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List of merchant marine steam and sailing vessels from which, International Simullaneous Meteorological reports were received at lhe Oﬁcé of the Charf Synal
Ofiicer, U. S. Army, Washington, D. C., in time to be used in the preparation of the Weather Revicw for the month of February, 1887.
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INTRODUCTION.

_ This REVIEW contains a general summary of the meteoro-
logical conditions which prevailed over the United States and
Oanada during February, 1887, based upon the reports of
the regular and voluntary observers of the Signal Service, and
co-operating state weather services.

Descriptions of the storms which occurred over the north
Atlantic Ocean during the month are also given, and their
approximate paths shown on chart i. In tracing the ceuntres
of the paths of these storms, data from the reports of one
hundred and eighty-three vessels have been used. The'weather
over the north Atlantic during the month was very unsettled,
and barometric pressure ranging below 29.00 (736.6) was re-
Ported on six days.

Icebergs and field ice were encountered in large quantities
over the Banks of Newfoundland, and isolated bergs were
passed southward to the fortieth parallel, ‘and 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 11th, 17-18th, and 26-28th; the effects of the latter
depression were felt in the vicinity of the Lakes and New Eng-
land for over three successive days; it was accompanied by
high winds with rain and snow. The storm of the 18th was
becaliar, 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 valley.

Light frosts occurred in Florida and the Gulf States on the
28th,

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 these terri-
tories being from 10° to 20° below the normal.

An excess over the average precipitation for February oc-
curred in the 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 stations and twenty-one Canadian stations, as tele-
graphed to this office; one hundred and fifty-nine monthly
Jjournals; one hundred and sixty monthly means from Signal
Service stations; tweuty-one monthly means from Candian sta-
tions; two hundred and eighty-seven monthly registers from
voluntary observers; fifty-four monthly registers from United
States Army post surgeons; marine records; international si-
multaneous observations; marine reports through the co-opera-
tion of the ‘New York Herald Weather Service;"” abstracts of
ships’ logs furnished by the publishers of “The New York

Maritime Register;” monthly weather reports from the local
weather services 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 Pacitic Railway Company ;
trustworthy newspaper extracts, and special reports.
ATMOSPHERIC PRESSURE.

[ Expressed in inches and hundredths.]

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

Two areas of high pressure appear on chart ii; the first cov-
ers the greater part of Minnesota, Dakota,and Montana, within
this area the mean pressure of the month is 30.20 or more; in
the extreme northern part of Montana and Dakota it is 30.25.
The second area of high pressure extends over the middle and
south Atlanticstates, where the mean of the month is also 30.20
or more; in the eastern part of North Carolina the high mean
of 30.25 is attained. Two areas of comparatively low pressure
appear on the chart; the first extends along the coast of Wash-
ington Territory, and is shown by the isobar of 29.90; the
lowest mean pressure of the month occurs within this area, one
station, Tatoosh Island, Washington Territory, giving a mean
of 29.89. From this area southeastward the pressure increases
rapidly until the isobar of 30.00 is reached at Portland, Oregon.
The second low area covers the greater part of the middle -
plateau, and shows a mean of 29.95 or less.

The departures from the normal pressure are given in the
table of miscellaneous meteorological data, and are also shown
on chart iv Ly lines connecting stations of equal departure.
The pressure of the month is above the normal over the valleys
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 departuresin 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 also largely in excess of the normal
in the northern part of Minnesota, Dakota, and Montana. The
greatest departures below the normal occur in the middle
plateau region, the pressure of the month at two stations
within this area, Salt Lake City, Utah, and Winnemucca,
Nevada, being .18 and .17, respectively, below the normal.

The mean pressure of February, 1887, exceeds that of Janu-
ary, 1887, in all districts of the United States, except in the
middle and southern plateau regions of the Rocky Mountains
and along the Pacific coast. The increase in the northern dis-
tricts, especially in Montana, is large; at one station, Fort
Assinaboine, Montana, the pressure of February is .28 above
that of January. In the upper Mississippi valley, the Lake
region, and New England, the increase averages about .18.
In Utab, Nevadu,.Oregon, and northern and central California,
the pressure of February is about .15 below that of January.

BAROMETRIC RANGES.

The monthly barometric ranges at the various Signal Service
stations are given in the table of miscellaneous datu. An
examination of the table will show that they are unusually:
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, 4th, and 5th, and the
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low pressure of the 11th and 18th, The following are some of

the extreme monthly ranges:

Greatest.

Mount Washington, New Hampshire....
Omaha, Nebragka..... . 1.92
Albany, New York
Yanktion, Dakota .
Alpena, Michigan.
Portland, Maine.......
Port Huron, Michiga

Least.

Koy West, Florida....
8an Diego, Culiforni
8anford, Klorida...
Cedar Keys, Florid
Los Angoles, California
Yuma, ATizonf.....,..ce..
Jacksonville, Florida ...

AREAS OF HIGH PRESSURE.

Eight areas of high pressure were observed within, or near
the limits of, the stations of observation during the month of
February. These areas were generally first observed in the
extreme northwest north of Montana and Dakota, and their
general course was to the eastward north of the Lake region,
the southern pertions extending over the United States. Two
of these areas first appeared on the Pacific coast, one of which
passed eastward north of the United States, and the other
passed southeastward to the Gulf of Mexico. Of the areas
which were first observed in the Northwest, two passed south-
- eastward to the upper Mississippi valley, and one of these
moved eastward, while the other disappeared by gradual de-
crease of pressure. The following is a detailed account of the
meteorological conditions attending the movements of these
areas:

I.—On the morning of the 18t the barometric pressure ex-
ceeded 30.80 in the regions north of Minnesota, with tempera-
tures ranging from —28° to —35°. Thisarea of high pressure
extended eastward to the Atlantic and westward to Idaho,
while the southern Jimit was bonnded by the thirty-eighth
parallel, extending from Virginia to Colorado. An area of un-
usually low pressure extended over the central Rocky Mountain
and platean regions, where the temperature was above freezing.
The 7 a. m. report of the 2d indicates that this extended high
pressure to the northward had divided, one portion moving di-
rectly eastward to the Saint Lawrence Valley, where the press-
ure exceeded 30.90 ; the other portion inoved slightly southward
to the upper Missouri valley, where the pressure exceeded
30.70, with temperatures ranging from —30° to —46° in Mon-
tana and Dakota. Immediately to the south of the high area
central in the mountain regions, the area of low pressure pre-
viously referred to was observed in central and western Colo-
rado; the barometric gradient being marked between northern
Colorado and southern Montana, the range of pressure being
29.56 at Montrose, Colorado, to 30.61 at Fort Custer, Montana,
During the succeeding day the eastern portion of this high
.area disappeared off the north Atlantic coast, while that por-
tion over the northern Rocky Mountain region remained al-
most stationary in Montana, where the pressure increased to
30.87 and above, attended by temperatures ranging from —30°
to —48°. This increase of pressure was attended by a rapid
flow of cold air from the northern and central Rocky Mountain
slopes to the Missouri Valley. On the following day it was
central in Minnesota, where the pressure exceeded 31.00.
The cold wave attending this area of high pressure extended
southward to the Gulf Btates on the morning of the 4th, and
eastward over the Lake region and Ohio Valley. The succeed-
ing reports during the 5th and 6th indicate that this area
moved directly eastward, with a slight variation in baro-
metrioc pressure at the centre. It passed off the New England
coast on the night of the 5th and was central east of Nova
Seotia on the 6th, leaving a secondary high area over the south

Atlantic states. - '

I1.—This area of high pressure was apparently a part of the
preceding one and was separated from it by a slight depression,
within which the barometer fell to 30.20, north of the Lake
region. When central in the region north of Montana it was
attended by pressnres ranging from 30,70 and above. It passed
eastward during the 6th and 7th along the fiftieth parallel.

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 Maritiine Provinces
on the morning of the 8th, when the centre of greatest pressure
wus near to, and east of, the coast line.

IIT.—This area was first observed in the region north of
Montana. The morning report of the 9th indicated the ap-
proach of a cold wave from Manitoba, where the temperature
had fallen to —30°, while at the centre of the greatest pressure,
the Saskatchewan Valley, it was ranging from —T7° to —22°.
In this 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 it would
increase in energy and intensity. The trough of low pressure
bounded the southern quadrants of this high area on the 10th,
and extended from the upper Saint Lawrence valley to north-
ern Texas, and thence northwestward to Oregon. The cold air
from the region of highest pressure flowed rapidly southward -
over the eastern Rocky Mountain slope and the central valleys,
apparently forcing the area of low pressure in the mountain
regions to the south and west, and finally causing it to disap-
pear by gradual increase of pressure. The barometric trough
to the east contracted and developed great cyclonic energy
the winds being strongest from the west, owing to the rapid
advance of this high pressure, attended by a cold wave which
extended over regions eastward of the Mississippi during the
11th and 12th. After reaching the lower Missouri valley the
direction of movement was to the east, the pressure increasing
as the centre approached the Aftlantic coast. When first ob-
served this area was enclosed by the isobar for 30.50, and when
last observed, passiug off the New Eugland coast, it was
bounded by the isobar for 30.90. The entire Atlantic coast
from Sydney to Florida was within its limits.

IV.—This area also first appeared in the region north of
Montana, the a. m. report of the 14th indicating its movement
to the southward. The centre was located in the region of the
high mountain 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 passing
over the central valleys and before reaching the coast.

V.—This area of high pressure approached from the Pacific,
apparently moving northeast during the 16th and 17th, and it
was probably ceutral on the north Pacific coust on the morning
of the 18th. A secondary area of high pressure developed east
of the Rocky Mountaing during the 18th, and moved east-
ward, north of the Lake region, during the 19th, 20th, 21st, and
22d, when it extended over the Maritime. Provinces as a well-
defined contracted area of high pressure, the barometer having
risen at the centre over .20 in its passage over the:centre of
the coutinent to the coast line, .

VI.—This area was observed north of Dakota on the after-
noon of the 21st, and passed rapidly eastward, reaching the
New England coast on the afternoon of the 23d, after which
it disappeared rapidly, owing to the advance of the severe
storm over the Lake region and the Saint Lawrence Valley.
The temperature changes attending this and the preceding area
were slight, and in each case light snows, followed by fair
weather, were observesd in the Northern States.

VII.—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 was approaching 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 was
to the southward, the centre of greatest pressure reaching the
forty-second parallel in the upper Mississippi valley, after
which the movement was easterly over the Lakes during the
25th and 26th, when it disappeared to the east of Nova Scotia.

VIII.-—This area appeared on the cenfral Pacific coast on
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the 25th, and, extending over the plateau region, was a well-

efined area, remaining over the central Rocky Mountain re-
g1on until the 27th. It then apparently caused the formation of
asecondary high area to the southeastward over the Rio Grande
Valley and the west Gulf during the 27th, 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 pressure were traced on the tri-daily
weather charts during the month of February. In the region of
8reatest barometric disturbance, extending from the Saint Law-
Tence to the upper Mississippi valley, four well-defined depres-
Slons were traced from the Pacific coagt over the Rocky Moun-
tain region, and thence eastward to the north Atlantic coast.

bree barometric disturbances passed eastward over the Rocky

ountains to the eastern slope, and were followed by second-
Ary depressions which developed in the Mississippi Valley.
‘hese secondary areas moved eastward and developed greater
Snergy as they approaclhed the coast. The direction of move-
ent of all areas in the Rocky Mountain regions was slightly
the southeast, and the direction of movement to the east of
the oue hundredth meridian was, in all cases, to the north of
%ast. The only depression traced over the Southern States
grll"‘lng the month was a secondary formation, with but slight

ergy. .

The following table shows the latitude and longitude in which
each area of low pressure was first and last observed, and the
8verage liourly velocity of each:

First observed. Last observed. Average
velocity of
Areas of low pressure. translation
Lat. N, |Long.W,.| Lat. N, |Long. W, ;:rl;::,l::_
o ¢ o 7 o 7 o
43 00 117 00 38 c0 110 00 15.0
44 00 125 00 40 00 99 00 14,0
45 00 90 00 48 oo 62 oo 32.0
42 00 116 00 38 o0 104 00 46.0
42 00 90 00 47 00 59 00 37.0
3g [ 126 00 51 00 67 o0 Ag.o
38 o0 126 oo 50 00 66 oo 28.0
38 oo 107 o0 29 00 100 00 25,0
32 00 92 00 3§ 00 77 00 55.0
45 o0 123 co 4g ] 59 00 40.0
47 00 125 00 48 o0 65 00 38.0

Averago rate of movement, 34.4 miles por hour.

The following is a brief description of the wore important
areas of low pressure traced during the month:
d,I-—-The telegraphic reports received at 7 a. m. on the 1st in-
1:lcated the presence of an extended area of low pressure cen-
ral over the central plateau regions and reaching eastward to
olorado. These conditions continued until the morning of
the 24, when the low area had moved to the eastward from
Wwestern Colorado,’and the pressure had increased rapidly at
the northern Rocky Mountain stations, there being a marked
&rometric gradient between southern Montana and- northern
'tah, In western Colorado the wind continued from the south-
west during the st and 2d, with high velocities, and, during
18 continued southwest wind, the pressure was increasing
Tapidly to the northeast, and the high area was moving south-
Ward over the Rocky Mountains, apparently crowding the low
%re[a to the westward; the direction of the wind at Montrose,
y Olorado, was perpendicular to the isobars during the 2d, and
a(])Ward the region of greatest pressure. This condition was
b 80 Obser\jed at Cheyenne, Wyoming, during the 2d, and con-
R Dued until the 3d, when a cold wave extended southward as
Ar ag Texas, over the eastern Rocky Mountain slope. The low
area over the plateau regions gradually filled up, but the at-
b Dding southerly winds in the eastern quadrants caused con-
inu?’d. high temperatures over western Colorado, the boundary
rne of the cold wave apparently extending over central Colo-
ado southward to the southeast portion of New Mexico. The
l?qlpemture was unusually low in Wyoming as far west as Fort
ridger, while at Salt Lake City, Utah, and neighboring sta-

tions generally, it did not fall below 20° at the regular tri-
daily report during the continnance of the severe cold to th
east and north of Salt Lake City. '

II and I1I.—Number ii was observed on the northern Califor-
nia coast at midnight of the 3d, and it passed slowly eastward
over the central plateau region, becoming well detined during
the 4th and 6th, and remaining almost stationary over Nevada
until the afternoon of the 6th. The storm-track on chart i is
approximately given, showing the position of the centre of this
disturbance, and indicating an apparent westerly movement
during the 5th, when an area of unusually high pressure ex-
tended -over the northern Rocky Mountain stations. The east-
erly movement of this area was resumed, and corresponded to
the easterly movement of the high area above referred to, dur-
ing the 6th and 7th, the former passing over the Rocky Moun-
taing and the eastern slope along the fortieth parallel, and
finally disappearing after the 10 p. m. report of the 7th, while
central over Kansas. It filled up and a secondary area de-
veloped, which has been traced ds number iii, and which was
central in central Wisconsin at the report above referred to.
This secondary area developed great energy as it passed over
the Lake region, attended by general rains in the south and
east quadrants; the rain-area extending southward to the Gulf
States. The pressure decreased rapidly at the centre as this
disturbance passed down the Saint Lawrence Valley, and
reached the minimum on the morning of the 9th, when the
barometer at 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 was heavy
in the Maritime Provinces. )

IV and 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 an unusually high ba-
rometer. As this 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 10th, and by
midnight of that day it 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 secondary depression in the central Mississippi valley, which
has been traced as low area number v, In advance of this low
area, at stations east of the lower Mississippi 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 Kansas. Area number v moved
northeasterly over the lower l1ake region and thence to the New
England coast, the pressure decreasing rapidly at the contre.
A cold wave followed quickly to the westward, attended by
strong westerly winds and violent storms on the coast north of
Hatteras. The barometer reached its minimum, 29.01, at Yar-
mouth, Nova Scotia, at midnight of the 11th. The strongest
gales on the New England coast occurred on the 12tk, when the
centre of lowest pressure was northeast of Sydney, Nova Sco-
tia. The precipitation was heavy in the lower lake region and
thq Ohio and lower Missouri valleys as the centre of the dis-
turbance passed over these sections, while light showers oc-
curred in the northern portions -of the Gulf States and light
snows in the Northwest.

