a. m. of the 1 2 4  

OaPt. Edward Bentley, of the s. 8. ‘6 Wisconsin,” reports a 
giile on the 12th and 13th; wind veered from sw. to n.; 

lowest barometer, 29.20 (741.7), at 4 p. m. of the 12th, in  N. 
Oapt. D. D. Galbraith, of the 8. 8. 

“Durham Oity,” reports a strong gale on tho 13th and 14th; 
wind veered from 8. to nnw. ; lowest barometer, 29.11 (739.4), 

The gale was 
attended by heavy rain and higli seas, atid blew strongest, force 
‘ 9  from Sa, from midnight of the 13th to 6 a. m. of t h e  14th, then 

8.-Thit, depression appeared in N. No, W. 3G0 011 the 15th 
and moved nne. to N. 500, W. 35O by the lGth, without evi- 
dence of Rpecial energy, after which it disappeared to the north- 
Ward. 

%--This storm was c,entrl Over the Gulf of saint Lawrence 
On the 17th, whence in passed northeast to N. 63O, w. 42’ by 
the.lgth from which position i t  inoved northeast beyond the 
region Oi Observation. The depression wa8 of slight depth m d  
occssioned moderate galas and rain, 

29-58 (761.3). 

“ N- 42’ 301, W. 6 6 O  301. 

a/, W. 4 0  50f.  

8. m, of the 14th, in N. 47O 241, W. 32O 0’. 

SuddenIy to nnw. and moderated at 7 a. m. 

10,-This depressiou passed over the northern extremity of 
Newfoundland during the 20th and w w  central in N. 6 6 O ,  W. 
33O on the 81st, whence i t  moved slowly east to W. 24O by the 
22d, thence passing eue. the centre of depression is located in 
N. 62O, W. l G o  under date of the 23d, after which it appareiitly 
advanced to the north of Scotland. The storm augmented 
energy as i t  adrauced eastward, aa is shown by the following 
special reports : 

Capt. R. P. Moore, of tlie s. s. “Siberian,” reporb a whole 
westerly gale on the 2lst and 22d; lowest barometer, 29.11 
(739.4), from 0 p. m. to midnight of the 2lst, in N. 63O 01, W. 
22O 361. The g d e  was accompanied by raiu and very high 
seaa. Oapt. P. J. Irving, of the 5 . 8 .  “Celtic,” reports a whole 
gale on the 20th and 21st; wind veered from 858. to wnw.; 
lowetit barometer, 29.27 (743.4), at  noon of the  2lst, in N. 49O 
141, W. 32O O f .  Captain Vogelgosang, of tho 8. 8. L L  Rhaetia,” 
reports a wliole gale on the 21st and 22d ; wind reerud from 
sw. to wnw. ; lowest barometer, 29.40 (746.57, a t  4 a. m. of the 
lst,  in N. 4G0 3Gf, W. 3 8 O  221. Cnpt. M. de Jousselin, of the 
3. s. (i La Bretagne,” reports a strong gale from the 21st to the 
23d; lowest barometer, 29.10 (739.0), a t  4 a. m. of the 23d, in 
N. 4 8 O  271, W. 30° 0 ’ ;  wind shifted from 8. to uw. CHpt. H. 
Richter, of the s. s. 6‘ Saale,” reports a storm ou the 22d and 
23d ; wind veorod from nnw. to nne. ; lowest barometer, 29.36 
(746.7), a t  3 p. m. of the 22d, in N. 45O llf, W. 39O 3Zf .  

Capt. J. W. Massam, of the 8 . 8 .  ‘‘ Principin,” reports : “ 21st, 
in N. 49O 341, W. Y2O O f ,  at  4 a. m. of t h e  22d, strong gale, 
veering nnd backing from bw. to w., with heavy rain and high 
was; 1 p. m., backed to ssw.; 8 p. m., backed to se.; mid- 
night, barometer 28.78 (731.0). 23d, 1 a. m., wind se., force 9, 
vivid lightning, and heavy rain; 1.30 a. m., backed to ne., 
rorce 11, very heavy confused sea; 4 a. m., in N. 49O 101, W. 
2 7 O  40f, bnrometer 28.60 (723.9); 6 a. m., backed to n., force 
3, high seas and terrific squalls; G p. m., bmked to nw., force 
3, IieavS rain squalls; moderated at  miduight.” Capt. George 
Moodie, of the s. 8 .  ‘4 State of Georgia,” report8 : ‘‘ 23d, in N. 
i 3 O  611, W. 24O 71,  wind 8 .  to sw., force 4 to 7, rain st times; 
3 a. m., wiiid shifteci to nw. and blew with hurricane force for 
;wo hours, accompanied with benvy rain; wind then backed 
;o weatw;ird tuid nioderated ; lowest barometer 28.42 (721.9) ; 
ieaviost sea from southward.” 

U,-This depression first tbppeared in N. 49O, W. 35O on the 
44th, whence i t  had advanced from the southwestward ; from 
,his position it moved slowly northeastward to N. 61°, W. 31° 
>y the 26th; thence passiug northewt to N. 6 5 O ,  W. 1 7 O  by the 
!Gth the depression disappeared in the direction of the north 
lcottivh coast. This area wa9 accompanied by disturbances of 
wonouuced violence, and barometric preseure ranging below 
Z8.60 (723.9) was shown on the 26th. 

The following special reports have been made in conuectiou 
vith the passage of this depression : 

Mr. J. H. Newman, observer on the 8. s. L‘Denmark,” Oapt. R. 
3. Rigby, commanding, reports : 24th, 17 hours 29 miuntes, 
n Y. 49O 161, W. 22O 211, barometer 39.38 (744.7) and falling, 
vind me., moderate, increasing gale, with heavy passitig 
:loud8 and rough sea from sse.; 20 hours 30 minutes, bttrome- 
,er 29.00 (736.6), wind 8. by e., strong gale with overoaat sky 
iud misty raiu, very heavy southerly sea running, causing the 
’esse1 to labor heavily nud ship large quantities of water fore 
md aft; brought ship’s head to .the wind; noon, barometer 
18.90 (734.0), blowing a whole gale from s. by e., with a very 
lnugerous sea running. 26th, 4 hours 33 minutes, in N. 49O 3‘; 
K. 23O 171, barometer 28.84 (732.6), lowest reading, gale mod- 
,rating nnd sky cleariug; during the balance of the day tho 
)arometer rose steadily, and the wind veered to msw. eud . 
vnw., afterwards becoming variable between 8. and wsm., 
vith violent squalls, heavy showers of rain, and a high oon- 
used sea.71 

The 8. s. (‘ Siberian” experieuced a whole gale from 8 p. m. 
~f the 24th to 2 1). m. of the 25th.; wind backed from ne. to 
me.; lowest barometer, 28.89 (733.8), at  10 p. m. of the 24tl1, 
n N. 4 7 O  39f, W. 3 7 O  35‘. Oapt. 0.. Moodie, of the 8 .8 .  ‘‘ S h k  

. 
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of Georgia,” reports : “24th, the wind for the last eight hour 
has been baffling all around t h e  compms, the barometer at thl 
same time going down rapidly. In the afternoon the winc 
settled about ne. and increased to force 11, and ?t 3 a. m. o 
the 25th the barometer stood at  28.88 (733.5); G a. m. the win( 
began to back to northward, with constant blinding rain 
then backed to nw. and moderated, with clearing weather 
heaviest sea from ne.; barometer lowest in N. 60° 661, W. 35 
121, on the 25th.” Capt. W. P. Couch, of the  8.  a. “Ontario,’ 
reports: “24th, 8 a. m., wiud freshening from northward aut 
veering to nne., barometer 29.80 (766.9); noon, in N. 45O 44’ 
W. 39O 3 6 1 ,  strong breeze from nne., with hail squall8 ; 4 p. m. 
strong gales, heavy squalls with hail, barometer 29.50 (749.3) 
6 p. m., heavy gale, hail and sleet, barometer 28.97 (735.8) 
heavy sea, wind nne.; during the a. m. of the 26th the barome 
ter rose, and the gale moderated, backing to nw.” 

Capt. C. Ludwig, of the 8 .  8.  (( Servia,” reports : (‘ 26th, i r  
N. 49O 661, W. 12O 661, a t  noon ; i n  the forenoon, fair; at no01 
the wind suddenly freshened; 5 p. m., storm aud heavy 882 
from ssw.; during the night heavy gale from the 8. and tre 
mendous sea; the ship labored heavily and shipped m u d  
water; from 4 to 8 a. m. of the 26th, in N. 49O 461, W. 19O 341 
at  noon, storm decreased and veered to westward.” Com 
modore W. G. Randle, of the 8. 6. “ Westernland,” reports 2 
whole gale on the 24th and 26th ; wind veered Srom sse. througk 
w. to n. ; lowest barometer, 28.42 (721.9), at 1 a.m. of the 25th 
in N. 45O 541, W. 36O 671. The gale was accompanied by vi0 
lent rain squalls, thunder, and lightning. 

Capt. G. Meier, of the 8. 8 .  ‘ 6  Elbe,” reports a westerly storm 
from the 24th to the 26th; lowest barometer, 28.21 (716.6), a1 
7 a. m. of the 26th, in N. 47O 141, W. 31° 601. Prin 
cipia 7 ’  encountered a hurricane, attaining greatest force a1 
midnight of the 24th, in N. 47O 261, W. 36O 301, when barometi 
stood 28.77 (730.7). Capt. Samuel WaIters of the 6.8 .  “ Iowa,’ 
report8 a whole gale on the 26th ; wind veered from 888. to nw. j 
lowest barometer, 28.28 (718.3), at 6.46 a. m., in N. 47O 201, W. 
33O 251. Capt. H. C. v. d. Bee, of t h e  8.  8. LLXaandam,” re. 
ports a storm on the 26th and 26th; wind veered from sse. ta 
sw. ; lowe8t barometer, 29.10 (739.1), at 3 p. m. of the 26th, in 
N. 49O 21, W. 23O 271. 

W,-This depreseion was central off the southwest coast of 
Newfoundland on the 26th, whence it passed east to N. 48O, 
W. 46O by the 26th; by the 27th the storm-centre had moved 
to N. 60°, W. 301, after which it passed northeast beyond the 
region of observation. Disturbances of great violence accom- 
panied the passage of this depression, and the following 
special reports refer to storms encountered previous, and sub- 
Requent, to ita passage eastward from Newfoundland : 

Geiser,” reports : “ 24t11, 
at noon, in N. 41° 571, W. 6 8 O  561, calm, with clear Bky, ba- 
rometer 29.93 (760.2); in the afternoon a breeze sprang up 
from REO., gradually increasing, sky overcaat, barometer fall- 
ing rapidly; 7 p. m., barometer 29.29 (744.0), wind sse., force 
8 to 10, heavy-rain showers; 8.20 p. m., in N. 41° 46’, W. 60° 
531, barometer 29.10 (739.0), wind sse., force 10, blowing with 
terrible gusts; 9 p. m., the barometer read lowest, 29.06 (738.0); 
in a squall of fearful violence t h e  wind shifted to w. by n. and 
wnw., and the weather cleared. 26th, 3 a. m., the wind in- 
creased .to hurricane force from wnw., with snow squalls and 
rising barometer; noon, in N. 41° 271, W. 62O 26/, barometer 
29.37 (746.0), wind nw., force 9 to 11; during the afternoon 
the barometer coutinued to rise and the gale moderated.” 

Capt. T. Young, of t h e  8 .  8. ‘ 6  Mareca,” reports a storm from 
t h e  24th to the 26th ; wind veered Srom 88. to nw. ; lowest ba- 
rometer, 29.31,(744.5), a t  8 p. m. of the 24th, in N. 43O 01, W. 
62O 30’. Capt. G. J. Vis, of the 8. 8 .  6‘ Rotterdam,’, reports a 
storm from the 24th to the 28th; wind veered from se. to n.; 
lowest barometer, 29.00 (73G.G), a t  10 p. m. OS the 24th. Capt. 
G. Evans, of the 8 .8 .  ‘LPeconic,” reports: b L  24th, in N. 39O 661, 
W. 62O 41’ (at noon); in  the p. m. t he  mind veered to south- 
ward; 4 p. m. (Greenwich mean time), heavy gale Srom s., 
with high searunning, and rain ; barometer fell to 29.43 (747.6); 

The 6. 8. 

Capt. 0. W. Moller, of the 8. 8. 
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and in the vicinity of, the Banks of Newfoundland, when com- 
Pared with the average for four yeartl, was largely deficient; 

February, 1887, the amount reported corresponded closely 
the average. 
Icebergs and field ice were reported, as follows: 
7th.-The 8. s. “Norseman,” in N. 46O 251, W. 46O 46/, at 

9.46 p. m., passed a small iceberg. The a. 8. ‘( Hibernian,” in 
N. 46O 281, W. 46O 471, pmsed large quantities of field ice; 
had to steer south about ten miles to aroid coming into con- 
tact with it. 

&.-The 8. 8. ‘ 6  Sarnia,” in N. 40°, W. 48O, passed forty 
miles of field ice and numerous icebergs. The 8.  A. “City of 
ohester,” at 7 a. m., in N. 460201, W, 46O 401, fel1 in with field 
Ice; a t  6 a. m. the temperature of the air was 26O, and of the 
water 420 (Fahr.); t h e  course of the vessel was  changed about 
fifty milea sw. to clear the ice ; two medium-sized icebergs and 
several smaller ones were pawed soon after falling in with the 
field ice. Tho 8. 8. ‘ 6  Eokla,” a t  night, between, N. 47O 301, 

47’ 01, and N. 46O 301, W. 48O 01, fell in with great ice fields 
and several icebergs ; had to turn back and steer ea& for some 
hours to got clear of it. The a. 8. ( 6  Wyoming,” at 9.26 a. m. 

N. 460 401, W 480 01, till 2.40 p. m:, in N. 46O 621, W. 47d 
lo1, passed through large quantities of field ice, and in N. 4G0 by, W. 470 101, passed four icebergs. 

gth.-Tho a. a. “England,” in N. 44O 221, W. 48O 381, at  
10.60 a. m., passed through several fields of ice. The 8. a. 

Eibernian,” with Sable Island bearing south distant seventy 
mll@a passed a quantity of field ice. 

IOth-The 8. 8. & d  Ethiopia,)’ from N. 48O 13/, W 44’ 29/ to 
N. 47O bo‘, W. 460 031, paslied an iceberg and quantities of 
field ice. The 8. 8. ‘6 Spain,” in N. 46O 601, W. Go 171, pmsed 
an iceberg; also passed field ice and small bergs from N. 46O 
331, w. 46O 221, to N. 46’ O W ,  W. 48O 201; had to steer south 
fwenty-five miles to clear field ice. The 8.8. ( 6  Rugia,” in N. 44O a/, W. 480 491, tit 5 a. m., pwsed a narrow and very long field 
of snow ice, which drove in directiou from north to south. The 
R. 8. ‘I Ems,” in N. 440 601, W. 48O 471, at 2 p. m., paased joung 
Ice. 

Ilth.-The 8.8. ( 6  Bmsano,” in N. 44O 371, W. 48O 201, at 2.16 
m., passed an iceberg. The 8. a. L‘Prussiran,77 from N. 46O a‘, V?. &io 31, to N. 46O 641, W. 450431, between 2.40 and 3.20 

Pb m., passed a number of large aud small icebergs. The 8. 8. 
“ Ethiopia,” encountered icebergs and large quantities of Reld 
iCe from N. 470 211, w. 460 441 to N. 44O 691, W. 48O 91. The 
8. 8. bLOritic,’, from p. 460 461, W. 470 161 on the.l l th,  to N. 

14/, W. 540 141 on the 14th, passed maases of field ice and 
-8ional icebergs. 

12th.-The 8. 8. 6 ‘  Prussian,” in N 46O 301, W. 48O bo1, passed 
several icebergs. The 8. 8. “British Queen,” in N. 46O 16/, w- 47’ 121, passed through some heavy field ice, and had to 

Sonth to clear it, and from N. 46O 041, W. 5 7 O  301 to N. 
Go 48/, W. 610 131, passed through field ice, mostly light. The 

8- “ British Crown,” in N. 46O 621, W. 47O 381,’fell in  with 
large tracks of broken field ice; a t  1 p. m. the  ship was hove- 
% heading SW., owing to heary seas and field ice. 

13th.-The a. 8 .  6 ‘  British Orown,” at  6 a. m., passed nine 
jcebergs and field ice; the southeast margin of the ice being 
In N. 46O 201, w. 460 461. 

14th.-The 8. 8. ( 6  Brooklyn Oity,” in N. 47O 201, W. 46O O‘, 
‘ PmRed a large iceberg; alRo passed a large berg in N. 47O 01, w. 46O 101, and in N. 47O 061, W. 46O 301 passed lnrge fields 

Of detached ice nnd numerous icebergs, both large and small, 
north and south as far as the eye could see; had to 

ehr  back Be. to get clear of it. The R. a. “City of Berlin ” 
Paesed 8 large iceberg iu N. 46O 341, W. 46O 16‘; 7.16 P. m., 
P-Red a quantitj- of pwk ice; 8 p. m., passed fleld ice in N. 

20’) w. 46O 301. 
16th.-The e: 8. 6‘ Brooklyn City” passed ~n iceberg in N. 

lo1, W. 490 301. The R. a. dl Britannic,” betweexi N. 46’ 
319 w. 46O 331 and N. 440 411, W. 480 611, passed Rfteen ice- 
bergs, several very large; also large qiimtitieR of field ice to 
the northward. The 8. a. “City of Berlin,” a t  2.12 a. m., saw 

n 

field ice in N. 46O 301, W. 4 8 O  301; temperature of nir 19O, of 
water 210 (Fahr.). The 8. 8. ( 6  Gothin,” between N. 46O 14!, 
W. 440 601 and N. 48O 81, W. 48O 401, from 1.30 p. m. to 4 p. 
m., passed eight ico mountains. The 8. A. b L  Trave,” in N. 44O 
481, W. 470’3Ei1, a t  2.40 p. m., passed two large icebergs and 
one small one. 

16th.-The a. 8.  “Trave,” in N. 44O 48/, W. 47’ 361, passed 
three icebergs. The 8. 8. (‘ Lord &ugh,” in N. 4b0, W. 49O, 
passed several large icebergs and light field ice. The 8. 8. 
( 6  Bohemia,” between N. 44O 601, W. 48O 34’ and N. 44O 241, W. 
49O 161, from 3 to 4 p. m., passed fourteen icebergs from 
twenty to fifty feet high, and field ice. 

17th.-The 8. 8. (‘Bolivia,” in N. 47O 331, W. 43O 311, passed 
an iceberg. The 8. 8. L L  La Bonrgogne,” in N. 44O 64’, W. 48O 
341, at 6.04 a. m., passed an iceberg. On this  date vessels ax- 
riving at New Pork from Newfoundland reportad very heavy 
fields of‘ ice from Mizzen Bank to Sable Island. The 8. 8. 
‘ 6  Vicbrin,” in 44O 401, from W. 48O 601 to W. 49O 01, passed 
a large iceberg and field ice. 

18th.-The a. 8.  b L  Bolivia,17 in .N. 4 5 O  43/, W. 4 7 O  821, at  9 a. 
m., passed nil iceberg, and in E. 45O 23f, W. 47O 061, also paased 
a berg; in N. 44O 401, W. 47O 66/, st 9 p. m., fell in with field 
ico. The s, 8. ( 6  State of Pennsylvania,” in N. 47O 491, W. 430 
261, passed icebergs. 

19th.-The a. 8. “Rhynland,” a t  22 h. 29 m. (Greenwich, 
mean time),sighted field ice to the westward, extending north 
to south as far as the horizon. Entered Rame in N. 440 341, 
W. 48O 441, and steered 8.67O w. true ten miles and cleared it. 
The 8. s. “Hekla,” in N. 44O 30‘, W. 49O O1 saw several ice flelds 
and passed through quantities of small ice. The 8. a. “Bo- 
livia,” in N. 4 3 O  261, w. 49O 23/, a t  6 a. rn., cleared field ice. 
The 8. 6. “Fulda,” in N. 44O Po’, W. 48O 43/, at  12.46 a. m., 
passed ice field& The 8. 8. Sta>te of Pennsylvania,” from N. 
46O 61, W. 46O 261 to N. 42O 441, W. 49O 24/, on the 20th, pasRed 
heavy field ice and numerous icebergs, some being very large 
ones. The 8. a. L‘Eins,)’ between N. 43O 81, W. 49O 131 and N. 
43O 16’, W. 49O 21, from 1 to 1.46 p. m., passed a number of 
icebergs. 

20th.-The R. a. ‘( Fulda,” iu  N. 44O 401, W. 48O 431, passed 
n large ice field, and steered south for six hours. 

2lst.--The 8. 8. 4 b  GtrmCe,” i U  N. 42’ 641, w. 49O 601, passed 
several large icebergs. The ~3.8. “ Palestine” passed a number 
of icebergs, some very large, from N. 44O 501, W. 48O 20’ to N. 
4-40 20’, W. 490 20/, between 1 a. m. and 10 a. m. The a. a. 
( 6  Mareca,” in N. 43O 4/, W. 49O 651, a t  2 p. m., passed a hrge  
imberg. The 8. 8. L‘Q8iser,” on t h e  21st and 22d, between N. 
44O 81, W. 48O 141 a.ndN. 43O 401, W. 60° 8?, passed six icebergs. 

22d.-The 8. a. GLRotterdam,” h m  N. 46O 4‘, W. 46O 101 to 
N. 440 671, W. 48O 271, passed ten medium sized iceberg8 and 
several pieces of floating ice. 

23d.-The 8 .  8. ‘ 6  Rotterdam,” in N. 43O 491, W. 62O 271, 
passed fire miles south of a largeiceberg. The 8. 8. ‘ 6  Egypt 9’ 
passed an iceberg in N. 46O 261, W. 41° 601, at  6 p. m. The 
8. 8. ~~Rhaet ia ,7)  between N. 44O 211, W. 47O 241 and N. 44O 
161, W. 48O 31, passed four medium sized and four small ice- 
bergs; passed one large berg in N. 44O 101, W. 48O 401, and one 
in N. 44O 8f , W. 48’ 57/. 

24th.-The R. 8. (‘ Celtic,” at 7 a. m., passed seven miles 
south of a large iceberg one hundred and sixty feet high; 
position of berg, N. 43’ 401, W. 48O 011; air temperature, 240; 
temperatiire of water, 3b0 (Fahr.); a t  10 8. m. prtssed one- 
fourth of a mile north of n large iceberg eighty feet high; 
position of berg, N. 43’ 22‘, W. 48O 631 ; air temperature, 220. 
temperature of water, 30° (Fahr.); between 10.30 a. m. and 
11.30 a. m. passed through a quantity of sludgy field ice; 
temperature of the air,. 23O, of the water 28O (Fahr.). The 
3, 8. “ L a  Bretagne,” in N. 43O 371, W. 47O 261, at 3 p. ?., 
passed an iceberg. The a. 8. ‘‘ Egypt 7’ passed an iceberg in 
N. 44O 24/, W. 4 7 O  201, a t  2 p. m., m d  one in N. 44O 51, W. 
4 7 O  341, a t  4 p. m. 

26th.-The s. 8. Bulgarian,” in N. 46O 91, W. 44O 691 at  6 
p. m., passed an iceberg. 

- 

. 



42 MONTHLY WEATHER REVIEW. FEBRUARY, 1887. 

Coniieclincl. 
Dllddletown ........................ 
New Hovon ........................ 
Thonipsou .......................... 

26th.-The 8 . 8 .  6' Bulgarian," from N. 4 5 O  IO', W. 47O Of t a  
N. 46O O f ,  W. 47O 361, from 8 a. m. to 12.30 1). m., passed sev. 
era1 medium-sized icebergs. 

27th,-The 8. s. "State of Georgia," in N. 44O 51, W, 47= 
201, a t  6 p. m., passed two small icebergs. 

FOG. 
The following shows the positions of fogareas encouutered on 

the north Atlantic Ocean during February, 1887, as reported 
b j  shipmasters : 

16th.-The 8. 8.  L d  Kansas," in N. 42O 501, W. 62O O', liad 
dense fog from 6.16 a. m. to 10.40 a. m. The 8. 8. " Galilee,': 
in N. 42O 161, W. 65O 041, had a dense fog from 6 a. m. to 10 a. m. 

18th.-The s. s. (' Durham City," in N. 42O 29, W. 49O 201, 
had dense fog from 7.30 a. m. to 10.30 a. m. 

20th.-The 8. 8. '( Manitoban," in N. 42O 381, W. 62O 12/, 
had dense fog from 8 a. m. to 10.46 a. m. The s. 6. '' Mareca," 
in N. 44O 301, W. 45O 301, had dense fog from 5.30 p. m. to  
8.16 p. m. 

In each of the instances above cited the fog-areas were en- 
countered in the second, or southeast, quadrant of areas of 
low barometric pressure, and along the southern edge of the 
ice-field, with wind blowing from the southwest quadrant 
along the course of the Gulf Stream. It would therefore ap- 
pear that the causes which contributed to the formation of fog 
during this mouth existed, <aa in previous months, in the 
southeast quarter of cyclonic areas ; while an additional and 
obvious cause of fog formation appeared in the intermingling 
of warm, humid air from the Gulf Stream and the colder air 
over, and along the southern edge of, the ice-field. 

TEMPERATURE OF THE AIR. 
[EzjYreseed in degrecs, Fuhrenheit.] 

The distribution of mean temperature over the United States 
and Canada for February, 1887, is exhibited on chart ii by the 
dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal are iILustrated by 
lines connecting stations of normal or equal abnormal values. 

The mean temperaturo of the mouth is below the normal in 
Maine, the upper lake region, and from thence westward to the  
Pacific; i t  also below in Nevada, California, and western Ari- 
zona. I n  the southerii and Routheastern districts of the United 
States it is above the uormnl. The most notoworthy feature in 
connection with the temperature of the month is the unusually 
cold weather that has  prevailed in Dakota, Montana, and 
Idaho; a t  Rtations in these territories the mean temperature 
of the month ranges from loo to 20O below the normal. The 
mean of the month is also largely below the normal in Wash- 
ington Territory, Oregon, and California. The greatest de- 
partures in excess of the normal occur in the south Atlantic 
and Gulf states, Tennessee, and Florida, in this  region the 
meansof t h e  month average about six degrees higher than 
the usual February temperature, 

. 

, 

RANGES OF TEXPERATURE. 
The monthly, and the greatest aud least daily, ranges of 

temperature, are given in the table of miscelhneous meteoro- 
logical data. 

The following are some of the greatest and least monthly 
ranges at Signal Service stations : 

. .  

......... Middlesex ..... 26.81 29 
New Haveu ... ......... 28.2 . 101 
Wludlram .................... 30 

Watorbnry .......................... , Now Haven ................. 
Florida. 

Il l inois.  
Archer ..................... ...........I Alachua .................... 

................... i Y ~ d i a o i i  ..................... ....................... Coles ......................... 
I'eorla Yooria ........................ 
Riley ........................... ~ c ~ o n r y  .................... 
By cumoro ..................... DoKulb ....................... 
Mattoon 

Lafayetto Tlppecanm 

Muuzy Rush 
vevay Swirzerlund ................. 

,Jonoa .......................... 
~ ~ u s c u t i n o  .................. 

Moutgomory ............... 
Burnuor ....................... 
Snlut Lnndry .............. 

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

.............................. .................. ............................ ........................... ................................. ........................... ................................... 
Howard 

I Indiana. 

Lognusport CU68 ! Ioran. ....................... 

February for a series of years, the mean temperature for Feb, 
ruary, 1887, and the departures from the normal : 

3 : . 6 !  5 
31.3 I 7 

21.91 6 
19.4 1 21.8 % 

8 

21 

o i  
Lend Hill .............................. Boouo .......................... 
Full Urook ............................ Sun Diego .................... 48.1 . 1 1  
tjucrauronro ........................... i Sucranwnto ................. 49.7 I 21 

Arkairma. 

Calijornia. 

9 . 9  

o i  
Lend Hill .............................. Boouo .......................... 
Full Urook ............................ Sun Diego .................... 48.1 . 1 1  
tjucrauronro ........................... i Sucranwnto ................. 49.7 I 21 

Arkairma. 

Calijornia. 

+ 0.3 

31.9 

16.1 
24.1 
28.9 
27.4 , 

I 
I 

I 

Kaiwas. 
IndopPndonce ....................... 
Wolllllgtoll 

Louibiana. 
Grand Cotonu ........................ I 

Maine. 
Belfunt ............................... 
Corriisti ................................. I 
Gardluer * 
Orono *..... ............... 
Pallston ................................ 

Dfarracl~raet&. 
Curnbridgo * .................... i n~idci~eser ................... 
FitcllliurK ..................... Worcnater .................... 
New Uedford * ................ I Uriatol ........................ 
Somorsut ......................... ! Urietoi ....................... 
Bprlngflold ................... 1 IIumpdon .................... 
Ta11utoll * ............................... Briatol ........................ 
Williumstown ..................... Uerkslilro .................... 