The following notes from Signal Service observers are of
interest :

Springfield, Illinois: heavy rain fell during the early morning of the 11th; at
9.40 &. m. snow began falling and conlinues until 8.40 p. m. High northerly
and westerly winds prevailed all day, attaining at 6.80 and 7.80 a. m. a velocity
of thirty-two miles per hour from the west,

Columbus, Ohio: the morning of the 11th opened with heavy clouds and
occasionally light rain, with barometric pressure 29.82 at 7a. m.  Shortly after
this hour a high wind set in from the southwest; it then veered to northwest,
and moved with the velocity of a gale. The wind continued to increase in force
until it reached its maximum velocity, fifty-four miles per hour, at about 1 p. m.
‘The high velocity of from thirty-five to forty-five miles per hour was retained
until 6 p. m., when the gale began to subside. Light and heavy raiu fell dur-
ing the prevalence of this gale, and light snow from 7.30 to 9.156 p. m. No
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gerious loss resulted from the storm, but telegraph and telephone companies
experienced considerable delay in work. During the afternoon a tornado oc-
curred at Carrollton, twenty-five miles southeast of Coluwnbus, destroying con-
siderable property.

Saint Louis, Missouri: from 5 a. m. until 9.20 p. m. of the 11th a north-
westerly gale prevailed, the velocity of the wind being over forty miles per
hour. umerous signs, trees, fences, and roofs in different parts of the city
were blown down. Light rain fell from 1.45 until 3.30 a. m., and light snow
from 10.10 until 11.55 a. m.

Pittsburg, Penngylvania: during the 11th the barometer fell rapidly until
10 a. m., when it stood at 29.82, 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: during the 11th the barometer fell rapidly until
2.40 p. m., when it stood at 29.26. In the afternoon the wind blew a gale of
thirty to thirty-eight miles per hour from the southwest; at 2.40 p. m. it shifted
to the northwest and diminished in force. After 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, Maryland: on the 11th a heavy wind storm began at 8 a. m. and
continued throughout the day, attaining at 8.15 g m. a maximum velocity of
thirty-four miles per hour from the northwest. Several houses were unroofed
- or otherwise damaged, and trees, awnings, and wires blown down. Vessels
arriving on the 12th report the storm of the preceding day as having been very
severe on the Chesapeake Bay. A tow of twelve canal boats loaded with coal
encountered the storm when near Pooles Island; four of the boats were sunk
and the rest beached.

VI..—This area of low pressure developed in the Pacific and
was first observed west of northern California on the morning
of the 12th. It apparently moved rapidly northward and was
central north of Washington Territory by midunight of the
12th; after this date its movement was easterly, first to the
gsoutheast during the 13th, the centre reaching the Missouri
Valley near Yankton, Dakota, it then moved northeastward
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 between 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.

VII.—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 it passed
over southern California to Nevada during the 15th. It be-
came well defined as an area of low pressure while on the Pa-
cific coast, and the location of the centre of disturbance has
been given for each telegraphic report from the timeof' its first
appearance until it finally disappeared over the Gulf of Saint
Lawrence; it crossed the Rocky Mountains uear the fortieth
parallel and was apparently retarded in its movements until it
reached the Missouri Valley, after which the easterly move-
ment was more rapid. The average velocity during its entire
course, while under observation, was twenty-eight miles per
hour. The barometric pressure was unusually low at the cen-
tre while passing over the eastern 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 the central Mis-
sissippi valley was bounded by eight contiuuous isobars, rang-
ing from 29.1 to 29.8. After movingover the Lake region the
pressure increased slightly at the 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 United 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 this low area:

Larned, Pawnee county, Kansas: a very heavy gale began at 5.30 a. m. of
the 17th and continued about thirty hours. Consigemb]e damage was done to
buildings in course of construction in Larned and throughout Pawnee county.

Columbus, Ohio: light and heavy rain fell during the night of the 17-18th,
with very low barometer; lowest reading, 29.29, at 9.40 a. m. of the 18th. At
10-a. m. the wind changed from southeast to southwest and blew hard, attain-
ing at 10.40 a. m. the velocity of a gale; maximum velocity, forty-five miles
per hour, at 1.50 p. m. The gale continwed until 1.55 a. m. of the 19th.

Pittsburg, Pennsylvania: rain fell atintervals on the 18th until 10 . m. At
1.88 p. m. rain, with thunder and lightning, set in; direction of wind hefore
the stormn commenced, south; after the storm had ended, west. For about ten

minntes, before 2 p. m, hail fell, the stones being about the size of a pes.
During the day the barometer fell rapidly, reaching 29.30 at 2. p. m.

Bufialo, New York: & severe gale, with rain, set in at 7.80 a. m. of the 18th
and continued until 6.86 p. m. of the 19th, reaching at 2 a. m. of the 19tha
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.

VIII and IX.—The telegraphic reports of the 18th indicated
that a depression was forming in the central Rocky Mountain
regiouns, and the succeeding reports show that this depression
was moving slowly southeastward toward the Rio Grande Val-
lev. The depression was slight, and the movement can only
be approximately traced. It disappeared appareutly in the
lower Rio Grande valley, and was followed by the formation
of a slight disturbance in the lower Mississippi valley at mid-
night of the 19th. This slight barometric disturhance was at-
tended by heavy rains throughout the Gulf States during the
19th, and light rains over the states east of the Mississippi on
the 20th. The depression moved rapidly to the eastward and -
passed off the coast near Hatteras, and probably disappeared
by increase of pressure.

X .—This area was observed on the Pacific coast on the morn-
ing of the 21st, and moved directly southeastward, crossing
the Rocky Mountains 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 Pacitic coast dnring this month, the location of the centre
of disturbance is given for each eight hours from the time of
first observation until the last telegraphic report received dur-
ing the transit of the storm. In this case the time occupied
in crossing the continent was 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 the Rocky Mountains.
It increased in energy as it moved eastward, the barometer
reaching the minimum, 28.86, at Sydney, Nova Scotia, on the
morning of the 256th. The most severe gales occurred ou 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 observed at midnight of the 23d west of Washington
Territory. It moved over a path almost parallel to that de-
scribed for the previous storm and about 5° of latitude to the
north, except in the eastern portions of the United States,
where the tracks approach each other. Itssoutheasterly course
continued from Washington Territory to wéstern Kansas, and
its northeasterly course from western Kansas to the lower Saint
Lawrence valley. This storm occupied eighty-eight hours in
crossing from the Pacific to the Atlantic coast, moving with an
average hourly velocity of thirty-eight miles; while the pre-
ceding storm crossed the continent 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 storm, and of the month, was
observed at Anticosti, 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 coast were unusually severe on the
27th, and extended as far south as Georgia, After reaching
northern New England 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 coast.

The following notes, from Signal Service observers, are of
interest in connection with the description of this severe storm :

Port-Huron, Michigan: at 11 p. m. of the 26th a heavy easterly wind set in
and continued to blow hard until 2,20 a. m. of the 28th; at 6.80 p. m. of the
26th it shifted to the southwest and increased in force; reaching a maximum.
velocity of fifty-lwo miles per hour from the southwest at 7 p. m.' The gale
during the 26th was accompanied by heavy snow until 7.40 a. m., when light
rain began falling.

Columbus, Ohio: heavy rain fell during the early morning of the 26th.” At
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3.16 P. m. a southwesterly gale set in and increased in force until 10 p. m.,
"Vhfm it reached a velocity of sixty miles per hour. ’

Sandusky, Ohio: light rain and snow, with southwesterly winds, prevailed
d‘.‘"n% the early morning of the 26th. From 6.16 a. m. until 10 a. m. the
wind blew at the rate of %’rom twenty to twenty-five miles per hour, attainin
at one time a velocity of thirty-five miles per hour, At 10 a. m. it veere
to the west and increased in velocity. The gale continued during the remain-
der of the day, throughout the 27th, and until 6 a. m. of the 28th. On the
27th it frequently attained a velocity of thirty to forty-six miles per hour, with
8now squalls at intervals. The observer states that the wind storm was more
Severe und continued longer than any other that has occurred since the es-
tablishment of this station.

Buffalo, New York: rain and snow fell at intervals throughout the 26th. A
Severe goutheasterly gale set.in at 12.40 p. m. and continued until after mid-
vight. The observer at this place states that this was the most destructive
3torm that has occurred here for several years. Six houses in course of con-
8truction were levelled to the ground, and one person killed ; a number of per-
80us were injured by falling signs, trees, etc. The gale continued throughout
the night of the 26-27th anﬁ until 9.85 a. m. of the 28th, reaching at 6.56 a. m.
©of the 27th a velosity of sixty-one miles per hour.

tochester, New York: during the night of the 25-26th the barometer fell
Tapidly, from 80.02 to 29.40; at 8 a. m. the wind increased in force and began
owing a gale from the south, reaching at 2 p. m. & velocity of fifty-four miles
Per hour. The gale continued during the d%y, bu' shifted after midnight to
the west and northwest.
8 ittsburg, Pennsylvania: from 4 to 5.15 8. m. of the 26th heavy snow fell,
Tom 5.16 g. m. until 3.80 p. m. rain fell, also from 6.35 to 9 p. m.; total pre-
cltpltatlon, 2.01 inches. High easterly winds prevailed during the greater part
of the day; late in the afternoon a westerly gale set in, maximum velocity,
orty miles per hour, at 7.40 p. m. The high wind damaged property to the
©xtent of several thousands of dollars. Brisk westerly wind continued to blow
all day of the 27th, attaining at 2.40 a. m. a velocity of thirty-two miles per hour.
rie, Penngylvania: on the 26th a very severe wind storm Set in at 12.46
8. m., attaining at 2.10 p. m. a velocity of forty-four miles per hour from the
8outh; for five minutes, at about 12,80 p. m., the wind blew at the rate of fifty
®iles per hour. Snow fell during the night of the 26-27th. On the 27th the
wind blew hard all day from the northwest, greatest velocity forty-three miles
Per hour. The gale continued until 4,15 a. m. of the 28th. ’ﬁ'his gale was
continuous for ﬁ{%y-one hours and thirty minutes, and raised the water in the
arbor higher than has been known for gears, doing considerable damage to
sfoperty on and about the wharves. Several light buildings were blown
Own, and one person killed. :
: ,LOlnsville, Kentucky: clear weather, high temperature, and heavy westerly
¥inds prevailed during the 27th; in the afternoon the wind blew a gale and
id considerable damnge, especially along the river. The steamers ‘‘Resi-
fence” and ‘*Hibernia®® were thrown together by the force of the gale, the
former was sunk and the latter badly damaged.  The exposition buildings
Were also injured to the extent of about $1,000.

NORTH‘ATLANTIO STORMS DURING FEBRUARY, 1887.
[ Pressure in inches and millimetres; wind-force by Beaufort scale.]

The paths of the depressions that have appeared over the
north A tlantic Ocean during the month are determined, approxi-
ately, from international simultaneous observations Izuruished

¥ captains of ocean steamships and sailing vessels; abstraots
of .shx_ps’ logs and other data collected by the Signal Service
agencies at the ports of New York, Boston, and Philadelphia;
Teports received through the co-operation of the ¢ New York
o) erald Weather Service;” abstracts of ships’ logs furnished
y tl{e proprietors of the “New York Maritime Register,”
and from other miscellaneous data received at this office up
to March 21, 1887.
welve depressions are traced, of which six passed eastward
Over Newfoundland ; one apparently developed south of Nova
eootxa,, and five first appeared over mid-ocean. The general
n urse of directivn of the depressions was east-northeastto
Bortheast, the exceptions being number v, which moved north-
West from northward of the Azores, and number vii, which
Passed north-northeast over mid-ocean.
o he month opened with a deep depression central over mid-
¢éan in about N, 54°, which caused unsettled weather and
gales from the Banks of Newfoundland to the British Isles.
s O the southward of Newfoundland, and over the entire ocean
Outh of the fortieth parallel, the barometric pressure was high.
a U&‘lng. the 2d and 3d low pressure, with north to west gales
og rain, continued over the ocean east of the Banks, while

- the American coast and to the southward of the fortieth
Dbarallel t;l_le barometer was high. On the 4th, under ‘the in-
Otl,lgn(;e of a depression which passed eastward over the Gulf

aint Lawrence and Newfoundland, there was a decided de-

crease in barometric pressure, and strong south to west gales
and rain off the coasts of the United States and Canadian
Maritime Provinces and south of the Banks; there was also
an appreciable decrease in pressure over, and to the eastward
of, the Azores. Oun the.5th fresh to strong gales encircled a
deep depression which had advanced over mid-ocean from
Newfoundland, and the barometer had risen rapidly west of
the fiftieth meridian and over, and to the westward of, the -
Azores. By the 6th the centre of disturbance had moved
northeast and the pressure continued high over the western
portion of the ocean, exhibiting a barometric maxima off the
coast of the United States, where rain and fresh gales indi-
cated the approacl, or development of, a cyclonic area.

By the 7th there had been a rapid increase in pressure over
the ocear to the eastward of the Banks, and an area of low
pressure, which evidently developed in the vicinity of Nova
Scotia, was central south of Newfoundland. By the 8th the
depression had advaunced rapidly northeastward from the sonth-
ern edge of the Bauks of Newfoundland, accompanied by vio-
lent disturbances, which were encountered southward to the
thirtieth parallel; over the eastern and western portions of the
ocean the barometer was high. On the 9th two depressions,
one- to the northward of the Azores and the other over the
Gulf of Saint Lawrence, contributed to cause stormy weunther
west of the twentieth meridian; over the British Isles the
pressure was high. On the 10th two depressions appeared,
one, of considerable depth, huving moved southeast over the
Banks from the Gulf of Saint Lawrence, and the other, rela-
tively shallow, having advanced from the southeastward over
mid-ocean; over the British Isles and off the coast of the
United States the pressure was high.

On the 11th a depression of moderate depth was central over
mid-ocean and the barometer. was falling rapidly over, and to
the southward of, the Canadian Maritime Provinces; over the
eastern portion of the ocean the pressure continued high. On
the 12th a depression central south of Newfoundland caused
heavy gales over the Banks 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 advanced northeast over mid-ocean from south of New-
foundland, accompanied by fresh to strong gales and rain; the
depression, while not exhibiting unusual barometric minima,
dominated the wind-directions from coast to coast, and the
barometric gradient was steep to the eastward and westward.
On the 14th the pressure was generally high from coast to coast.
On the 15th a depression 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 the United States, in N. 39°, and a cyclonic area
of slight energy was located over mid-ocean in N. 5Q°; to the
eastward of the twenty-fifth parallel and southeast of the Banks
the pressure was high. On the 17th a depression ceutral over
the Gulf of Saint Lawrence caused unsettled weather over, and
to the southward of, Newfoundland; over all other portions of
the ocean the pressure was high and the weather generally
gettled.

By the 18th the passage of a shallow depression northward
of the fiftieth parallel caused fresh gales and rain over-the
Banks, while over the eastern halfof the ocean and off the coast
of the United States the pressure .was high. During the 19th
and 20th the pressure continued high over the ocean, exeept -
that on the latter date the barometer fell rapidly over New{ound-
land and the adjacent ocean, with winds shifting to southerly
over the Banks, indicating the approach of a barometric de-
pression from the westward. By the 21st a storm-ares of con-
siderable eunergy had passed rupidly northeast over mid-ocean
from the Gulf of Saint Lawreunce, and the barometer had fallen
rapidly from the forty-fifth meridian to the British coasts.
From the 22d to the close of the month the meteorological con-
ditions over the ocean were very unsettled, and the depressions-
which appeared daily over mid-ocean were characterized by
disturbances of pronounced strength. :



38

MONTHLY WEATHER REVIEW.

FEBRUARY, 1887.

For February, 1886, the paths of eleven depressions were
traced, of which, four were continuatious of storms which first
appeared over the North American continent; one apparently
developed off the coast near Cape Hatteras; one was traced
from the Caribbean Sea, and five were first shown over the
ocean. The general direction of movement of the depressious

~ wag northeastward, excepting one, whose course was about
south-southeast.
. As compared with the corresponding months of previous
years, the weather over the north Atlantic Ocean during Febru-
ary, 1587, was seasonable ; the depressions traced corresponded
clogely in number and character with those charted and de-
seribed for previous years, and phenomena of an unosual nature
were not reported.
- The following are brief descriptions of the depressions traced :

1,—This storm was ceniral on the 1st in about N. 54°, W,
36°, whence it moved ene. to N. 57°, W, 22° by the 2d, after
which it passed to the northward of Scotland, where it was
apparently central on the 3d. The depression exhibited con-
siderable energy throughout its course, and central pressure
ranging below 29.00 (736.6) was indicated during the 2d and 3d.

The following special reports have been rendered relative to
distnrbances encountered within the area of this depression:

Third Officer H. Mayer, of the s. 5. * Hermann,” Capt. A.
Kohlmann, commanding, reports: *1lst, in N. 48° 13/, W. 30°
256/, from 7 p. m., had nearly a full horricane from w; lowest
barometer 29.61 (752.1); wind moderated after midnight.”
Capt. W. Rea, of the 8. s. ‘Bassano,” reports a whole gale
from sw. to nw.; lowest barometer, 29.13 (739.9), at 8 p. m, of
the 2d, in N. 54° 11, W. 18° 28/, Capt. E. Maddox, of the 8. 5.
“ Norseman,” reports a fresh westerly gale from the 1st to the
3d; lowest barometer, 29.20 (741.7), at 12 noon of the 2d, in
N. 51° 13/, W, 23° 42/, This gale was attended by severe
hail squalls throughont, and rain and sleet at times, and high
seas. Captain Trinick,of the 8.s. “ Milanese,” reports a strong
westerly gale during the 1st and 2d; lowest barometer, 29,48
(748.8), at noon of the 2d, in N. 47° 57/, W, 25° 52/. .

Capt. B. Gleadell, of the s.8. ¢ Germanic,” reports a whole sw.
gale on the 2d; lowest barometer, 29.49 (749.0), at 4 a. m., in
N. 48° 5/, W. 41° 17/. Capt. C. Hebich, of the s. s, ‘* Wie-
land,” reports a westerly storm; lowest barometer, 29.67
(763.6), at 3 a, m. of the 2d, in N. 456° 3/, W. 43° 26/. Capt.
G. de Kersabiec, of the s. 8. *‘ La Normandie,”’ reports a west-
erly storm from the 1st to the 3d; lowest barometer, 29.06
(738.1),at 3 p. m. of the 2d, in N. 48° 50/ W. 34° 45’. During
this storm the sea was monstrous, and often dangerous, the
ship laboring badly even at reduced speed. Capt. W. Pearce,
of the 8, 8. #Italy,” reports a whole westerly gale during the
1st and 2d; lowest barometer, 29.32 (744.7), at 4 p. m. of
the 2d, in N. 50° 09/, W, 33° 02/. Capt. J. Ueberweg, of
the 8. 8. ¢ Waesland,” reports a strong wsw. gale during the
2d and 3d; lowest barometer, 29.45 (748.0), at 1 a. m. of the
3d, in N. 50° 0/, W. 17° 15. The gale way accompanied by
heavy hail squalls. :

2.—This depression appeared in N. 55°, W. 20° on the 4th,
whence it passed eastward over the British Isles by the 5th,
-without evidence of marked energy.

3.—this storm passed eastward from Newfoundland during
the 4th and was central on the 5th in N. 51°, W.. 38°, with
strong gales and rain over aconsiderable area; from this posi-
tion the centre of depression moved northeast to N. 58°, W.
27° on the 6th, after which it passed northeast beyond the re-
gion of observation. .

The following special reports indicate the general character
of this depression :

Capt. C. Hebich, of the s. 8. ¢ Wieland,” reports a whole s.
to nnw, gale during the 4th and 5th; lowest baroweter, 29.72
(754.9), at 3 p. m. of the 4th, in N. 41° 36/, W. 57° 15’. Capt.
0. J. Lindal), of the s. 8. ** Vancouver,” reports a whole west-
erly gale during the 4th and bth; {owest barometer, 29.40
(746.7), at 8 a. m. of the 5th, in N, 440 45/, W, 50° 50/. The
8. 8. ‘““Norseman’ encountered a strong s. to w. gale {rom the

4th to the 6th; lowest barometer, 29.30 (744.2), at 12 noon of
the 5th,in N, 48° 55/, W. 37° 38/. Capt. A. McDougall, of the
8. 8. “Prussian,” reports a fresh westerly gale on the 6th; low-
est barometer, 29.53 (750.0), at 4 p. m., in N. 54° 38/, W, 2¢°
0’. Capt. A. Potjer, of the s, 8. ‘‘Schiedam,” reports a whole
8. to w. gale on the 5th and 6th; lowest barometer, 29.45 (748.0),
at 3 a. m. of the 6th, in N. 49° 0/, W, 29° 40,

4.,—This depression apparently developed in the vicinity of
Nova Scotia during the 6th and moved eastward to N. 43°, W,
53° by the 7th, whence it circled rapidly northeast to N. 53°,
W. 32° by the 8th, after which it passed northeast beyond the
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 the general
meteorological conditions which attended the depression :

Capt. L. A. Miiller, of the s. 8. ‘* Sorento,”” reports a hurricane
on the 7th and 8th; wind backed from sw. to se. aud veered to
nw.; lowest barometer, 28.38 (720.8), at midnight of the 7th,in N.
48°20/, W, 34°0/. Whilethe wind was blowing with hurricane .
force from the se. at midnight of the 7th, a heavy thunder-storm
prevailed, with vivid lightning. Capt.J. Ueberweg, of the s. 5.
‘¢ Waesland,” reports a stroug gale on the 7th and 8th; wind
backed from ne. to n.; lowest barometer, 29.45 (748.0), at 10 p. m.
of the 7th,in N.46° 40/, W.39°15/, Mr. James Lynch, observer
on the 8. 8. ¢ 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 astrong gale, with heavy confused sea, hard squalls,
and vivid lightning; 8 a. m., wind blowing with hurricane
force and veering to sw.; lowest barometer, 28.55 (725.2), in
N. 49° 24/, W. 33° 68/ ; after the storm the wind veered to
northward.”

Capt. R. F. Jones, of the s. s. ‘‘Galileo,” reports a strong
gale on the 8th; wind veered from s.to w.; lowest barometer,
29.66 (7563.4), at 10.20 a. m., in N. 49° 12/, W, 26° 29/. The
gale blew strongest between s. and ssw, from 8 a. m. to 4 p.
m. Capt. Wm. Rea, of the s. 5. ‘‘Bassano,” reports a whole
gale on the 7th and 8th; wind backed from wsw. to se. and
shifted suddenly to nuw.; lowest barometer, 28.62 (726.9), at 4
a. m, of the 8th,in N. 49° 08/, W, 36° 35/’. The wind blew
burricane force, with shift to nnw., accompanied with hail and
sleet. Capt. J. H. Jones, of the s. 8. “ Rydal Water,”’ reports
a hurricane on the 7th and 8th; wind veered from s. to wsw.;
lowest barometer, 29.30 (744.2), at 4 a. m. of the 8th, in N. 45°
43/, W 33°13/. Capt H. Parsell, of the 8. s. ‘‘Adriatic,” re-
ports a strong to whole gale on the 7th and 8th; wind backed
ifrom se. to ne.; lowest barometer, 29,74 (755.4), at 10 a. m. of
the 8th, in N. 47° 66/, W. 37°10/. Capt A. Albers, of the s. s.
« Rugia,’”’ reports a whole gale from the 7th to the 9th; wind
backed from sw. to se., then, at 3.10 a, m. of the 8th, shifted
suddenly to n., with force 11; lowest barometer, 28.60 (726.4),
at 8 a. m, of the 8th, in N, 48° 9/, W, 35° 58/. :

Capt. W. Fitt, of the s. s. ‘“ Brooklyn City,” reports having
encountered a hurricane on the 8th, in N. 51° 20/, W, 27° ¢/
wind veered from se. to ssw,; ship hove-to nine hoursin a very
heavy sea. Capt. W. A.Griffiths, of the 8. 8. ** Spain,” reports
a hurricane on the 8th; wind set in se. a whole gale, veered to
sw: and calm, then to nw. hurricane; sea very high, and ship’s
head could not be seen for drifts; lowest barometer, 28.55
(725.2),8t10.10a. m.,in N, 49° 24/ W. 33° 58/. Capt.T. Jungst, '
of the s. 8. “ Ems,” reports a hurricane on the 8th; wind backed
from sw. to n.; lowest barometer, 28.568 (725.9), at 2a.m.,in N,
47° 50/, W. 37° 10/. From 1.30 a. m. till nearly 2 a. m. it was
pearly calm, then the gale setin and occasioned a violent cross
sea. in which the vessel labored fearfully, Capt. A. Potjer, of
the s. 8. ¢ Schiedam,” reports a heavy storm on the 7th and
8th; wind backed from se. to n. and nnpw.; lowest barometer,
28.65 (727.8), at 2 a. m. of the 8th, in N, 47° 40/, W. 37° 10-.

Capt. W. McNay, of the s.8. ¢ Palmyra,” reports: ¢ Febru-
ary 8th, 1.46 a. m., in N. 48° 10/, W, 36° ¢/, during thunder
aud lightning, a meteoric rock, resembling a ball of bluish
electric light about one and one-half feet in diameter, shot
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across the ship’s bridge about ten.feet overhead, moving from
8e. to nw., and fell in the sea with a sizzling noise; sparks of
fire flew from the rock in its passage, leaving a biuish trail of
light and a strong smell of sulphur. At the time this phe-
Domenon appeared the wind was ssw., force 8; barometer
29.58 (751.3). ‘
5.—This depression first appeared to the northward of the
Zores on the 9th, and, moving northwest, passed north of the
tegion of observation after the 10th, The depression,although
Of but moderate depth, occasioned gales attaining burricane
foree during the 10th, of which the following reports are brief
e8criptions :
- The s. 5. ¢“Kansas ”” encountered a hurricane on the 10th;
¥ind veered from ene. to s., w., and nnw. ; lowest barometer,
20.60 (751.8), at 8 a. m., in N. 48° 24/, W, 34° 40/, OCapt. A.
Lotjer, of the s. 8. “ Schiedam,” reports a whole gale from the
9th to the 11th ; wiud veered from sse. to nw.; lowest barometer,
29.27 (743.5), at 5 a. m. of the 10th, in N, 45° 10/, W, 47° 45°.
apt. E. Bentley, of the s. s. ¢ Wisconsin,’’ reportd a whole
413&10 on the 10th and 11th; wind shifted from sw.to wnw.;
OWest barometer, 29.10 (739.1), at 8 p, m. of the 10th, in N,
470 0/, W. 39° 30/,
& G.f’l‘his depression moved ese. over Newfoundland during
hg night of the 9th and was central on the 10th in N. 45°, W,
y With central pressure about 29.40 (744.7), whence it circled
8he. to N. 48°, W. 34° by the 11th, after which it apparently
Continued an ene. course and gradually filled up.. While no
Special reports have been rendered relative to this depression,
resh to strong gales and rain were recorded with the regular
Sbservations of the 11th within its area.
. ., »—This depression moved from south of Newfoundland on
the 12th to N. 51° W, 39° by the 13th, after which it appa-
Tently passed northeast and dissipated. The depression was
of moderate depth throughout, and, as is shown by the follow-
ing special reports, occasioned hard gales to the southward of
Ova Beotia and Newfoundland during the 11th and 12th,
While central to the westward of Newfoundland.
apt. E. Maddox, of the s. s. ¢ Norseman,” reports u terrific
Lw, gale during the night of the 11-12th, when sixty miles
8ast of Boston ; on approaching land the wind abated. Capt-