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

............................. 
i¶ ! 

I h'evada. 

New Hrunsioi 
Suiut John ......................... 

Neic IIanipslrire. 

Bouth Orullgu ....................... 
Xew York. 

Factor villo 
North ......... 
Wausaon .............................. 

I'ennryfvania. 
Dyberry ............................... 

LloulB Carolinn. 

T a a r .  

Vermont. 

.......................... I 
Pnlormo ......... I 

I 
i 
i Stuteburg ............................. . Snniter ....................... 

New Uini .............................. Auatltr ........................ 
Lumenburg* ......................... Esaox .......................... 
Nuwport ............................. Orleans 

r 
i 

Strafford ................................ ! 0rang.o. 

Bird's Nest ......................... ; Northni 
Dale Enterprlae ..................... ; Hocklugham ......... 
Variety 'Mills ........................ ! Nelaon ....................... 
Wytheville ................... ......I Wytlio ....... : ............... 

Virginia. 

Helvetin ......... ......I Randolph .................... 
Ii'irconrin. 

Dalnvaii .............................. ! Walworth .................... 

16 

65 
31 
75 
17 

22.1 
' 21.1 

25.4 

22.6 

51.1 

...................... I Hnrford 

19 
33 

17 

23 

7 

14 

Orui$y ....................... 
h i n t  John .................. 

i Greatas t. ! _- 
Fort Assinahiue Montana ................ IO:.~ I 
Llolena, Montana( _ .............................. 101.5 i 
Fort Maginnis, Montaun .................... I I 
Fort Buford, Dakota .., ...................... g : 4  
Bismnrck. Dakota .............................. 68.0 1 
Poplar River, Montana ....................... 57.8 . 
Deadwood, Dnkota ......... ..............._... 56.9 i 

--- 

Morrlmuc "... ............... 
Gruftou ....................... 
Ess0x .......................... 
Tioga .......................... 
Oawego ....................... 
Oswogo ...................... 

LOUPt. 

Key Went, Florida .............................. 
Oalventou, Texas I .............................. 
Tatoosh Island Wuahlngton Tor ......... 
Hatterns Norib Carolina .................... 
Bun Dlog; Cailfornln .......................... 
Snu Francho, Cnlifornia ................... 
Neal1 Bny, Washlugton Ter "............... 

__ --- ----. - 

Fultoll ........................ 
Wuyno ........................ 

33.4 

:::$ 
35.0 

56.0 

17.2 
17.6 
17.9 

41.9 

37.1 

34.9 

16.4 

3:; 

1886-'87, 16O.0, is 4O.G below the mean of twenty-four winters past; the 
winters only of 1872-'75, 1874-'76,187&'79,1880-'81, 1882-'88, and 1884-'85 
were colder. Highest temperature of tho past wintor, 50O.4, on December 

20.3 
19. I 
19.8 
17.5 

35.3 

26.5 
24.1 
19.4 

26.7 
30. I 
14.0 

27.5 

18.1 

24.0 

32.7 

25.9 
aa.8 
20.9 

25.3 

25.9 

54 .1  

59.2 

15.0 
15.0 
17.5 

44>4 
42.0 
40.6 
40.0 

30. I 

15.2 

42.0 

11.4 
__________ 

From the " Bulletin of the New England Metoorologlcal Socletg." 

- 2.0 - 3.4 - 0 .7  

+ 3.4 

- 1.1 

+ 0.7 
0.0 

f i; 
- 5.4 

0 .0  

1 z.2 
5 + 2.9 

t 2:; - 0.2 

+ 1.9 

+ 3.3 

f 3.0 

+ 3.2 

- 2.2 - 2.6 - 0.4 

2 . 1  i ?? 2.9 

+ 7.1 

+ 5.0 

-. - - - - -. 
Of I Kanum-Wellingtoii, Sumiier county: during February of the past nine 
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Station. L- 
I htnx. I Min 

43 

Year. 
-- 

1883 
1883 
1879 
I881 

1882 1883 

1 ;& 

884,1m 
1883 
1879 

1876 1882 

- ___ ____- 
1""" the highest monthly mean temperature, 40O.1, occurred in 1882; thc 
owest mean, 24O.6, in 1886; the maxinium temperature of the present month 

'8O.0, is the highest that has occurred in February during that time; the low 
eat tern erature for February, -16O.5, occurred in 1883. 

*a?'$und.-E'allston, Harford county: during the past sixteen years the 
coldest February occurred in 1876, mean teniperaturc, 2 5 O . 7 ;  the warmest 11 
1880, mean, a70.8. 

N w  Jets%.-South Orange, Essex county: the mean temperature of tht 
P a t  Winter, 8 0 O . 8 ,  is O O . 8  above the nverage of the oat seventeen years. . I'ork.-Palermo, Oswego county: during t i e  past thirty-three yearr 
!he Coldest February occurred in 1876, mean temperature, 12O.7; the warme81 

1869, menn, 270.8. 
North Volney Oswego county: during February in the ast nineteen yenn 

!he highest monlhly mean, 28O.4, occurred in 1882, the Ewest menn, 12O.4 
1886; the mean temperature of the winter of 1886-'87, 21O.1, IS 1O.9 beloH 

the overage of the past nineteen years. . Ohio.-Wauseon, Fulton, county: the highest February mean temperature 
the past seventeen years, 35O.4, occurred in 1882; the lowest mean, 11O.3, ir  

1875; the February extremes for that time are 02".7,.in 1880, and -24O.3, 11 
1885. The mean tem erature of the past winter, 2 2 O . 6 , ~  2O.4 below the nvera e 

SWlh Carolina.&ateburg, Snmter county: the following table shows $e 
mean, maximum, and minimnm temperatures of February for seven years: 

--2___- 1- - --! __ 
11881. 11882. 11683. I I 8 Q .  1 1885. I 1886. 11887. 

Nin. 

0 

19.3 
14.4 

-1l.c - 9.c 

35.c 
35.c 

- 2 2 . ~  

7.6 1.c 

Z30.( - a:; 
-24.e -4o.c 

arm ................................................. i t . 9 1  g.01 4 . 7 1  2.21 4i .81  0 0  44.71 :.I 

HaXtmum ........................................... I 70.0 74.0 78.0 75.0 6 .o 68.0 74.c 
t ln lmum ........................................... . 26.0 ag.0 34.0 21.0 1 . 0  14.0 31.C 

Alabnina ................ 
Do .................... 

Arlv.ona ................... 
Do .................... 

Arkanane ................ 
DO .................... 

California ................ 
Do .................... 

Colorado ................. 

Uo .................... 
Do 

Cunnecticnt 

Dibkotn 
Do :. 

Dlatrict of Colnnibln 

Do .................... 
Qoorgla ..................... 

Do .................... 
Idnlio ...................... 

Do .................... 
Indlnn Torrltory ...... 
Iowa ....................... 

bo .................... 
K I U I ~ H R  ......-............ 

Do .................... 
Kontucky ............... 
Louislnnn ................ 

Do ................... 
Malnn.. .................... 

Do .................... 
ltnrylniid ................ 
Mnsenchusetts .......... 
bliclilgnn ................ 

Do .................... 

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

Florldn .................. 

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

!kas.--hTew mni, Austin county: the extreme temperatures for February 
during the past fourteen years, arc 88O.0, in 1885, and 16O.0, also in 1888. 

%mont.--Strafford, Orange county: during the past twelve years the 
hishest February mean temperature, 26O.7, occurred in 1877; the lowest mean, 

e o ,  in 1886. 
%ginia.-Dale Enterprise, Rockinghnm county< during the past seven 

Yeera the warmest Febrnary mean temperature, 42O.4, occurred in 1888; the 

.Variety M:lls, Nelson county: during February of the past ten years the 
!%heat monthly mean temperature, 48O.4, occurred in 1884- thelowest, 29O.6, 
1n 1886. The mean'temperature of the winter of 1886-'87, 34O.7, is 1O.8 

mean 28O.9, in 1886. 

the nverage for the corresponding period of the last ten years. 
h the following table ore given the mean temperatures for 

the several geographical districts, with the normals aud depart- 
me8, a8 deduced from Signal Service observations : 
- Average temperatures for  February. 

lobl lo  .................. 
l'rescott ............... ......... 
8nn Fnrncisco ........ 
BnnDiego- ............ 
Denvor .................. 
'NewLondon ......... 
l'lke's PnHk I 
New Haven 

Fort Buford 
Ynliktou 
Wanhlngton City 
Jncksonvlllo ......... 
KeyWeat .............. 
Atlnnta. .............. 
Snvniinali .............. 
UoleG Clty .............. 
Cairo .................... 
Chicngo ................. 
Fort 6111 ................ 
Dubuqun ............... 
Dee l o i n o s  ._ .......... 
Dodgo Clty ............ 
1,onvenworth ........ 
Loulavillo ..... "...... n . 9  19.: 
Kow Orleans ......... 81.5 @ . e  
Shroveport ............ 78.2 34.: 
Enstport ............... 47.2 - 4 . 2  
Portiaud .............. 41.9 - a $ !  
Dnltiinore ............ 72.2 20.s 
Uuston ................. 47.6 5.1 
Marquette ............ 36.5 -13.c 
Grnnd Haven. ....... 46.0 - 7.3 

28 -38 c 

Montgoniory ......... 1 

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

......... 

Districts. 

76,'80 188 & 
Islea 
1883 
I880 
1883 

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

1 8 . 0  c - 9: .  - 2.6 
-13.7 - 9.0 

1880 

1876 1676 
1883 

I I I 

The following ore some of the most marked departures from 
t>ormai temperature at Signal 8ervice stations : 

-23.0 
-ao.o -16.1 
- 1.3 

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

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

42:a 
79.6 
74.1 
46.1 
61.0 
59.0 
59.0 
51.1 
33.2 

g;; 

Deloa normal. 
_. .... .___- 

Walln Wnila \Vnsiiington Torrltory ..... 
Fort Asalnodolne, hlontnna ................. 
llelonn Muntnnn ................................ 
Fort Dkdwell, Cnlifornln ..................... 
Ulsmarck, Dnkota .............................. 
Yort Buford, Dnkotn ........................... 
Vnluntlni~, Nebrnskn ........................... 
Fort Mnulniiia. Xontunn .................... 

-26:7 
37.1 
3.s 

-55.4 
-40.' 
-16.; 
-15.5 

1.2 
-26.0 

16.7 
8.7 

Table of comparative maximum and minimum temperatures for Febn~ury. 

E74,;P3& 

;% 
-ao.o 
-10.2 

z ::: 
Ylnneaotn ............... Salnt Vincent. ....... 

Do .................... Saint Pnnl ............ 
tdiarisslppi .............. Vickrburg ............ 
tdlssoiirl .................. Saint Loulr ............ 
tdontnna ................. Fort Aeslnabolne ... 

1886 
18no 
1880 
1882 
18% 
I 8 8 6  
1882 
1% 
1879 
1883 
1880 

1874 

1883 
%2 

-39.a 
-32.0 

16.0 - 7.9 
-47.0 
-3a.o 
1 9 . 0  
Y . 9  
-17.0 
-4a.o - 5.0 - 3.0 
-13.0 - 4.0 

- 9.6 
2:: 

Do .................... 
Nebrnakn ................. 

Do ................... 
Nevadn ................... 
New Haoi~islriro ...... 
New Jersoy .............. 
New Yexlco ............ 
Now York ................ 

Do .................... 
forth Carollna ........ 

Do ........._......... 
)hi0 ........................ 

Do .................... 
)re%: .................... .................... 
'ennsylvania .......... 

Do .................... 
U o d a  Island ........... 
louth Carollna ........ 

Ueiona ................. 
North Piatto ......... 
Oinnhn ................. 
Winnoniucca ......... 
Yount WsBiilngton 
Atlantic Clty ......... 
Snnta FB. .............. 
Duffnlo .................. 
New York City ...... 
Charlotte .............. 
\Vllmlngton ........... 
Cincinnati ............ 
Snndusky .............. 
Portland .............. 
noseburg. ............. 
Plttsbiirg .............. 
Phllndel iila ......... 
Charloston ............ Block Iafand ......_. 

Sluce oatabllshnient of station. 

70.8 
75.0 
70.0 
60.5 
63.0 
70.0 
66.6 
65.6 

- 
m ux 
- 

0 

78.1 
n1.: 
80.c 
74.': 
78.1 
77.c 

72.c 
ag.( 
65.c 
62.c 

78.c 
81.c 
87.c 
74.: 
00.c 
65.; 
74.c 
63.c 
72.c 

6g:i 
78.C 
73.c 
77.! 
e 0 . c  
&.: 
47.c 
5 8 . c  
78.c 
b4.C 

49.: 

73.2 
63.r 
6a.1 

69.0 
43.0 

75.0 
63.8 
69.0 

73.0 
70.0 
65.0 
72.1 
76.5 
75.0 
54.0 
78.0 

79.0 
79.0 
84.6 
78.0 
68.0 
75.0 
81.0 
55.3 
61.0 
65.0 
60.0 
59.0 

G:; 

8:: 

p.: 

3:: 
8:: 

$2 
71.0 

E:: 

- 

25.7 
27.2 
14.7 
8.5 
9.1 
7.0 

I I 
1810 

Pennesseo ..."............ 
Do .................... 

Paras ...................... 
Do .................... 

ltah ...................... 
firglnla.. ................ 

Do... ................. 
Nashlngtou Tor ....... 
Nlaconsln ............... 

Do .................... 
Hyonilng ............... 

DO .................... 
lesa -34.0 
r88a -2 .6 

19,'80.'81 

Knoxvlllo ...... : ..... 71.8 21.6 
Neniphla .............. 26.0 
~rownnvilie .......... E:: 40.0 
Fort Elilutt .......... 77.2 3.1 
SaltLakeCity ....... 55.4 ,13.0 
Lynchburg "....._.. 72.2 10.0 
Norfolk .......... ._.. 75.0 26.8 
Spokane Falls ........ 52.6 - I  I .o 
OlymIJ la...... ......... 53.5 I 

2.2 La Crosse .............. -18. 
Milwaukee ............ $12 1- 9.4 
Clieyenne ................................... 

I 

- 
rear. 

8.7 1 - 1.6 
27.9 a6.5 
22.8 j 15.5 

Frosts occurred in the various districts on the following 

New England.-1st to 28th. 
Middle Atlantio states.-1st to 28th. 
South Atlantio 8tutes.-lst, Sth, 12th) 14th, 17th, 23d) 26th, 

Florida.-Archer, Alva, end Duke, 28th. 
Emt GuZf statas.-Atlanta, Georgia, 12th, 13th ; Tallahassee, 

Florida, 16th ; Qreeusborough, Livingston, and Mobile, Ala. 
lama, Pensawla, Florida., and Viuksburg, Mississippi, 28th. 

Tenne88ee.-lst8, 3d, 4th, Sth, l lth,  12th, 13th, 19th, 22d,26th, 
!7th, 28th. 

Ohio Vallay.-lst to 6th, 9th to lSth, 17th to 28th. 
Lower lake region.-1st to 28th. 
Upper lake region.-1st to 28th. 
Extreme northwest.-1st e0 28th. 

lates : 4 

!7th, 28th. 

Weat Qulf8tatss.--lSt to 4th, 21St, 2Hd, Wth, 28th. 

- 9.5 - 1.4 - 7.3 
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..................... Port Huron, Mlchignii 5.40 ' 
Erie Ponnsylvanla ............................ 5.24 I 
Ciov~~lnnd, Ohio ................................ 5.10 . 
Tolcdo, OliIo .................................. 4.96 1 
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.......................... Codar Keys, Florida 3.19 
Jnckaonvllle, Florlda ........................ 3.06 
Charleston South Carollnn ............... 1.30 
Norrolk, Virginin ............................. 1.19 

FEBRUARY, 1887. 

.............. 
Peoria ................................... 
Riley .................................... 
Bycarnoro .............................. 

Iiidiana. 
Lafnyotto .............................. 
Logansport ........................... 
Mauzy ................................. 
Vbvlcy .................................. 

Iowa. 
Crosco ................................... 
tdenticwllo ............................. 
bluecallno.. ......................... 

Kaiiaa,. ............. ............. 

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

............................. 
Orono* ................................. 

~lar~lntui .  
Fallston ............................... 

Maouacliiiadla. 
Canlbridge .......................... 

upper hfi88i88ippi Vdky.-bt 28th. 
Mi88oUTi Valley.-lst to 28th. 
Nodhmn slope.-lst to 28th. 
Middle sbpe.-~st to 28th. 
buthern 8lope.-3d to 6th, 8th, 9th, 11th to 15th, 17th to 

Southern plateau.-1st to 5th, 7th to 28th. 
Middle plateau.-1st to 28th. 
Northern plateau.-1st to 28th. 
North Pa&@ comt region.-1st to 28th. 
Middk  Pa&@ oomt rqion.-2d, 3d, 5th, 6th, 7th, loth, 14th 

to 20th, 22d, 23d, 25th to 28th. 
South Pacifi coaet region.-Riverside, California., 3d, 4th, 

Sth, l l th ,  12th, 17th, 18th, 20th, 21st, 23d, 24th; Fall Brook, 
Oalifornia, 3d, 4th, 12th, 17th, 21st; Los Angeles, California, 
4th, 21st to 25th ; San Diego, California, 17th, 19th. 

Ice formed on calm water in the southern districts of the 
mun try on the folloying dates : 

Arizona.-Maricopa, 21st, 23d. 
California.-Sacramento, 3d, 7th, 16th, 19th, 25th, 26th ; 

San Francisco, 20th, 22d, Blith, 26th; San Diego, 19th ; Nico- 
1 8 ~ 8 ,  26th. 

Texas.-San Antonio, 4th. 

Fort Assinaboine, Montana: on the 2d the barometer was 
high, mid almost stationary ; mean reduced for the day 30.79, 
which is the highest on record at this station ; on the night of the 
2 3 d  t h e  minimum thermometer registered -66O.4; this is the  
lowest temperature on record at this station. Reports from 
the cattle ranges state that many cattle were dying from 
the effects of extreme cold weather. Stage coaches were de- 
layed three or four days on account of deep snow drifts. The 
observer at Fort Maginnis, Montana, states that ou the 2d and 
3d very high pressure, with heavy northwest winds and low 
temperature, prevailed ; minimum on the 2d - 4 2 O . 0 ,  the lowest 
known at this place. In t h e  vicinity of Fort Maginnis, and 
over the entire territory, large numbem of cattle perished from 
cold and starration. A t  Poplar Biver, Montana, the tempera- 
tore on the 2d was -26O.0, and on the 3d -44O.6, with strong 
westerly winds prevailing. Numbers of cattle in the vicinity 
perished from cold. 

28th. 

ICE. 

. LOW TEMPERATURES. 

PREOIPITATION. 
[Eqrescred in inches and hundredth.] 

The distribution of precipitation over the  United States and 
Oanada for February, 1887, aa dotermined from the reports of 
about six hundred stations, is exhibited on chart iii, and in 
the table of miscellaneous data are given, for Signal Service 
stations, the total precipitation, with the departures from the 
normal. 

The precipitation for February, 1887, is above the normal 
in all park of the United States, except South Caroline, 
Qeorgia, Florida, Louisiana, Montana, and part8 of Texas, 
Arkansas, Washington Territory, and Oregon. The excess is 
especially large in California and Rout$ern Oregou; in the 
former state the precipitatiop of the month is abont twice the 
usual amount for February. A large part of this excessive 
precipitation fell on the 3d-4th, 8-9th, and 14th, a number of 
stations in California reporting on these dntes a fall of over 
two inches, and several of over three inches, in twenty-four 
hours. The excess is also large in the  Lake region and Ohio 
Valley, in the former district the precipitation of the montli is 
more thau twice t h e  normal amount, a considerable part of 
this fell during the prevalence of low-area number v on the 
10th and 11th ;  on those days a number of stations reported a 
fall of over two inches in less than thirty-six hours. Tho 
greatest deficiency of rainfall occurs in Florida, where the 
amount for the month is very small, few stations reporting over 
0.90. 

The following are some of the most marked departures from 
the normal precipitation at  Signal Service stations : 

Yadlaon ....... : ............ 
Coles .......................... 
Peoria .................. 
Ycnonry .................... 
Do Knlb ..................... 
Tippocanoe ................. 
Oaas ........................... 
Uunh .......................... 
lioward ..................... 
Jones .......................... 
Musontine .................. 
blontgonrory ............... 
Sumnor ....................... 
Konnobec .......... 
I'onobscot .......... 
Iiarlord ....................... 

Swltxerlnnd ................. 

h'euada. 
Carson City ........................... 

New Btlcwick. 
Baht John ........................... 

h'sw Hampihire. 
Concord ............................. 
Hanovor ............................. . 

- -  - 1  - -  -- 

Arkaiiroa. 
Land Hill .............................. Boone .......................... 

Ormsby ...................... 
Saint Johu .................. 
Yorrimac 
Qrnfton ....................... .................... 

co 1 ~ o r l l i n  * 
Fnll Brook ............................. 
Sacranionto ........................... 
Santa Barbai a ....................... 

Conacclicut. 
Canton .............................. 
Hartford* ............................. 
Middletown ........................ 
Walllugford ....................... 

Florida. 
Archer ................................. 

Illiiiow. 

Fwtorvlllo ........................... 
Menand's ....._.. ..................... 
Waueoon .............................. . Ohio. 

New Ulni ............................. 
Vermont. 

Lnnenl,urg* _ ........................ ........................ ........................ 
giuia. 

Blrd'e Nos1 ........................... 
Dale Entorpriae ..................... 
Variety Mllls ............... .... 
Wythovlllo .................. .... 

Wed Virgiiiia. 
lidvetla ................................ 

Tloga .......................... 
Albnny ....................... 
Oawego ..................... 
E'ulton ........................ 
Wnyno ........................ 
Keralinw ..................... 
Bumtor ...................... 
Austiu ........................ 
Eeaax ..... 
Orloaiis .. 
Ornngn .... 
Nortlinmpton .............. 
Ilockinglrnm ............... 
Nelson ........................ 
Wytho ........................ 
Raudolplr .................... 

I 

3.74 
3.19 
3.Q 

3.84 
3.72 
4 ' 5  
4.35 

2.74 

3.04 
5.15 
2.15  
1.66 
2.82 

3.53 
2.75 
4.Q 
3.65 

0.95 
I .ga 
1.77 

2.17 
1 . 1 1  

3.59 
3.99 

4.00 

3.63 
4.44 
4.14 
3.65 
3.54 

3.63 
3.53 
2.71 
2.59 

1-43 

4.77 

2.66 

3.75 

:::3 

2.11 

::9 
2.93 

2.77 

2.85 

3.46 
2.21  

4.53 

;:g 
3 . w  

3.61 
3.47 
3.61 
3.32 

4.80 

L 

:e' 
1' BP. 

z - 

5 

I2 
a1 
30 

15 
15 
29 w 
4 

5 
7 

31 
14 
6 

8 
33 
7 

15 
34 
40 

15 
9 

49 
19 

16 

a1 

2 
13 
36 
13 

74 
17 
40 
58 

12 

21 

8 

17 

:: 
17 

5 
4 

33 

13 

18 

6 

15 

39 

20 

12 
12 

18 
7 
8 

22 

IO 
__ .  ._- - - - - -. - - _ -  . _.- 

From tho "BulleLln of the Now England Meteorological 801 

IilClle4. 
4.0s 

::ii 
7.56 
7.16 

0.38 

4 . h  
4.15 
5.45 
4.82 
4 . 9  

2.94 
5 .  I 
6.22 
8.28 

1.88 
4.62 
4.12 

5.63 
5.89 

4.46 

4.96 
4.44 
5.07 
5.34 
4 .ss 
4.43 
6.25 
3.92 

4.50 

3.17 

7 . h  

4.86 
7.67 

5.07 

2.88 
3.40 
2.03 

7.19 

::2 

4 . b  

1.27 

I .@ 

2.b 

3 . k  
4.75 
5.V 

3.8: 
4.72 
3.91 
3 . s  

7.68 

ty." 

0.00 
0.93 
I .69 
1.04 
0.28 
1-97 
0.19 
1.70 
1.95 
1.91 

+ 1.84 

+ 1.83 

$3:: 

$ ::2 
+ 1.32 

- 0.90 

+ 4.42 

+ 2.04  

- LZ9 - 0.32 

- 2.53 

$3 2.86 

$ 
+ 0.18 

+ 2.88 
- .  
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. . . . . . . . . . . .  

Orovlllo .................................................................... 
Borry Creek 
Q a h n  Rnnclr ............................................................ ............................................................... 

,445 

Milap from 
Orovlllo. 

___ 
0 

I 8  
aa 

Avorn e for Frb., 
8 i g n a L r v l c o  ob- 

servntions. 
coml,a,qabn of 
x e b  1887 
with’lireuvorl 
PRO forseveral 

Dlstrlcts. 

---.---.--..--- 

England .............................................. h . . .  ............ 
Middle Atlnntic ltutos ............ ....................... 
‘“nth Atinntic states ................................................ 
F1ofida Peninsula ...................................................... 
v n  Quir etntes ..................................................... 
Bimtern Qulr ataten .................................................... 

O Ornude Valley ................................. - ................. 
Tennw.es... ................................................................ 
Ohlo Valley ............................................................... 
e r l n k e r s g l o n  ...................................................... 

PPer lake ro ion ........................................................ 
R x t r m e  nurttweat .................................................... 

Mleeiertippi Vnlley ........................................... 
alerourl valley ......................................................... 
Nortllern siupe ........................................................... 
Middle slope ............................................................... 
p n  alopo ............................................................ 

l l t k n  pintonu ....................................................... 
p d l e ~ l a t e a u  ......................................... I. ............... . Northern platean ........................................................ 

ort11 PeoiRo conat rogion ......................................... 
“‘dl9 ~ n ~ i n c  connt regio;: ......................................... 
south C048t region ............................................ - 

.Fort Buford, Dakota : on the 1st heavy snow, accompanied 
bY.aQ easterly gale, fell from 6.07 to 11.20 p. m., causing deer 
drlftS which blockaded all roads. Reports frolu Fargo, James 
t<’wn, and numerous other places throughout the territory 
‘peak Of heavy suows and high winds, with extremely lOW tern 
pereture, ;t9 prevailing during the first pert of the montll, 
Qreat losses have been incurred by ca,ttlemen, the  Stock Pcrlsh 
lag from the effects of cold aud lack of food, the dead grasF 

which they feed during the winter being covered to a 
, greater depth thau usual with crusted snow. The continued 

suafisaion of ‘ 6  blizzards 7, and deep snows, with very low tern 

For 80v- 
ernlyenrs 
-- -- 

Inohsr. 
4.10 
3.46 
3.70 
1.75 
4.73 
4.34 
I.@ 
5.20 
3.67 
2 . 9  
f .99 
0.73 
a.11 
0.86 
0.78 
0.57 
0 . 9 ~  
1.30 
1.16 

3.44 
2-13 

i:3 

Derstures even for this region, have been disastrous to every 
Interest, especially along the line of the Northern Pacific Rail- 
:oad in Dakota and Montana, where heavy mortality among 
3attle has occurred. 

Huron, Dakota: owing to the heavy snow storms and high 
winds that prevailed during the first decade of the mouth many 
trains on the Chicago and Northwestern Railroad were delayed. 
Du the 11th the road to the eaatward of Huron became com- 
pletely blockaded by heavy compact snow, and on the 13th no 
trains arrived from tiny direction. The road between Huron 
md Chicttgo remained blockaded until the end of the month; 
m the 28th the railroad ofllcials stated that it would probably 
be two weeks before the road could be openedtoward the east, 
h e  snow drift being too compact to yield to tho forae of the 
mow plows. 

Sau Francisco, California : heavy rain fell during the night of 
the 4 4 t h  and until 6.60 a. m. of the Sth, when light snow began 
ralling; from 6.86 until 8.10 a. m. the snowfall was very heavy. 
snow and rain fell until 2.46 p. m. ; from that hour until 6.20 
p. m. light snow fell. At 12.46 p. m. the snow in the ea te rn  
part of the city was 3.7 iuches in depth; in the western part 
the depth waa fully seven inches, aud did not all disappear until 
the aftqoon of the 7th. The storm was accompanied by low 
temperature, the minimum, 3 3 O . 1 ,  being the lowest on record 
3ince the establishment of a signal offlce at Sau Francisco. 
The observer reports this to be the heaviest snowfall on record 

.__- 

Inoha. 
4.91 
3.75 
2.55 
0.63 

3.7 
0.66 
7.67 
6.18 
6.19 
3.41 
0.55 

0.57 

o.4a 

1.54 

5.42 

3 1.17 :34 

:::t 
o.ao 

Tor this place. 
Oroville, Butte couuty, Oelifornia: the voluntary observer 

h t  this place gives the following stabmeat in regard to heavy 

Inohu. 