aln McKee, of. the s. 8. ¢ Mercedes,’” reports & strong gale on ;

the 11th and 12th; wind veered from sw. to n. by e.; lowest
8J,I‘Omet:er, 29.70 (754.4), at 12 midnight of the 11th, in N. 35°
8’, W. 7200/, Capt. G. Turnbull, of: the s. s. « Ella Sayer,”
Teports a strong sw. to nw. gale on the 11th; lowest barometer,
9.80 (756.9), at 8 p. m., in N.36° 397, W. 69° 2/, Capt. J.
eberweg, of the s. s. ¢ Waesland,” reports a strong sw. to nw,
g;le on the 11th and 12th; lowest baroweter, 29.38 (746.2), at
midnight of the 11th, in N. 41° 15/, W. 63° 0’. Capt. A.
enflew, of the g. s. ¢ Scandinavia,’’ reports a storm attaining
nOI‘ce 11 during the 11th and 12th; wind veered from sw. to
20w, ; lowest barometer, 29.41 (747.0), at 8 a. m. of the 12th,
In N. 420 30/, W, 55° 307. ’
stroapt' Edward Bentley, of the s. s. ‘¢ Wisconsin,” reports a
o Ong gale on the 12th and 13th; wind veered from sw. to n.;
43‘gest barometer, 29.20 (741.7), at 4 p. m. of the 12th, in N.
“T 45/, W. 48° '50/. COapt. D. D. Galbraith, of the s. s.
wi lé“ham City,” reports a strong gale on the 13th and 14th;
a l‘i Veered from 8. to nnw. ; lowest barometer, 29.11 (739.4),
att 8. m, of the 14th, in N. 47° 24/, W. 32° 0/, The gale was
[_ended by heavy rain aud high seas, and blew strongest, force
Ve fom g, from midnight of the 13th to 6 a. m. of the 14th, then
ered suddenly to nnw. and moderated at 7 a. m.
and'ﬁThm depression appeared in N. 47°, W. 36° on the 15th
en moved nne. to N. 50°, W. 35° by the 16th, without evi-
War?le of'special energy, after which it disappeared to the north-
6n9£;Thls storm was central over the Gulf of Saint Lawrence
the 1; 17th, whence iv passed northeast to N. 53°, W. 42° by
regi th, from which position it moved northeast beyond the
003 0u of observation. The depression was of slight depth and
casioned moderate gales and rain,

10.—This depression passed over the northern extremity of
Newfoundland during the 20th and was central in N. 56°, W,
38° on the 21st, whence it moved slowly east to W. 24° by the
22d, thence passing eue. the centre of depression is located in
N. 52°, W. 16° under date of the 23d, after which it apparently
advanced to the north of Scotland. The storm augmented
energy as it advanced eastward, as is shown by the following
special reports:

Qapt. R. P. Moore, of the s. s. ‘‘S8iberian,” reports a whole
westerly gale on the 21st and 22d; lowest barometer, 29.11
(739.4), from 8 p. m. to midnight of the 2ist, in N. §3° 0/, W,
22° 35/, The gule was accompanied by rain and very high
seas. Qapt. P. J. Irving, of the 8. 8. ¢ Celtic,” reports a whole
gale on the 20th and 21st; wind veered from sse. to wnw.;
lowest barometer, 29.27 (743.4), at noon of the 21st, in N. 49°
14/, W, 32° 0/, Captain Vigelgesang, of the s. s, ¢‘ Rhaetia,”
reports a whole gale on the 21st and.22d; wind veered from
sw. to wnw.; lowest barometer, 29.40 (746.7), at 4 a. m. of the
1st, in N. 46° 36/, W, 38° 22/. Capt. M. de Jousselin, of the
8. 8. “ La Bretagne,” reports a strong gale from the 21st to the
23d; lowest barometer, 29.10 (739.0), at 4 a. m. of the 23d, in
N. 48° 277/, W, 30° 0/; wind shifted from s. to nw. Capt. H.
Richter, of the s. 8. ¢ Saale,” reports a storm ou the 22d and
23d; wind veered from nunw. to nne.; lowest barometer, 29.36
(745.7), at 3 p. m. of the 22d, in N. 45° 11/, W, 39° 32/,

Capt. J. W. Massam, of thes. s. ¢ Principia,’’ reports: *‘ 21st,
in N. 49° 34/, W, 22° 0/, at 4 a. m. of the 22d, strong gale,
veering and Lacking from sw. to w., with heavy rain and high
seas; 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.,
force 11, very heavy confused sea; 4 a. m., in N. 49° 10/, W,
27° 40/, barometer 28.50 (723.9); 5 a. m., backed to n., force
9, high seas and terrific squalls; 6 p. m., backed to nw., force
9, heavy rain squalls; moderated at midnight.” = Capt. George
Moodie, of the s. s. “ State of Georgia,’” reports: ¢ 23d, in N.
53° 51/, W, 24° 7/, wind s. to sw., force 4 to 7, rain at times;
9 2. m., wind shifted to nw. and blew with hurricane force for
two hours, accompanied with heavy rain; wind then backed
to westward and moderated ; lowest barometer 28.42 (721.9); -
heaviest sea from southward.”

11,—This depression first appeared in N. 49°, W. 35° on the
24th, whence it had advanced from the southwestward; from
this position it moved slowly northeastward to N. 51°, W, 31°
by the 256th; thence passing northeast to N.55°, W. 17° by the
26th the depression disappeared in the direction of the north
Scottish coast. This area was accompanied by disturbances of
pronounced violence, and barometric pressure ranging below
28.50 (723.9) was shown on the 25th. . _

The following special reports have been made in connection-
with the passage of this depression:

Mr. J. H. Newman, observer on the s. s. * Denmark,” Capt. R."
8. Rigby, commanding, reports: ¢ 24th, 17 hours 29 minutes,
in N. 49° 15/, W. 22° 21/, barometer 29.32 (744.7) and falling,
wind sse., moderate, inoreasing gale, with heavy passing
clouds and rough sea from sse.; 20 hours 30 minutes, barome-
ter 29.00 (736.6), wind 8. by e., strong gale with overcast sky
and misty rain, very heavy southerly sea running, causing the
vessel to labor heavily and ship large quantities of water fore
and aft; brought ship’s head to.the wind; noon, barometer
28.90 (734.0), blowing a whole gale from s. by e., with a very
dangerous sea running. 25th, 4 hours 33 minutes, in N.49° 3//
W. 23° 17/, barometer 28.84 (732.5), lowest reading, gale mod-
erating and sky clearing; during the balance of the day the
barometer rose steadily, and the wind veered to wsw. and -
wnw., afterwards becoming "variable between s. and wsw,,
with violent squalls, heavy showers of rain, and a high con-
fused sea.” .

The 8. s. ‘*Siberian” experienced a whole gale from 8 p. m.
of the 24th to 2 p. m. of the 25th; wind backed from ne. to
nne.; lowest baroneter, 28.89 (733.8), at 10 p. m. of the 24th,
in N, 47° 39/, W.37° 356’. Qapt. G. Moodie, of the s. 8. ¢¢ State
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of Georgia,” reports : ¢24th, the wind for the last eight hours
has been baffling all around the compass, the barometer at the
same time going down rapidly. In the afternoon the wind
settled about ne. and increased to force 11, and at 3 a. m. of
the 25th the barometer stood at 28.88 (733.5); 6 a.m. the wind
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. 50° 56/, W. 35°
127/, on the 25th.” Capt. W. P. Couch, of the 8. 8. *‘Ontario,”
reports: ¢ 24th, 8 a. m., wind freshening from northward and
veering to nne., barometer 29.80 (756.9); noon, in N. 45° 44/,
‘W. 39° 35/, strong breeze from nne., with hail squalls; 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 25th the barome-
ter rose, and the gale moderated, backing to nw.”” .

Capt. C. Ludwig, of the s. 8. ¢ Servia,” reports: ¢¢25th, in
N. 49° 56/, W. 12° 56/, at noon; in the forenoon, fair; at noon
the wind suddenly freshened; 5 p. m., storm and heavy sea
from ssw.; duaring the night heavy gale from the s. and tre-
mendous sea; the ship labored heavily and shipped much
water; from 4 to 8 a. m. of the 26th, in N. 49° 46/, W, 19° 34/,
at noon, storm decreased and veered to westward.’”” Com-
modore W. G. Randle, of the s. 8. ‘¢ Westernland,” reports a
whole gale on the 24th and 25th; wind veered from sse. through

"w. to n.; lowest barometer, 28.42 (721.9), at 1 a. m. of the 25th,
in N. 45° 54/, W. 35° 57/. The gale was accompanied by vio-
lent rain squalls, thunder, and lightning.

Capt. G. Meier, of the s. s. ¢‘ Elbe,” reports a westerly storm
from the 24th to the 26th; lowest barometer, 28.21 (716.5), at
7 a. m. of the 26th, in N.47°14/, W.31°50/. Thes. 8. ‘¢ Prin-
cipia’® encountered a hurricane, attaining greatest force at
midnight of the 24th, in N. 47° 25/, W. 36° 30/, when barometr
gtood 28.77 (730.7). Capt. Samuel Walters of the s. 8. ¢ Jowa,”
reports a whole gale on the 26th; wind veered from sse. to nw.;
lowest barometer, 28.28 (718.3), at 6.46 a. m.,in N. 47° 20/, W.
33° 25/. Capt. H. C. v.d. Zee, of the 8. 8. ¢ Zaandam,” re-
ports a storm on the 25th and 26th; wind veered from sse. to
sw.; lowest barometer, 29.10 (739.1), at 3 p. m. of the 25th,in
N. 49° 2/, W. 23° 27/,

12.—This depression was central off the southwest coast of
Newfoundland on the 25th, whence it passed east to N. 48°,
W. 45° by the 26th; by the 27th the storm-centre had moved
to N. 50°, W. 30/, 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-
sequent, to its passage eastward from Newfoundland:

Capt. C. W. Moller, of the s. 8. ¢* Geiser,” reports: ‘¢ 24th,
at noon, in N. 41° 57/, W. 58° 56/, calm, with clear sky, ba-
rometer 29.93 (760.2); in the afternoon a breeze sprang up
from sse., gradually increasing, sky overcast, barometer fall-
ing rapidly; 7 p. m., barometer 29.29 (744.0), wind sse., force
8 to 10, heavyrain showers; 8.20 p. m., in N. 41° 45/, W. 60°
53/, 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 the wind shifted to w. by n. and
wnw., and the weather cleared. 25th,3 a. m., the wind in-
creased -to hurricane force from wnw., with snow squalls and
rising barometer; noon, in N. 41° 27/, W. 62° 25/, barometer
29.37 (746.0), wind nw., force 9 to 11; during the afternoon
the barometer continued to rise and the gale moderated.”
Capt. T. Young, of the s. 8. ¢ Mareca,” reports a storm from
the 24th to the 26th; wind veered from se. to nw.; lowest ba-
rometer, 29.31 (744.5), at 8 p. m. of the 24th, in N. 43° 0/, W.
62° 30/, Capt. G. J. Vis, of the s. 8. “ Rotterdam,” reports a
storm from the 24th to the 26th; wind veered from se. to n.;
lowest barometer, 29.00 (736.6), at 10 p.m. of the 24th. Capt.
G. Evans, of the s. 8. ¢‘ Peconic,” reports: ¢ 24th, in N. 39° 55/,
W. 62° 41/ (at noon); in the p. m. the wind veered to south-
ward; 4 p. m. (Greenwich mean time), heavy gale from s.,
with high sea running, and rain; barometer fell to 29.43 (747.5);

6 p. m., gale gradually veered around to westward.” Capt. M.
de Jousselin, of the s. 8. ‘¢ La Bretagne,” reports a storm on the
25th and 26ti1; wind veered from s. to nw.; lowest barometer,
29.29 (744.0), from 7 to 9 a. m. of the 25th, in N. 42° 35/, W.
54° 0/, .

Captain Vogelgesang, of the s. s. ¢ Rhaectia,” reports : ¢ 25th,
4 a.m., in N. 43°, W. 57°, barometer 29.27 (743.4), vivid light-
ning to the westward; the wind suddenly shifted in a heavy
rain squall from sse. to w. and increased to a storm; at 12
noon the barometer read lowest, 29.21 (741.9), and the wind
was blowing a storm, with heavy squalls from the westward;
the barometer- commenced to rise slowly, but gale and sea
increased, the wind hauling to northerly; during the after-
noon and night of the 25th it blew a heavy storm from nw.,
with snow squalls of hurricane force, and a high nw. gea; dur-
ing the 26th the storm moderated and subsided .to a strong
breeze, in N. 41° 57/, W, 60° 50/,at 4 p. m.” Capt. J. Sumner,
of the s. 8. ¢ Egypt,” reports a whole gale on the 256th and 26th ;
wind veered from se. to w., with very heavy sw. sea; lowest -
barometer, 29.20 (741.7), at 11 p. m. of the 25th, in N. 42° 26/,
W. 53° 1¢/.

The s. s. ¢ Siberian’’ encountered a whole gale on the 26th
and 27th ; lowest barometer, 29.05 (737.9), at noon of the 26th,
in N. 43° 55/, W, 44° 46/, The gale was accompanied by ter-
rific squalls and high seas, and blew strongest from nnw. from
2 a. m. to 10 a. m. of the 27th, during which time the ship was
hove-to. Capt. G. Meiers, of the s. 8. ¢ Elbe,” reports a whole
n. veering to s. gale on the 26th and 27th; lowest barometer,
28.90 (734.0), at midnight of the 26-27th, in N.44° 19/, W, 41°50-.
Capt. Horlor, of the ‘ Jersey City,’’ reports: ¢ 26th, 13 hours
28 minutes, in N. 44° 55/, W. 42° 10/, blowing a moderate gale
from w., with violent squalls, accompanied with hail and sleet ;
wind suddenly fell calm and a large black mass of clouds rose
on the horizon, extending from nw. to nnw., and suddenly dis-
appeared in the sw. The calm lasted ten to fifteen minutes,
the barometer in the meantime falling from 29.10 (739.1) to
29.05 (737.9) and then went up to 29.20 (741.7), when the wind-
veered to n. and blew a perfect hurricane for forty minutes,
then veered to ne. and subsided into a strong gale.”

OCEAN ICE.

The following table shows the comparison between the south-
ern and eastern limits of the ice area for February, 1887, and
the same month of the four preceding years:

. -
Southern limit, Eastern limit.
Month. Lat.N.|Lon.W, Month. Lat.N.{Lon.W,
o7 o7 (-2 o/
February, 1883.... 42 o1 | 52 46 || February, 1883.. 46 1 45 44
Februnry: 1884 rieccarnosetneaseens 4200 | so oo February: 1884.. 46 52 4§ 45
February, 1332 .| 41 50| st 10| February, 188s.. 47 52 42 00
February, 1886... «{ 46 10 { 47 15 (| February, xB&gu .[ 48 oo 44 47
Fobrnary, 1887....ccceeeeeresneee 40 00 | 48 00 j| Fobruary, 1887..cccceseerssaveenns 46 26 41 50

On chart i are also exhibited the eastern and southern lim-
its of the region within which icebergs and field ice have been
observed during February, 1887. These limits have been de-
termined from reports furnished by shipmasters, and from
data collected by the Signal Service agencies. .

The easternmost ice was passed on the 23d, in N. 46° 26/, W,
41° b0/, by the s, 8. ¢ Egypt,” and the southernmost icé reported
was observed in N. 40°, W, 48° on the 8th, from the s. 8. ‘¢ Sar-
nia.” Icebergs were most frequently encountered over, and
along the east and southeast margins of, the Banks of New-
foundland, and isolated bergs were observed as far west as
Sable Island. :

In January, 1887, the only ice reported was a medium sized
berg which was observed in N. 45° 30/, W, 46° ¢/ on the 30th.

As compared with the record of ice encountered during the
corresponding month of 1886, the limits of the area within
which ocean ice has been reported for February, 1887, are ex-
tended about three degrees eastward and eight degrees south-
ward. In February, 1886, the quantity of ice observed over,
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and in the vicinity of, the Banks of Newf{oundland, when com-

pared with thie average for four years, was largely deficient;

In February, 1887, the amount reported corresponded closely
the average.

Icebergs and field ice were reported, as follows:

Tth.—The s. 8. ¢ Norseman,” in N. 46° 25/, W. 46° 45/, at
9.45 p. m., passed a small iceberg. The s. s. ‘“ Hibernian,” in
N. 460 287 , W, 46° 47/, passed large quantities of field ice;
had to steer south about ten miles to avoid coming into con-
tact with it,

8th.—The s. s. *‘Sarnia,” in N. 40°, W. 48°, passed forty
Iniles of field ice and numerous icebergs. The 8. 8. ¢“City of
Ohester,” at 7 a. m., in N. 46° 207, W, 46° 40/, fell in with field
1ce; at 6 a. m. the temperature of the air was 26°, and of the
Water 42° (Fahr.); the course of the vessel was changed about
fifty miles sw. to clear the ice; twomedium-sized icebergs and
8everal smaller ones were passed soon after falling in with the

eld ice, The s. s. ‘* Hekla,” at night, between. N. 47° 30/,
W. 470 0/,and N. 456° 30/, W. 48° 0/, fell in with great ice fields
. 8nd geveral icebergs; had to turn back and steer east for some
.Jours to get clear of it. The 8. 8. ¢* Wyoming,’’ at 9.25 a. m.

in N, 46° 40/, W 48° (/, till 2.40 p. m}, in N. 46° 52/, W, 474

107, passed through large quantities of field ice, and in N. 46°

527, W, 470 107, passed four icebergs.

9th.—The s. 8. ‘“England,” in N. 44° 22/, W, 48° 38/, at

‘1‘0-60 a. m., passed through several fields of ice. The s. s,

Hibernian,” with Sable Island bearing south distant seventy

miles, passed a quantity of field ice.

10ti1~Tbe 8. 8. *“ Ethiopia,” from N, 48° 13/, W 44° 29/ to
N. 470 50/, W. 45° 03/, passed an iceberg and quantities of
fleld ice. The s. 5. “ Spain,” in N. 46° 50/, W. 45° 17/, passed
an iceberg; also passed fleld ice and ‘small bergs from N, 46°
337, W. 460 22/, to N. 46° 05/, W, 48° 20/; had to steer south
twenty.five milesto clear field ice. The s. 8. ¢ Rugia,” in N. 44°
'y W. 48° 49/, at b a. m., passed a narrow and very long field
(' 8now ice, which drove in direction from north to south. The
?(.:es' ‘ Ems,” in N. 44° 50/, W.48° 47/, at 2 p. m., passed yonng
11th.—The s, 8. ¢ Bassano,” in N. 44° 37/, W. 48° 20/, at 2.15
P. m,, passed an iceberg. The s. s. ¢ Prussian,” from N, 46°
55/, W 45° 37, to N. 46° 52/, W. 45° 43/, between 2.40 and 3.20
R‘ ., passed a number of large and small icebergs. The s. s.
. Hthiopia,” encountered icebergs and large quantities of field
1ce from N. 47° 21/, W. 46° 44/ to N. 44° 59/, W. 48° 9/, The
8. 8. *‘Oritic,” from N. 46° 45/, W. 47° 16/ on the-11th, to N.
43 14/, W, 54° 14/ on the 14th, passed masses of field ice and

Occasional icebergs.

12th.—The s. 8. ¢ Prussian,” in N 46° 20/, W, 48° 50/, passed

8everal icebergs. The s. 8. ‘“British Queen,” in N. 46° 15/,

+ 47° 12/, pagsed through some heavy fleld ice, and bad to

rug south to clear it, and from N. 45° 04/, W. 57° 30/ to N.

44 48/, W.61° 13/, passed through field ice, mostly light. The

K. 8, « British Crown,” in N. 46° 52/, W, 47° 38/, fell in with

arge tracks of broken fleld ice; at 1 p. m. the ship was hove-

» leading sw., owing to heavy seas and field ice.

. 13th.—The s. s, ¢ British Orown,” at 6 a. m., passed nine
lcebergs and field ice; the southeast margin of the ice being
n N. 460 20/, W, 46° 45/,

. 14th.—The s, s. ¢ Brooklyn Oity,” in N. 47° 20/, W. 46° ¢/,

%‘V‘“ed a large iceberg; also passed a large berg in N. 47° 0/,

e 46° 10/, and in N, 47° 06/, W. 46° 30/ passed large fields
o detafched ice and numerous icebergs, both large and small,
éxtending north and south as far as the eye could see; had to
Steer back se. to get clear of it. The s. 8. “City of Berlin "’
Passed a large iceberg in N. 46° 34/, W, 46° 15/; 7.15 p. m.,
pa,gaed & quantity of pack ice; 8 p. m., passed fleld ice in N,
46° 20/, W, 46° 30. :

4 4%5t3h--—The 8. 8. ¢ Brooklyn City” passed an iceberg in N.
37 107, W. 49° 30/. The s. s. *“ Britannic,” between N. 46°
b v W. 46° 33/ and N. 44° 41/, W, 48° 51/, passed fifteen ice-
orgs, several very large; also large quantities of field ice to
© northward. The s. s. “City of Berlin,” at 2.12 a. m., saw

2}

field ice in N. 45° 30/, W, 48° 30/; temperature of air 19°, of
water 21° (Fahr.). The s. 8. ¢ Gothia,” between N. 45° 14/,
W. 44° 50/ and N. 48° 8/, W. 48° 40/, from 1.30 p. m. to 4 p.
m., passed eight ice mountains. The 8. 8. % Trave,” in N. 44°
48/, W, 47°°'35/, at 2.40 p. m., passed two large icebergs and
one small one.

16th.—The s. 8. ‘‘Trave,” in N. 44° 48/, W. 47° 35/, passed
three icebergs. The 8. 8. “ Lord Gough,” in N. 45°, W, 49°,
passed several large icebergs and light field ice. The s. s,
‘ Bohemia,” between N. 44° 50/, W. 48° 34’ uand N. 44°24/, W,
49° 15/, from 3 to 4 p. m., passed fourteen icebergs from
twenty to fifty feet high, and field ice.

17th.—The s. 8. “ Bolivia,” in N. 47° 33/, W. 43° 31/, passed
an iceberg. The s, a. ¢ La Bourgogne,” in N. 44° 54/, W, 48°
34/, at 5.04 a. m., passed an iceberg. On this date vessels ar-
riving at New York from Newfoundland reported very heavy
tields of ice from Mizzen Bank to Sable Island. The s. s.
 Victoria,” in 44° 40/, from W. 48° 50/ to W. 49° 0/, passed
a large iceberg and field ice. .

18th.—The s. 8. ** Bolivia,” in N. 45° 43/, W. 47° 52/, at 9 a.
m., passed an iceberg, and in N.45°23/, W. 47° 06/, also passed
a berg; in N. 44° 40/, W. 47° 56/, at 9 p. m., fell in with field
ice. The s. 8. ¢ State of Pennsylvania,” in N. 47°49/, W 43°
26/, passed icebergs.

19th.—The s. 8. “Rhynland,” at 22 h. 29 m. (Greenwich,
mean time), sighted field ice to the westward, extending north
to south as far as the horizon. Entered same in N. 44° 34/,
W. 48° 44/, and steered 8. 67° w. true ten miles and cleared it.
The s. 8. “ Hekla,”” in N. 44° 30/, W. 49° 0/, saw several ice fields
and passed through quantities of small ice. The 8. 8. ¢¢Bo-
livia,” in N. 43° 26/, W, 49° 23/, at 6 a. m., cleared field ice.
The s. s. ¢ Fulda,” in N. 44° 40/, W, 48° 43/, at 12.45 a. m.,
passed ice fields. The s. 8. ¢ State of Pennsylvania,” from N.
46° 5/, W, 46° 26/ to N. 42° 44/, W. 49° 24/, on the 20th, passed
heavy fleld ice and numerous icebergs, some being very large
ones. The s. 8. ¢‘Ems,” between N. 43° 8/, W, 49° 13/ and N.
43° 16/, W. 49° 2/, from 1 to 1.45 p. m., passed a number of
icebergs. ' :

20th.—The &, 8. ¢ Fulda,’’ in N. 44° 40/, W. 48° 43/, passed
a large ice field, and steered south for six hours.

21st.—The s. 8. “ Greece,” in N. 42° 54/, W, 49° 50/, passed
several large icebergs. The 1. 8. ¢ Palestine ” passed a number
of icebergs, some very large, from N, 44° 50/, W. 48° 20/ to N,
44° 20/, W. 49° 20/, between 1 a. m. and 10 a. m. The s. s.
‘¢ Mareca,” in N. 43° 4/, W. 49° 55/, at 2p. m., passed a large
iceberg. The s. 8. ““Geiser,” on the 21st and 22d, between N.
44° 8/, 'W. 48° 14/ and N. 43° 40/, W. 50° 8/, passed six icebergs.

22d.—The 8. 8. “ Rotterdam,” from N, 46° 4/, W, 46° 10/ to
N. 44° 57/, W. 48° 27/, passed ten medium sized icebergs and
several pieces of floating ice.

23d.—The 8. 8. *“ Rotterdam,” in N. 43° 49/, W. 52° 27/,
passed five miles south of a largeiceberg. Thes. 8. ¢ Egypt’?
passed an iceberg in N. 46° 26/, W. 41° 50/, at 5 p. m. The
8. 8. ‘‘ Rhaetia,” between N, 44° 21/, W, 47° 24/ and N. 44°
15/, W. 48° 3/, passed four medium sized and four small ice-
bergs; passed one large berg in N. 44° 10/, W. 48° 40/, and one
in N, 44° 8/, W, 48° 57’. .

24th.—The 8. 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° 40/, W. 48° 01/; air temperature, 24°;
temperature of water, 35° (Fahr.); at 10 a. m. passed one-
fourth of a mile north of a large iceberg eighty feet high;
position of berg, N. 43° 22/, W, 48°53/ ; air temperature, 22°;
temperature of water, 30° (Fahr.); between 10.30 a. m. an(i
11.30 a. m. passed through a quantity of sludgy field ice;
temperature of the air, 23°, of the water 28° (Fahr.). The
8. 8. ‘‘La Bretagne,” in N. 43° 37/, W, 47° 26/, at 3 p. m.,
passed an iceberg. The s. 8. ¢* Egypt »’ passed an iceberg in
N. 44° 24/, W, 47° 20/, at 2 p. m., and one in N. 44° 5/, W,
47° 34/, at 4 p. m. )

25th.—The s. 8. ¢ Bulgarian,” in N. 46° 9/, W. 44° 59/ at 6
p. m,, passed an iceberg.
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26th.—The s. 8. ¢ Bulgarian,” from N. 45° 10/, W. 47° 0/ to
. N. 45° 0/, W. 47° 35/, from 8 a. m. to 12.30 p. m., passed sev-
eral medium-sized icebergs.
27th.—The s. 8. ¢ State of Georgia,” in N. 44° 5/, W, 47°
20/, at 6 p. m., passed two small icebergs.

FOG.

The following shows the positions of fog-areas encountered on
the north Atlantic Ocean during February, 1887, as reported
by shipmasters :

16th.—The s. s. ‘‘ Kansas,” in N. 42° 50/, W, 62° 0/, had
dense fog from 6.15 a. m. to 10.40 a. m. The s, 8. ¢ Galileo,”
in N. 42° 15/, W. 65° 04/, had a dense fog from 5 a. m. to 10 a.m.

18th.—The s. 8. ¢ Durham City,” in N. 42° 29, W, 49° 20/,
had dense fog from 7.30 a. m. to 10.30 a. m.

20th.—The s. s. ‘‘ Manitoban,” in N. 42° 38/, W. 52° 12/,
had dense fog from 8 a. m. to 10.45 a. m. The s. s. ¢ Mareca,”
in N. 44° 30/, W, 45° 30/, had dense fog from 5.30 p. m. to
8.15 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 guadrant
along the course of the Gulf Stream. It would therefore ap-
pear that the causes which contributed to the formation of fog
during this month existed, as 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.
[ Expressed in degrees, Fahrenheit.]

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 illustrated by
lines connecting stations of normal or equal abnormal values.

The mean temperature of the month is below the normal in
Maine, the upper lake region, and from thence westward to the
Pacific; it also below in Nevada, California, and western Ari-
zona. In the southern and southeastern districts of the United
States it is above the normal. The most noteworthy feature in
connection with the temperature of the month is the unusually
cold weather that has prevailed in Dakota, Montana, and
Idaho; at stations in these territories the mean temperature
of the month raunges from 10° to 20° 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
means of the month average about six degrees higher than
the usual February temperature.

RANGES OF TEMPERATURE.

The monthly, and the greatest and least daily, ranges of
temperature, are given in the table of miscellaneous meteoro-
logical data.

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

Leust.

. '| 8an Francisco, California..
csesesns 86,9 j| Neah Bay, Washington Ter....

Greateet. ’ |

Fort Assinaboine, Montana...........u.... 1010.5 | Key \‘;est, Florida.... 23.4
Helena, Montana............... 101.5 i Galvestoun, Texas...... 27.5
Fort Maginnis, Montaua gg.x Tatoosh Island, Washington Ter 32.3
Fort Buford, Dakots ............ .4 || Hatteras, North Carolina....... 33.4
Bismarck, Dakota.,. 88,0 || 8an Diego, California...... 33.5

33.9

35.0

Deadwood, Dakota...