’ t :::; 
- 0 3 :  

$ ::: 
$3: : ;  
$ ::; 

- 1.1: - 1 . 1 :  + 0.7: 
- 0  

- 0.11 

- 0.1 - 0.3: - 0.3 - 0.1 + 0.3. - 0.y - 2.3: 

snowfad in tKat vicinity : 
On the Sdasnow storm commencedin the mountnins, and, with but slight ces- 

satioli, raged for tou days. This has been the most severe storm experienced 
since the winter of 1867-’68. Much damage has been done from the great 
weight of snow crushin in houses and barns. The table below willgive some 
idea of the severitv of &is storm, with the depth of snow in die several places 

Depth of 
mow. 

Feb. 13th. ____- 
Fsel. 
0.0 
1.0 
3.0 
5.0 
6.5 
7.5 
9.5 
5.5 

Elevation nbove 

sea-levol. 

Fd. 
171 

1.760 
1,500 
3,400 
1,500 
3, %I 
4,500 
1, no 

Durango, La Plata county, Colorado : during the night .of 
the lf3-17th, and on the 17th, high wind end light snow pre- 
vailed. At  Durango the total fall waa only about three inches, 
but on the adjacent mountains it fell to a depth of sixteen and 
eighteen inches and drifted badly. A large snow slide oc- 
curred in the Animas Oafloo, betweeu this town md Silverton, 
which completely 5lled the cafiou, covering to a depth of more 
than seven hundred feet a railroad that passed through it. 

Saint Paul, Minuesota: light and lieavy snow fell on the 
14th, 16th, 17th, lSth, and 19th; on the 18th and 19th high 
winds prevailed, drifting the R ~ O W  badly and filling railroctd 
cuttings, delaying trains from two to six hours. On the 25th 
and 2Gth light snow fell, accompanied by heavy west and north- 
west winds which caused it to drift badly. Trains on the 
Sioux Uity branch of‘ the Omaha Railroad were abandoned, a,nd 
those on other liues delayed several bours. On the morning 
of t h e  26th nearly all lines in the state reported 8 blockade 
from snow. Iu aome places the drifts were many feet deep, 
causing more delay than any previous snow storm this winter. 

Marquette, Michigan : duriug the afternoon of the 17th and 
night of the 17-18th a heavy snow storm, accompanied by high 
wind, prevailed ; maximum velocity of the wind, Chirty-three 
miles per hour froin the east, a t  3.04 a. m. This wa.8 one of 
the worst storms of the winter, the snow drifting in places to 
B depth of from six to twelve feet. Travel of all kinds was 
impeded aud telegraphic communiwtion inteimpbd. The 
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Ohicago and Northwestern Itailroad was blockaded severa 
hours; on the Detroit, Mackinaw, and Marquette Railroac 
several trains were abandoned. 

Roseburg, Oregon: cattlemen in the Umpqua Valley anc 
eurrounding country have suffered considerable loss in sheel 
and cattle during February on account of the heavy snowfall 
the total depth for the month at  Roseburg being 37.2 inches 
which is an unusually large amount for this statiou. 

Saint Vincent, Minnesota: l ight snow fell on the night o 
the 2625th and until midnight of t h e  26th. On the  earlj 
morning of the 26th the wind increased in force, and a t  6.4[ 
a. m. a gale set in from the northwest and continued until 
4.60 p. m., attaining at  2.46 p. m. a velocity of thirty-two mile! 
per hour. The snow which had fallen on the previous daj 
was swept into large drifts, and numerous fences and smal 
buildings were blown down. On the 26th the north bound 
train reached this place fourteen hours late. 

Duluth, Minnesota: light and heavy snow fell on the 23d 
24th, 26th, and 27th ; on the 26th the snow was  accompanied 
by a high northwest wind which reached a t  11 a. m. a velocitj 
of thirty-two miles per hour, drifting the snow badly and in 
terrupting travel of all kinds. The railroad between Saini 
Paul and Duluth was completely blockaded by snow, no trainr 
arriving at  t h e  latter place until the afternoon of t h e  28th. 

La Crosse, Wisconsin : on tho 26th light wind blew from the 
northwest until 7 a. m., when i t  suddenly increased in force 
and during the afternoon blew a gale; maximum velocitg 
twenty-nine miles per hour. The high wind drifted the snow 
that covered the ground, delaying, and in many cases entirelg 
suspending, railroad trafflc. 

The dates on which mow fell in the various districts are ae 

New England.-lst to l l t h ,  13th to 27th. 

South Atlantic eta2ee.-Stateburg, South Carolina, 1st ; Le. 

T#eet Gulf statea.-Fort Gibson, Indian Territory, 3d, l l t h  ; 

Ohio Valley.-1st to Sth, l l th ,  12th, 18th to 23d, 24th, 26th, 

Lower lake region.-1st to 7th, 9th to 13th, 16th to 28th. 
Upper lake region.-1st to 28th. 
Extreme nOrthWe8t.-IRt to 7th, 9th, loth, l l th ,  13th,  14th, 

. a  follods: 

Middle Atlantio 8i%te8.-1St to 8th, list to 15th, 18th to 28th. 

noir North Carolina, 14th. 

Fort Smith, Arkansas, 4th. 

27th, 28th. 

16th to 20th, 22d, 23d, 26th, 26th, 27th. 

lSth, 17th to 23d, 26th, 26th. 
upper Mi88i88ippi Va&y.-lSt to 7th, 9th, loth, l l t h ,  14th, 

kizssouri Val2ey.-lst to l l t h ,  13th to 23d, 26th, 26th. 
Northern slope.-let to lo th ,  12th, 13th, 14th, 16th to 26th. 
Middle slope.-1st to 7th, lOth,llth,l3th,l6th to 23d, 26th, 26th. 
Southern ebpe.-3d, 4th, 6th, l l t h ,  20th. 
Middle plateau.-1st to 26th. 
Northern plateau.-1st to 27th. 
North Pact;fic coast region.-1st to 14th, 16th to 26th, 28th. 
Middle Pacz,lic coast region.-Fort Gaston, California, lst, 2d, 

3d, 7th, 13th ,  14th, 20th, 21st, 24th, 25th; Susanville, Cali- 
fornia, lst, 2d, 3d, 6th to 9th, 12th to 16th 19th, 20th, 21st, 
24th ; San Francisco, Angel Island, Benicis barracks, Presidio 
of San Francisco, and Princeton, California, 6th ; Salinas, Cali- 
fornia, 21st. 

MONTHLY SNOWFALL8. 
[Ezprwaed i n  inchu and tenth.] 

The following stations report a monthly snowfall of ten 
inches or more : 

Cali;fornia.-Cisco, 228.6; Summit, 207; Emigrant Gap, 188; 
Boca, 127; Truckee, 122.6; Towles, 116; Susanville, 88; Fort 
Bidwell, 49 ; Tehichipa, 42 ; Colfax, 38 ; Keene, 30 ; Mojave, 16. 

Connecticut.-Cauton, 22 ; Collinsville, 20.6 ; Hartford, 20 ; 
Sonthington, 16.6; New London, 14.6; Middletown, 14; Bethel, 
12.8; New Haven, 10.6 

Dakota.-Parkston, 17.6 ; Webster, 16.6. 
Illinois.-Lake Forest, 16.8 ; Windsor, 14; Rockford, 12.6; 

Waukegan, 11.6; Aurora, 10.8; Cedarville, 10.6; Itiley, 10. 

Iowa.-West Milton, 10.1. 
Maine.-Eent’s Hill, 45; Cornish, 43; Lewiston, 37.7; So- 

lan, 36.7; Gardiner, 34.8; Orono, 33.5; Belfast, 26; Portland? 
24.9 ; Eastport, 16.9. 

Maryland.-Kew Midway, 11.  
Macreachztsetts.-Rome, 37 ; Gilbertville, 28 ; Fitchburga, 26.8 ; 

Springfield, 24 ; Newburyport, 23.5 ; Amherst and Fitchburg b, 
22.6; Dudley, 22; Ludlow, 21.8; Lawrence 21.6; Williams- 
town a, 21 ; Concord, 20.8; 3lonson, 19.6; dilliamstown b, 19; 
Westborough, 18.8 ; Mansfield and Taunton a, 16.2 ; Worces- 
ter a,, 16.4 ; Worcester b, 16.2 ; Beverly Farms and Blue Hill 
Obserwtory, 16 ; Fall River, 12.5 ; Boston, 12 ; Somerset, 11.8; 
South Hingham 11.5; Milton, 11.2 ; Taunton b 10. 

Michigan.-Aipena, 38.1 ; Traverse City, 33 ; harrisville, 31 ; 
Mackinaw City, 22.4; Marquette, 16.6; East Saginaw, 16; 
Escanaba, 10.8; Lansing and Grand Haven, 10. 

Minnesota.-Minneapolis, 22.2 ; Northdeld, d l  ; Mankato, 
17.6; Rochester, 16; Albert Lea, 13; Excelsior, 12.4; Saint 
Cloud and Duluth, 12; Spring Valley, 11; Red Wing, 10. . 

Montana.-Helena, 11.2 ; Fort Maginnis, 10.6. 
Nebrueka.--Pork, 16.6 ; Tecumseh, 13.6 ; Tacoma, 12.6 ; North 

Plattc, 12.2 ; Stockham, 11.6 ; Marquettc and Brownville, 10.1. 
Nevada.-Carson City, 43 ; Reno, 29; Wadsworth, 22; Pali- 

sade, 21.2; Carlin, 20; Hallcck and Hawthorn, 18.6; Hot 
Springs, 18; Winnemucca 17.1; Otego, 1 7 ;  Elko, 16; Toano, 
16; Browns, 12.9; Humholdt, 12.6; Beowawe, 12; Battle 
Mountain, 11.6. 

New Hampshire.-Quincy, 60.8 ; Berlin Mills, 40 ; Shelburne, 
36; Orafton and Hanover,34; Walpole 33.1; Concord, 29; 
Manchester and Stratford, 27; West Miian and Manchester, 
26; Nashua, 22.8; Antrim, 22.7; Mount Washington, 15.4. 

New Jersey.--Dover, 16.4; Paterson and Xoseland, 13 ; Sonth 
Orange, 12.6. 

New Pork.-Lebanon Springs, 21.6 ; Cooperstown, 21 ; North 
Concord, 20.8; Menands, 19.9; Rochester, 18.4; Auburn, 
16.6; Ithaca, 15.9; Albany, 16.4; Penn Pan and White Plains, 
15; Boyd’s Corners and Humphrey, 13; Oswego, 12.7; Fac- 
toryville, 12.6; New Pork City, 11.9. 

Oregon.-Eola, 32; Roseburg, 27.2 ; Albany, 26; Portland, 
17.9; Astoria, 17.5; La Grange, 11.5; Mount h q e l ,  10.6. 

Penmyl.aania.-Dyberry, 23 ; Zionsville, 16.1 ; Wellsborough, 
14.4; Grampian Hills, 14; Blooming Grove, 13.8; Emton, 
13.2; Catawissa, 14.9; State College, 12.6; Erie, 11; Phil- 
lipsburg and Quakertown, 10. 

Rhode I82and.-Providence a, 14.6 ; Bristol, 12.8; Olneyville, 
12.6 ; Providence b,  12. 

l7tuh.-Salt Lake City, 16.6; Fritwo, 14.3; Ogden, 12.8; 
Corinne, 11. 

Vermont.-Strafford, 61 ; Chelsea, 42.6 Jacksonville, 39.7 ; 
Townshend, 37.8; Newport, 36.8 ; Brattleborough, 36.7 ; Marl- 
borough, 33.6; Lunenburg, 33 ; Charlotte, 29.6; Vernon, 28; 
Poultney, 26.5; Burlington, 21; Post Mills, 16. 

Virginia.-Dale Enterprise, 10. 
+Vushington Territory.-Port Angeles, 48.8 ; Walla Walla, 

27; Tatoosh Island, 20.3; Blakely, 19.6; Tacoma, 16.7; Ken- 
newi.ck, 12.6; Fort Canby, 12.6. 

Wisconsin.-Green Bay, 28.9 ; Wausau, 26.6 ; Embarras, 
23.6; Milwaukee, 18.2; Manitowoc, 13.6; Bond du Lac, 12; 
Delavan and La Crome, 11. 

Wyoming.-Camp Sheridan, 46.6. 

Cal~fornia.-Susanville, 12 ; Fort Bidwell, 9. 
Uolorado.-Pike7s Peak, 2. 
Connecticut.-Hartford, 6; Southington, 6; Bethel, 4; Kew 

Eaven, 1.6. 
Dakota-Fort Totten, 17; Parkston and Fort Buford, 12; 

Deadwood, 10; Huron, 6; Eighmore, 6;  Bismarck, 3. 
Illinois.-Sycamore, 2. 
Iowa.-West Union, 14; Cresco, 10; Independence, 8 to 12; 

Monticello and Dubuque, 6 ;  Bancroft, 4; Cedar Rapids, 1.6; 
3inton and Muscatine, 1. 

DEPTH O F  UNMELTED SNOW ON GROUND AT END O F  MONTH. 
[Expremed in inchea and tenth.] 
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~ansaa.-Wnkefiel d, trace. 
blaine.-Cornish, 48 (in the moods) ; Portland, 24; Qardiner 

22; Orono, 15; Eastport, P. 
Maryland.-New Midway, 6; Cumberland, 4 ; Pallston, 2.5, 