DEVIATIONS FROM NORMAL TEMPERATURES.

In the table below are given, for certain stations, as re-
ported by voluntary observers, the normal temperatures of

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

i 45 e o
| Sip | ° | Beg | g
- ® = ]
Station. County. gg 2 E E 8E, E
EE5 | E% 1 g2f | %
z z ¥ @ | <)
Arkansas. ° ° ' °
Lead Hill....i.j Boone 38.8 s 43.3 \ + 4.5
California
Fall Brook .. .. San Diego.. 48.1 11 48.5 ' ++ 0.4
Hacramento.. .| Sacrament: 49.7 21 43.7 | — 6.0
Con
Middletown ®.....cceeceeerennsancnnn Middlesex ... 26,8 29 28.4 1.6
New Havon ® ..| New Haven. 28.2 101 29.8 1.6
Thompeon ® . .| Windham.... 26.2 30 85— 1.4
Waterbury ®.... | Now Haven .....ceseieeeeres 27.6 12 :g.r — 1.5
Florida.
Archer ........ I Alachua ..... . reversnssanes 58.6 4 8.9 | + 0.3
n
Collinsville .(!:Ia.ldison 3:.6 8 | 33.6 2.0
Mattoon.... oles...... 31.3 7 38.0 7
Peorla ., .| Peoria 29.4 31 32.7 3.3
Riley..... ..| McHenry . 21,8 26 21,6 | — 0.2
8ycamore | Do Kalboeonrivonrereeenss 21.9 6 23.4 | + .5
Lafayetto.. e eereiicrsranssnns .I Tippecanoe.. ag.z 8 31,5 4+ 2.3
Logausport Cuss .. 28.5 33 32.9 | + 4.4
Mauzy .. Rusb 28.1 7 31.6 | :t 4.5
Vevay 35.9 21 41.3 ! 5.4
Cresco.... 17.8 . 10 13.1 —-4.7
Monticello. . 21.4 i 34 19.5 | — 1.9
Muscatine Fioreeseniees Muscatino ce.e, . 24.4 | 49 23.4 | — 1.0
ansas . : '
Independence... MONtZOMOrY civersrsasones 35.1 ] 16 35.2 ¢ :t o.1
\Vellingtol]xl ceusasses .| Bumner ....... . 32.3 , 9 34.9_i 2.6
outsian
Grand Coteuu... .| 8atut Landry .. 54.6 4 64.6 ' +10.0
Belfast ® ... ! Waldo......... 22.3 28 20.3 | — 2.0
Cornish..... . York..... 2.5 30 19.1 | — 3.4
Gardiner #.........ccvreniiienrennnne Konnebec .... 20,5 | §I 19.8 [ — 0.7
Orono .Mld | Penobscot ....ue.seeseennanes 18,9 : 19 17.8 | — 1.1
aryian i
Fnllston.l ............................ ' Harford oo, at.9 16 35.3 [+ 3.4
Massachusel,
Cambridge l Middlesex 26.1 65 26.8 | + 0.7
Fitchburge, Worceaster. 24.1 3I 24.1 0.0
New Bedford Bristol .. 28.9 75 29.4 0.5
Somersot ... .. Bristol , 27.4 17 30.1 2.9
8pringfiold ® | Hampden . 2s5.7 20 26.7 1.0
Taunton * ... Bristol ..... 28.0 16 30.1 2.1
Williamstown @ ; 22.4 ! 34 24.0 1.6
Nevada
Carson City..}.)....... OTIBLY ovvrrervsanarnsivnn 32.9 8 27.5 | — S$.4
New Bruns
Suint John .'I .| Saint John .. 18.1 27 18.1 0.0
New Ian,
Councord # P .| Morrimac.. 24.4 19 24,0 | — O,
Hanover *.... .| Grafton 18.8 24 18,2 | — o,
New Jersey.
South Orauge Fam [ : E8BOX 1.ierrvraernsenrens vevenes 29.8 | 17 32,7 | + 2.9
New York.
Factoryville w.eee.aee Tioga .... 23.9 5 28.9 5.0
Novrth Volney... Oswego . 22.1 19 22.8 0.7
Palermo........... Oswego.... ar.1 33 20.9 . — 0.3
Ohio.
Wauseon ... ; Fultohcuvirenicensnnnsornans 25.4 17 28.3 | + 2.9
Pennsylvania. i
Dyberry........aé...i ................. | WRYNO..oueesevcrnrecssrnnrane 22,6 23 25.9 | + 3.3
Bouth Carolina, |
Stateburg ........... sosseersssesssnies LE-111 1171 N SI.I 7 s4.1 1 4 3.0
Texas.
New Ulm s ! AUBLIN tovvveieniieieereecnns 56.0 14 59.2 [ 4 3.2
ermont
Lunenburg# .| Eesex 17.2 39 15.0 | — 3.2
Newporte® Orloans 17.6 12 15.0 | — 2.6
BLrafford.....cccvnreicervescsnnsesossans Orango.......ccovevureeee 17.9 12 17.5: — 0.4
BIird's Nest ccc.. cceee cervvesacrorens Northampton.. 41.9 19 4.4 ; 2.5
Dale Enterprise Rockingham 35.3 7 42,0 6.7
Variety Mills... .. Nelson....., 38.5 10, 40.6 2,1
Wytheville T ' Wytho 37.1 a3 40.0 2,9
West Virginia,
Helvetlu...‘. Randolph w..cveunseeccnsned] 34.9 10 42.0 [ 4 7.1
Delavaii ..., cvnenel Walworth 16.4 4 21.4 1 4 5.0
! i

® From the ¢ Bulletin of the New England Meteorological Soclety.”

The following notes, in connection with this subject, are fur-
nished by voluntary obser vers:

Arkansas.—Lead Hill, Boone county: the mean temperature of the winter
of 1886-'87, 86°.7, is 1°.3 above the winter average of the past five years.

Illinois.—Riley, McHenry county: the mean temperature of the winter of
1886~'87, 16°.0, 18 4°.6 below the mean of twenty-four winters past; the
winters only of 1872-'78, 1874-'76, 1878-'79, 1880-'81, 1882-'88, and 1884-'85
were colder. Highest temperature of the past winter, 50°.4, on December
11th; lowest, —24°.9, on January 7th; rangleifor the winter, 75°.8.

Indiana.—Mauzy, Rush county: during February of the past seven years
the highest monthly mean, 88°.2, occurred in 1882; the lowest mean, 14°.8,
in 1885.

Kansas.—Wellington, Sumner county: during February of the past nine
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ears the highest monthly mean temperature, 40°.1, occurred in 1882; the
Owest mean, 24°.8, in 1886; the maximum temperature of the present month,
78°.0, is the highest that has occurred in February during that time; the low-
88t temperature for February, —16°.5, occurred in 1883,
aryland.—Fallston, Harford county: during the past sixteen years the
coldest February occurred in 1875, mean temperature, 28°7; the warmest in
1880» mean, 37°.8,
ew Jersey.—South Orange, Essex county: the mean temperature of the
Past winter, 80°,8, is 0°.5 above the average of the past seventeen years.
. ew York.—Palermo, Oswego county: during the past thirty-three years
the coldest February occurred in 1875, mean temperature, 12°.7; the warmest
n 1859, mean, 27°.8.
orth Volney, Oswego county: during February in the past nineteen years
the highest monthly mean, 28°.4, occurred in 1882, the lowest mean, 12°.4,
In 1885; the mesan temperature of the winter of 1886-'87, 21°.1, is 1°.9 below
the average of the past nineteen years.
. Ohto.—Wauseon, Fulton, county: the highest February mean temperature
In the past seventeen years, 35°.4, occurred in 1882; the lowest mean, 11°.3, in
1875; the February extremes for that time are 62°.7, in 1880, and —24°.8, in
1885. The mean temperature of the past winter, 22°.6, is 2°.4 below the average.
South Carolina.—Stateburg, Sumter county: the following table shows the
I6an, maximum, and minimum temperatures of February for seven years:

1683. I 1884. ‘ 1885, | 1886, | 1887,
|
0 o -] o L]
ﬁ:‘;‘;«u 54.7 | §5.2 ) 41.8| 44.7| 4.1
T mum.,,,, 78.0 | 75.0 | 64.0| 68.0 74.0
nimum .., 34.0{ 21,0 16.0{ 14.0( 31,0

Texas.—New Ulnd, Austin county: the extreme temperatures for February
during the past fourteen years, are 88°.0, in 1883, and 16°.0, also in 1888.

. Vermont,—Strafford, Orange county: during the past twelve years the
hi hest Febraary mean temperature, 26°.7, occurred in 1877; the lowest mean,
11%.0, in 1885. :

irginia.—Dale Enterprise, Rockingham county: during the past seven
years the warmest February mean temperature, 42°.4, occurred in 1883; the
coldes.t mean, 28°.9, in 1886. ’
hi Variety Mills, Nelson county: during February of the past ten years the
Dighest monthly mean temperature, 438°.4, occurred in 1884; thelowest, 29°.6,
In 1885. The mean ‘temperature of the winter of 1886-'87, 84°.7, is 1°.8
below the average for the corresponding period of the last ten years.

In the following table are given the mean temperatures for
the several geographical districts, with the normals and depart-
Ures, as deduced from Signal Service observations:

Average temperatures for February.

.
Average for Febru-
ary, 8{gnal-Service {Comparison
observations. 1387 ?vl-t'h
Districts, the n\"arago
For sev- forseveral
eral years, For 1887.( years.
v o 0 °
ﬁ‘l’: Englanag ........ 26.4 28.4 %o
outh yhpiantic Sta 356 39.2 3.6
luth Atlantic States 9.7 54.8 501
anl;ida Peninsula., &.9 &7.9 3.0
osta Oulf States 52 4, 59.1 6.7
"M Stern Quif States 2,‘3 56.2 4.9
0 Grange Valley.. 2.0 7.6 5.6
;nnenee ........... 43.3 49.8 36
lo Valley. | [ pes o b
ower La g g
Upper Latg re5io2 28, .7 o9
Xt ake region . 20.0 8.5 =15
rome Northiwest.. . 87! —1.0 — 9.7
M';per MIBRISRIDPI VALIBY......vevrrrovenrerersrorsrisessasesssrersonsene 27.9 26,5 — 1.4
N B8ouri Valley 22.8 15.5 —~ 73
M‘i);ther“ BLOP® urvveerrueeerireiresensseranssarten sreeresrnesosnsessessnnsen 22.3 9.2 —13.1
om0 BLODE..vv.v . oo 1eoerseeeeeeseereeroeserseemeneeries oons eeresreranns 32.5 3308 o
guthern slope . 1.9 7.2 2.3
Mﬁ"‘“"n Blatoau .iveiseeninnns SRR - - 45.9 45.7 = oz
No dle plateau ... " it 315 Zo
No;'t’l}:em PIRLOAN. ccvoerr vt crisersescnceresesnse sasssesonins 31.6 24.3 —_— Z's
Mida) Pacific coant region 41.2 32.4 — 88
Bomf Pacific coant region.. 50.7 35.0 — 5.7
Pacific coast region.......... 56.2 53.5 — 2.7

» thThe following are some of the most marked departures from
© normal temperature at Signal Service stations: -

Above normal, ; Below normal,

Mobile, A} o |l . °
noxyii tLemA....... .. 82| Walln Walla, Washington Terrltory.... 20.3
anfo:‘}“(’: Tennesece 8.1 || Fort Asslnuboine, Montana... . 1g.5
ow O 1’“0rld“' ------ 7.5 || Helena, Montana w...copeeeseee 18.6
ftty ’iie“n'x Louisiana. 7.4 || Fort dewcll, California . 15.7
ont, awk, North Carolina. 7.3 | Bismarck, Dakots ....... 14.7

Pan..%mf‘"g.{ Alabama ... 7.2 || Fort Buford, Dakota. 14.7
“hy]?)a’ orida..... 7.1 || Valentlne, Nebrasku.... 14.0

#, Tonnessee.., 6.9 || Fort Muginniy, Montana 1.3

Table of comparative m and minimum temperatures for February.
For 1887. Siuce establishment of station,
State or Territory. Station,
Max. | Min. | Max. Year, Min, Year,
. . o o o o
Alabama | Mobile .. 80.5| 36.0| 78.0 1883 | 19.3 1886
0. Montgon 78.7 | 34.0 | B1.2 1883 | 14.4 1886
Arivona Prescott ... 71.0 12,21 80,0 1879 [~11.0 1880
Do . Fort Apact 71.5] 126} 74.0 1881 |~ g.0 1880
Arkaunsas Fort Smith 75.1 | 19.9| 78.4 1883 1.0 xggg
0 .. Little Rock 72,0 | 230! 77.0 1882 7.6 1
California San Francise 67.0 3,g.x gx .0 |1884,1886 | 35.0 | 1883, 1884
0 .. 8an Dilego.. 76.0 | 38.5% 2.6 1883 | 35.0 1880
Colorado .. ...| Denver...... 70.9 |[— 2.6 | 72.0 1879 |—22.0 1883
Do .... ...| Pike's Penk ., 26,9 |—-23.0| 29.0 1876 |—30.0 1884
Connecticut .| New Haven .. 53.0 0] 65.0 , 1880 |— 7.7 1886
D ...| New London 53.6 9.8 62,0 1880 |— 6.0 1871
.| Fort Buford. 47.2 |—41.2 gg.o 1882 |—40.0 | 1883,1
Yankton ...... 50.4 |—22.4 .0 1876 |—24.8 1886
Washington City 73.0| 18,6 78.0 1874 |— 2.3 1886
Florida ... Jackeonville .., 83.6 | 38,2 | B83.0|1876,18383 | 24.3 1886
* Do .| Key West ., 81.0| 57.6| 87.0 1874 | 52.3 1886
Georgia.. Atlanta.... 73.81 28.9 | 74.5 IBSg 8.0 188,
Do . .| Savannah ., 79.7 | 34.9 | %0.0|’76,’80,'83 xg.o 1
{daho .... Boisd Clty 53.4 6.1 | 65.3 1886 |— 8.5 1884
INlinols. .| Cairo... 72.4 11.5) 74.0 1883 |— 2.6 1886
Do . ...| Chicago..... 58,0 l— 7.0 63.0 1880 |—13.7 1885
Indiana ... ...; Indianapolis 66.2 | 10.5| 72.0 1883 |~ 9.0 188
Lndian Territory......| Fort 8fil... 71.6 8.1 | 79.0 {1879,1880 5.0 1
Iowy.... 50.6 |—12.5 6&.2 1882 [—31.0 1875
o 53.6 —rg.o 68.0 1880 |—23.0 1883
Kunsn 75.0 |— 8,2 | 78.0 1876 (—20.0 1883
Do . .4l—60} 73.0 1896 |—16.2 1885
Kontuck 77.9| 19.2| 77.5 1883 |— 1.3 188
Louisiana 81.5( 44.0{ 8o.0| . 1183 25.0 1882
Do, Shreveport 78.2 | 34.5] &u.s 1876 | 14.6 188,
Maine.. Enstport... 47.2 |— 4.2 | 47.0 1874, 1%3 —20,0 uégt:,
Do . Portland .. 41.9 |— 2,5 | 58.0 1 —10.2 bt
Maryland ...| Baltimore . 72.2 [ 20,9 78.0 xggg — 1.1 1886
Massachusetts ...| Boaton ,.... 47.6 5.2 | 64,0 bt — 6.6 1886
Michigan , ... Marquette ... 36.5 |~13.0 Gg.o xggz —27.0 1875
Do ..... ..| Grand Haven... 46,0 [~ 7.3 | %8.0 1 —24.0 1875
Minuesota ...| Saint Vincent.. 28,5 |—~38.0 | 49.5 1886 [~~39.2 1885
Do ..... ...| Saint Paul ... 42.8 [—26.7 39'0 1880 [—33.0 | 1
Misstesippi .| Vicksburg .... 79.6 | 37.7 2.0 1880 | 16.0 1
Miswouri... 8aint Louis,........... 74.1 3.9 73.2 1882 |— 7.9 1886
Montana .. Fort Assinaboine...| 46.1 ~55.4 | 63.2 1886 (—47.0 1883
Do ... Helona ..., 61.0 —40.5 | 62.1 1886 |—32.0 1883
Nebragka.. North Platte 59.0 [~16.1 | 68,3 1882 |—29.0 1883
Do mnaha ... 59.0 {—~15.5 | 66.0 1880 |—24.9 1883
Nevada ..... Winnemuccs .. 51.2 1.2 | 69.0 1879 [—17.0 1882
New Hampshire . Mouut Washington| 33.2 (~26.0( 43.0 1883 |—42.0 1876
New Jorsey........coees) Atlantic Oity..crep.. 27.8 16.7] 71.0 1880 |— 5.0 1875
New Mexico. ..| 8anta Fé.., 1.8 8.7 7s.0 1879 |— 3.0 | 1879, ,sL,
Now York. ..| Buffalo......... 24.1 6.8 63.8 1833 i—13,0 1895
.| New York City 3.0 | 16, 6g9.0 1874 |~ 4.0 1873
Charlotte ., 70.8 | 35.7 §6.5 1883 5.9 1
Wilmingto 75.0 ] 27.2 1.0 1880 | 10,0 " 1886
Cincinnati 70.0 | 14.7| 73.0 1883 |~ 9.6 1885
Sandusky 6o.5 8.5 70.0 1883 |—28.0 1884
Portland 63.0 9.1 65.0 1 7.0 1883
Roseburg 70.0 7.0 72.1 1886 3.3 1884
Pittsburg 66.6 xg.l 76.5 1883 [—10.0 1875
Phllndel{a 65.6 | 18,0] 75.0 lgg: — 2.4 1
Block lslan %.1 11.8 ) S4.0 1 — 1.0 1886 .
Charleston . .4} 33.9| 78.0 (1876, xssgo, 13.3 1886
1882, 1883
Knoxville . 72.8 | 21,6 | 79.0 1871 |- 4.1 1886
..| Memphis.... 4.0 | 26,0 79.0 1883 5.8 1886
..| Brownsville .. 8| 40.0 | 84.6 1884 [ 27.0 1883
.. Fort Ellfott .. | 77.2 3.1 78.0 1880 {~—10.0 1883
..| 8alt Lake Oity,. 53.4 | -13.0| 68,0 1879 [~—13.0 1884
.| Lynchburg .. 72.2 20.0 | 75.0 1874 1.3 1886
..} NorfolK....... . 75.0] 26.8 | BI.0 lggé .3.8 1866
..| Spokane Falls 52.6 —i1.0 | 55.3 1 —17. 1884
.| Olympig .... 53.5 | 2.8 61,0 1886 | 2.0 1884
| La Crosse... 44.2 '—18. 65.0 1882 |~34.0 1875
.| Milwaukee. 48. =94 60.0 1882 _28'6 1835
Cheyenne ........ccuee 59.0 ‘79,‘80,‘8:r-—a 2 1884
1
FROSTS.

Frosts occurred in the various districts on the following
dates: ' .

New England.—1st to 28th.

Middle Atlantic states.—1st to 28th.

South Atlantio stutes.—1st, 5th, 12th, 14th, 17th, 23d, 25¢th,
27th, 28th, . '

Florida.—Archer, Alva, and Duke, 28th.

East Gulf states.—Atlanta, Georgia, 12th, 13th ; Tallahassee,
Florida, 16th; Greeusborough, Livingston, and Mobile, Ala-
bama, Pensacola, Florida, and Vicksburg, Mississippi, 28th.

West Gulf states.—1st to 4th, 21st, 22d, 27th, 28th.

Tennes;;]ee.——lst, 3d, 4th, 5th, 11th, 12th, 13th, 19th, 22d, 25th,
27th, 28th.

Ohio Valley.—1st to 6th, 9th to 15th, 17th to 28th.

Lower lake region.—1st to 28th.

“Upper lake region.—1st to 28th.

Eztreme northwest.—1st to 28th.

~
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Upper Mississippi valley.—1st to 28th.

Missouri Valley.—1st to 28th.

Northern slope.—1st to 28th.

Middle slope.—1st to 28th.

Southern slope.—3d to 6th, 8th, 9th, 11th to 15th, 17th to
28th.

Southern plateau.—18st to 5th, 7th to 28th.

Middle plateau.—18t to 28th.

Northern plateau.—1st to 28th.

North Pacific coast region.—1st to 28th.

Middle Pacific coast region.—2d, 3d, 5th, 6th, 7th, 10th, 14th
to 20th, 22d, 23d, 25th to 28th. :

Soutk Pacific coast region.—Riverside, California, 3d, 4th,
5th, 11th, 12th, 17th, 18th, 20th, 21st, 23d, 24th; Fall Brook,
California, 3d, 4th, 12th, 17th, 21st; Los Angeles, California,
4th, 21st to 25th ; San Diego, California, 17th, 19th.

ICE.

Ice formed on calm water in the southern districts of the
country on the following dates:

Arizona.—Maricopa, 21st, 23d.

California.—Bacramento, 3d, 7th, 16th, 19th, 25th, 26th;
San Francisco, 20th, 22d, 25th, 26th; San Diego, 19th; Nico-
laus, 25th.

Texas.—San Antonio, 4th.

LOW TEMPERATURES.

Fort Assinaboine, Montana: on the 2d the barometer was
high, and almost stationary ; mean reduced for the day 30.79,
which is the highest on record at this station ; onthe night of the
2 3d the minimum thermometer registered —55°.4; this is the
lowest temperature on record at this station. Reports from
the cattle ranges state that many cattlie 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 on the 2d and
3d very high pressure, with heavy northwest winds and low
temperature, prevailed ; minimum on the 2d —42°.0, the lowest
known at this place. In the vicinity of Fort Maginnis, and
over the entire territory, large numbers of cattle perished from
cold and starvation. At Poplar River, Montana, the tempera-
tare on the 2d was —26°.9, and on the 3d —44°.6, with strong
westerly winds prevailing. Numbers of cattle in the vicinity
perished from cold. ,

PREOCIPITATION.
[ Expressed in inches and hundredths.]

The distribution of precipitation over the United States and
Qanada for February, 1887, as determined 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 parts of the United States, except South Carolina,
Georgia, Florida, Louisiana, Montana, and parts of Texas,
Arkansas, Washington Territory, and Oregon. The excess is
especially large in California and southern Oregon; in the
former state the precipitation of the month is about twice the
usual amount for February. A large part of this excessive
precipitation fell on the 3d—4th, 8-9th, and 14th, & number of
stations. in California reporting on these dates 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 month is
more than twice the 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 fwo inches in less than thirty-six hours. The
greatest deficiency of rainfall occurs in Florida, where the
81158unt for the month is very small, few stations reporting over

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

Above normal. i Below normal.
|

shes. | - Inches.
Los Angelos, California... 5.75 || Portland, OTOGON ..eueeeieeiiiivenennneinninns 4.58
Sandusky, Obio ...c.eeeenenes 5.62 1| Olympia, Washington Toerritor, 4.52
San Franclsco, California 5.60 || Hatteras, North Carolina,....... 3.57
;:ojrt l}furon,IMIcllnignu 5.4(4) i god:r Ke‘)l'{;, l;_l:)ri:ldn.... 3.:’2
Srie, Pennsylvania..... < 5.2 nckaonville, Florida........... .
Cloleund, Ohio ...cce. 5.10 ;| Charleston Bouth Carolina . :;.30
T0ledo, ONIO -cevvrveesees creen evreevessnane 4.96 | Norfolk, VIPEIDIR cevereeeercrennnos sossoees 1.29

DEVIATIONS FROM AVERAGE PRECIPITATION.

The following table shows, for certain stations, as reported
by voluntary observers, the average precipitation for the month
of February for a series of years, the precipitation for February
1887, and the departures from the average:

N -
£ 12 | &8 ;
2as | sg | =28 £

Btation, County? %:£ e [ 27, °
£S5 | 5™ | 5sE | B
b4
4 - z E'_ 1 a
Arkansas. Inches. Inches Inches.

Leoad Hilla.........._ ................. Boone.......coceiirranerenennes 6.43 5 4.08 | — 2.35

Fall Brook.... ...| 8an Diego....... 3.74 12 5.65 1.91

Sacramento...... .| Bacramento........ 3.19 21 .89 2,70

Santa Barbara.. .. Banta Barbara ... 3.89 20 -3.64 4475

Canton ®, ...| Hartford.... 3.84 25 . 1.

Hartford® ..| Hartford 3.72 15 ggz r.gg

Middletown ® «..| Middlesex... 415 29 7.56 3.41

Wnlllugfordv.... .| New HAYOU weveennesenenss] 4.35 29 7.16 2.81

ATchor ....oueieenmecniisrsnonanrecss Alachus .oiivniiiienreens 2.74 4 0.38 | — 2.36

Collinsville .. ..{ Madison . 3.04 5 .60 1.6

Mattoon ..| Coles...... 5.15 7 44',5 t o.go

Peorla. .| Teoria .... 2.1§ 3t 5.45 3.30

Riley -.{ McHenry 1.66 24 4.82 3.16

Bycatnore..... «| Do Kalb .... 2.82 6 4.50 1.68

Lafayotte. .| Tippocanoe 3.53 8 2.94 | — 0.59

Loganspor Cass ....... 2.75 33 5.1 2.40

Mauzy Ruab ...... 4.89 7 6.23 1.39

VOvRY cevvicensinicane 8witzerland 3.65 P 8,28 4.23

Cresco..... Howard 0.95 1 1,88 0.

Monticello. ...| Jones..... 1,92 32 4.62 z.%

Muscatine... ... ..| Muscatine . 1.77 40 4.12 2.35

Kansas.
Independence... ..| Montgomery.. 2.17 15 1.85 | — 0.62
Wellington .| Bumner .......... 1,12 9 ,_,3 + 0,06
Kennebec.., 3.5 49 5.62 2,03
Orono# ..| Penobscot... 3.99 19 5.8 1.90
Fallotomaeeeiee veerersessssantoncrnente Harford......ococeeerverennen. 4.00 16 4.46 | + 0.46
Massachusells, Middi 6o 6 +

Cambridge ® OKOX ... 3. 4 4. . 1.36

Chestnut Hill # -] Middlesex 4.44 12 4.ﬁ o_ﬂo

Framinghan * ... - | Middlesex 4.14 1 5.07 0.93

Lake Cochituate * . l}iddlesex... 3.65 3 5.34 1.69 -

Lynn *..eeceee soe Essox 3.94 13 4.98 1.04

Mystic Lake * . ..| Middlesex... 4.13 12 4.43 0.28

New Bedford # Bristol.... 3.2 74 6.325 2.97

Somersst .. Bristol... 3.63 17 3.92 0,29 -

Bpringfield ..| Hampden... 3.53 40 5.23 1.70

Waltham *...... . o] MiddleseX..........ceesevenne 2,71 58 4. 1.95

Williamstown *.... sof BOrkebire.....ccceeeevvennn, 2.59 21 4.50 1.91

Nevada.
Carson CItY. oocseeessssrnossiacssene Ormeby......cvierevennunnns 1.43 8 3.27 [+ 1.84
New Brunswick.
Saint John @.... 8aint JoND..wceriersen e 4.77 17 7.60 | 4 2,83
New H
Concord®....... voo| MEFFIMAC c1reerivrenreensanns 2.66 3r 4.86 2.20
Hanovere . .| Grafton 2.11 22 7.67 5.56
New Jeracy.
South Orange........oevvuvenroassces 3.75 17 5.07 | + 1.32
New York
2.0 5 2,88 i 0.83
2.1 4 3.40 1.24
2.93 33 2.03 | —o.
. Ohio »°
WAUBCOM 4uvcceerersaserranrnnnsssnnss 2.77 13 7.19 | 4 4.42
Pennsylvania.
DYDOITY evereer meveorsans o suseonecs 2.85 18 4.89 | 4 2.04
South Carolina.
Kirkwood ... .| Kershaw.... 3.46 20 2,37 | — 119
Stateburg o| Bumter ....civiiiiaes cieeee 2.21 6 1.89 | — 0.32
Ay
New Ulm AUBtN.viirrerseessennrararens 4.53 15 2,60 | — 2,53
Vermant,

Lunenburg* | EBSOX..... 2.91 39 3.% 0.89

Newport # ...| Orleaus.. 2. 12 4.75 1.86

Strafford... ..] Oranga.... 3.04 12 5.90 2.86

Virginia,

Bird’s Nest .] Northampton 3.61 18 3.85 0.24

Dale Enterprise Rockingham 3.47 7 4.73 1.25

Variety Mills... Nelson ....... 3.61 8 3.9t 0.30

Wytheville 3.32 22 3.50 [ 4 0.18

Went Virginia.
Helveti ueeererensiaecrons .| Randolph.ceeneerinnannen 4.8 10 7.68 | - 2,88

"« From the “Bulletin of the New England Moteorological Bocloty.”
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The following. notes, in connection with this subject, are
farnished by voluntary observers:

e 4;T‘lgt_msaa.—Lead Hill, Boone county: the grecipitation of the past winter,

-02, i§ the least that bas fallen in any winter during the past six years, and is

€.91 below the average.