Baltimore, 0.6 ; Woodstock, trace. 
~~~sachwret~ . - -Wi~l ia lnstown,  9; Amlierst, 6 to 8; DudleJ 

and Worcester, 4;  Westborough and Boston, 3; Blue Hill 
Observatory and Milton, 1; Xortli Truro, trace. 

dlichigan.-Trarerse City, 40 ; Mackinaw City, 25 ; Alpena 
20; Escanaba, 15; Marquotte, 13; Grand Haven, 7;  Easl 
8aginaw and Kalamazoot 6; Swartz Creek, 3 to 10; Detroil 
and Port Huron, 2; Birmingham, 1 ; Lansing a, 0.5 ; Lansing 4 trace. 

dlinnesota.-Saint Vincent, 16; nuluth and Saint Paul, 12 j 
-Idinneapolis, 4; Moorhead, 3. 

&m!ma.--Poplar River, 16 ; Fort Maginnis, 10; Helena, 
6; Fort Assinaboine, 5.2. 

Nebrneka.-Valentine, 1 ; Marquette, trace ; Hay Springs# 
drifts, 

Nevada.-carson Oity, 8 ;  Winnemucca, 2. 
New Hampshire.-Antrim, 23 ; Mount Washington, 14 j 

@ashua, 6. 
New Jereey.-South Orange, 6 ; Dover, 5 ; Paterson, 4; Bev. 

e r l ~  trace. 
&tu Pork.-North Volney, 22; Cooperstown, IS; Palermo, 

12; Menands, 9 ;  White Plaius and Albanr, 6 ;  Auburn, 4; 
Oswego and Factoryville, 3; Humphrey, 2; New York city, 
1; Rochestor, 0.6;  Buffalo, 0.5;  Le Roy, trace. 

Ohio.-Hirnm, 3 ; Cloveland a, Garrettsville, and Saiidusky, 
Cleveland b and Toledo, 0.5 ; Wauseon, 0.4; Napoleon, 0.2 ; 

Ruggles and Tifin, trace. 
Oregon.-La Qr:Lnde, 0.6 ; Albany and Astoria, t r a m  
Pennsylvania.-Dyberry, 12 to 15 ; State College and Grain- 

Pian Hills, 6 ; Quakertown, 5 ; Zionsrille, 4;  Wellsborough, 
3*7; 0Htawiss:t ancl Phillipsburg, 3 ;  West Chester, 1.2; Pitts: 
burg and Brie, 1. 

utah.-Frisco, trace. 
vermont.-Strafford, 48 ; Newport, 40 ; Brattleborough and 

Poultneg, 36; Post Mills, 30; Charlotte, 24 to 36. 
%ginia.-Dalo Enterprise, trace. 
wUshi?lgton Terri&ry.-Port Aiigeles, 4; Spokane Falls, 3. 
West Virginia.-Middlebrook, 4; Helvetia, 1. 
~.ieconsin.-~lnbarras, 42 ; Wausau, 25 ; Green Bay, 22; 

Fond du Lnc, 14; La Crosse, 11; Delavan, 7;  Franklin and 
Madison, 6; Milwaukee, 5 ;  Prairie du Chien, 2. 

~yoming.-Fort Bridger, 1. 

Bail fell in the various states and territories during the 
on the following d a m  : 

CQlifornia,-Nicolaus, Gth, 12th, 21st; LOB Angeles, 6th) 
I l th  ; Fall Brook, 7th ; Benicia Barracks, 12th ; Sacramento, 
lath, 21st, 24th; San Francisco? 13th, 14th, 16th, 2 h t ;  Oak- 
land and Ororille, 21st; San Diego, 16th. 

HAIL. 

Oonnecticut.-New London, 18th. 
Dakota.-Parlreton, 17th. 
IlhOie.-Windsor, lst, loth,  26th ; Charleston and Mattoon, 

Zndiana.-Vevay, let. 3d; Port Wayne, 26th. 
~OWa.-KI(eoknlc, 8th ; Oedar Rapids, 12th,.23d ; Monticello, 

xaWt8.-El Dorado m d  Wakefield, 10th. 
zenlucky.-Harper's Ferry, 26th. 
Maine.-Cornish, 3 4  Sth, 11th. 
MaWund.-McDonogh, Zd; New Midway, 2d, Sth, 14th, 

aic&an.-Swarlz Creek, 5th ; Grand Haven, 7th; Kala- 

Nebraska.- Brownville, 6th, 10th ; Tacoma and Tecumeell, 

New Hamp&ire.-Berlin Mills, 3d. 
New Jersey.-Moorestown, 1st; 2d; Dover, 2d. 

loth ; Pekin and South Evanston, 23d. 

17th.  

26th ; Baltimore, 18th. 

mazoo, 26th. 
\ ~i880uri.-Centrerille, let, 2d, 3d, 25th. 

lot11; North Plette, 17th .  

New York.-Brooklyn a, Ist, 22d, 26th ; Fort Columbus and 
New York City, 2d; Brooklynb, 2d, 22d; Setauket, 2d, Gth, 
7th, 18th ; Factoryville, 2d, 13th, 14th, 24th, 26th ; West Point, 
Gth, 7th. 

North Carolina.-Weldon, 5th. 
Ohio.-College Hill and West Milton, 1st; Sandusky, lst, 

2d; Elyria, lst,  2d, 10th ; Jacksouborough, lst ,  14th, 18th, 20th; 
Yellow Springs, lStli ; Qarrettsville, 18th, 26th. 

Oregon.-East Portland, lst, 9th. 
Pennsyluania.-Quakertomn, lst, 2d ; Dyberry, 2d, 7th, 23d; 

Catawissa and Wellsborough, 2d, 26th; Pittsburg, 18th; Gram- 
pian Hills, 3Gtli. 

South Carolina.-Spnrtanburg, 14th. 
Texas.-Cleburne, 3d; Silver Falls, 4th. 
Virginia.-Bird's Nest, 6th ; Dale Enterprise, 5th, 14th, 26th; 

Washingto?a I'erritot-3.-Fort Townsend, 18th ; Neah Bay, 

Wisconsin.-Einbarras, 5th; La Orosse,.Gth ; Delavan, 17th. 
Wyoming.-Fort Washakie, 10th. 

Sleet occurred in the various states and territories on the 

Arizona.-Fort Bowie, 7th. 
Cali.oretia.--Fort Gaston, lst, 7th, 13th ; Priuceton, Gth, 21st. 
Conneoticut.-Bethel, 3d, 5th, Gth, 7th, 26th. 
Dakota.-Huron, 17th. 
District of Colunibia.-wasliiugton ,City, 2d, 14th. 
I1linoicr.-Springfiold, lst ,  2d ; Oniro, 4th ; South Evauston, 

10th; Chicago and Oeueseo, 11th. 
Indiana.-Fort Wayne and Mauzy, 1st; Butlorville, lst, 6th, 

14th ; Sunnian, lst, 5th ; Indianapolis, lst,  18th. 
Indian Territory.-Fort Sill, 4th. 
Iowa.-Cliuton, 5th ; Dubuque, Oth, 7th ; Des Noines a and 

Oskaloosa, 10th ; Des Moines b, l l th .  
Kansas.-Olobe, 4th ; Fort Riley and Wakefield, 10th ; Lea-, 

venwortli, loth, l l t h  ; Salina, loth, 15th, 24th. 
Kentucky .-Loui svil le, 1st. 
Maine.-Portlantl, 3d, 8th; Eastport, 3d, 18th, 19th, 24th. 
Maryland.-Baltimore, 2d, Sth, 20th. 
,~asaachusetts.-~ood's Holl and Boston, 8d, 3d; New Bed- 

ford, Gth, 7th, Sth, 18th. 
Michigan.-Detroit nnd Mottville, 2d ; Alpenn, 7th; Fort 

Brady, 7th, 8th'; Mackinaw City, 8th; Marquette, 14th. 
hfissouri.--8aint Louis, ].st, 4th. 
Nebrasfca.-Crete, 5th ; De Sotd, 7th ; Omaha, 10th ; North 

Platte, 17th. 
New HampeA~re.-Manchester, 3d, 11th. 
New Jer8ey.-Atlantic Oity 1st ; Beverly, lst ,  2d, 3d, 18th; 

Moorestown, 2d; Olayton, 2d, 6th. 
New Pork.-New York City and Brooklyn, 2d ; Oswego, 2d, 

3d, Gth, 7th, l l t h ,  26th, 27th ; Palerrno, 3d, Gth, 7th Sth, l l th ,  
24th, 28th; Fort Oolumbus, 3d, 6th, Sth, 22d; A h m y ,  2d, 
3d, 8th, 26th; Buffalo, Gth, 7th; Palmyra, 6th; Le Roy, 7tb, 
llth, 18th 27th ; Pactoryrille, 14th; Setauket, 18th. 

North darolina. -Charlotte, 14th. 
Ohio.-Cincinnati, Coluinbus, and West Milton, 1st; Oleve- 

land, lst,  2d; Waumon, lst, 2 4  Bth, 14th, 18th,  23d,2Gth; 
Garrettsville,. 2d ; Toledo, 2d, 3d. 

PennsyZvanza.-Pittsburg. 1st; Philadelphia, lst, 2d; Erie, 
2d; Phillipsburg, 2d, 6th, 14th; Wysox, 3d, 18th. 

Rhode Idand.-Narragansett Pier, 3d, 7th. 
South Carolina.-Aiken and Charleston, 13th. 
~'ennes8ee.-Nashville, 3d, 4th ; Memphis, 4th. 
Texm.-Silver Falls and Midlaud, 3d; Abilene and Oedar 

Kill, 3d, 4th, 6th; Galveston, 4th; New Ulm, 27th. 
Utah.-Salt Lake City, 16th. 
Virginia.-L,rnchburg, Sth, 14tI1, 15th ; Variety Mills, 23d, 

36th. 
Washington Territory.-Walla Walla, 17th. 
~isconsin.-Milwnukee, 2d, 5th, Gtli, 10th; Qreen Bay, 7th, 

14th ; Wttusau, l s t h ,  26th. 

Wytlieville, 14th ; Chiucoteague and Bruington, 23d. 

24th. 

SLEET. 

following dates : 
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.. 

hmt.' 

a.64 

a.oo 

a.15 

6.- 
3.63 

a.18 

a.4a 

a .a3 

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

........ 

48 

Amount. -~ 
6.75 
6.71 
6.67 ............... 

............... 
11.30 
8.91 
7.30 
6.39 

7.68 

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

FEBRUARY, 1887. 

TenneuacCou. 
Nllau ................. 
HurricnneSwltch 
Knoxville .......... 
Parksville .......,.. 

Virginia. 
Marlon ............. 
Wanhingfon Ter. 

Tatooali Island ... 
Pyeht ................. 

W a f  Virginia. 
Helvotle ............ 

Wiaconriii. 
Wausau ............. 

Noah Bay -......... 
Fort Canby ........ 

- 
- Table of excessive and greatest nzonthly precipitation for February, 1887. 

13, 14 .............. .....- ..... 
14 

a, 3 

a6, 27, a8 
17, a8 

a8 

a, 3 

I8 

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

Table of excessive and greatest monthly precipitation f o r  February-Cont'd. 

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

....... ....... 
2.16 
2.00  

........ ........ 
2.53 

2.m 

7.29 
6.33 

6.7 
6.18 ............... 

7.86 
6.88 

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

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

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

cisco .................................. 
sumniit ............... 1. ....................... 
Emlgreut Gap .............................. 
Newball .............. !..... ................... .................... I ........................ 

I 

I 1a.70 

.........I aa.85 ao.70 

I 18.M 

i 11.38 

......... 
bfisaouri. 

Vlckeburg 

Conception ......... 
Nevada. 

Fort  NcDermL.. 
New Brumwick. 
Salnt John 
New Ham shire. 
Woodstor.& ......... 
Jacksonville 
Townaheud 

New J e w .  
Now Brunswicka 
Red Bank... 
Imlaystown 
Paterson 
New Brunnwickb 
Locktown ........... 
Roseland 

Ncu, York.  
Humphrey 
Setauket 
lrort Columbus. .. 
North Carolina. 

Lincolnton ......... 
Ohio. 

West Milton ...... 
College Hill 

Do ............... 
Hlram 

Do .............. 
Portsmouth 
Sanduaky .......,.. 
Elyria ............... 
Cleveland a ......... 
Ulevdland b ........ 
Oarrettsvllle 
Ciuclunatl,...... ... 
Wauseou ............ 
Toledo .............................. 
Tlxllna ............... 
Tixlln b...... 
Colunrbua 
Jacksouborough.. 

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

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

........ 

10 

1 19, ao 

I4 
....................... 

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

............. ...................... ..................... ........................... .............. 
2s a6 

.......................... 
16, 17 
ao, 11 

17, 18 

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

1, .;a 
6 7  

IO, I I  

IO, 11 
IO, I I 
IO, I I 
IO, 11 

a , 3  
IO, I I  

~ , a ,  3 

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

......,....... ........................ ......................... .............. 

Delta ........................................... 
For t  Gaston .......... 3, 4 

Niles ............................................ 
~ ,cn  Angelos ......... 8, g 

Do . ................ 14, I5 
&Ifax 
Ban Franclsco ...... 4, 5 
8anMateO. ......................... 
Oroville ................ 3 , 4 , 5  

8autn Cruz,......... ............... 

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

Do ................. i I 1 , x a  
Tehiclilpa ................................... Aptns I '  ....................... .... 

10.v 
3.68 9.96 ......... g.6a 

a . 6  g:: 
3.94 

9.W 
3.60 i 9.24 

2.95 .............. 
8.18 ................ 8.82 

......... I 
1.90; 8:;; 

........ 

........ ........ ........ ........ ........ ........ 
2.53 

........ ........ 
a .Ol 

a . 9  

6.60 

6.?4 
6.49 
6.45 
6.26 
6.15 
6.15 
6.11 

7-30 
6.00 ............... 

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

Baltimore, Mnryland ....................................... 40.0 
Doaton, Mnasachusetts ..................................... 34.5 
Uuffalo, New York a ............................................................. 
Canby Fort Washington Terrltory .................. 42.0 

7 .7 
Chlncotesgue, Vl rg lnh  ..................................... 47.7 
Cleveland, Oliloc .............................................. 36.5 
Detroit, Mlcblgan a ......................................... .. 
Duluth Blinneaota a .............................. ......... ..................... 
E a s t p d t ,  Malne ..... .. ............................. .... ..... 37.0 
Escauaba, Ylchignua ........................... ". ........ - 

$2.5 
Jacksonville Florlda ....................................... 68.3 
Key West, $lolorIda. ........................ .............,..... 8 0 . 1  
Mackinaw c i ty ,  Michigan a .................................................. 
Marquette Mlchlgan Or... ...................................................... 
Milwaukee' Wisconsina.. ...................................................... 
Mobile A d h a m s  ............................................. 57.1 

New York C{t ................................................ 36.9 
Norfolk Yirglfnia ........... ................................ 56.5 

Portland,Malne ............................................. JI.~ 
sundusky Ohloa ........................................................ 

Cedar Keys: Florida, ........................................ 
Charleston, South Carolina b ............................. 53.1 

Qnlvoston, Texan ............................................. 67.8 
Qrand Haven, Michigan d - .............................. 

New Lbndon,ConneCtiCUt ................................. 37.5 

Pensacda, Florlda .......................................... 67.3 

Portland, Oregon ............................................ 42.0 

TOMO oi;ios .- ................................................. 38.3 

35.2 
31.0 

38.0 
56.6 
51.1 
37.0 
32.0 ................... 
35.1 ................... 
60.2 
31.9 z:8 
47.3 
34.5 
32.2 
43.2 
57.3 
3 . 6  
P . 3  .......... 
3a.g 

4.8 
3.5 

4.0 
17.1 
7.0 
IO.? 
4.5 

1.9 

7.6 

5.5 
0.6 8.8 

........... 
9.8 
3.0 
4 .7  
7.3 

4.9 
9.7 

5.4 

10.0 

........... 

12.1 38.2 
22.4 28.9 

36.a 56.7 
a.8 41.9 

13.0 '31.6 

13.3 m.6 

13.a 61.9 

................................... ...... 
14.9 
7.9 83 

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

......................................... 
x:: 64.4 Y.1 
18.5 73.4 ......................................... ........................................ 8.60 

8.48 
8.35 
8.01 
7.85 
7.83 
7.71 

Almaden 
Eiydesville ........... 
Reddlnf ............... 
Oaklau a 
AIcptraz Island.. .. 
Oakland b...... 
South ValleJo 

........................... 
j, 4 ;:g8'1 ....... ........ .........I .................................... I 
4 9 5  3.60 j .............................. .............................. ! 

7 4 6  

15.7 
10.5 

17.8 
16.5 
53.1 

16.a 

:ti 

.............................. 
6a.5 
31.5 

63.3 
, 2a.a 

31.9 

2g.a 

2:; 

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

............................... santa Monlca 
Dunnlgau .................................... 
8.n Joe6 ...... I...1.. ........................ 
Corning ....................................... 
&wkllu ....................................... 
Nlcolaus ............e. ........................ 
Knlght's Landlng ........................ 
Chlco .......................................... 
Sacramento ................................. 
p-0 Boblei ................................ 
yarysvllle .......................... 

BufsUU ......-..e...... ........................ 
DavlR .................. .............. 

c o n n a c f i d .  

I 

.....,..I ....._.. 
I ........ ........ ....... 

2.73 

.%:$ 
3.57 
2. Ia 
3.10 

;;;i 
1 . 1 0  
a.aa 
3.30 
a.45 
3.30 
a.41 
2.3.5 

2.01 
1.33 

7 . a  
6.46 
6.18 

............... 
13-08 ............... 
12.57 ............... 
11.80 ............... ............... 
9.71 ............... 
9.05 ............... 
28 ............... 
8.47 
8.37 

"4 ::g I :% 1 
1 

Do .......,........ 
Pulley's Mi11 ........ 
Wankegau ........... 
Pekln I O , I I  4.00 6.68 
Ouelda 
Monmouth ......... IO, I I  a.40 
Rockford .............. ........................ 6.44 . 
Flora .............................. .. .......... 6 . 2 4  
Aledo ..... .. ........... 17 a.19 I 6.11 I 
Falrvlew ............ I 0 , I I  3.1a 6.121 
Pana .................... ............... ......... 6.08 I 
Peoria ................. 10.11 a.@ ................ 
Rlley .................. 8 1 . 0 6  ............... i 
Minouk ................ IO a.60 ............... j 

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

Kaukakee ............ 1 I1  a . 9  ............... I 

......... 
Austln ............... a, 3 

23 Do ...........,.. 
Do ............... 
Do 

Dlckson a , 3  

............... 
Waverly ............ 

Do ............... 
Careyville .......... 

Do ............... I 
Rogenrllle ......... 
Woodstock ......... 

DO ............... I 
Nanlrville ........... 
?demphia ........... 

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

Largest 
nonthlv.11 I Speclally heavy. I - 

h i t .  
- 

a.81 
3.61 
a.18 
a . w  

a.ag 

1 .51  

a.05 

a.oo 
a .so 
a. 12 

....... 

....... 

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

....... 

Stutlon. 1 Date. 
_- 

Ten nedsee-Cou. 
Taunton .............. 14 
Bench Grove. ........ 13, y 
Florence .............. a3 
Ballor's Hest ........ I, a 
Fayettovllle I ...................... 
Cookpville ............ 23 
Savannah .......................... 
Man cheater .......... 33 
Ash wood ............................ 
Chattnuooga ...................... 

15 Grief ......_............ 
Wayneaborough .................. 

17 Fostorla .............. 
Covingtou ......... 14 
hndwrsonvllle ....... a3, y 

TEN 

. . - - . -. 

Date. 1 Statlon. 

--_ ...... - .......... 

SkatiOll. 8- Station. i d - -  
I Date. 

I-- 
1 Date. Amount. 

I -. - .- -- 
Amt. Anionnt. kmouut. 

........ 

8.23 

7 . h  
7.54 
7.46 
7.41 
7.33 
7 .a0 
7.16 
7.14 
7.10 
7.00 
6.88 
6.83 

;:3 ........ 7.45 
6.51 

........ 6.18 

2.00 ............... 
............... 
............... 

a.70 
2.33 

a.48 

..... .. ...... 
7.60 

II I 

SRBTURE OF WATER 
The following table shows the highest and lowest tempera- 

tures of water observed at the several stations; the monthly 
ranges OS water temperature; the average depth at which the 
observations were made ; and the mean temperature of the air: 

Temperature of water for  February, 1887. 

Temperature 
at bottom. 

Statlon. I .  
2.14 7.35 

1.00 
3.25 
a.aS 
2.13 
1.17 

a.68 
1.19 
2.16 

'3  1.9 

....... 
1.9s 
2.15 ....... ....... 

10.75 
1 o . q  

9.56 
.............. 
.............. 

1:: 
8.46 

aFrozen b Record for throughout v daym. the mouth. 

d cRecord Record for for 7 ax days; days. lake frozen durlug remalnder of month. 

sRewrd  for I9 days; lake frozen durlng remaiuder of mouth. 
WINDS. 

The most frequent directions of the wind during February, 
1887, are shown on chart ii by the mrows flying with the wind; 
they are also given in the table of miscellanpous data. In 
New England, the Lake region, the upper Mississippi valley, 
the Missouri Valley, Dakota, and Minnesota, the wind blew 
generally from the west or northwest ; in the Gulf States the 
prevailing direction was from the south; in the middle plateou 
from the southwest. In other parts of the country the wind 
waa variable. 

[In miks per hour. J 
Wind-velocities of fifty or more miles per hour, other than 

the maximum velocities for the month, which are given in the 
table of miscellaneous data: 

Mount Wnshington, New Hampshire, 64, nw., 1st; 58, nw., 
3d; 71, w., 5 th;  63, nw., 6th; 101, w. 8th; 100, w., 9th;  72, 
w., 10th;  76, sw., 11th; 78, nw., 12th; 82, nw., 13th; 60, w., 
14th ; 100, w., 16th ; 61, w., 16th j 74, nw., 17th ; 76, se., 18th ; 
92, nw. 19th; 86, nw., 20th; 60, sw., 22d; 72, nw., 23d; 119, 

HTOH WINDS. 

........ 6.60 ........ 6.48 ........ 6.25 

E u t  Portland..... ...... ........, 
Astorfa .. .....-...... - I as 

........ 

........ 6.a4 
a.gg I ............... ..... I ,  a, 3 

............ IO 

Oramplan Hllls... ............... ........... I *  Plttsborg 
Rhoda Island. 

2.18 ....... ....... 
2.01 

Dlock Island .:....I ............... 
Olney vllle ........................ 
Narragansett P' A ............... 
I?QUU Ckrolina. 

Pacolet .............. I 1  



ColuinbuR, Ohio, 64, w., 11th. 
Rochester, Nom York, 62, 8. and sw.,  27th. 
Buffalo, New York, 60, sw., 18th and 19th; 61, sw., 26th, 

Fort Maginnis! Montana,, 68, nw., 13th; 62, w. 17th; 60, w., 
2ith, 28th. 

28th. 

U n 6  
x= 
UE 

$ E  n- 
6 4  

.- D) 

5; 

gk 

Placa.. ’ 

- 
g l l ~ U F n o ,  Ohio a ..................... 
Ne8hnnock and l o r c e r ,  ponn- 

Bun thgdo i ,  Ponnsyjvnnln 

...................... 1,320 to 2,640 

........ ‘JYlvanla 
11 About  l a  ni enetorly 

Pennsylvania ............... 11 do ......... 110. 

Greenburr pennsyivRnia ........... 1 1  1 1  a. III ..... 110. 
T ’ o n ~ t a ,  b o n ~ ~ ~ y l v n n ~ ~  ............ 11 11 8, m ..... no. ..................... 

.............................. ........ ..................... 
OaUtoD und Louisville, Ohlo b 

Akron, Ohlo 11 A. M 110. Vary narrow 

Vanattaelrurg, Ohlo 11 A. 31 no. None.. Nono.. do Many sheep 
und cnttlo. 

..... ........ 2,640 

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

11 A .  M 

........ 

eantorly 

............ ... .............. i 

Valentine, Nebraska, 51, nw., 26th. 
Fort Canby, Waahington Territory, 60, se., 10th; 62, 8. 

27th; 6 2 < ~ . ,  28th. 

I I us 
.c t ... 

ai? 
Aythority.  a v 

6 c 2  
z I 

I I 
I i 

_ _ _ _ ~ , _ . . _ _ .  .. .- 

........................................................................ Mrs. K n w ,  Kilbournu, Ohlo. 

.................................................... Very destruc- J Bridget, Nesllannock. and John AI- 
! tivn. I ‘bln, Morcer. Ponii~ylvnnln.  

oue lnrgo fnctory, anlids ofdol- 
soverel~iousen. I ierr. I 

0nolargedlatll~ory.I Nnny tlm- 1 Now York “World,” Fob. 12, Im7. 

.................................................. Very do8truc-l Q. J. Ko110gg, Janwvlllo. Wisconsin. 

Worst  storm since :...Ju. ........... i s.*H’. ~aalet ,’Tloneste,  Pknnsylvanla. 
1851. 

i ....................................................... do ............. I 0 J K e l l o ~ 6  JnnesvlUe Wfsconsin. . 
................................................... J. 0. Sherman, Wakynan,  Ohlo. and  

Now York “World Feb. ra  1887. ..................... 
1 J.  0. Sherman, Wakeman, Ohlo. 

I very doatructivo. 
M a n  Y bulldlulle; 

Many farm build- :......- 
I 1116s; verydestrnc- I 

tlvo. 

............ 
J.  Q. Silerman, WakGman, Oh& 

L. 1- H*isto% Pioa~an tVl lh  ohlo, 
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nW.9 24th; 104, nw., 26th; 110, s., 26th ; 112, nw., 27th ; 112, 

Pilr’o’s Peak, Colorado, 52, sw., l e t ;  70, w., 4th; 76, SW., 
6th; 52, SW., 6th; 62, w., 8th; 74, SW., 9th; 52, Rw.9 10th; 
74, W., 11th; 72, SW., 13th; 08, w., 14th; 62, s\v., 16th; 04, 
w-9 16th; 64, nw., 1 7 t h ;  66, BW., 21st; 60, SW., 24th ; 76, W., 
26th; 86, nw., 26th; 74, n. ,  27th. 

Dodge Oity, Hans-, 61, ew. and nw., 17th. 
Fort Elliott, Texas, 52, w., 17th. 

- -- ...................... 
I 

DW.9 28th. 

- Report of 

..... Carroll and tlthopolln, Ohioc 

a n t r e b u r g  01110 ....................... 
‘anaster, bhio ........................ 
Wellwile,  oirio ........................ 
Yorlnt Hor, Kentucky ............... 
‘actorgvllle, NOW York d ........... 
towm~nvllle York e. a n  d Wollsbnrg, 

‘Ow Midway, Maryland..... ....... 

sbelbYvlllo Indinnaf ................ 
’Our miled nor th  of Colorado 

Athens, $ansa. ........................ 

Nm’OroVlllo Cnllforuia ........_.. 
Eatouton, Qe(orgla h .................. 

Elk OrWk, Kentucky ................. 

8prlnge Colorodo 0 .  

Qeorgid. 
Cutbbort and near Fort Qainen, 

WOrthvllle and Jackson, 
Qeorg~n. 

Poet Omco, ~~~~i~~~~~ 4 
%ler Creek, Weat vlrKlnia _...... 

‘The cloud appeared an a 
’Tho Cloud n proaclred 

- 

tornadoes for the mntk of February, 1007, by Lieut. John P. Fidey, Signal Corps, U. S. A.my,  Assistant. 

............ .................... .................... J. i. Stnllsdlth,  Llthopolh,  Obl& 11 7.45 a. m.. ne. I None, Several a,64oto3,960 N a n y  L. M Eelaton Pieasantvllle Ohlo a n d  

11 8 a. m ...... 0. ............ ...........  arrow ........................................................... L. Y. Heiston, P l ~ ~ n t v i l h  Ohio. 
11 g a. m ...... ne. ........... .............. do ................................. ....._.......... ............ L .  rd. neiston, P h s a n t v l l h  Ohlo. 

X I  A. M ........ ne. ! ............ sworn1 ... do .............. J. Q Sllornml1 Wakeman Ohio. 
1 1  6 p. m ..... ne. Funnel None.. None.. 1,610 ~ Very destructive Dr. :I. W. Jadobs, rdoudt Hor, Xen- 

11 11.30 a. m. e. Funnol .........” 150 to 1,720 J.t?%os, Factoryvllle, New York. 

11 11.30 a. m. oneterly; Funnel None.. Suverul 

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

tlv0. 

nanisof dol- andNew4orh  l’World,”Feh.Ia, IW~. 

storm ever 
vlsitod thls \ 
place in wln- 
tor. 

........... 
1,640 ................................................... Man thou- J. B Gwso lo Vandalla New York 

11 1.15 p.m... ne. ............ None.. None.. Nurrow. ......... ............. Bavornl ................... ’ Moat violent Q. F. Smith New Yldway, h*arYland. 

‘11 4 a. m ...... no. I Funnel .................................................................................................................. 

t lve 

, ttvo. 

do 

............................................................................... J. Q Kello g, Janesvilla, Wlnconsln. 
16 3 y. m ...... eantorly ....................... Severaj Narrow 

a p. m ...... mntorly ....... 
Vlrgil Smltft, Reed’s Corner, Now York, i 

17 

a1 Evnnlng ... no. 
a6 4.15 p. m.. no. 

............................................................................................ Verydestruc-! L. F. Dav% Atheus, Kansas. 

.................................................. 1 

. ..................... I 

18 Afternoon 110. Fun Bevornl Sovoral 1,32otoa,640 Veryheatruc- J. E. Willet, Macon, Georgla. 

4 0  ..................... ! .................................. do ......-...... New York .. Tribune .. Feb 23 1887 ‘ ................................. .. ...................................................... ............. I ~~~~~~l Two. Seven. 150 t o  a30 B. I‘ \V. Macon H u n t  T h e  Eatonion, raph.” Qco;gia, and 

... .............. ...... 
oral barns. 

26 4 p. m ne. Funno) None.. %seral 600 to 1,310 81s housesnnd nev- do 1%. T. Barnes, dor thvl l le ,  Gwrgia. 

............................. Most dostruc-1 Hobnrt J. Jewoll, Elk Creek, Kentucky. a6 9 a. m...... no. ............ None.. None.. Narrow -... ............ ’ tivnfor yeara.1 ..... ........... ..................... 16 II.50 n. m. -toriy : Nono.. Several Vory narrow 
16 p. m 1 ~ 8 .  None.. None.. Many €Iouros nnd bnrns... I F. M. Swaln, .Tyler Creek, Went Vlr- 

1 Very destructlve ._.. .) $15,000 ._..’ Goo. H. Tansin, Wcllace, Loulsinna. ........... ..................... ...... ............ ..................... 
I _- 

column of smoke rolling tlirougi~ tire air qulto near the ground and at plocee touohlng thegroond, tenrlng u p  trens Bc 
onlinous roar, liko a train of cara. In the  cometory doadus of lnrgo ninrblo DiunUniOnts were Proatrat&. +he ioof of a large bulldlng was carried 

numerous landiugs between here and Paducah, Kentucky, were 
under water. The river reached the danger lino, S0rt.y Seet 
on the night of the 6-7th. On the 7th the steamers “David 
R. Powell ” and L L  Helena” attempted to push thxough the ice 
to Saint Louis, Missouri, but were forced to return. On the 
8bh navigation between the two cities was resumed,,the eteam- 
boats “City of Providence’? and ib Baton Rouge” departed for 
Saint Louis, and were successful in pushing through the ice back 
of the city. From the 8th to the ltith large quantities of ice 
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-. . . . .  - - 
I 

8 ' 4.6 

6 0.0  
I 2.5 

................ I ..................... 
18 1 5.0 

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

! ..................................... ....................................... .................................... ..................................... 
28 I 4.9 
6 ' 5.0 
1 34.4 

I : 18.0 
1 ' 3.7 

I j y . 4  

psssed down the river; on the 16th i t  became quite heavy and 
interfered to.a considerable extent with the movements of the 
railroad transfer boats a t  Bird's Point, Missouri. The rivci 
rose-shadily from the first to the last das of the month ; on the 
1st it was 34.4 feet above low-water mark; on the 28tli, 47.2. 

Keoknk, Iowa: the ice in the river remained frozen solid 
until the loth, ou that date high temperatures and heavy raiu 
prevailed. and the ice in the river broke up and began moving 
down rapidly at  3 p. m. Ice moved down t h e  river until the  
14th; from the 14th until the 24th it way free of ice; from the 
latter date until the end of the month cousiderable newly 
formed ice moved down. 

Saint Louis, Missouri : on the lst, 2d, and 3d, the river was 
filled with heavy flowing ice; considerable ice passed down 
the river evereveday from the 3d until the eud of the month. 
The water was a t  its lowest stage on the 6th ; from that date 
it; rose gradually until the 16th, when i t  was 17.8 feet above low- 
water mark. 

At  Saint Paul, Minnesota, La Crosse, 'Wisconsin, and nu- 
buque, Iowa, the river remained frozen over from the 1st to 
28th. 

Ohio River.-Pittsburg, Pennsylvania : the Ohio Rivor rose 
steadily from the 1st to 12th, when i t  was  21.9 feet above low- 
water mark ; from the 12th to the 24th it subsided slowly, aud 
on the latter date was only 9.0 feet above low-water mark. 
The heavy rain of the 26th and 27th caused the  river to rise 
rapidly, aad at  2 p. m. of the 27th it was 21.4 feet above. 
When the water w w  at its height several coal barges were 
broken from their wharves and carried down the river; one 
was sunk; loss about $4,000. 

Cincinnati, Ohio: from the 1st of the month until the 5th 
the river rose steadily, attaining on tho latter date a depth of 
56.3 feet above low-water mark; from the 5th to the 10th it 
fell very slowly, but began rising again after the loth, reach- 
ing on the 18th a height of 50.4 feet. From the 18th until 
the end of the month the river fell very slowly, or remained 
stationary. 

Louisville, Kentucky: 011 the lst, 2d, and 3d very heavy 
rain fell and the river rose rapidly until the 6th, when it was 
32.6 feet above low-water mark; the flood remained uearly 
stationary until 2 p. m. of t h e  7tl1, when it began to fall dowly. 
On the 3d the water rose at  the average rate of three inches 
per hour, and fears of a serious flood were entertained. On the 
4th several houses in the lower part of tho city were flooded. 
On the 28th the river a t  thie point was again .high, 30.6 feet, 
and still rising. 

Missou~i  River.-Leavenworth, Kansas : the river a t  th i s  
point was frozen over from December 26, 1856, until tho 17th 
of the present month, when the ice broke up and began float- 
ing down, doing no damage. On the afternoon of the 18th the 
river was clear ofice; from tho 19th until t h e  close ofthe month 
large quantities floated down. 

Fort Buford, Dakota: the river remained frozen over from 

Omaha, Nebraska: river frozen from the 1st to 28th. 
Rea River.-Shreveport, Louisiana : the river a t  th i s  point 

rose steadily from the 1st to 28th; on the latter date it waa 
16.6 feet above low-water mark. On the 14th it had become 
navigable a8 far as the principal river ports on the upper part 
of the river. 

Lake Michigan.-Milwaukee, Wiscousin : the uumerous rains 
and heavy gales ofthe month broke up tho ice in  the soutliern 
part of Lake Michigan to a cousiderable extent, and the line 
boats between t h e  east and west shore ports were making their 

Lake Huron.-Alpena, Michigan : the lake at  th i s  poiut was 
frozen from the 1st to 38th. 

Lake Superior.-Duluth, Minnesota : the lake at  this point 
was frozen over from the 1st to 28th. 

I n  the following table are ahown the danger-points a t  the 
various riverstntjons; the highest and lowest depths for Febrn- 
ary, 1887, with the dates of occurrence,and the monthly ranges : 

c the 1st t,o 28th. 

, regular trips a t  the end of the mouth. 

- 
11.0  

1% 

1.5 

8.4 
12.6 
12.8 

a3.9 
9:3 

H c ~ A t s  of rivers above low-water mark, E'elmcaty, 1887. 
[Ezpreared iti feel niid lenthr. J 

. ~ 

lilglicst \rntor. 

fled ffirer: I 
................... .91iIerr~iort, Loirininiin 29.9 

Little Itock, Arkirnnus .................... 23.0 

Ynnkton. Ihikotn ....................... ...I 24.0 
18.0 

Lcnron\\ortli, 1Criiiina 0 ........... 

Aik(.nrtmr River: I 

nlirrotiri Hicev : I 

Oiiinliii, Nol,rnnkn (1 ....................... I 

Qrti&vleiicl Nirer : 

l'eunersee River: 
Naalivll lo,  Te~iiienaoo ...................... 40.0 

Knoxrillo Tenirosnco 
Ohnttanodga, Tunnosnoe 33.0 

I'lttaburg, I'onnsylvnnin ................ 29.0 

Aiiguntu, Qoorgln .................... .....I 32.0 

........... ! ........... ....... 
dionospbeln I i i i w :  

Gavaiiriala Riser: 

Mobile River: 

&cramctilo Niuer 
Yobllo, Alnbirina _ ..................................... 
nod Bluff Cnliforniu .................. 

Fortlnnd, Orogoii ...................................... 
~ncraniei:to, ~ n ~ i f u r n i n  ............................... 

1VillarieUe River: I 

1)ntw. 

28 

16, 17 
16 

................ ................ 
a8 

............... ............... ................ 
I 1  
15 
28 

ab, z 7, 28 
28 
26 

I2 
5 

28 

4 
28 

ia 

aa 

26 

6, 7 

I2 
14 

I 

nFrozen tlrronglrour tho n~ontii. 

FLOODS. 

. . . . .  

lfulgllt 

15.6 

6.3 
13.1 

......... ......... 
6.5 

......... ......... ......... 
:::1 
47.2 
35.6 
41 *9 
13.0 

21.9 
56.3 
32.6 

43.7 

14.3 
27.3 

21.9 

17.8 

16.6 

3 .6  10.7 
8.6 18.7 

9.0 ra.9 

7.0 10.8 

14.8 1.8 

10.3 1 . 6  
16.7 
8.3 

1.4 14.4 

Evansville, Vauderburg county, Indiana : ou the lst, 2d, 
and 3d the Ohio River rose rapidly, covering the bottom lands 
and lower pOrtiOll of several river towns in this county. On 
the 3d large portions of Knight and Uniou townships were 
under water, and the inhabitants driven iuto the secoud stories 
of their houses. The track of the Louisville, Evansville, and 
Saint Louis Railroad at  Rockport was 60Verd feet under 
water. The effects of tho flood were severely felt at the town 
of Enterprise, where the first floor of all the houses was 
flooded, and farmers in the vicinity lost considerable stock and 
corn. 

Wheeling, West Virginia : on the 4th several of tile rivers 
of West Virginia were above the danger point, and serious 
damage was done to the farming and lumber interests along 
the valleys of the Cheak, Big Sandy, Little and Great 
Kanawha, Elk, Monongahela! and other rivors. In the neigh- 
borhood of E l k  River much fencing arid lumber was carried 
off' and railroad property iiijured; a t  Clarksburg the river 
was reported to have been higher thau at  any time since 1876 ; 
'at Grafton the wahr was higher than at  any other time during 
the past ten years, and many families were compelled to 
move to.tho upper stories of their houses. Railroad traf3o 
i n  parka of the state w'm sariously interfered with by high 
water during the first half of the month. 

Birmingham, New Haven county, Connecticut: during the 
first five or six days of the month an ice gorge was forming in 
the Housatonic River at Zoar Bridge, a town a few miles 
above this place, and on the  Gth the rising water and floatiug 
ice had completely surrounded the dwellings on tho banks of 
the river, isoIatirig them from communication with dry land. 
Numerous barns, out-houses, and fences were floated from 
their foundations and carried down the river. A gorge 
formed on the 6th and Gtl i  in the Connecticut River at Wind- 
sor LockB, the water forcing the ice up to a height of twenty 
feet. 

Buffalo, New Pork: during the 7th aud 8th a severe north- 
easterly gale prevailed, with high temperature, ma,ximum on 
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the Sth, 640.1, and heavy rain n t  intervals. The gale con 
tinued until 6 p. ni, of the 9th. The high northoast’erly windz 
faised the water of the lake to an unusual height, t’his, in con 
Junction with tllo heavy rain and high tempernture, caused 
Buffdo Creek to overflow and submerge a portion of the lowel 
Part of the town, and forced a large number of families tc 
vacate their homes. Thirty feet of the Buffalo. New York, 
and Philadelphia Railroad, and about the same space on the 
Nickle Plate Railroad, were washed out, causing n temporarj 
suspension of travel. A number of vessels in winter quarters 
were compelled to change position. 

.Tiffin, Seneca county, Ohio: t h e  Sandusky River was un. 
“8uaIly high on and after the Sth, overflowing its banks in 
several places and doing some damage. The river was free of 

Delaran, Walworth county, Wisconsin : much damage wae 
done iu this vicinity by high water, especially after the storms 

Turtle Creek, which rises near this sta- 
tim, in its course of‘ about thirty-five miles wrecked a flour mill, 
two railroad bridges, and sererd wagon road bridges, entail. 
lrig a loss of about $10,000, 

Rochester, New York : during the night of the 9-10th the 
(hesee River rose fire and one-half feet, and 011 the morning 
Of tho 10th \vas one inch higher than it has h e n  for sevoral 
Sears. The tracks of the Erie Railroad were submerged and a 
number of cellars and basements flooded. Reports from Gen. 
8900 state that cousiderable damage WRS done bS tlie flood in 
that vicinity, but no more than is caused by the ordinary 

freshet. The tracks of the Erie Railroad were under 
water at Mount Morris for a short time, cautiing trains to run 

Between Geneseo and Dansrille the river wns 
feet above low-water mark, nnd within two feet of the 

flooring of some of the bridges. From Powlerville to Dam- 
mile, a distance of twenty-eight miles, the flats were entirely 
submerged. At Avon the flats for miles mere flooded, and the 
road to the town of Cattaraugus for a distance of three miles 
was covered with water, making communication in that direc- 
tlon impossible. At the town of Lyons, in Wayne county, the 
flood in Clyde Creek, caused by heavy rains of the 10th and 
11th and melting snow and ice, was reported to have been 
more extensive than any other that has occurred for many 
Years. Thousands of wres of land were flooded, covering the 
wheat and rye crops with mud and d6bris. Many residences 
and business places in the lower part of the town were sur- 
rounded by water, and much damage done to property in cal- 

Chicago, Illinois : on the night of the 9-10th tlie heavy ice 
that had been running in the South Branch of the Ohicago 
River gorged ;md the water began rising rapidly. At the same 
time three gorges formed in the North Branch and remained 
‘“movable until the l l t h ,  although repeated attempla were 
made to hreak up the ice by the use of dynamite. On the 10th 
the southwest and northwest portions of t h o  city and tho west- 
ern side of the suburb of Lakeview were overfiowed. At thig 
tk?e the waters of the North and South Branches of the Chicago 
R m r  were from four to six feet abovo high-water mark, and 

the flat prairie Iand back of the city was flooded. On the 
l l t h  the river was still riving slowly, doing considerable damage 
to Property in cellars and basements, especially in the south- 

portion of the city. During the afternoon the water in 
the North Branch began falling rapidly, but a t  midnight there 

I were still large iireaa overflowed. 
wilkesbarre, Luaeriie county Pennsylvania : on the 10th 

the water of tho Susquebanna kivar waa twenty feet above 
loW-water mark, and the flat land on the west side of the river 

Iu the  after- 
nooh a lnrge ice gorge that had formed above the town begun 

out, but gorged again at  Coxton. On the Same date 8 
heavy gorge formed a h r e  Pittston. The gorge that formed 
’n the Susquehanna below Port Deposit, Maryland, in January 
dld not break up until after the 10th of February, although On 
that date the flood had subsided considerably. All of the lower 

fhrougllout tho month. 

the 7th and 8th. 

’ ’Wgularly. 

and basements. 

covered with water to a depth of three feet. 

parts of the town, including the coal yards, were covered to it 
depth of several feet wit-h water and ice from the 28th of Jnnuary 
to the 11th of February. A large gorge five miles south of 
Colnmbia., Pennsylvania, broke up at  6.16 p. m. of the 10th and 
moved. rapidly down the river, carrying away a wooden bridge 
nt Conestoga Creek, and destroying other property. 

Pittsburg, Pennsylvania : during the 10th the barometer fell 
rapidly, with rising temperature and southeasterly wind. At  
6.46 p. m. a thunder-storm set in, accompanied from 6 to 8 p. 
m. by heavy rain. The heavy fall of rain did some damage 
to streets, and impeded trafic on several of the railroads en- 
tering this city. - 

Cairo, Illinois: on the 11th the river a t  this point ma8 43.9 
feet above low-water mark, and rising steadily. Reports from 
the lowlauds between this place and Memphis, Tennessee, state 
that many persous had been drireu to t h e  highlands by the 
rising water. River men arriving on t h e  13th steted that the 
lower part of the towu of Hickman, Kentucky, was  submerged, 
and boats were landing above the towli. 

Lou Angeles, California : honvy rain Sell on the 12th, 13th, 
and until noon of the 14th ; light rain fell from noon until 9 p. m. 
of tlie 14th, when it begau falling heavily, accompanied by high 
south wind; at 9.67 p. m. the storm was accompanied by thunder 
and lightning, with hail. During the storm a barn in, the 
southwestern part of the town was struck by lightning. The 
observer a t  this place states that he measured the precipitation 
several times during the day and found that 3.00 inches fell 
between 12.07 and 9 p. m.; 0.40 inch waa found in the gauge 
at 4.30 1). m., and 1.60 inches at  ‘3 p. m.; 2.66 inches fell be- 
tween 4.30 and 9 p. m., the greabr part of this fell from 6 to 
8.30 p. m. This unusually heavy fall of rain flooded the streets, 
many of them becoming impassable, and street-car travel waa 
generally suspended on account of damaged tracks. The river 
rose rai>idly from the large volume O S  water poured into it from 
the neighboring mountains aud hills, and by midnight had be- 
come a rapid torrent, damaging bridges and flooding the low- 
lands and the greater part of the city. The storm caused 
uiimerous washouts on the railroads both to the east and north, 
and telegraph poles were prostrated in many places. A severe 
sontheasterly gale prevailed off the coast, wreoking two vessels 
at San Pedro. 

Nashville, Tennessee : on the 14th the Cumberland River was  
13.6 feet above low-water mark j from that date until the eud 
ofthe month the water rose steadily, measuring on tlie 28th 
k3.7 feet above. The first floors of over three hnndred small 
houses in the lower part of the city were submerged, and many 
rnmilies were compelled to move to higher ground. It is re- 
ported that many square miles of farming land along the river 
were overflowed nnd large quantities of fencing carried away. 
rhe wheat crop in the overflowed districts sustained serious in- 
iuv. 

Grand Haven, Michigan : during the 14th warm moather and. 
light rain prevailed, causing the ice in the Grand River to 
break up and move down rapidly. Numerous ice gorges formed 
in the river a t  various places and flooded large areas of land 
dong its banks. A large gorge formed below Lyons on t h e  
norning of the l l th,  causing the river to overflow its banks 
md flow through the streets of the town j in some places the 
water was four feet deep. Twent,y buildings were carriedaway 
and many more moved from their foundations or otherwise 
lamaged by floating ice and timber. 

Memphis, Tennessee : a t  the beginning of tho month the 
.iver was 24.4 feet above low-water mark, and riRing steadily, 
ivhich i t  continued to do until the end of the month, when i t  
r a ~  36.6 feet nbove, having reached the danger line, 34 feet, 
)n the 16th. The damages caused by this high stage of water, 
it t h e  end of the mouth were as follows : In  t h e  upper portion 
)f the city four lumber yards were partially inundated, drtm- 
Lging property to the extent of about $G,OOO ; two sawmills had 
:eased operations on account of the high water by which they 
vere surrounded; in the same part of the city, and along 
,he bayou, one hundred and twenty-5ve houses were partly sub- 
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Table of miacellaneeous meteorological data for February, 1887-Signul Service observationa. 
Atmosplierlc preusure (lo Inclies 

and hundrodtha). 

. 
-__ .___ .... . Tcuiperaturo of the alr (In degrooa hhrunheit) .  

............ ............... Lyucbburg 
Norfolk I 30 

8. 
e. 
IIW. 
0. 
8.  
11. 

8 .  
8 .  

8. 
B i V .  
no. 
U. 
8.  
80. 
EO. 
8 .  
\r . 

48.81 
37.9 
38.01 
57.41 
45 5 
46:6! 

61.2' 
5I.5/  

42.9 
42.5' 
43.1 
40.5! 
34.7 

32.3 
29.01 

I a I . 5  

aa.4 

Wsrfati c-?lrifIcrlcs. 
Bhreveport ............ 
Fort Smlth ............ 
Llttle Rock ......... 
Qalventon .............. 
Palestlno .............. 
Ban Antonlo ......... 
Rfo Ororids F'ailcy. 

Brownnvlllo ........... 
Rlo Qrande City ..... 

Ohio Vul. & Tnm. 
Ohattnnoogs ......... 
Knoxville ............. 
Hernphlr .............. 
Nashville .............. 
Lonisville ............. 
Indlanapolis ........ 
Oincinnatl ............ 
Columbua .............. 
Pittiburg -...... ......, 

a3.o 4' 
47.a 4' 
aa.8 4: 
a7.5 4j 

40.0 41 
40.8 4 

a1.627 
a6.0 4 
aa.7 13 
19.2 Ia  
10.5 128 
14. 131 
1 a . i  13 
15. an( 

a6.7 13 

I 
2 ;w. 
54 0. 
44 8. 
44 8. 
48 nw. 
37 ew. 
36 w. 

38; e. 

59; 0. 
3.3: e. 
52: sw. 
421 w. $1 E: 
45 no. 
321 nw. 

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

~ o w e r  i a t s  rspioii I 
Boffaln .................. 
O8wego ......... "...... 
Bochertor .............. 
Erle .................... 
Cleveland .............. 
Bandiisty ............... 
Toledo .................. 
Detrolt .............._.. 

Upper lake rspion. 
AIpena .........-...... 
Escauaba .............. 
Grand Haven ....._.. 
Lansing. ............... 
Mackinaw City ..... 
Marquette ............ 
Port Hiiron ........... 
Chicago ................. 
Qreen Bay ............ 
IHllwankee ............ 
Dulntli ................. 

Edrcms nor l l rsa l .  
Moorhend. ............. 
Baln t Vlncea t- .i.... 
Blamarck I ........... 
Fort Buford ........... 
Fort Totten ........... 
Fort Yates ............. 

I I 
I si a9.q 

51 ag.a4 
5 a9.3a 
4 a928 
4 a9.q 
4 19.30 
4 29.ao 

4 a 9 . r  
4 ag.08 
4 ag.03 
4 19.15 

41 29.48 
4i 29.4 

I 
25.8'+ 
23.71- 
24.9, 
31-6f 27.9; 

30.5' 
ag.al 
a8.31 

i 
l . a  
1.7, 
0.5 
0.1: 

4.0 
1.01 
0.4 
I .61 

a90 29.39 
335 29.78 

681 29.40 
690 29.38 

6a1 29.47 

34.3 
31.1 
3a.8 
4a.r 
39.9 
38.4 
36.4 
31.8, 

6.7'6a.g'ag.a' 8' 
a .  1!53.4'36.9 2 

$....I 30.16 
.q' 30. I 

a9 .u  .OB 30.14 
ag.14 +.o6 30.1a 

29.39 .IO 30.16 

29.44 ..... 30.15 1k:i ........ ! 
aZ.1:- 0.6' 
9.7i- 6.2; 
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Table of miscellaneorcs meteorologid data for February, 1887-Signal Service observatiohs-Continued. 

Btationa. 

. -- 

i Wlude. 

................. ........ ....." _.,. 
BB ............... 

......... ....... .... ......... .... ...... - UvJnlx. ............................................................................. : I  Pr-cott ..........."... h3t19 24.68 !:.031 30.02 130.50 ~ 7 (  29.72 6 0  78 an oarlon ............ 1 ......... 1 ......... 1 ........;......... 1 ................................ W{IIa-.. I 1  , .  . I 1 1 . 1  $-&-...;..:;. .........I .... ;;;! ;,.;i.!. .*:...I ................. ...I ......... :..: ...... ......... I W 30.03 30 39 26, 29 71 : 5 o.68 
""r ......_.......... 1 3,622( 16.25 1 ........ 1zg.w 130:54 1271 29:49 6lf .oJ 

........ 

........ 

........ ........ 
A 

B O  
Os-- " Rlurlo ........ ............................................. I ................. g!~;!:~....:.. ...... l ........ 4 .........I ....... .I ........ .I ........ .I ...I ......... j...] ...... 
t b  
t l  

- - - ~ - m s r u  ......................... I ........ I ......... ~ ......... i.. .................. -,;g;z ........................................ 1.. ................ I ... .........I .:! ...... 
~- ......_.......I...: .... .I .... .....I ...... ..i .... .....I ..... ....!..I ....... ..I.../ ...... 

..... .. ___ 
Record  AI^ 27 clngn ; t 1 j . 9 ,  record for a7 i1n.w. . 

I 

......... 
45.9, .......... 
4 5 4 -  0 4  
50.9 ........... 

37.5- 0.2; 
47.1) ......... 1 
4 5 i i I i -  0 .......... 3.21 

40 0-10.8 

... .... 

... ... ... 
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I :  a . 

30.3 
32.1 
30.6 
30.8 

................ 
7 . h  
10.w 
4.95 
5.15 

Xehraakn.Cout'd . 
Murquet te* ............. 
Nlobrara. Fort  ........ 
Robinson. Fort 
Sidney. Fort ............. 
Ytockhnin 
Tncoma+ ................. 
Tecunisolie .............. 

.Veoadu . 
Carson City .............. 
McDernilt. Fort ...-.. 

h'tw lfamprlrire . 
Aiitrlni ................ 
Aslrlrtnd ................... 
Belluon t ................... 
Uerlln Mills ............. 
Bristol ................... 
Lake Villago ................... 
Naahua .................... 
Wiur's Hridge ............... 
Wolfborough ........... 
Woodstock ..................... 

Xew Jersey . 
Beverly .................... 
Clnyton ......._........ 
Vover 
Lnkowood ............... 
Moorestown ............. 
ra tersou ................. 
Hendingtoii 
lluaellrlld " 
Youth Oraugo ........... 

New Illczrco . 
Bnyard, Fort  ........... 
Belden, Fort ............. 
uuiou . For t  ............. 
\Viugate, F o r t  ..... .... 

A'ew York . 
Auburn ................... 
Brooklyn a ............... 
Brooklyn b ............... 
Columbua, Fo r t  ........ 
Cooporstown .......... 
I f ac tu ryv ih*  ..... - .... 
Humphrey .............. 
I thaca ..................... 
Lu Iloy .................... 
Madison Barracks ... 
Monanda ................ 
Niugnru For t  .......... 
North V)olnoy ........ 
I'alornlo ................... 
Palmyra ................ 
I'enn Yau ................ 
8etauket ................. 
Utlcn ....................... 
West Polat .............. 
Whlte I'iaiua ........... 

Norlh Carolina . 
Chapel Hill .............. 
Louoir .................... 
LlncoInton ............... 
Ilnleigh ................... 
Statcsvlllo* .............. 
Wuke tcorost ............. 
Weldon ................. 

Ohio . 
Cloveluid ._ ............... 
Cullego Jf111* ........... 
Eiyrla ...................... 
Qsrrottaville ............. 
El ram ..................... 
Jacksouborough* ..... 
Napoleon ................. 
North Lewlsburg ..... 
Portsmouth ............. 
ILug'gloe b ................. 
Tlff iua* .................. 
TiMn b* .................. 
West Milton* ........... 
Wuuseon ... : ............. 
Westerville ............" 
Yellow Sprlogs ........ 

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

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

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

' 
54 
59 

L% ....... 
58 
56 

5' 

S6 ...... ..... 
48 ....... 
47 

...... 

67 
67 
60 
.S4 
O7 
63 
2 
62 

74 
75 
67 
59 

45 
63 
63 
60 
40 
56 
52 
50 
54 
48 
41 
9 
45 
44 
9 

56 
44 
57 
49 

79 
74 
65 
79 
70 
75 
74 

61 
68 
60 
60 
59 
57 

bo 
70 

59 
59 
62 

2 

- .... 

ss 
56 

62 

'ache6 
o.85 

........ 
2.40 

3.27 
7.35 

5.77 
5.43 

Or470n . l o  
Albniiy* ................. CG 
Bnnilon* ............... 38 
East Portland* ...... 62 
Eola 55 
Klamath. Port ...... 39 
LaQrando .............. 46 
MoiintAngel ........ 56 
Altoorin ................. 68 
Ulooming Qrove ... s i  
Catnwlssa * ............ 61 
Vyherry I p s t o u  ......................... 
Qoriiinirtown ......... 63 

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

Foi.isyloa..ia . 

................. 48. 
ranklin* .............. 5 (  

4.90 
4.25 
6.93 

I . 30 
o.% 

I 
! 

Arizona . 
Ifuachuca. Yurt ...... 
PcDowsll. F o r t  ...... 
Mojavo. Fo r t  ........... 

A rku iwus . 
Hot Springs ........... 
Lead Hill 

&l$ornia . 
Angel Islaiid ........... 
Benlcin Uarracka .... 
Bidwell. Fort  ........... 

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

6g 
86 
80 

77 

76 
61 
44 

78 

4.99 
4.95 
4.81 
4.57 
5.32 
6.26 ........ 
6.11 
5.07 

4.49 
4 a42 
5.15 
5.99 
5.21 
2-88 
7-30 
4.21 
3.41 
1.50 
3.40 
4.12 ......... 

................... 47 
Zioosville 52 

Alken .................... 75 
Kirkwood* ............ 71 
Pacolut .......................... 
Spnrtunbnrg * ........ 71 
Stntoburgr ..,......... 74 

Ashwood ................ 71 
Xilau 75 

Austiu* ................. 80 
76 Cleburno 

Coin fort ........................ 
84 Coucho. Fort  

Corsican8 ...................... 
Mldlund* .............. 79 
BIcIutuali. Fort ...... 86 
Hew Ulin ............... 81 
Ririgold. Fort  ........ 
SiiverFaIle ............ 1 

vmilonl . 
IJrnttloborougli ...... 45 
Burlingtun ................... 
Charlotte* .............. 43 
Lunenburg ............. 42 
Nowport ................. 36 
130at MIlIn* ............ 38 
Poultuey ............... 42 
Strafford .............. 40 

............ 
Sot1111 C'arolinn . 

Tennusee . 
Tea& 
.................... 

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

Viraiiiia . 

33.3 

34.8 ' 

5.55 

5.38 

Rlverslde* ............... 
Sacramento .............. 
Salinas .................... 
Santa Barbura .......... 
Sauta Marla ............ 
Susanville ............... 

Colorudo . 
Collins. Fort .......... - 
Sallda ..................... 

C o m e d i d  . 
Bethel ........................... 
Mnrtford ................. 
Southiugtou ............ . Voluntuwii .............. 

Dukofa . 

Y 
65 
72 
79 
75 
45 

70 
i 59 

47 
51 
54 

2.85 
5.93 
4.73 
8.64 
5.95 
5.57 

0.23 

4.50 
5.67 
5.18 
6.20 

0.40 
0.39 
0.65 
0.20 

Lrace 

........ 
::g 
0.46 
0.40 
0.75 

0.86 

3.63 

........ 

2.73 

' 

I 
I 
j ' 
' 

. 

1 

Henry ..................... 
Hlghmoro ............... 
Meade. For t  ............. 
Parkston ................. 
Pemblua. Fort  .......... 
Bandall Fo r t  ........... 
sisseton: For t  ........... 
Sully Ifurt .............. 
Tottdi. F o r t  .........._. 
Webster ................._ 
Yatos Fort  .............. 
D d c l  of C'olumbia . 

Dlstrlbutiug reaerv'r 
Kendall Green ......... 
Recalvliig roaervoir ... 
W k  CrmR brldge ... 

Florida . 
A h a *  ..................... 
Archer ................. 
Diike ....................... 
Moade. Fort* ......... .1 
Limon8 ............... " 
Manatoe ................. 
Merrltt 's Ialaiid ...... 
Tallahansee .............. 

OemgiQ . 
Athens .................... 

37 
36 
71 
38 
33 . 
:3 
50 
27 
45 
30 

73 
6g 
71 
76 

88 
81 
85 
87 

% :: 

Gardiner ............... 
Orouo .................. 
Culnbrriand ........... 
Fallatone ............... 
Great Falls ............ 
McDouogh ..........._ 
McHenry For t  ...... 
Now Y i d t a y  ...... 
Woodstock ............ 

Mwachuse l(.. 
Anrlierata .............. 

ArQryland . 45 

62 

% 
. 66 

57 
66 
69 
44 

6.00 

5.60 
4.06 

4.62 
4.70 

::E 4 .  & 

i:: 
7.54 
10.25 
8.46 
7.39 
9.56 
6.25 
5.38 
5.60 
9.28 
5.30 
6.00 
6.68' 
10.75 

........ tdnrlon ................. 70 
Monroe. Fort ......... 67 
Rappnhnnnock ..... 59 
S~~owvl l lo  ............... 65 
Suinmlt ................. 72 
Uuiverslty of Yo .... 64 
Vnrioty Mllla ......... 71 
Wythevllle ............. 65 

1vriiinUton Blakoly ............... ~enibry . 54 
Kenewlck .............. 61 
Clpokauo. Fo r t  ........ 53 
Tnconia ............... 

l Y a f  VirgOiia . 
Clurksburg ............ 66 
~ioivet ls* ................ 
Mlddlobrook ........... 2 

Wirconsin . 
Dolnvuu ................. 44 
Embnrras .............. 38 
I f o n d d u L a c *  ........ 44 
Dladlsun ............... 44 
Maultowoc ............. 40 
I'ralrlo du Chleu ..... 44 
Wausau ................. 39 

Townsoud. For t  ..... 18 

I Wtiomina . I 

2.37 
0.65 

i 

I 
I 

Brady, Furt  ........... 
Enat Saginaw ........ 
liarriavillu I ......... 
Kalamaxoo ....... 
Lausing ................. 
Bfottviile*- . 
8wartz  Crook ......... 
Thornvillo ........... I 
Traverse City ......... 

Minnuofa . 
Mluueapolle ........... 
Suolllng, F o r t  ........ 

Missouri . 
Cantral College ....... 
Cttdtrevllle ............ 
Conceptlon ............. 
ByrlngAeld ......... 

Montana . 
Keogll, Po r t  11 ......... 
Mlssoula For t  ........ 

Nebrrka . 
Brownvlilo ........... 
Crete ..................... 
Do Sotoe ............... 
Fremont  ............. 
Qenoa ................... 

Sliaw, Fdr t  ............ 

30 
54 
48 
53 
53 
50 
53 
54 
46 

42 
42 

71 
63 
59 
72 

48 
54 
56 

61 
64 
3 
55 
60 

Idnho . 
b u r  d'Alone. Fo r t  .. 
Bold Barracks ........ 

Illinois . 
Bloomlugton I ......... 
Colllnsvlllo .............. 
Charleston ......._.... 
Oeueseo ................... 
Jacksonvllle ............ 
Mattoon ............. 
Pekln ................... 
Peoria ................_ 
nlloy ....................... 
Rockford .... ........." 
Sandwich ...... ........._ 
South Evanaton _ ..... 
Sycamore ................. 

. W h d s o r  ............ : .... 
Indian Terrifory . 

Qlbnon. For t  ........... 

53 
55 

64 
70 
67 
5s 
64 
75 
50 
57 
47 
40 
54 
53 
46 
6g 

75 

5% 
2.44 
5.41 

I 
* 

! 

0.81 .......I ' 
Indiana . 

Butlervllle ..........- 
For t  Wayno* ........ I 
Jeffursouvllle ........... 
Laconla .................. 

71 
57 
72 
62 

I Temyerature . I . li 
Meteorological record of voluntary obseraers and Army post surgeons. Febru- 

ary. 1887 . 1 Temperature . 
The maxlnium aiid minimum tomperaturos at atntlons marked thus (e) are  from readlugd 

of otbor than standard instruiuente . ... 
E: 
.. E' 
n 
;j 

f i  

6 

E 

. . . I 
8: 
f .. .. 
2 
- 

0 

6 
I 8  
6 
6 

. 16 

5 
16 

' 2  

2 
I 2  
- 1  ...... 

6 
14 
8 
3 
9 
I 
8 

1.4 
I2 
I2 

30 
3' 

28 
31 

24 
24 

30 
15 

14 

15 
37 
27 
39 
14 

- 6  

-18 

-24 
-13 
-12 

...... 

....., 

...... 

..... 
-10 

-20 

2 

4 
17 
15 

18 
I2 
31 
13 
16 

I4 

- 9  
-10 

3 
I 2  
I 2  
5 

-12 

-25 . 20 
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ATMOSPHERIC ELECTRICITY. 
AUROILAS. 

The most brilliant aud extensively observed aurora of the 
month was that which appeared on the night of the 19-20th j 
If was visible, except in the lower lake region from Eastport, 
Maine, to Fort Buford, Dakota, and as tar south as the fortieth 
Parallel. The skx in the lowcr lake region was generally ob- 
Wured by clouds, but several stations in  that district report 
auroral ligllts being visible for a few secouds through breaks 
In the clouds. An aurora of moderate intensity was observed 
on the  night of the 12-13th in New Eugland aud the upper lake 
region'; i t  was also faintly visible in southern Ohio, southern 
hdiaua,  and northern Dakota. This display was probably a8 
extensire that of the 19th, aiid was also reported from :I 
number of stations betmen Eastport, Maine, and Fort Buford, 
Dakota, but owing to cloudy weather, was not seen a t  stations 
in New Yo&, Pennsylvania, t h e  lower lake region, and the 
upper part of the Mississippi aud Missouri valleys. On the 
nlght of the 13-14th au aurora was reported from a niimber of 
stations in New England, New York, and uortheru Michigan ; 
It was not reported from other sections of the  eastern part of 
fhe United States, although cloar weather prerailed east of the 
Mississippi River arid north of Tennessee and North Carolina. 

The following is a short statemont of the weather conditione 
attending the more importaut of the remaining displays of the 
month. On the night of the 11-12th an aurora was visible at 
Nmhua, New Hampshire, Woodstock, Maryland, and a t  sta. 
tions in the northern part of Minnesota, Dakota, and Montana; 
the sky on the night of the 11-12th was cloudy in New Eng- 
land, the middle Atlantic states, and the lower lako region, 
alld clear from that district westward to Montana. A faint 
aurora was seen ou the lGth at two stations in New England, 
aud at a few scattering stations in th6 oxtrorne nortlrern dis- 
tricts; clear weather prevailed, excopt in New England. An 
aurora was risible on the night of the 21st-22d a t  statious in 
the norther11 part of New England, Michigau, Minuesota, aud 
Dakota; in these districts tho sky was clear; in the remaindor 
.of the northeastern quarter of the country the sky \vas overcast. 
O U  tlie nigllt of the 2-3d an aurora was visible a t  Frauklin, WiR. 
consin ; on that date cloudy weather, with rain or snow? pre- 
vailed over the greater part of the eastern districts of the 
country. 

The follomring are descriptions of the more important dis- 
plays, aa observed from different places : 

Rochester, New Yorlr: a t  9.60 p. m. of the l l t h ,  while light 
anow was falling, an aurora, iu the form of an arch of light ex- 
tending from east to west through tlie northern half of the sky, 
W m  seen. The display wa8 obscured by clouds a t  10.07 p. m. 

Cambridge, Middlesex county, Massacliusetta : on the 12th 
a double auroral arch was visible from 7 to 11 p. m.; 8 few 
fa?nt streainers were seen. On t81ie 13th u faint auroral light, 
wlfh some appearance of' streamers, became visible a t  9 p. in. 
and had not all disappeared at 11.30 p. m. Auroral lights 

also visible on the 14th, 19t11, and 26th. 
Amherst, Hampshire county, Missachusetts : an aurora waa 

PiSlble a t  different times during the eveuing of tho 12th, at 
lnhrvals rapidly changing streamers were visible, shooting up 

all altitude of 300. An auroral light wns also irisible daring 
the Uigllt of the 13-14th. A t  8.30 p. m. very brilliant stream- 
er% extending to a11 altitude of 20°, appeared. 

Eastport, Maine: an auroral arcb was visible from 7 to 9 p. 
m* O f t h e  12th; on the 13th 8 faiut auroral light appeared a t  . 8:P. 1l1. and reinailled visible until midnight. Faint auroral 
d15Pla~s were observed on tho 17th from 10 to 11 p.m.,  and on 
the 19th from 9 p. m. uiitil after midi~ig~it. 

Escanaba, Michigan : faint auroral lights were seen 011 the 
of the 12-13th and 13-14th. On tho night of the 

19-20th au aurora of moderate brilliancy mas visible from 8.30 
p: until 3.30 a. in., whon it became obscured by clouds ; the 
duPIV appeared in tho form of a luminous arch rising over a 
dark segment; altitude, 12O; azimuth, 160' to 200O. A t  mid- 

~~ 

night i t  increased in brilliancy, and straw-colored streamers 
shot up to an altitude of about 30°. An auroral display WBS 
also observed on the night of the 20th-21st from 8 1). m. until 
2 a. in. - Fort Buford, Dakota: an aurora was visible from 10.28 to 
11.30 p. m. of the 12th; i t  consisted of an imperfect arch ex- 
tending from northwest to northeast aud to an altitude of about 
16O. On the 19th an aurora o f a  pale white color, and having 
the appearance of an illuminated cloud, mas visible from 9.33 
to 11.30 p. in., when it became obscured by clouds. 

BuPilo, New York: at 6.50 1). m. of the 12th 8 white auroral 
arch became visible, having an altitude of go. The display 
gradually iucreamd iu altitude uiitil a t  7.26 p. m. it had at- 
tained its maximum, 26O, with an azimuth of l l O o  to 120O. A t  
7.33 p. m. the arch began to waver and grow dimmer on its 
eastern side ahd shortly after eutirely disappeared. Tho dis- , 
play was quite brilliant and attracted considerable attention. 

Oswego, New York: on the 19th, at 9.45 p. m., a faint au- 
roral light wtts observed through breaks in the clouds that 
nearly covered the sky. The light was completely hidden from 
view by clouds a t  10.45 p. in., but mas visible at iuhrvals be- 
tween midnight and 1.30 a. m. of the 20th. 

Dover, Morris county, New Jersey: an auroral display was 
visible on the 19th between 9 and 10 p. in.; i t  consisted of a 
very bright light, extending to altitude lBO, and 35O east and 
15' west of nortli. 

Bismarck, Dakota: an auroral light was seen a t  11.16 p. m. 
of the 19th ; the display attained its maximum a t  12.30 a. xu. of 
the 20th. At  that time i t  consist6d of a bright yellow light, 
extending from azimrith 125O to 235O, altitude GOO. A t  4 a. m. 
the light waa covered by clouds. 

Stiiut Vincent? Minnesota: a t  9 p. ni. of the 19th an auroral 
light became visible in the northern sky. When first observed 
it had  t h e  form of an undulating ribbou of yellowish light of 
about 3O altitude and 0 0 O  azimuth. The aurora remained in 
this form about half an hour, after which a few faint beams of 
light ascended toward the zenith ; these gradually iucreaaed 
in number and brightness, the larger ones showing a combina- 
tion of brilliant colors, varying from a deep orange yellow a t  
the base to green at tho tips. At  the time of greatest brill- 
iancy distinct shadows of buildings or other objects were umt 
on the snow. The display ended during the early morning of 
the 20th. 

blarquette, Michigan: ai1 aurora wa5 visible from 8.20 to 
11.30 p. m. of the 19th. When first observed it cousisted of 
an arch extending from azimuth SOo to B O o ;  a t  9.30 p. m. a 
second arch made its appearance, and shortly after a few 
bright streainers shot upward to a height of about 60°. The 
aurora began fading a t  10.30 p. m., and at 11.30 p. m. had en- 
tirely disappeared. The observer a t  this place statas that on 
the- night of tho 20tll-21st an aurora was observed that was 
almost a countmpnrt of that of the previous night. It was 
visible from 8.30 p. 111. until aftor midnight. 

Poplar ltiver, Montana: auroral lights mere visible in the 
iiorthern sky on the 10th from 10.30 to 11.50 p. m.; 011 the 11th 
from 10.30 p. in. until the early morning of the 12th j during 
the morning of the 13th from 12.10 until 4 a. m.; in the early 
morning and after sunset of the 14th until 4 8. m. of the 15th ; 
on the lGth from 1 to 4 a. m.; a t  9 p. m. of the 20th j from 2 to 
4 a. m. of tlie 22d. On the 23d the nurora appeared in the 
form of au arch of yellow light, with streamers shooting up to 
an altitude of l5O; the display was risible from 12.30 to6 a.m. 

The abovedisplays were also observed a t  the following places : 
2d.-FranlcIin, Wisconsin. 
4th.-Bothel, Connecticut. 
11th.-Fort Totten aud Webster, Ihko ta  ; Woodstock, Mary- 

laud ; Dulutli, Minnesota; Nashua New Hampshire. 
12th.--Voluntown, Coiinecticut ; hutlervillu, Indiana ; Corn- 

ish and Gardiner, Mahe; Boston, Amherst, Blue Hill Observa- 
tory, Dudloy, Fttll River, Milton, North Truro, Somerset, and . 
Westborough, Mrtssachusetts ; Alpena, Mackinaw City, Swestz 
Creek, and Trarerso City, Michigan j Nashua, New Hampshire ; 

- 
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Moorestown, New Jersey; Le Roy, New York; College Hill 
Ohio ; Lunenburg, Sewport, and Strafford, Vermont ; Madisor 
and Prairie du Chien, Wisconsin. 

13th.-Southington, Coiinecticrit ; CorniRh, Gardiner, and 
Orono, Maine; Amherst, Blue Hill Observatory, Fall Biver 
Milton, and North Truro, Massachusetts j Mackinaw City 
Michigan ; Berlin Mills, New Hampshire; Factoryrille and 
Palermo, New York ; Lunenburg, Post Mills, Newport, Straf 
ford, and Brattleborough, Vermont. 

14th.-Fort Totten, Dakota j Cornish, Gardiner, and Orono 
Maine; Blue Hill Observatory, Fa11 River, and North Truro 
Massacli nsetts. 

16th.-Cresco, Iowa. 
16th .-Fort Totten and Webster, Dakota: Mackinaw City 

Michigan ; Newport and Brattleborough, Vermont. 
18th-Fort Madifion, Iowa. 
19th.-Bethel, Southington, and Voliiutown, Connecticut: 

Parkston, Bismarck, Wehster, and Fort Totten, Dakota; Riley 
Illinois; Cresco, Fact Madison, and Monticello, Iowa; Cornish 
and Gardiner, Maine; Boston, Vineyard Haveu, Blue Hill Ob 
servatory, Dudley, Fall River, North Truro, and Somerset 
Massachusetts ; Alpena, Michigan ; Duluth and Moorhead 
Minnesota; Nashua, New Hampshire; Setanket, New York j 
Sandusky, Napoleon, and Wauseon, Ohio ; Block Island, Rhodc 
Island ; Lunenburg and Brattleborough, Vermont ; Manitowoc 
Wisconsin. 

20th.-Fort Totten and Wehster, Dakota; Traverse City 
Michigan; Block Island, Rhode Island. 

2lst.--Port Totten, Dakota; Gardiner, Maine ; Marquette< 
Michigan ; Duluth, Minnesota. 

22d.-Macki naw City , Michigan. 

24th,-Mani towoc, Wiaconsin. 
25th.-Fort Totten, Dakota; Cornish, Maine; Nashua, New 

26th.-Lunenburg, Vermont. 
28th.-Pekin, Illinois. 

Paterson, Passaic county, New Jersey : a very beavj thunder 
storm from the southwest occurred on the afternoon of the 18th 
The thunder wa8 loud and the lightning vivid and constant, 
several houses and barns were struck and burned. This wm 
an unusually destructive storm for this season of the year. It 
was more severe at Moorestown than any other winter thunder. 
storm of the p a t  twenty-three years, the electrical discbargee 
were almost constant and the thunder very violent. The storm 
continued two hours; 1.64 inches of rain fell, washing  field^ 
badly. 

Dover, Morris county, New Jersey : on the 18th strong east- 
erly wind and Anow prevailed between 6 and 8 a. m., this yae 
followed by heavy rain during the remainder of the day. At 
6 p. m. a thunder-storm set in and continued for an hour, the 
lightning was vivid and almost continuous, the thunder sharp 
and loud. 

Somerset, Bristol county, Massachusetts : the atmospherical 
disturbance of the 18th and 19th was, in this vicinity, a suc- 
cession of' thiinder-storms. The lightning wa5 sharp and fre- 
quent aud the  thunder henry and rolling. 

New York City: the 18th was warm for the semon, with 
heavy showers of rain at times. From 6.16 to 9.26 p. m. the 
rain was accompanied by thunder, lightning, and high east- 
erly winds; t h e  gale did considerable damage to chimneys and 
telegraph wires. During the storm a warehouse on Staten 
Island was struck by lightning and burned, together with sev- 
eral other large buildings and their contents, mostly cotton, 
entailing a loss of about $360,000. 

Laconia, Harrison county, Indiana : tlie observer at this 
place stateR that the moRt notable feature of tlie month was 
the unusuallr large number of heavy thnnder-storms for this 
sewon. On the 1 R t  light rain and deet  set iu :it 4 a. m. and 
continued throughout the day ; between 7 and 8 p. m. the storm 

' 23d.-Fort Totten, Dakota; Lunenburg, Vermont. 

Hampshire. 

THUNDER-STORMS. 

I 

~ 

was accompanied by vivid lightning and heavy rolling thunder. 
Thunder was also heard during the night of t h e  lsl,-2d, on t h e  
afternoon of the 2d, and on the morning of the 3d. On the 
26th, at 7 a. m.,  strong southwesterly gale, attended by heavy 
rain, thunder, and lightning, set in? and did considerable 
damage, prostrating trees, fences, and light buildings. 

Thunder-storms were also observed in the various states and 
territories during the month, as follows : 

Alabama.-Livingston, lbth, 18th, 20th, 26th : Mobile and 
Greensborough, 26fh. ' 

Arkansas.-Lead Hill, 2d, 26th ; Little Rock, 14th, 17th. 
California.-Los Angeles; 14th ; Oroville, 21st. 
Connecticut.- Bet he1 and South ington , 18t h . 
District of Columbia.-Washington City and Kendall Green, 

Pbrida.-Limona, 16th ; Archer, 16t11, 18th, 24th, 26th, 
27th : Duke, 24th, 26th ; Cedar Keys, 24th, 26th, p7th ; Talla- 
hassee, 26th. 

Georgia.-Athens, lst, 26th ; Savannah, ? 8th ; Atlanta and 
Milledgeville, 20th, 26th ; Forsyth, 20th, 24th, 26th. 

Illinois.-Windsor, lst, 2d, loth, l l t h ,  17th, 26th; Mattdon, 
lst, 2d, loth, 17th, 26th; Collinsville, lst, 2d, 26th, 26th; 
Springfield, lst, 17th; Sandwich, 7th, loth, 17th, 23d; Riley, 
8th ; Chicago, 8 th ,  17th ; Pekin and Peoria, 10th ; Charleston, 
lo th ,  26th, 26th ; Geneseo, 17th ; South Evanston and Sgca- 
more 27th, 23d; Cairo, 23d, 26th. 

In~iana.-Je~ersonville, lst, 2d, 17th, 26th, 26th ; Vevay 
lst, 3d, lOtii, 26th; Lafayette, lst, 7th; Fort Wayne and 
Logansport, lst, 10th; Indianapolis, lst, 26th, 26th ; Sunman, 
2d, 3d, loth, 23d, 26th 26th ; Laconia, 2d, 3d, 26th; Mauzy, 
2d, 23d; Butlerville, 2d, lo th ,  23d, 26th; La Grange, 8th, loth. 
Indian Territory.-Fort Reno, 10th ; Fort Sill, loth, 19th ; 

Fort Gibson, 26th. 
Iowa.-Clinton, 6th, 7th, 17th; Dubnque, 6th; Montiwllo 

and Cedar Rapids a, 6th, 17th ; Cedar Rapids b, 7th j Muscatine, 
7th,  l l t h ;  Dubuque, 7th, 17th; Oskaloosaa, 7th, 26th; Keokuk, 
8th, loth, 17th; Port Madison, 10th 17th; Oskdoosab, 26th. 

Kuneaa,-Wellington, 7th,  10th ; heavenworth, 8th; Wyan- 
dotte, 8th, 10th; Globe, 8th, loth, 26th; El Dorado and Em- 
poria, 20th. 

Kentwky.-Louisville, lst, 2d, 3d, 17th, 26th j Harpers 
Ferry, lst, 2d, 17th, 26th, 26th. 

j5ouieiana;-Ne~ Orleans, 20th, 21st, 22d, 26th ; Shreveport, 
14th, 37th, lYth, 23d ; Qrnnd Coteau, 19th, 20th, 21st. 

Maryland.-Fort McHenry, 17th ; Fallston, New Midway, 
ana Woodstock, 18th. 

Mrccleachwett8.-Wood's Holl, Amherat, Cambridge, Deer- 
field, Dudley, Fall River, Milton, New Bedford, Taunton, 
Westborough, and WorceAter, 18th. 

Michigan.-Mottville, 7th, 10th j Grand Haven, 7th, 23d ; 
Kalninazoo, 8th, 2Yd; Swartz Creek and Thornville, 23d; 
Lansing, 24th. 

Missouri.-Siiint Louis, l g t ,  2d ; Centrerille, lst, 2d 3d, 
26th; Central College, 8th, IOth, 17th; Conception, 9th, h t h ;  
Springfield, 17th, 24th. 

Nebraska.-Stockh am, 8 t,h. 
New Hampehire.-Manchester, Antrim, and Nashua, 18th. 
New Jerrrey.-Beverly, Clayton, Lakewood, Readington, 

Roseland, and South Orange, 18th. 
New York.-Humphrey, 3d ; Oswego, 3d, 24th ; Brooklyn, 

Factoryville, Menands, Setauket, and White Plains, 18th ; 
North Volney, Palermo, aud Utica, 24th. 

North Carolina.-Raleigh, lst, 26th; Lincolnton, 23d; Kitty 
Eamk, 27th. 

Ohio.-Portsmouth, lst, 2d, 3d, 26th, 26th; Columbus and 
Westerville, 2d, 3d; Tiffin, 2d, 3d, 7th, lo th ,  14th, 23d; Elyria 
and Garrettsville, 2d, 3d, loth, 23d j College Rill, 2d, 3d, 26th; 
Napoleon, 2d, 7th, 10th ; Clevelrind a, SauduRky, and Toledo, 
2d, 10th; Clevoland b, 2d, 10th, 23d; Yellow Springs, 2d, 
Lltli, 23d, 25111, 26th j Ruggles, 3d, 7th ; Wauseon, 7th, loth, 
18th j Jacksonborough, loth, 23d, 26th j North Lewisburg, 23d. 

18tAh. 

JNi88i88ipppi.-viCkRbUrg, 18th, 19th, 20th. 
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Weather. 

Rnln Increaslng. 

Light rain. 
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I Tirue. Potentlal 
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8.38 30 I ............ -450 

- 
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67 

Thio. 

P. hf. 
7.40 .................. 
7.40 30 ............... 
7.41 30 .............. 
7 . 4 ~  ................. 
7-30 ............... 
7.43 .................. 
7.43 30 ............... 
7.44 .................. 
7.44 30 ............... 
7.45 ............. ..... 

7.41 .................. 

t ........... - 

Yotcntlal 
- . -. 

I'oollr. 
150 
200 

go 

- 30 - go 
-130 

Oregon.--Bandon, 23d. 
PenneyZsania.-Phillipsburg, let, 2d, 3d ; State College, 2d, 

24th ; Grampian HillH, 3d ; Pittsburg, 3d, loth, 18th ; Erie, 3d, 
l l t h ,  18th ; Zionsville, 15th, 20th ; Philadelphia, Blooming 
Grove, Dyberisy,, a,nd Quakertown, 18th.  
_ _  Rhode leland.-Narragansett Pier, 18th ; Block Island, 18th, 

Tlme. 

--- 
1867. . g, 2.15 p. m ..... 
1.10 p. m ..... 
2.25 p. m ..... 
a.30 p. m ..... 
a.35 p. m ..... 
2.40 p. m..... 
a.45 p. m..... 
a.50 p. m ...... 
3 p. m ........ 

, I ] ,  11.3oa. m.. 

xz 35 a. m.. 
1145 a. m . 
1r.50 a. m, 
r t . s a .  m.. 
12 m ......... 
11.01 p. m.. 
m.oa p. m.. 
11.03 p. m.. 
~ a . o q p . m ,  
la.05 p. m.. 
x2.w p. m.. 
la.- p. m.. 
12.10 p. m.. 
12.20 p. m.. 
11.30 p. inl 
1140 p. II).. 
1a.45 P. m.. 
1a.55 P. m.. 
1 p . m  ...... 
1.05 p. In... 
1.10 p. m... 
1.15 p. In,.. 
1.20 1). m... 
].asp. m... 
:.30 p. m... 
1.35 P. m... 
140 p.m... 
145 p. m... 

1Wh. 
h u t h  Oat.olim.-Stateburg, 9th, 18th ; Elpartanburg, 20th, 

26th ; Charleston, 24th. 
[renneeeee.-Nashville, let, 2d, 3d, 17th, 18th, 23d, 24th, 26th; 

Milan, lst, 2 4  3d, 17th, 23d, 26th; Ashwood, l s t ,  17th, 23d; 
Knoxville, Ist, 2d, 24th; Xemphis, 2d, 3d, 17th, 23d, 26th ; 
Qhattanooga, 23d, 24th, 26th. 

!Z'ezae.-New Ulm, 2d, 3d, 26th ; Silver Falls, 4th, 7th; Fort 
Davis, 13th ; Cleburne, 14th ; San Antonio, 17th; Palestine, 
19th ; Galveston, 26th. 

vi?ginia.-Rappahannock, 9th, loth, 13th ; Bird's Nest, Dale 
Enterprise, University of Virginia, Variety Mills, and Wythe. 
vllle, 18th; Bruington, 26th. 

weat Virginia.-Middlebrook, 1st: 2d, 3d, loth, 18th ; Clarks- 
burg, 2d ; Helvetia, 2d, 17th. 

~~8consin.-M~ldison, 6th; Milwankee, 7th; Delavnn, 7th,l?th. 

Observations of t h e  electrical potential of the air mere made 
as Usual during the month of February, 1887. At  Washington 
city, in  addition to the regular series of observations, a set of 
almultaneous observationR were made a t  the Signal Office, ele- 
Vation 45 feet, and at the top of the Washington Ma iument, ele. 
Vation 500 feet. The following table showe, in brief', ;he results : 

ELEOTROMETER READINCSB. 
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r750 
1600 
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:E 

- 2 9  I -375 

{ 
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7.46 30 ............... 
747 .................. 
7.48 .................. 
7.49 .................. 
7.50 A... ........... 
7 4 1  .................. 
7 . 9  .................. 
7 J  .................. 
l.. .................... .................. 
8.01 .................. 
8.03 .................. 
8.04 .................. 
8.04 30 ............... 
8.05 ................... 

1887. 
Feb. 9, 11.30 a. m..... 114s a. m..... 

11.40 a. m-... 
11.45 a. m..... 
11.508. m ..... 
11.5s a. m ..... 
I a  m ........... 
1a.03 p. m..... 
12.04 y. m..... 
l a  o p.m,. .. . rid p. m ..... 
12. p.m.. .. 
l a 3  p. m ..... 
1 a . q  p. m ..... 
ra.lo p. m ..... 
1a.11 p. m ..... 
x a . 1 2 ~ .  m ..... 
12.13 p. m ..... 
12.14 p. m..... 
12.15 p. m.. .. 
1a.m p m..... 
1 a . a ~  p. m... . 
1a.30 p. m ..... 
1a.35 p. ni ..... 
:a40  11. m..... 
1245 p. m..... 
la.% p. m ..... 
n.55 p. m..... 
1 p . m  ......... 
1.05 p. m ...... 
I .IO p. m ...... 
1.15 p. m ...... 
1.20 p. m ...... 
1.30 p. m ...... 
1.35 p. m ...... 
1-40 p. m ...... 
1.45 p. m...... 
1.50 p. m ...... 
2 P . m  ......... 
2.05 P. m ...... 
2.10 P. m ...... 

-100 
-azo 
-140 
-0 
-230 
-sag 
-2ao 

Fob. 

Feb 

Light ralU. 

Light rrln. 

Light rain. 
Thunder. 

( 9 )  

Llghtnlng. 

Raln Incroanlng. 
Llghtnlng. 

Rnln lncreaalng. 
Llghtnlng. 

Thunder. 
Llghtnlng. 

Thunder. 

Llghtning. 

Thunder. 

Lightning. 

Vivld lightning. 

8.44 ................. ym 
845 ...... " ......... 
8 4 30 .............. -150 

8.46 30 .............. 
8.47 15 .............. 
8 4 30 .............. 
8.49 ................. 
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8.51.. ............... 
8.51 ................. 
8.ga 15 .............. 
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I 8.9 ................. 

8.55 40 .............. 

0;ij.. ............... 0 

8 i i  ................. 
8.49 30.. ............ - 75 

i 8.55. ............... 
856 ................ -110 

1 0 0  
y ..................... -230 
g 0 1  ................. 
9.m ................. 
g.oa a0 .............. 
9.03 a a  ............ -750 
9.04 ................ 
9.07 I ............... -750 
9 .d . .  ............... -0 
9.09.. .............. -540 
9.10.. 
9 . 1 ~  
9.12 ................. 
9.1a 40 
9.13.. ............... 

9.03 ................. -500 

9.0 ................. 2g 
9 1 "  ............... -400 

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

................. ................. -580 

9.19.. ............... - 1 9  
9.ao ................. 

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

;::: 9 ~ 3  x::::::::::::: fg ......... ....._.. 
9.14.. ............... go 
9.15.. ............... 100 

- 
d " e 
G a 

8.07 .................. 
8 . 6  .................. 
8.0s 30 ............... 
8.cg .................. 
8.10 .................. 
8.10 30 ............... 
8.11 .................. 
8.11 .................. 
8.m 30 .............. 
8.13 ................. 
8.13 30 ............... 
8.14 .................. 
8.14 30 ............... 
8.15 .................. 
8.1 30 ............... 
8.17 .................. 
8.17 30.. ............. 
8.18 .................. 
8.19 .................. 
8.10 .................. 
8.10 30 ............... 
8.21 ................. 
8.11 .................. 
8.13 .................. 
8 . 9  30 ............... 
8.24 .................. 
8 2  .................. 
8 : J  8.17 .................. ......... .......- 
8.a8 ................. 
8.30 .................. 
8.3a .................. 
8.33 .................. 

8.Og30 ....... -...... 

8.12 _....... ......... 

Volb. 
1623 
1672 

a I66C 
1747 
1678 

:g 

;g 
.......... 

-500 

-50 

-300 

410 
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-x50 
-450 
-500 
-370 
-300 
- 6 0  

$$ 
-am 

f$ 

-am 
-500 
-3Q 
400 
ym 1 180 
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I 
~~ 

3 O.f damp and foggy weather; the wind from t h e  northwest and 
Ilght, and a few cirro-stratus clouds in the north and north- 
west. February 11th w1t8 a cloudy day, with st.rong south- 
westerly winds, with a light raiu in the afternoon and change 
of wind from south to northwest. Of the regnlar series of ob- 
SerVationR, negative values were obtained on the  l l t h ,  begin- 
Plug ahont fifteen minutes in advance of light rain, and vary- 
'ng.from. positive to negative during the rain; on the 18th, 
d u m $  light rain ; on the 20th, very high positive, changing to 

4 '  

high negative,. during snow ; on the 23d, during heavy snow ; 
on the  %th, high negative values,-becoming positive, during 
snow and rain. The dates of negative values are almost iden- 
tical with the dates of stormy or broken weather. During 
clear and settled weather positive indications are given, for the,  
most part, increasing with decrease i n  temperature. 

Of the observations made a t  New Haven, Connecticut, nega- 
tive values were obtained on the following dates: On February 
2d, during heavy snow, 394 volts, turning to positive 402 volts, 
during contiuuance of snow; falling to low positive after end- 
ing of snow. On February 3d, variable values during rain. 
On the  7th rain ended a t  8. 0 a. m., began again a t  1.16 p. m., 
turning to sleet a t  3 p. m., and ending a t  11 p. m. ; the read- 
ings at the four observations were respectively, -3.6 volts, 
4.9 volts, 11.4 volts, and -24.8 volts. On the 8th negative 
values occur during rain; on the 15th, during heavy rain; on . 
the 18t11, -91 volts, during snow and light sleet, a t  9 a. m., turn- 
ing to low positive at 11 a. m., the snow ending a t  10.46 a. m., 
becoming high positive at 1 p. m. with the beginning of rain, 
and turning to negative during t l e  rain. This was the first 
thunder-storm of the season noted, and the variations in 
potential a t  New Haveu, from 7.15 p. m., are shown graphi- 

The times of' the diff'erent lightning flashes 
7.16 20, 7.18, 7.19 30, 7.24 30, 7.26 26, 7.28, 

57 36, then an apparent cessation €or about 
'ter which thunder and lightning occur as 
:h tning noted above being recorded as near : 

Weather. 

Llghtnlng. 

Llghtnlng. 
Haln lncreuring. 

Thunder. 

Lightning. 

Vivld Hghtnlng. 

Rain increwing. 
Vivid Hghtnlng. 

Vivid lightning. 

Vlvid lightning. 

Lightning. 

Vivld lightning. 

Thunder. 

Lightning. 

Llght rain. 
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An investigatioii of this table will show that this winte 
thunder-storm presented, as regards the olectrical conditions 
the same general features as t h e  storms of the previou8 summer 
Among many other points, we may notice briefly the rapidlj 
fluctuating character of the curve; the disturbances in thc 
potential, due to the  iuductive actiou of the clouds, the valuei 
iqcreasing with t h e  cloud’s approach and decreasing with it4 
passage ; the character of these fliictuations, compared witt 
those due to other causes, being marked by a steadiness o 
movement in oiie or the other direction ; the rapid changes i r  
value, immediately after, or simultaneous with, flashes of light 
ning; and, finally, the fluctuations due to rain drops. Wit1 
regard to the liehtning, it would seem that certain discliargei 
occur, which, while not seen, are indicated by the electrometer 
For a short‘tiine immediately preceding a flash of lightning 
there occurs a qriick, steady rise in the potential, iintil thc 
electrical tension becomes so great that a disruptive dischargt 
o c c m .  (It might, incidently, be remarked that, according tc 
Thomson, air a t  prdiuary pressure and temperature can suppor 
an electric tension of 9,600 grains weight per square foot befon 
a spark passes.) With the passage of the spark the electric 
tension ceases and equilibrium is restored. With every flasl 
of lightning the potential immediately falls to zero, to begir 
slowly to increase, then more rapidly, until the disruptivo dis 
charge again occurs. From all this it must be seen that iu th t  
electrometer we have but the 0rst application of certain prin 
ciplos in electricity, which can be made of practical service in 
warning us of the probability of lightning strokes, as well at 
the advent of the storm. 

Other negative values occurred a t  New Haven on tlic 22d, 
with the cliange of snow into rain, while heavy snow was ao. 

A t  Boston, Massachusetts, during the month of February. 
1887, negative values occurred on tho 6th, a t  9 a. m., preced- 
ing light rain; on t h e  loth, preceding threatening weather; 
on the l l t h ,  preceding rain; on the 18th, at 2.15 p. m., during 
heavy snow; on the 19th, a t  9 a. m., preceding clearing 
weather, and on the 26th, preceding snow. Snow with posi. 
tive values occurred on the Ist, 2d, 3d, 18th, 23d, 26th, and 

, 27th. The highest positive potentials occur duriug clear, cold 
’ weather. 

At  Ithacn, New York, during heavy snow at 9 a. m. of the 
l s t ,  high positive values were obtained; on the 2d, during 
snow throughout the day, the values a t  the different observa- 
tions were 1,300, -160, -600, -420 voltg. On the 3d rain 
began a t  9.00 a. m., and ended a t  2.30 p. m., accompanied by 
negative values, changing to positive after the ending of the  
rain;  on the 4th low positive during light snow, turning to 
negative. Snow began on the 7th a t  10 a. m., turning to rain 
at 11.30 a. m., with the following values, -177, -1,216, -308, 
-206. Negative values occur also on the 8th,  during cloudy 
weather; on the 9th, during fair weather; on the l l t h ,  during 
fog and rain ; on the 12th, preceding and during, snow j on the 
13 th  and 14th, during due weather; on the 16th, duriug cloudy 
weather; on the 17th, during cloudy and clear weather, but 
preceding snow; ou the 19th, preceding, and during, snow; on 
tho 20th, during cloudy weather ; on the 21st, during threaten- 
ing weather, and preceding snow ; on the 22d, following SUoWj 
and on the 26th, during clear weather, but preceding snow. 

ELECTEIUAL PHENOMENA. 

.companied with positive values on the 2d, 22d, and 26th. 

Fort Maginnis, Montana : cloudy and comparatively warni 
weather, with light to fresh westerly wiuds prevailed duriug 
t h e  13th until 2 p. m., when the wind suddenly shifted to 
northwest and blew a gale of iticreasing violence until 8.10 
p. in., reaching a velocity of eighty-four miles per hour. 
During the ‘storm the atmosphere was thoroughly charged mi th 
electricity, BY indicated by the  imperfect working of the tele- 
graph instruments. 

Dodge City, Kansas: on the 17th high southwest and north- 
west wind8 prevailed, blowing down several chimneys and 
small houses. Lightrain fell from 2.10 to 2.26 p. m. The ob- 

server a t  th i s  station states that while the gale wm a t  its 
height the air was highly charged with electricity, so much so 
that the battery a t  Dodge City being djsconuected and the 
mire grounded at Arhland, a town about fifty miles distant, 
messages were sent between the two poiuts. Theobserver 
also a t  Fort Supply, Indian Territory, states that on the 17th 
the telegraph instruments worked very badly 011 account of at- 
mospheric electricity, and duriug the afternoon he was unable 
to raise any station except Fort Elliott, Texas. Heavy weet- 
erly wiud and cloudy weather prevailed. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos wero observed a t  stations in Montann, Dakota, 
and the Missouri Valley on the 2d. On the 3d and 4th they 
were reported from a number of statioua in the (antral valleys, 
the Lake region, and New England. The storm that prevailed 
over the northeastern quarter of the country on the 11th yas  
preceded on the 9th in the Missouri and upperMississippi val- 
leys and on the 10th in NewEngland and the Lake regiou, by 
solar halos, and was accompauied ou the 11th by halos in the 
Lake region and upper Mississippi valley. From the 12th to the 
18th a few halos were reported from widely separated stations. 
The low area which prevailed over the Lake region and upper 
Mississippi valley on the morning of tho 18th was accom- 
panied and succeeded by solar halos; they wore reported from 
a number of stations in the upper Mississippi valley on the 
LSth, and from stations in the Gulf States, Mississippi Valley, 
and Lake region on the 19th. Solar halos were observed a t  
numerous places in New England aud the Lake region on the 
20th and 23d. The storm that prevailed on the 26th and 26th 
w a s  preceded on the morning of the 26th by solar halos which 
were reported from R large number of statious iu  New Eng- 
and, the Lake region, and upper Mississippi valley. 

LUNAR HALOS. 
Lunar halos were noted at numerous stntious from the 2d to 

#th. On tlie 3d they were observed in the Lake rogion and at 
]early evory station i n  the Missouri aud upper Mississippi 
ralleys; in these districts very high prossure and low tempera- 
,ures prevailed a t  the time ; thoy were also reported on t h a t  
late from a few stations i n  t f iu  Ohio Valley, Tennessee, Cali- 
’ornia, and from numerous stations in Arizona. On the 4th a 
arge number of stationd in New England, the middle Atlantic 
rtates, Ohio Valley, and Lake region reported lunar halos; 
,hese were also accompauiod or followed by very high pressure 
tnd low temperature. On the 28th they were reported from a 
lumber of stations in the upper Mississippi valley, the Lake 
qegion, and the middle Atlantic states. 

The phases of the moon (Washington mean time) during 
February, as given in “Tho American Ephemeris and Nau- 
, i d  Almanac ’) for 1887, are as follows : New moon, 22d, 4 h, 
i2.1 m.; full moon, 7th, 17h. 6.9 m.; last quarter, 14th, 8h. 
!3.8 m.; perigee, Stlr, 19.3 h.; apogeo, 24th, 0.9 h. 

MIRAGE. 
Seiut Vincent, Minnesota: during the morning of the 9th a 

nirage was seen over the prairie to the south of this  place. A 
,rack of land, ten miles distant and beyond the line of vision, 
ippeared to be raised in the air, sloping toward the north at an 
ingle of about So. All objects, such as houses, barns, and 
,rem, were plainly visible. 

Webster, Dakota : mira’ges were seen on the moruiugs of the  
4th, 16th, and 27th; on the 14th the phenomonon occurred 
Iefore sunrise, apparently bringiug the image of distant ob- 
ects very near. 

Willcox, Arizona : the phenomenon of mirage was seen nearly 
!very day of the month. 

Mirages were alsoseen at Parkston, Dakota, on the 6th 
ind 27th ; Henry, Dakota, on the 27th, and Marquptte, Ne- 
Irltska, 28th. . 
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MISOELLANEOUS PHENOMENA. 
FOREST AND PRAIRIE FIRES. 

Forest ana prairie fires occurred at the following places: 
Pike’s Peak, Colorado: on the 9th a prairie fire of‘ small ex 

port Reno, Indian Territory: prairie flre, 25th. 
Oomfort, Texas: prairio Ares, 26th, 27th, 28th. 
Duke, Florida : forest fires, 9th, 18th. 

Meteors were observed on the followiug dates : 
pbrida.-Merritt’s Island, 2d, 27th j Archer, 9th ; Limona 

-Illinois.-~acksonville, 2 1st. 

~aryland.-~’oodstock, lst, 11th. 1 3 t h ,  16th, 16th, 19th 

~ascrachwretls.-Blue Hill Observatory, 12th ; Vineyard Ha 

New Hamapshire.-Naahua, 28th. 
~~scomin.-Manitowoc, lgth, 21st. 

Qeeee flying northward.-Fort Reno, Indian Territory, 9th ; 
Saint Louis, Missouri, 17th; Fort Madison, Iowa, 12th, 17th; 
Augusta, Georgia, 18th ; Globe, Kansas, 20th j Reppahan. 
neck, Virginia, 23d, 27th, 28th ; Manhattan, Kansas, 26th; 
Brownville, Nebruska, 27th, 28th j Erie, Pennsylvania, 28th, 

Geese $ying southward.-Augusta, Georgia, 14th ; Manhat. 
tan, Kansas, 17th; East Portland, Oregon, ZOth, 2 2 4  24th; 
Mottville, Michigan, 21st; D a h  Enterprise, Virginia, 23d, 
24th, 26th. 

Ducke $yi?y northward.-Pekin, Illinois, 8th, 16th, 25th ; 
Jacksonville, Illinois, 23d ; Tatoosh Island, Washington Ter- 
ritory, 26th ; Manhattan, Kansas, 27th. 

Duoke flying soutlnoard.-Memphis, Teunessee, 2d ; Jackson- 
VillO, Illinois, 11th ; Davenport, Iowa, 17th. 

was burning on the plains toward the southeast. 

METEORS. 

l l th  ; Alva, 26th. 

1 Iowa.-Monticello, 28th. 

26th j Pallston, 16tlr. 

’en, 19th. 

MIGRATION O F  BIRDS. 

POLAR BANDS. 
Polar bauds were reported from the following stations : 
Apkansas.--Lead Hill , 26th. 
CaZvornia .-Keel or, 22d. 
Rorida.-Archer, 18th, 26th ; Duke, 17th. 
-&tois.--]?ekin, 26th ; Riley, loth, 26th. 
Indiana.-Laconis, 4th. 
Kansas.-Salina, 26th, 27th. 
Maine . -Gardiner, BC 11. 
New Jwsey.-Beverly, 9th ; Moorestown, 16th. 
North Carolina.-Hatteras, 27th. 
Ohio.-Napoleon, 3d, 9th, 26th ; Wauseon, 25th, 28th. 
Penmjlvania.-Cota w issa, 4t h, 26 th. 
Virginia.-Dale Enterprise, 24th) 25th ; Wythville, 6th, 9th, 

Washington Territory.-Tatoosh Island, 14th. 

M Y .  H. Gowey, of North Lewisburg, Champaign county, 
Ohlo, reports having observed suu spots on the 4th, 18th, 
lgth, 24th, 26th, and 28th. 

. 

lgth, 22d. 

SUN SPOTS. 

BAND STORMS. 
salt  Lake City, Utah: brisk to high south and northwest 

Winds prevailed diiring thP lst, attaining at  4.30 p. m. a 
velocity of thirty-tliree miles per hour; a t  5 p. m. the wind 
backed to northwest and increased in force; in the afternoon, 
alld ut night the  air was filled with alkali dust from the desert 

of the Great Salt Lake, covering all exposed objects wlth H 
White coutiug. 

Band storms occurred also at  the following stations : 
Abilene, Texas, 10th. 
Rio Qrande City, Texas, 26th, 27th. 
Yums, Arizona! 76th, 22d. 
Fort Orant, Arizona, 22d. 

WATER-SPOUT. 
Capt. X. 0. Clark, of the barkeutine ‘‘ Josephine,” reports : ‘‘ 18th, a t  1.36 p. m., Greenwioh mean time, in N. 29O 671, W. 

79O 461, sighted a large water-spout about sixteen degrees 
above the horizon and about one mile wnw. from the  vessel ; 
the spout moved gr:~diially to the northward, with a squall going 
in the same direction.” 

VERIPIOATIONS. 
INDICJATIONS. 

The predictions for February, 1887, were made by 1st Lieu- 
tenant Thomas M. Woodruff, 6th Infantry, Acting Signal Offi- 
cer and Assistant, and were verified by 2tl Lieuteuant F. M. 
M. Beall, Signal Corps, U. S. Army, Assistant. 

The detailed coniparison of the tri-daily indications for 
k’ebruary, 1887, with the telegraphic reports of the twenty- 
four hours for which the indications were prepared, shows the 
general ibverage percentage of \wiAcations to be 73.74. The 
percuntages for the different elements me: Weather, 70.71; 
wind, 67.01; temperature, 76.68. By states, etc., the per- 
contiiges are: &’or Mitine, 76.88; New Hampshire, 72.60; Ver- 
mont, 71.01 ; Massachusetts, 76.12; Hhode Island, 73.87; Con- 
necticut, 70.74; easterii New York, 76.19 ; western New York, 
78.81 j eastern Pennsylvanih, 73.93 ; western Pennsylvania, 
75.83; New Jersey, 76.16 ; Delaware, 73.22; Maryland, 77.64; 
Distzict of Columbia, 74.10 ; Virginia, 75.60; North Carolina, 
71.99; South Carolina, 69.43 ; Georgia, 73.81 ; easteru F’orida, 
68.72 ; westerti Florida, 71.32 ; Alabama, 74.79 ; Mississippi, 
71.26; Louisiana, 70.18; Texas, 66.70; Arkansm, 67.08; Ten- 
nessee, 69.76 ; Kentucky, 74.11 ; Ohio, 70.89 ; West Virginia, 
71.79; Indiana, 74.82; Illinois, 72.80; eastern Michigan, 73.65; 
westurn Michigan, 72.00; Wisconsin, 71.81 ; Minnesota, 71.34;’ 
Iowa, 76.71 j Kausas, 70.67; Nebraska, 69.76; Missouri, 74.11 ; 
Colorado, 72.23; east Dakota, 66.00. 

There were nine oinissions to predict, out of 9,996, or 0.09 
per cent. Of tho 9,987 predictions that hare  been made, seven 
hundred and seventy-eight, or 7.79 per cent., are considered 
to have entirely hiled; seven hundred and thirty-one, or 7.33 
per cent., were one-fourth verified; 2,266, or 22.69 per cent., 
were one-half’ verified; 1,656, or 16.68 per cant., were three- 
fourths verified; 4,666, or 46.62 per cent., were fully verifiod, 
so far a8 can be ascertained from the tri-daily repor&. 

Below are given for the Pacific coast the percentages of 
indications verifled for Jannsry, 1887 ; this data waa received 
too late for publication in tlie REVIEW of that date. From the 
1st to the 3 p, m. report of the 8th the predictions were made 
by 3d Lieutenant W. A. Glassford, Signal Corps, U. S. Army, 
Assistant, during the remainder of the month by 2d Lieutenant 
J. E. Maxfleld, Signal Corps, U. S. Army, Assistant. They 
they were verified by 1st Lieuteurmt Thomas M. Woodruff, 5th 
Infantry, Acting Signal Officer and Assistant. The percent- 
ages for the different districts nre : Washington Territory, 
78.05 ; Oregon, 78.06; northern California, 78.12 ; southern Cali- 
fornia, 84.64. 

CAUTIONARY SXQNALS. 
Of the total number of signals ordered diiring February, 

1887, i t  was practical to determine the verifications of two 
hundred and seven ; of these, one hundred and sixty-nine, or 
31.64 per cent., wore fully verified both as to direction and ve- 
locity. Number of signals ordered for on-shore winds, seven ; 
verified, six, or 86.71 per cent. Numher of signals ordered for 
northeast winds, teu ; fully verified both as to direction and 
velocity, seveu, or 70.00 per cent. Number of signals ordered 
Tor northwest winds, one hundred aud two; fully verified both 
w to direction and velocity, seventy-eight, or 76.47 per cent; 
verified as to velocity only, seven, or 6.86 per cent. Number 
~f signals ordered for minds withoiit regmd to direction, eighty- 
aight; verified, seventy-eight, or 88.64 por cent. Number of 
rignals ordered late, i. e., after the verifying velocity had begun, 
wrenteen, or 8.31 per cent. 

In addition to the above, three hundred and ninetyeight sig- 
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nals were ordered at  display Rtations, the verifications of which 
it waa impracticable to determine. 

I n  twentyeight instances winds were reported which would 
have justified the display of cautionary signals, but for which 110 
signals were ordered, and in one instance a wind which would 
have justified the display of on-shore signals, but for which 
no signals were ordered. 

COLD- WAVE SIGNALS. 
‘ Total number of cold-ware signals ordered, the veri5cations 

of which were determined two hundred and fifty-eight; veri- 
0ed, one hundred and eighty-nine or 73.26 per cent. Fifty- 
four signals were ordered, the veridcations of which i t  was im- 
practicable to determine. 

In addition to the  above, in one thousand and thirty-five in- 
stances, t h e  siguals ordered from this 003ce were repeated by 
the observers a t  the regular stations to towns in their vicinity. 
The verifications of these it waa impracticable to determine. 

RAILWAY WEATHER SIGNALS. 
P. H. Mell, jr., director of the “Alabama Weather Service,” 

in the report for February, 1887, states: 
The verification of predictions for the whole area was 89 per cent. for 

tem ersture, and 80 per cent. for weather. 
!&e following corporations comprise this s stem : South and North ; hlont. 

ornery and Mobile ; Mobile nnd Girard’. Jeorgia Pacific ; 1Sast Tennessee, 
Firginla and Georgia system in Alabama; hlemphis and Charleston; Columbus 
and Western ; Atlanta and West Point of Georgia ; Northeastern of Georgia ; 
Western and Atlantic; East Tennessee, Vir inia and Geor ’a system in 
Qeorgia; Montgomery and Eufaula ; Pensacofa and Selma ; Fensacola and 
Atlantic ; the cities of blilledgeville, Georgia, and Tallsdega, Alabama. 

Meteorological Society ” for Febrnary, 1887 : 

, 

, 

The following is from the biBulletin of the New England 

Verification of weather signals at New Haven was 86.7 per cent. for tempera- 
.ture, 92.9 for weather. 

STATE WEATHER SERVICES. 
The following is an extract from the February, 1887, report 

of the “Alabama Weather Service,” P. H. Mell, jr., of the 
, Agricultural and Mechanical College, Auburn, director : 

The mild weather during a portion of February, and the high temperature 
until the last few days, exerted an invigoratin influence upon vegetation ; 
and in many portions of the state blossoms a n t  leaves burst forth very early 
in the month. The temperature was 7O.6 above the normal. 

Rains were frequent during the month but thunder-storms were of rare oc- 
currence, even though the temperature remained so high. On the l l t h ,  18th, 
and 26th strong winds occurred, but of such moderate force as to commit no 
damage. Severe storms nnd tornadoes were warded off from the state because 
of the high resaure that prevailed during the entire month, with the excep- 
tion of the ‘EOth, when a low wave passed over the state, producing an unusu- 
ally heavy precipitation a t  all stations. The rainfall of the month was 0.61 of 
an inch below the normal. 

The temperature for the winter months just ended indicates a slight ran e 
above the normal, 1 O . 8  ; while the precipitation was 2.23 inches below tfe 
normal. 

Summary. 
Mean temperature, 5 6 O . 8 ;  hi heat temperature, 81°, at Eufaiila, on the 18th; 

lowest temperature, 20°, a t  Gasaden, on the 28th- range of tem erature, GIo; 
greatest monthly rnnge of temperature, 64O, at horence and aadsden; lewt 
monthly range of temperature, 39O, at Selma and Troy; mean daily range, 
1 1 O . 3 ;  greatest daily rnnge of temperature 8 7 O  at Eufaula, on the 11th; least 
dail ran e of temperature, Oo, on the 22d, at  Lfount Willing. 

d e a n  fepth of rainfall, 4.18 inches; mean daily rninfall, 0.146 inch; great- 
est de th of monthly rainfall, 9.40 inches, nt Trinity; least depth of monthly 
rainfa!, 2.36 inches a t  Bermuda; greatest daily local rainfall, 2.96 inches, a t  
Eufaula, on the 20th. 

Average number of days on which rain fell, 8; avera e number of cloudy 
days, 16; average number of fair days, 6; average nurnfer of clenr days, 6; 
warmest days, 18th and 23d; coldest day, 28th; prevailing direction of wind, 

The following is an extract from the February, 1887, report 
of the bLArkansm Weather Service,” Mr. George R. Brown, 
of Little Rock, director : 

Hail was reported from Mount Ida the 2d, and from Fayetteville the 14th 
and 26th. 

A general sleet prevailed throughout a reater part of tbe state on the 4th, 
being reported from Fayetteville, Springfale, Osceola, and Little Rock, also 
from Memphis and Cairo. 

The lnr est amounts of rainfall in one day were on the 1%h, at  Conwa 1.7; 
Fayettevife and Osceola, 1.6; nnd on the 14th, at Russellville, 3.66; fiount 
Ida, 2.0. 

- 

* southeast. 

Thunder-storms occurred at Little Rock the 14th and 17th; Mount Ida, 
17th and 23d; Conway, 23d, and at  Fnyetteville, 25th. During the storm of 
the l i t h  a t  Little Rock a house wkq struck by lightning, which was also struck 
about the same time last ear, although in the int6rval it had been fitted up 
with lightnin rods. The lamage this time was not as great BB lnst year. 

High wink- prevailed generally on the 12th, 26th, and 26tb, and several 
point8 report more or less damage done by the wind on those days. 

The hi hest temperatures occurred at  Fayettville University, 86’, on the 
28th; at  i u reka  Springs, 81°, on the. 16th; at Mount Ida and Conwny, 74O, 
on the 28th. 

The lowest temperatures at Springdnle, lao, and Eureka Springs, 14O, on 
the ad. 

There were three cold-ware signals ordered during the month.. The most 
severe wavc was one which entered the stnte at  the northwestern part on the 
evening of the ad, and durin the night and next day prevailed over the entire 
state. I t  was most noticeabfe in the central portion, the temperaturo at mid- 
night, the 3d, being nbove 60’ nnd next morning 23’. 

The month was genernlly warmer than usual. 

The following is an extract from the February, 1887, 
b L  Monthly Review of the Illinois Weatheq Service,” 001. 
Charles F. Mills, of Springfield, director: 

reci ita 
tion in the form of rain. The mean temperature of the state avera e82O a t o v i  
the normal for the month. The highcst temperature8 were recorfed From the 
7th to the loth, and the lowest on the 4th. The lowest monthly mean tem- 
perature reported was 20O.7, from Galena, and the highest, 43O.4, from Gol- 
conda, n range of 22O.7 from the extreme northwest to southeast sections of 
the state-withiu OO.2 of the January range of mean temperature covering the 
same extent of territory. 

The recipitation was henvy and evenly distributed, averaging 1.4 inches 
above t i e  normal for the month. The snowfall was barely appreciable, except 
in the extreme northern counties, whcre it averaged nearly 10 inches. With 
brit three exccptions, all stations reported the monthly preci itation in excess 
of the Febrnary uormal. The exceptions were S rin el$ 0.18; Mattoon. 
0.78; and hlcLeansborou h, 0.06 below the n o r m 8  R e  most marlced de- 
partures above the normafare as follows: Rile 3.03; Davenport, 3.12; Peoria, 
3.28; Keokuk, 3.28, and Makanda, 4.27. TKk average snowfall in the stnb 
for the month way 2.9 inches; for the northern counties, 6.3 inches; central 
counties, 0.9 of an inch, and southern coiinties, 0.6 of an inch. eateat 
total snowfall was 16.8 inches at  Lake Forest; the lenst, inapprecitrble, t&rrough- 
out the ccntrnl and southern counties. 

West to northwest gnhs were reported on the evening of the 26th and morn- 
in of the 2ith, cnuaed by a severe storm moving easterly over the Lakes. 

%he sunshine did not exceed 33 er cent. for the month. 
The cold-wave predjctions of tge 2d4 th ,  SOth, 10-12th, 23d-26th, and 

26-27th were fully Justified; that of the 1616th was not jnstified, the tempera- 
ture falling but 10’. Althought the temperature was sufficiently low for frost 
on nearly every day of the month, yet its formation was retarded by excessive 
cloudiness, foggy mornings, and great percentage of humidity. 

Thunder-storms, wlth hail nnd sleet, were frequent. 
Summan of the rointer of 1886-’87. 

The mean temperature of t i e  ast winter for the stnte was 24O.6; the highest 
temperature reported was 75’; t l e  lowest -32’. The avorage precipitation 
was 8.29 inches. There were 
25 clenr, 25 fair, 40 cloudy, and 26 days on which appreciable precipitntion fell. 

Tlic month was noted for itR mildness, exceseive cloudiness, and 

The 

Prevailing direction of the wind, northwest. 

The following is an extract from the February, 1887, re- 
port of the ‘‘ Indiana Weather Service,” Prof. H. A. Huston, 
of Purdue University, Lafayette, director : 

The mean pressure for the month was considerably above the normal, while 
the rnnge was the greatest recorded in sixteen years. The barometer was 
very high at the be&inning of the month and continued risir8 until the 4th, 
when the hi best point ~ 8 9  reached-30.901 nt Lafayette. rorn the 4th i t  
continued f h i n  until the IOth, when there was a rapid rise until the lath, 
sftcr which the 5owpward motion began again and continued until the 18th, 
when the lowest point was reached-29.180 being recorded at Fort Wayne. 
There was another very rapid rise until the normal WBB reached on the 18th; 
then a very dccided fall on the 26th, followed by as decided a rise on the 27th. 
The month was thus charncterized by great and abrupt fluctuations in the pro=- 
ure the extent of which hna seldom been equalled. 

l‘he temperature was from four to six degrees above the normal, with about 
the average range. Four cold wnves passed over the state, on the lst, 4th, 
12t11, and 2ith, correspondin The 
highest tem ernture was on t f e  loth, immediately followed by the lowest on 
the 12th an{ 13th, making a rnnge of 72O in two days. 

The precipitntion wna everywhere above the normal from four to six incherr, 
accordin to locality, and was unusually heavy on the 2d and ad all over the 
state, an$ again on the 26th. I t  was nearly all in the form of rain, only 
little snow being reported, nnd that only from the northerii part of the state. 

The following is an extract from the February, 1887, report 
of‘ the 6 ‘  Kansas Weather Service,” Mr. J, T. Lovewell, To- 
peka, director : 

Cold waves were fie- 
quent and were invnriubly announced by the Chief bignal Officer from twelve 
to twenty-four hour8 in ndvance. 

with the “ highs” of the barometer. 

The incan tempernture htw been below the avera e. 
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Preci itation in measurable quantities occurred in wcstern Kansas on the 
%.17& to 21st, and on the 2Gth, and in Logan county where the greatest 
fall in this part of tlie state occurred, almost continuous\y during the latter 
half of the month. In  the middle counties the greatest rainfall of the month 
occllrred from the 17th to 21st. In  the eastern counties precipitation was 
Quito frequent, and, except in the southwestcrn portion where it was light, 
exceeded the average of pnat years. 

This has been a windy month, reports showing the total inovement to be 
above the average. The most notable blow occurred on tlie 16th, 17th, 18th, 
and was accompanied by snow, with very low pressure. 

Thunder-storms occurred in the eastern coiinties on the 8Lh, 9th, and 10th. 
The following is an extract from the report of the Michigan 

atate Board of Agriculture for February, 1887. The state 
weather service is iu charge of N. B. Conger, Sergeant, Signal 
Corps, U. 8. Army: 

The service up to this date has progressed very rapidly, and weather and 
!em ernture signals are now displayed in one hundred and two citieR and towns 

aid in placing the dally indications furnished by the Signal Service within the 
reach of hundreds of thousands of the citizens of Michigan. 

The a proprintion granted by the legislature has made it possible to extend 
these in$icntions into the state by telephone and telegraph to many towns that 
*therwiw could not be supplied. * 

This month has been remarkable for the excess of snow and rainfall, it being 
.about 1.26 inches above tho normal. The latter art of the month, especially, 
had heavy storms which mused heavy rains and tlunder-storms in the southern 
P?fiion of the state, while the northern half received n heavy snowfall which, 
mth  the heavy wind, drifted badly along tho railroads, causing some damage 
and detention. 

There were two thunder-storms durin this month, which is unusual, one on 
the west shore on the 7th, and one on t i e  23d which was eneral throughout 
the stnte. Damage was reported from Saginaw City, the aethodist Episcopnl 
church spire being fitruck and damaged about ,100. 

Two romincnt storins passed the state during the nionth, one, on the 17th 
and IS%, showed n very low aren, tho barometer at the central office rending 
29.179 (corrected and reduced) rit 7 n. m. of the 18th, and began rising in the 
evening and rose rapidly during the 19th. 

The rainfall wm lieavy dining the early morningof the 18th and chnngcd to 
anow in the aflernoon.. The total precipitation during the storm was 1.18 
Inches. The maximum velocity of wind was thirty-six miles southwest on the 

The storm of the 26th and 27th was remarkable for the changes from snow 
to rain during the night and to snow a ain in the afternoon of the 26th. A 
high wind nccompanicd this storm ( s o d w e s t  thirty-four miles on the 26tl1, nnd 
aorthwest thirty-four miles on the 27th at  this office), and considerable dnmn e 
Was done to telegnph and telephone wires in the state. At Qrand Rnpids tee 
damage was estimated at about $3,000. 

R v e  cold wnvcspassed over the state during the month. Cold-wavesignals 
Bere displayed from twenty-four to forty hours in advance of these waves, and 
the signals were all justified by a fall of from 19’ to 80’. The most prominent 
wave passed over on  the 24th and 26th; the fall was 28’. The signal was 
ordered at 6.80 p. m. of the 28d. 

The following is an extract from the February, 1887, report 
of the “Miunesota Weather Service,” Prof. Wm. W. Prtyne, 
Qarleton Oollege, Northfield, director: 

The high winds 
WhlCh characterized a number of da s caused several Revere snow-drift9, in]- 
Peding railroad travel t o  a conaidera&e extent. There were five periods of 

eneral precipiktion throughout the state, these occurring from the Is1 to 2d 
?inclusive), 7th to I l th ,  17th to 19th, 22d and 23d, and 2Gth and 20th. The 
matest amount was precipitated during the storm occurring from the 17th to 
19th. 

%mperature.-The mean for the month was y . 7 ,  which is 6O.4 below that 
Of the corrcspondinp month of the year The periods of great- 
eat Cold prevailed principally on the let, BfTtOd’z8th to 12th, 20th to 24th, 
8 t h  and 27th. Tho mean daily temperaturc was considerably below zero 
Over the entire state on the 1st 8d, and 4th. The minimum for the month was 
?1”.3 below zero, and occul*red at Park Rapids on the 12th, while on the 4th 
It W 8 8  8 8 O . O  below at Saint Vincent. At Saint Pnul the mean WBB 7O.9 below 

average of the corresponding month for seventeen years, and the lowest 
81nce February, 1876, when it was 2O.7 below zero. At Saint Vincent it was 
60*8 bolow the average; Moorhead, 6O.G below; Duluth, G O . 6  below; La Crosse, 
6 O . a  below. Tlie maximum temperature for the month WM recorded at La 
WA SO on the 8th, and was 44O.8. 

wind or warm wave that followed the bkzard:’  of tbe PGth, and which 
mused the snow to disappear rapidly. 

At Saint Vinoent 
it WDS 0.40 (in inches above the nvernge, whilo elaewhcre throughout the 

it was generally b elow the normal. I n  the southern portion the prccipi- 
bat?on. averaged au inch less than for tlie correspondi; month of lnst year, 
whle in the northern portion it was about the same. h e  rentest amounts 
that fell were 2.06 at Rochester, and 2.02 at Maiikato nnfNorthfield; stu- 

’? t E e statc, and applications are bein6 filed for an increase in this valuable 

c * * * 

18th. 

The month was notable for its very low temperaturo. 

Tlie highest temperntures occurrod main1 
In. the latter portion of the month, duy[ln the revalence of a “chinook x 

fiecipitation.-This was mainly in the form of snow. 

tions reporting the least amouut were Morris, 0.20; Grand Forks, 0.40; Noor- 
hend, 0.68; Park Rapids, 0.06, and Albert Lea, 0.77. In  the extreme north- 
western portion of the state, 7.6 inches more of snow remained on the ground 
at the close of the month than at the end of the correspondin month of 
1886, while in a narrow belt running acro9s the state from Moor&oad to Du- 
luth there was two inches less; immediately to the south of this belt was 
another, extending as far fiouth as Saint Paul, in which about nine inches 
more remained on the ground. In the southern portion of the state the snow 
was irregularly distributed and in some locnlities averaged about the same as 
last year. 

The following is from the February, 1887, report of the” Mis- 
sissippi Weather Service,”Prof. R. B. Fulton, of the Uiiivervity , 
of Mississippi, Oxford, director : 

Mean temperature, 68O; hi hest, 81°, at Artonish, on 9th; lowest, 28’, at 
Batesville, on the 4th; monthfy range, 68’. 

Average rainfall, 4.98 inches; greatcst monthly rainfall, 8.87; least monthly 
rainfall, 8.60 inches; average number of days on which rain fell, 10. 

Frost occurred on one da only durin the month, the 28th, and was re orted 
from Batesville, Palo Alto, Eoch Leven,%iloxi, Waynesborough and S ta rh l l e .  

Thunder-storms occurred at  Lamar on the 2d, 18th, 28th; Batesville, 3d, 
24th; Vicksburg, 19th, 20th, 26th; Palo Alto, 1st 23d, 26th; Artonish, 14 th  
TLd. Biloxi, IGtL, IQth, 20th, 21st; Oxford, Ist, 14th, 28d. 

Sleet fell at  Lamar and Batesville on the 4th. 
The following is from the February, 1887, report of the “Mia- 

souri Weather Service,” Prof. Francis E. Nipher, of Wwhing. 
ton University, Saint Louis, director: 

The observations of Dr. Engelmann from 1837 to 1882 resulted in showing 
that when December was abnormally cold there was a high de ree of proba- 
bility that January nnd February would also be cold, althoughffe also noted 
exce tiotis to this rule. In  the winter just ended the cold December was fol- 
lowe$ by a cold January, but February has had nn average temperature of 
38O.7, which is a little over three degrees above the normal temperature. The 
nverage for the whole wintcr was, however, 81O.4, or about two degrees below 
the normal winter temperature. The lowest temperature of the month was 
8 O . 6 ,  on the 4th, and the hi hest 72O, on the 10th. The mean temperntures of 
the decades were 38O.6 for t f e  first, 88’ for the second, and 39O.7 for the third. 
The temperature fell to, or below, *Lo on twelve days, and on four days it did 
not rise above 82’. 

The rainfall at  the central station was 8.78 inches, which is 1.28 inches above 
tho normal. Heavy thunder was observed as early as the 1st of the month. 
The Gth was remarkable for the unusual darkness prevailin in the morning 
until about noon of that day. A t  12 m. it seemed as d a r t  as night. The 
phenomenon was local. 

The highest tem eratures were generally observed on the 10 th  and the 
lowest on th6 4th of the month. 

The rainfall was greatest in the extreme north and south and alon the Mis- 
sissippi River, where it wa9 over four inches, while in the central an% western 
parts the fall was bctween two and three inches. 

The following is from tho February, 1887, report of the 
L L  Nebraska Weother Servioe,” Prof. Qoodwin D. Swezey, 
Dome Oollege, Orete, director: 

The month of February has been in no wny a marked month, except that 
the temperature has been eomewhat below the normal. 

A.ecipitation.-The average snowfall has been about eight inches, which is 
two more than the normal for February. Xeasukd as precipitation or melted 
snow it has been less tlinn half an inch over nll of the state, except in the 
southenstern sections and portions farther north along the Missouri and west 
along the Platte. Two small areaq of the state, the extreme southewt corner 
and a large area along the Platte, have from an inch to an inch and a half. 

Temperatui*e.-No severe cold waves occurred; most of the cold-wave 
tracks for the United States lying almost due east from Montana to Maine. 
The mean temperature of the month has been 19O; the mean noon tempora- 
ture, 2GO.8; the highest reported was  68O.8, at  Crete; the lowest, -24’3, a t  
Ha Sprin 6. 2 n d  . - % ather severe winds have been felt, the highest velocity being sixty 
miles an hour nt Lincoln. 

Crop report.-Re 0rt.q from various localities indicate that the season 
everywhere is well aivnnced and spring grain is being sown. . 

The following extracts are from the February 1887, report 
of the “New England Meteorological Society,” h o f .  Wm. H. 
Niles, of the Institute of Technology, Boston, Mwsschusetts, 
president : 

Reports for the month were received from one hundred nnd fifty-otic ob- 
servers. 

The weather for the yonth was varinble, bein controlled by the assage of 
nine cyclonic storms, rho preci itation in soufiiern New Englana waa gen- 
erally snow, turning to rain; the leaviest rain waa duringthe thunder-storm of 
tho 18th; the heaviest snow fell on the 26th and remained on the Found over 
the end of the month. The total precipitat(ion was decidedly in exceBs of the 
normal. 

The eriods of general cold were nlso those of very high reaeure, on the 6th- 
and 1481; the warmer days were on the Eth, l l t h ,  16th, l8tg or lQth, and24th, 
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when the pressure was falling, with southerly winds. The mean temperature 
of the month was below the normal in north, and above in the south. 

There waa li ht  snow end rain on the first three days of the month, during 
the rise and fa8 of pressure thatgreceded the wage of the first cyclonic 
storm down the Saint Lawrence alley on the 8. the tem erature rose to a 
maximum of Bo to 40' a little after midnight ?f the 8d antf4lh, and then fel! 
continuously as the storm moved away with hlgh westerly winds on .the 4th, 
reachin a calm minimum on the morning of the Gth (12O to -lao) at a timc 
of veryt igh reamre, the highest on record a t  several stations. Lunar halor 
were general5 seen on the evenings of the 1st and 4th. On the 8th the third 
cyclonic storm passed down the Saint Lawrence, with general snow and rain 
and rising temperatnrc, a sin reaching a maximum withsoutherly winds abouf 

'. midnight of the 8-9th, folfowcd by clearing weather, westerly winds, ana fall. 
ing temperature through the 9th to a moderate minimum in the early morning 
of the 10th. The fourth cyclonic storm ;xisued centrally over New En  land, 
it gnve solar halos about noon of the loth, snow and rain on the l l tf ;  thi  
temperature being moderate and almost constant over the cloudy night; the 
rain ended with a sudden brief rise of temperature in the evening of the l l t h !  
followed quickly by high northwest wind and rapid cooling through the night. 
This was succeeded by three days of fine cold weather, during the passage of E 
large anti-cyclone; the highest pressure came on the morning of the 14th, givin 
the general minimum temperature for the month (Go to 16' in the south, -20 
to -30' in the north). 

The approach and northern passage of a poorly developed cyclonic storm, 
the fifth of the month, caused a warm wave (40' to GOO) on the 16th and the 
16th, with moderate snow or rain on the 16th. There was a sli ht fall of tem. 
perature with the passage of an area of high ressure on the nig%t of the 17th) 
succeeded by a rise agam as a well developel cyclone passed down the Sain! 
Lawrence on the 16th and 19th; a thunder-storm, with heavy win! and rain, 
occurred in the evening of the 18th in southern New England. rhere were 
then slight weather &an es until the 24th. the seventh barometric depression, 
on the22d, being very t int ly  marked. h e  storm of the 24th came rapidly 
from Texas, and movcd down the Saint Lawrence, gving general snow the 
ni ht  before, rain in the mornin 

%he 26th wax suddenly cloude2 and gave heavy snow in the afternoon and 
night during the passage of.the ninth and last storm of thc month; the tern. 
perature rose through the night with souther1 winds and fell from the morn. 
ing or noon of the 27th as the clouds clearedf away, with westerly wind and 
snow squalls, thus closing the month with a windy cold wave'on the 28th, reach. 
ing a minimum temperature on the morning of March 1st. 

Thunder-storm o f t k e  18th.-The fifth cyclonic storm of the month was at. 
tended by local thunder-storms south of its path, durin its passage from Iowa 
over the Great Lakes to the Saint Lawrence. W d e  the cplonic centre 
cromed Lake Huron, a thunder-storm traversedsouthern New hngland, enter. 
ing from New York about 19h. and passing eastern Massachusetts between 21h. 
and midnight; it had little force north of Massachusetts, but was  violent to. 
wards the southern coast, where the morning had brought a chilling snow 
storm, changing to sleet and rain in the afternoon, with rapidly falling ressure, 
and to heavy rain, with thundcr and lightning and strong, warm soutgeasterly 
winds in the evening, a t  the time of lowest pressure. Several buildings were 
struck by lightning. 

The following is an extract from the February, 1887, report 
of the (' New Jersey weather Service," Prof. George H. Cook, 
of the AgriCUltUFd College, New Brunswick, director : 

The thunder-storm of tbe 18th was the most remarkable phenomenon of the 
month. The tem- 
perature waa high, th'e rain Came down in torrents, the lightriing was fre uent 
and the cIearing up as sudden as anything that ever happened in the midlle of 
July. Every station in the etate, except Atlmtic City, experienced the same 
storm, and quite a number of the observers gave the time it begnn. I n  gen- 
eral its progress was from southwest to northeast. At Union the fleshes were 
vivid, averaging three a minute; sevent terrific flashes were counted, and 
there w a s  a greater number of fainter flasies. 

The mean temperature asgiven at New York Cit , Philadelphia. Noorestown, 
New Brunswick, Princeton, Somerville, South &an e, Readington, and Sa- 
lem, when compared with normals determined for tfose stations, shows an 
average excess in temperature of 8 O . 8  for the month. The daily range of 
temperature was quite even. Mr. Spader, at New Brunswick, reports that on 
nineteen days the range waa less than loo. 

RainfalZ..-Twent.y stations report rain or snow to have fallen on an average 
of 12.6 days of the 28. The precipitation was excessive in amount, hut uite 
evenly distributed throughout the several counties. Tho mean rainfal, A 
compared with normals determined a t  eight stations, shows an average excess 
of 2.40 inches. Sixteen station# noting amount of cloudiness Rhos an average 
of thirteen days when the amouiit of' cloudine'ss averaged eight or more on a 
scale of zero to ten. Union, Red Bank, and Clayton report the most sunshine. 

The following is from the Fehruary, 1887, report of' the 
"South Carolina Weather Service," Eon. A. P. Butler, Com- 
missioner of Agriculture for South Carolina, director : 

The first p a d  of the month was characterized by rather high temperature, 
but from the 12th until the close of the month there was a sh h t  decrease in 
the daily means, nccompanieh by cold rains at  frequent intervays. The mean 
temperature of the month was, however, slightly above the average in the 
middle and lower counties of the state, and about normal in the upper division. 

e 

and clcaring at noon. 

It was n summer thunder-storm in all its characteristics. 

For the state it was 12O.6 above the mean for January. The minimum tem- 
perature of the month occurred at all stations on the 28th, and ranged from 
24' in the upper counties to 34O on the coast. The highest temperaturea 
occurred during the first part of the month, except in Anderson, Abbeville, 
and Spartanburg counties, where the maxima were reported on the 18th. 

The greatest amount of raiii fell in the upper counties durin the latter part 
of the month. In that section of the state it was robabl sligftly in excess of 
the average for February, but in the absence o r  r eco rh  for comparison this 
cannot be clearly determined. In the middle and lower counties the rainfall 
for the month was below the average. The mean depth of rainfall for the 
state was 0.61 inch greater than thnt of the preceding month, January. 

The cold waves were not as severe nor as frequent, and did not extend as 
fnr southward, as those of  the preceding month. 

Summary. 
Mean temperature, 62O.6; highest temperature, SOo, a t  Charleston, on the 

9th; lowest temperature, 24O, at  Yorkville, on the 28th; range of temperature, 
66O; greatest daily range of temperature, 40°, et Cheraw, on the 1st; leaat 
daily range of temperature, 3O, a t  Columbia, on the 28d, and at Yorkville, So, 
on the 2lst. 

Mean depth of rainfall, 3.41 inches; greatcet month1 rain'fnl, G.40 inches, 
at  S artanburg; lcmt monthly rainfall, 1.61 inches, at Garion; eeatest  dail 
rainfall, 1.66 inches, at Andersoh, on the 14-16th. Rainfall exceeding one incib . 
in twenty-four hours occurred as follows: Due West, 14th ; Abbeville, 16th 
and 20th ; S attanburg, 18th. Anderson, 19-20th * Yorkville, 20th and 
Pacolet, zot! ; 'Anderson, 24th. Least daily rainfah (inappreciable), at severai 
stations, on the Ist, 8d, 7th, and 18th. 

?+osts.--Prosts occurred generally on the 28th, and in the upper and middle 
couuties on the lath, 14th, 17th, 26th, and 27th. From the reports it is be- 
lieved that fruit and vegetablcs suffered no material injury from frost during 
the month. 

Sleet was reported on the 12th and 14th. 
The following is from the February, 1887, report of the 

6' North Carolina Weabher Service," Dr. Oharles W. Dabney, 
jr', of Raleigh, director : 

Eastern dkdrid.  
Temperature.-February has been a comparatively warm month; the tem- 

erature for the eastern district,, 60O.4, is 6' higher thaii the normnl, 46O.3. 
h e  grentest dail range, 3 9 O ,  was noted at Cape Henry, Virginia, on the 
12th. The least iaily range, 3 O ,  wns notcd at Smithville on the 19th. The 
mean dnily range was 17O.4. The highest temperature, 77O, was noted a t  
New-lserne, on the 11th. abnormally high temperatures nho prevailed at all 
points on the Ist, 2 4  7th to 11th inclusive, 16th to Zbth, incluoive, 24th and 
26th. The lowest, 20°, was noted at Lynchburg, Virginia, on tho 14th; ah- 
normall low temperatiires on the Gth, lath, 14th, and 28th, a t  other poinb 
in this Js t r ic t  were recorded. The absolute range, 67O, wa9 10' less than the 
general range for the state. 

B e c i  itatiolc.-Although the rainfnll in this district has been reasonably 
fair, unzgenerally well distributed, yet the official records a t  five Signal Ser- 
vice stations show IL deficiency of 1.17 inches as compared with the general 
average computed for a series of thirteen consecutive years, 

Central district. 
Temperar!ure.--l'hc monthly mean temperature, for all oints, stands 

of 3 O  for the currcnt month. The great& daily range, 46O, was noted a t  
Maxton, on the 14th, but this record is questionable, the second greatest, 
27O, at Goldsborough, on the 17th looks more reasonable. Thc least daily 
range, 5 O ,  on various dates, was noted at Charlotte, Raleigh, Kinston, David- 
son College, SFIem, Mount Pleasant, and High Point. The mean daily range 
was 20O.1. 1 he highest temperature, 79O, on the Ist, was noted at  Chapel 
Hill, and at various other points abnormally high temperatures were notod on 
the lst, 2d, 7th to 11th inclusive ; 16th to l9th, inclusive; 24th and 26th ; 
the lowest, 12O, on the 14th, was at  Reideville, and on the 6tb, 6th 12th to 
14th, inclusive ; 20th to 23d, inclusive; 27th and 28th, abnormally iow tem- 
peratures prevailed ; the absolute range wm 87'. 

Becipitation.-The monthly average precipitation was 4.02 inches, this, 
:ompared with the eneral monthly average 4.42, inches, determined by the 
3fficial records at  d d o t t e ,  for a series of nine consecutive years. ehows e 
imall deficienc 0.48 inch, for the month of February, 1887. As the 
February recorpat Charlotte is above the general average for all other points 
in the central district, these figures, although iiot satisfactory, can be nccepted 
ia a fair comparison. pour days, the Sth, lath, 26th, and 28th, were remark- 
%ble for an entire absence of rnin. 

Weatern district. 
Temperature.-Mean temperature, 49O.2; hi hest, 74O, on the loth, at 

Zhattanooga, Tennessee ; lowest, 12O, on the 27t%, at Chattanooga ; absolute 
ange, 62'; fntest  daily range, ago, on the lst, at  Asheville ; least, a', on 
he 21st, at arion. Mean daily range, 19O.2. 

R.ecipttation.-Whethcr the average rainfall on the western slope of the 
b o k  llange Mountains is a fair standard by which we can estimate the 
,robabe rainfall for the eastern slope, is an unanswered question; future 
levelopments, can, however prove this. Oficinl statistics on record a t  Chat- 
anooga and at Knoxville, 'l'ennessee, covering a period of nine consecutive 
rears, show an average rainfall of 6.11 inches for the month of February- 
i.86 inches a t  Chattanooga and 4.87 inches nt Knoxville. 

These averages, compared with the actual amount of rainfall collected at 

at 480.4, while the normal for nine years nt Charlotte is 46 B .G-an excees 
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a e a e  pointe, show an excess of 1.81 inches at  Chattanooga, and 1.80 inches 
a t  Knoxville. 

Summary. 
.Mean temperature, 4HO.2; highest temperature 7g0, on tho 1st at Chapel ml; lowest temperature, 120 on the 27th, at Asheville; greatest daily range, 

*go, on the Ist, at  Knoxville, I’ennessee ; least daily range, 3O, on the 19th, at 
Smlthville ; mean daily range of temperattire, 18O.9. 

Avem e monthly rainfall, 3.85 inches. 
Prevajing directions of wind, northeast and southwest. 
Avers e number of clear days, 4 ; average number of fair days, 11; aver- 

age numfer of cloudy days, 13. 
RWrd of sumhine at Experiment Fa?, two mila  west of Raleigh, North 

Carolina. 

oaelble ,cordod i b y ;  tensity. i sunshine. 

?umberof Number of 
hours of honrs r0- 1 Degreeof In- 

I 

Tinlo of day durlnu Ilonlnrks. 

I I iunnlilue. instrument I 
I ..................... 9.30 n. m. to 11.15 p. in., 

I 1). m. to 3.45 p. ni. 

Int ........... I 1 . 1 5 p . m . t o a p . t n . , S 1 ) .  
in. to 5 p. 111. [ ........................................................ Cloudy. 

............................................................... vo. 

1 .......................................................... Foggy all day. 

! 
..................... ’ ......................................... Rainy. 

Intorruptod.! 11.30 n. ni. to 4.15 p. ui ..”. 
Brlyht ......... 11.30 p. ni. to 4 40 p. ni ..... 
Fulnt .......... .I 9.30 n. m. to ra.30 p. in.. .  
Falut hazo ...I 1.15 p. ni. t o  2.15 11. m .... ........... ~ 9.45 a. m. to 4.15 p. 111 ..... ..... do ...... 9.45 n. m. tu 3.45 p. in ..... .... ..... I ............................................................... Cloudy. 

I .................... I ......................................... Do. 
Ilrlglit ......... ! I I  a. in. t o  5.15 I). ni ......... 1 ...... do ........... 
Fnint ........... / ?ariona in 
Drlght ......... ! 9.30 n. IU. 

I... .................................. 
I I 
1 ..................... I ................. ....................... ............................. 
. Briglit ......... I 9.15  u. in to 1.30 p. in ..... 

I ! ,...... g a . n i . t o 5 p . m  ............. 

n. m. to 

...................................... 
Faint ........... 12.30 p.  111. tu  5.30 p. IU ..... 

i .............................................................. C I O U ~ Y .  ! B r i g t  ......... I g n. ni. to 4.45 y. 111 ......... ........... - 
The folIowiig is an extrect from the “Tennessee State 

Board of Health Ballotin” for February, 1887, prepared under 
the direction of J. I). Plunkett, M. D., President of the  State 
Board of Health. The weatlior report is prepared by E. C. 
Bate, Director of the State Meteorological Service : 

The month of Febmary was characterized by nu abnorinally high tempera- 
ture with an excessive amount of rainfall and high winds, also for the absence 
of snowfall. 

The mean temperatiire WRV 490.8, more thnn four degrees above the ltighest 
February mean of the prist four y e p ,  and as much as 16O.G above the 1886 
mean, which was the lowest of the period Iiamed. The highest temperuture, 
%’, recorded on the 2d and loth, wav the greatest maximum in Fcbruar of 
the p u t  four years, being 2O above that in 1884-the next hi hest. Thc [OW- 
@at temperature, 2b0, rocordcd on tho 78th and 28th, was the f i  heat minimum 
‘@corded in February of the past four yeais, the next highestfeing 4’ below 
Z?ro in 1886. It Was 4 2 O  above the fiiebruaryininimum in 188G-a remarliuble difference. The geiiernl ranges of temperature were small compared with 
those of the two preceding years.. During thc month, four cold W U ~ C S  ex- 
tended over the shte, three of which were verificntions of the predictions, and 
One a partial verification. The fimt was ,ynounced on tlic 3d, temperature 
360, minimum reached 2 6 O . 3  on the 4th. l l i is  wnrning ivy89 partially verified. 
The second was annoiinced on the 8th, temperature 67O, minimum 42’ on the 
sthe ?’he third was  aiinounccd on the Il th,  temperature G7O. minimum 22O.7 

the night of the 12th and nioriiing of the 13th. The fourth way announced 
the 26th, temperature GOo, minimum 28O on night of the 27th and morning 

Of the 28th. 
The mean depth of rainfall was 8.03 inches, more than two inches greater 

than the Februa menu of the past four years, and not quite half an inch loss 
than the mean 07 February, 1884, which was abnormally great. It was 6.04 
Inches greater than tho mean in 1886, and 4.28 inches greater than that in 
‘886. Of this amount the emtern division received an average of a little more 
than 8evon inches, tho middle division ubout eight and three-fourths inches, 
an$ the western division nearly seven and shalf  inches. The greatest monthly 
ralnfaU was 13.08 inches reported at  Riddleton which also reported the 
Breakst February rainfalf in 1884 and 1886. The lcmt rainfall WM 5.35 
inches, reported at McKenxie. The greatest local daily rainfall was 4.38 inches, 
rePortcd at  nickson on the 23d. ‘1 he dnvs of greatest rainfall wcre the ad, 
14th, 23d and 26th ; the greatest fall being on the 33d, when an average of 
about an inch an a half of rain fell throughout the state. The rain of the 14th 
was very nearly as great. The loth, 27th, and 28th were the only days re- 

The laat three were fully verified. 

ported without rain. Nost of the rains durin the month were gcneral, though 
many of them were light. Tho proportion ofcloudiness was abnormally great. 
A marked feature wav the entire absence of snowfnll. The winds dunng the 
latter half of the month were high, ant1 destructive to timber and fencing. Sev- 
eral severe electric storms accompunied the rains. Frosts occurred on about 
ten days, aud about lialf of thcm were killitg frosts. 

Summary. 
Hean temperature, 49O.3. highest temperature, 7 G 0 ,  on the 2d. at  IIohen- 

weld, and on the ZOth, nt ldddleton ; lowest tern >ernturc, 20°, on the 13th at 
Hohenwnld, and on the 28th) at  Qreeneville, bookeville, and Manchester; 
range of temperature, 66’; mean inonthly range of tem erature, 47O.7 ; great- 
est monthly range of temperature, 6G0, at Hohenwnld ; yeast moirthly range of 
temperature, 41°, at Rogervville ; mean daily ran e of temperature, 14O.2 ; 
y t e s t  daily range of tenipcrnture, 41’ on the 3 f$  at  Milan and Meinphis . 
east daily range of temperature, 2O, on the Gth, at Wirynesborough ; m e p  ok 

maximum temperatures, 7 2 O . 3  ; mean of minimum temperatures, 23O.9. 
Avera e number of clear dnya, 4.7 ; nvcrage number of fair days, 7.1 ; avor- 

age num%er of cloudy days, 16.2; average number of days on which rain 0: 
snow fell, 12.G. 

Warmest days, 2d, 10th ; coldest dags, 13th, 28th. 
Prevailing winds, south and southwest. 

NOTES AND EXTRACTS. 
BAROMETRIC PRESSURE DURING HIGH WINDS. 

The following report by Sergeaut D. J. Carr, observer at 
Mount Washington, New Hampshire, h,w been received by the  
Chief Sigiinl Offlcer in reply to a communication directing that 
special obsorvatioii8 of the niercuriJ and aneroid barometers 
be made at that station for the purpose of ascerhining, ap- 
proximately, the effects of high winds and gudts ou barometric 
pressure within :t room like that of the station at Mount Wmh- 
ington : 

I have the honor to report thnt the obuerratioris huvc been nindc a9 directed 
anti the utmost care taken to secure reliable datn. The construction of thia 
building rendered it inipossible to obtain direct exposures of tho barometers 
to the windward, and the leeward window used to obtnin datu is southeast, 
twenty-four feet diutnnt, and in a different room from where the barometers are 
situated, ns inay be seen by consulting the attached dingram. From the data 
obtained, I would make the following reply to the questions contnined in your 
letter: 

1st. “When very violent winds are blowing, docs the mercurial barometer 
fluctunte or pump noticenbly ; if so, what is the range and what is the duration of 
the fluctuations, and how are they related to gusts of wind?” Answer: Rapid 
fluctnutions of the barometer are always noticed during the )revalence of high 
winds,butthe extent ofthese fluctitationaare depondent upon the ingress or egress 
furnished the air, if all windows and doors are closed the fluctuations do not 
exceed .003 of an inch, brit the are racticnlly continuous and are due to the 
air escaping through the open loor o r t h e  stove; to obviate this is impmctica- 
blc, as it is necessary to keep the drafts closed; it is also believed, too, that the 
awaying or tremblirtg of the building has R slight effect upon the column of 
mercury in the barometer. high winds 
when either a windward or leeward window is open are very marfed, and will 

The fluctuations of prevsurc durin 

bc referred to. 
Zd and 3d. ‘‘ Do these fluctuations consist principally in a dropping below 

an avera e or in a rise above; which occurs first, the drop or the rise? What 
is the diierence in character and estont of these fluctuations under the fol- 
lowing different coiiditions: Doors nnd windows all shut and the chimney draR 
arid stove closed as much as possible; doors and windows shut and the chimney 
draft opened wide; chimncy closed and a leeward window o en; chimney 
closed and a windward window o en? ” Answer: the curve of iuctuation de- 
petids upon whether the air is asmitted to the room by opening a windward 
witidow, or an escnpc to the lccwnrd furnished it. If a windward oponing is 
made nn increased pressure is immediatclg noted, the increase beiii propor- 
tioiial to the velocity of the wind; if a leeward window is opened a fiecreased 
pressure is shown. There is however, a difference both in the character and 
extent of the fluctuations under the above conditions. Thc openin8 of a wind- 
ward window and the incrcave of pressure are synchronous, while if a leeward 
window is opened an interval of time ela ses before a decreased pressure is 
noted. this interval is very small, probab6 not more than a second, and is 
cause& perhaps, by the immediate surchar ing with air of the room when a 
windward opening is made, while when a feeward wiitdow is opcried the air 
lacks, as it wcre the force to push it out at  once. With doors, and windows 
closed and the ciiininey drafts open there are slight fluctuations, n wind of 100 
miles er hour causing a risc or fall in the bdrometer of not more thnn .OOG of 
an incg the fall encrally occurring first, although the opposite has been oc- 
cmionaily noticef. 

4th. “ Besides the changes in fluctuations, y i b l y  due to thc opening of 
wvindows is there any difference in the gcneral eight of the barometer doe to 
o en and closed windows and chimney?” Answer: Yes; the gcneral height 
oFthe barometer durin high winds, excluding fluctuatione, is sensibly affected 
by the opening of n win%vard or Iceward window; in the former case it is above 
and in the latter below the normal, the effect hein greater under the former 
conditions, and in both cnses the extent is governedgy the velocity of the wind, 
being, in fact, proportional to its velocity. 
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In making the observations, the aneroid barometer was placed on a tripod, 
two feet distant from, and the same elevation given i t  as, the cistern of the 
mercurial barometer. It is intended to investigate further next summer the 
effects of wind ysta upon barometric pressure at this station b other and 
somewhat different observations, and it is believed interesting &ta will he 
secured. 

ti 
ki  

KRAKATOA SMOKE AXD THE SKY-QLOWS. 
rBy Junlor Prof. 11. A.  Iinzen.] 

Professor Kiessling, of Hambur has recent1 published an im ortant 
p p e r  on this subject (see Sitzungster der Kpl. %reuss. Akad. d. d s s .  zu 

erlinl . 629, 1886). Perhaps the most significant part of the paper is 
8 partiardenial of the commonly-held view t at  the remarkable sky-glows, 
he 'nning in t.he latter part of August, 1883, were due to the effect of fine 
vokmic ashes thrown into the upper atmospheric layers b the very vio- 
lent outbnrst of Krakatoa on August 27, 1888. Professor Beissling writes: 
'' It is easy to show that air which is full of extremely fine dust, or artificially 
ground Krakatoa dust, has very little influence in the development of homo- 
geneous clouds, or clouds consisting of uniform water-drops, in comparison 
with the powerful cloud-forming action which comes from such gases of com- 
bnstion as are beyond direct optical observation." 

Granting that it is possible to infer from the results of a laboratory experi- 
ment what may be the probable action of similar forces in nature's vastly 
r t e r  laboratory, i t  is gratifying to see that Professor Kiesaling has aban- 

oned the theory of the sufficiency of Krakatoa ashes to produce the sky- 
glows, which is beset with insurmountable difficulties. It would seem how- 
ever, that in attributing the same effect to the smoke of the volcano, he has 
intkoduced difficulties far more serious than any to be met in the original 
view. The following are a few of the more senous objections to the theory 
that the sky-glows were caused by Krakatoa smoke or gases. 

1st. If  an one will project the various first a 5 7  of the glows upon 
a map he w i t  find that, even after making due a owance for lack of records, 
for non-uniformity in the scale of intensity, etc., it is still impossible to connect 
them b an reasonable hypothesis with smoke clouds coming from Krakatoa. 

2d. $he Facts require that there be two currents in the upper atmosphere, 

starting from Krakatoa, and running in opposite directions at a velocity about 
forty metres per second (eighty-nine miles pcr hour). This is clearly im- 
possible. 

8d. There is unquestioned evidence that the movement of the u er atmos- 
phere is from weRt to east, which is contrary to the movement of%, bulk of 
the sup osed Krakatoa smoke current. 

4th. !To velocity even approximating to forty metres per second, can be nd- 
mitted. The highest avern c August velocity on Pike's Peak, which is more 
than 2,600 miles north of t f e  equator, and 14,134 feet nhove sea-level, is ten 
metres per second, and on the highest mountains near thc equator, where we 
have observations, it is somewhat less than that. The motion of the highest 
cirrus clouds is from the weat, and while in the neighborhood of storms, there 
have been estimated velocities of forty metres, per second, for a short time, yet 
it is highly probnble that the average velocity in the summer Renson is not over 
ten metres, per seoond. Professor Kiessling cites Prof. W. Siemens MI au-. 
thority for the theory that the earth rotates on its axis without carrying the 
upper air strata with it. It may be safely snid that this theory is utterly un- 
tenable. 

6th. That the sky-glows were largely dependent on meteorologicnl conditions I 
was very apparent *in the higher Intitudes. They were only seen in perfection 
in the evening, when there was a marked nrea of high pressure to the west. 
I t  was fre uentl remarked that on some clear ni htR. when the conditions 
a peared kvorahe  for the mnnifestation, providef it was dependent upon a . 
ckud of smoke. there were no glows to be seen. 

6th. I t  is highly probable that no posRiblc velocity of propulsion could carry 
smoke or gns to anything like the he] ht  needed for explaining the phenomena, 
but grantin thnt this smoke reache% the higher re ons of the ntmos here, 
say twenty filometrcs (nearly thirteen miles), it will r e  admitted, I think, that  
it would be diffused throughout the whole 11 per regions with a velocit a 
proaching thnt of sound, and in a few seconz  the resulting density woiird ti 
altogether too slight to roduce any marked effect on the sun's light. This 
last consideration shows Row utterly wide of the mnrk is the theory that there 
could be anything ap roaching even a c l o d  of this smoke. 

There nre many otger objections to the theory that these glows could have 
been produced by any direct e'ecta from Krakatoa, but tho above views are 
sufficient to show its great weakness. There seems to be a gradual settling 
down of meteorolo$sta to the view that the glows were an extraordinary in- 
tendimtion of ordinary sunrise and sunset phenomena, which we know are 
due to the presence of water or ice particles in the atmosphere. It is robahlc 
that an unusual electrical activity, possibly concomitant with the Kra&oa out- 
burst, was in part needed, and, in addition, it was necessary that the meteoro- 
logical conditions be favorable. A combination of all these elements would 
produce the low in all its intensity, and an nbsence or diminution of any one 
or more woufd give a less effect. 

The following table, furnished by Capt. M. W. Wood, As- 
sistant Surgeon, U. s. Army, and forwarded by 2d Lieut. D. 
L. Brainard, 2d Cavalry, U. S. Army, is a recapitulation, by 
months, of meteorological data observed at  Fort McPherson, 
Nebraska, from 1870 to 1878, inclusive. The force of wind is 
estimated on a scale of 1 to 10, coupting 1 for a light breeze 
and 10 €or a gale of fifty miles per hour: 
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barometric pressure during high winds on Mount Washington, New Hampshire. Observations 
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Chart VI. Curves showing Electrometer Readings. 
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