California.—Santa Barbara, Santa Barbara county: the total precipitation
of the past winter, 11.07, is 1.84 below the average for the same period during
. the fqat twenty years.

Illinois.—Riley, McHenry county: the total precipitation of the winter of
188‘5"87, 9.54, ig 8.95 more than the mean of twenty-three winters past; it is
also the greatest amount that haa fallen in any winter during that time.

. 4ndiana.—Mauzy, Rush county: the precipitation of February, 1888, 8.81,

18 the greatest, and that of 1886, 1.14, the least that has fallen in February
uring the past seven years. .
Maryland.—Fallston, Harford county: the largest February precipitation in

th‘}})m gixteon years, 7.01, occurred in 1884; the least, 1.50, in 1872. -

assachusetts.—W orcester, Worcester county: the precipitation of the month
¥a8 unugual. There were twelve days on which 0.01 or more of rain or melted
300w fell, On the 18th there was a heavy thunder shower. The aggregate of

Taln and melted snow was 4.89, or more than an inch above the average. There

‘l'lel‘e nine snow storms, with an aggregate fall of 15.27, or nearly 4.00 more

than the average, while the aggregate snowfall this winter is 70.27.

evada.—Carson City, Ormsby county: the total rainfall and melted snow
of the past winter, 5.95, is 1.39 below the average.

New Jersey.—§0uth Orange, Essex county: the total precipitation of the
Wnter of 1886-'87, 12,12, is 0.78 in excess of the winter average of the past
%eventeen years,

1 ew York.—Palermo, Oswego county: during the past thirty-three years the
"598} February snowfall, 58.00, occurred in 1886; the least, 1.00, in 1877,
Ohio.—Portsmouth, Scioto county: the month was remarkable for its heavy

Tanfal], total, 9.28; during the past twenty-seven years this amount has been

€xceeded once only, viz., 10.69, in May, 1865.

€xas,—New U{m, Austin county guring the past fourteen years the great-
:g:alFelb(l;uary precipitation occurred in 1882, total, 10,94; the least in 1885,

) 106,

N ermont.—Poultuey, Rutland county: the snowfall of this vicinity since
Ovember 7, 1886, is unprecedented; total amount, 117.8 inches,
Inthe following table are shown, for the several geographical
I8tricts, the normal precipitation for February, the average
or February, 1887, and the excess or deficiency, as compared
With the normal : "

Average precipitation for February.

Avorage for Feb., N
8ignal-Service ob- | Comparison of
servations. Feb., 1887,
Distriots. with theaver-
" ago foreeveral
or 8ev- years.
eral yoars. For 1887.
Inches Inches. Inohes.
2‘;: EDRIand ...c.cuecieeeesirerrsnessereseseensesisnens Jesareresassenns 4.20 4.91 i 071
o dle Atlantic States.. 3.46 3.75 0,29
th Atlantic States 3.70 2,55 -~ 1.15
n:"d" Peningula . 2.75 0,63 ~2.12
atern Guif States 4.73 5.43 + 0.72
B:?:;m Gulf States ., 4.34 3.7 — 0.56
T rando Valley 1.48 0.66 ~— 0.82
%nlluneo... 5.20 7.67 2.47
oio Valley ....... 3.7 6.18 i 2.51
wer lake regio 2,58 6,19 3.61
;’?Or lake region... 1.99 3.41 I 1.42
v reme northwest .......... 0,73 0.55 ~— 0,18
uﬁ"‘r Misuisaippi Valloy 2,31 3.34 1.13
or‘m"‘ Valloy ..... 0.86 1.17 0.3t
X dthern slope.. 0.78 0.57 ~— 0,21
80 dle alope...... 0.57 0.20 —0.37
Sonthern tlopo... 0.92 0.42 — 0.50
™ UEHOEIL DIALERW ... evvvreeosoeraserreoeessemn oeres o 1.30 1.3 — 0.1t
orul,e platesy......, .16 1.43 + 0.32
* Nort) °{,“ plateau :.42 1.54 — 0.90
dlle l“‘::?; coast roglon..... 6.7 g.« —2.32
C coast regio: N 91 »
Bouth Pacific const regﬂnl.]..... 3.??, 4.?,9 t 31:7,

SNOW.
b.Fort: Buford, Dakota: on the 1st heavy snow, accompanied
df-?'n easterly gale, fell from 5.07 to 11.20 p. m., causing deep
)1 ts which blockaded all roads. Reports from Fargo, James-
s Wn, and numerous other places throughout the territory,
Peak of heavy snows and high winds, with extremely low tem-
p‘i_"a’ml‘e, as prevailing during the first part of the month,
i e%t losses have been incurred by cattlemen, the stock perish-
a € {rom the effects of cold and lack of food, the dead grass
?on which they feed during the winter being covered to a
gueabel‘_depth than nsual with crusted snow. The continued
' Gcesswq of ¢“blizzards’’ and deep snows, with very low tem-

’

peratures even for this region, have been disastrous to every
interest, especially along the line of the Northern Pacific Rail-
road in Dakota and Montana, where heavy ortality among
cattle has occurred. :

Huron, Dakota: owing to the heavy snow storms and high
winds that prevailed during the first decade of the month many
trains on the Chicago and Northwestern Railroad were delayed.
On the 11th the road to the eastward of Huron became com-
pletely blockaded by heavy compact snow, and on the 13th no
trains arrived from any direction. The road between Huron
and Chicago remained blockaded until the end of the month;
on the 28th the railroad officials stated that it would probably
be two weeks before the road could be opened toward the east,
the snow drift being too compact to yield to the foree of the
snow plows,. .

San Francisco, California: beavy rain fell during the night of
the 4-5th and until 5.50 a. m. of the 5th, when light snow began
falling; from 6.25 until 8.10 a. m. the snowfall was very heavy.
Snow and rain fell until 2.45 p. m.; from that hour until 5.20
p. m. light snow fell. At 12.45 p. m. the snow in the eastern
part of the city was 3.7 iuches in depth; in the western part
the depth was fully seven inches, and did not all disappear until
the afternoon of the 7th. The storm was accompanied by low
temperature, the minimum, 33°.1, being the lowest on record
since the establishment of a signal office at San Francisco,
The observer reports this to be the heaviest snowfall on record
for this place. :

Oroville, Butte county, Oalifornia: the voluntary observer
at this place gives the following statement in regard to heavy
snowfall in that vicinity: .

On the 8d a snow storm commenced in the mountaing, and, with but slight ces-
gation, raged for teu days. This has been the most severe storin experienced
gince the winter of 1867-'68. Much damage has been done from the great
weight of snow crushing in houses and barns. The table below will give some
idea of the severity of this storm, with the depth of snow in the several places
named, and altitude above sea level:

Depth of | Elevation
- Lg:gt;‘f}n%n) snow, above

* | Fob. 13th. [ sea-level.

Feet. Feat.
Oroville ... ... 0 0.0 v
Borry Croek .... 18 1.0 1,760
Galens Ranch... 22 3.0 3, 500
Mount Cottage 26 5.0 3,400
Mount House .. 27 6.5 2, 500
Merrimac Mills .. 33 7.8 3,961
Buckeye ...cvuuue. as 9.3 4, 500
Forbestown sieueeeceeseveenes severs 22 5.8 2,770

Durango, La Plata county, Colorado: during the night.of
the 16-17th, and on the 17th, high wind and light snow pre-
vailed. At Durango the total fall was only about three inches,
but on the adjacent mountains it fell to & depth of sixteen and
eighteen inches and drifted badly. A large snow slide oc-
curred in the Animas Cafion, between this town and Silverton,
which completely filled the cafion, covering to a depth of more
than seven hundred feet a railroad that passed through it.

Saint Paul, Minnesota: light and heavy snow fell on the
14th, 15th, 17th, 18th, and 19th; on the 18th and 19th high
winds prevailed, drifting the snow badly and filling railroad
cuttings, delaying trains from two to six hours. On the 25th

> | apd 26th light snow fell, accompanied by heavy west and north-

west winds which caused it to drift badly. Trains oun the
Sioux City branch of the Omaha Railroad were abandoned, and .
those on other lines delayed several hours, On the morning
of the 26th nearly all lines in the state reported a blockade
from snow. In some places the drifts were many feet deep,
causing more delay than any previous snow storm this winter,
Marquette, Michigan: during 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, thirty-three.
miles per hour from the east, at 3.04 a. m. This was one of
the worst storms of the winter, the snow drifting in places to
a depth of from six to twelve feet. Travel of all kinds was
impeded and telegrapbic communication interrupted. The

\
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Chicago and Northwestern Railroad was blockaded several
hours; on the Detroit, Mackinaw, and Marquette Railroad
several trains were abandoned.

Roseburg, Orégon: cattlemen in the Umpqua Valley and
gurrounding country have suffered considerable loss in sheep
and cattle during February on account of the heavy snowfall,
the total depth for the month at Roseburg being 27.2 inches,
which is an unusually large amount for this statiown.

Saint Vincent, Minnesota: light snow fell on the night of
the 24-25th and until midnight of the 26th. On the early
morning of the 26th the wind increased in force, and at 5.45
a. m. a gale set in from the northwest and continued until
4.50 p. m., attaining at2.46 p. m. a velocity of thirty-two miles
per hour. The snow which had fallen on the previous day
was swept into large drifts, and numerous fences and small
buildings were blown down. On the 25th 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 at 11 a. m. a velocity
of thirty-two miles per hour, drifting the snow badly and in-
terrupting travel of all kinds. The railroad between Saint
Paul and Duluth was completely blockaded by snow, no trains
arriving at the latter place until the afternoon of the 28th.

La Crosse, Wisconsin: on the 26th light wind blew from the
northwest until 7 a. m., when it suddenly increased in force
and during the afternoon blew a gale; maximum velocity
twenty-nine miles per hour. The high wind drifted the snow
that covered the ground, delaying,and in many cases entirely
saspending, railroad traffic.

The dates ou which snow fell in the various districts are as
follows:

New England.—1st to 11th, 13th to 27th.

Middle Atlantic states.—1st to 8th, 11st to 15th, 18th to 28th.

South Atlantic states.—Stateburg, South Carolina, 1st; Le-
noir, North Carolina, 14¢th,

West Gulf states.—Fort Gibson, Indian Territory, 3d, 11th;
Fort Smith, Arkansas, 4th.

Ohio Valley.—1st to 5th, 11th, 12th, 18th to 23d, 24th, 26th,
27th, 28th,

Lower lake region.—1st to 7th, 9th to 13th, 16th to 28th.

Upper lake region.—18t to 28th.

Eaxtreme northwest.—1st to 7th, 9th, 10th, 11th, 13th, 14th,
16th to 20th, 22d, 23d, 25th, 26th, 27th,

Upper Mississippi valley.—1st to Tth, 9th, 10th, 11th, 14th,
16th, 17th to 23d, 26th, 26th.

Missouri Valley.—1st to 11th, 13th to 23d, 26th, 26th.

Northern slope.—1st to 10th, 12th, 13th, 14th, 16th to 26th.

Middle slope.—1st to 7th, 10th,11th,13th,15th to 23d, 26th, 26th.

Southern slope.—3d, 4th, 5th, 11th, 20th.

Middle plateau.—1st to 26th.

Northern plateau.—18t to 27th.

North Pacific coast region.—18t to 14th, 16th to 25th, 28th.

Middle Pacific coast region.—Fort Gaston, California, 1st, 2d,
3d, 7th, 13th, 14th, 20th, 21st, 24th, 25th; Susanville, Cali-
fornia, 1st, 2d, 3d, 6th to 9th, 12th to 15th, 19th, 20th, 21st,
24th; San Francisco, Angel Island, Benicia harracks, Presidio
of S8an Francisco, and Princeton, California,5th; Salinas, Cali-
fornia, 21st. ) :

: MONTHLY SNOWFALLS,
: [ Expressed in inches and tenths.]
The following stations report a monthly snowfall of ten
inches or more :

California.—Cisco, 228.5; Summit, 207; Emigrant Gap, 188;
Boca, 127; Truckee, 122.5; Towles, 116; Susanville, 88; Fort
Bidwell, 49; Tehichipa, 42; Colfax, 38; Keene,30; Mojave, 16.

Connecticut.—Canton, 22; Collinsville, 20.6; Hartford, 20;
Southington, 16.5 ; New London, 14.5; Middletown, 14 ; Bethel,
12.8; New Haven, 10.5

Dakota.—Parkston, 17.6; Webster, 16.5.

Illtnois.—Lake Forest, 16.8; Windsor, 14; Rockford, 12.5;
- Waukegan, 11.5; Aurora, 10.8; Cedarville, 10.5; Riley, 10.

Towa.—West Milton, 10.1. .

Maine.—Kent’s Hill, 45; Cornish, 43; Lewiston, 37.7; So-
lan, 35.7; Gardiner, 34.8; Orono, 33.5; Belfast,25; Portland,
24.9 ; Eastport, 15.9. ;

Maryland.—New Midway, 11.

Massachusetts.—Rowe, 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; Williamns-
town a, 21; Concord, 20.8; Monson, 19.5; Williamstown b, 19;
Westborough, 18.8; Mansfield and Tauntona, 16.2; Worces-
tera, 15.4; Worcesterd, 15.2; Beverly Farms and Blue Hill
Observatory, 15; Fall River,12.5; Boston,12; Somerset, 11.8;
South Hingham, 11.5; Milton, 11.2; Taunton b, 10.

Michigan.——Afpena, 38.1; Traverse City,33; f{arrisville, 31;
Mackinaw City, 22.4; Marquette, 15.5; East Saginaw, 15;
Escanaba, 10.8; Lansing and Grand Haven, 10.

Minnesota.—Minneapolis, 22.2; Northfield, 21; Mankato,
17.6; Rochester, 15; Albert Lea, 13; Excelsior, 12.4; Saint
Cloud and Duluth, 12; Spring Valley, 11; Red Wing, 10.

Montana.—Helena, 11.2; Fort Maginnis, 10.5.

Nebraska.—York,16.5; Tecumseh, 13.6; Tacoma, 12.5; North
Platte, 12.2; Stockham, 11.5; Marquette and Brownville,10.1.

Nevada.—Carson City, 43; Reno,29; Wadsworth, 22; Pali-
sade, 21.2; Carlin, 20; Halleck and Hawthorn, 18.5; Hot
Springs, 18; Winnemucea, 17.1; Otego, 17; Elko, 16; Toano,
156; Browns, 12.9; Humf)oldt, 12.5; Beowawe, 12; Battle
Mountain, 11.5. < .

New Hampshire.—Quiney, 50.8; Berlin Mills, 40; Shelburne,
356; Grafton and Hanover, 34; Walpole, 32.1; Concord, 29;
Manchester and Stratford, 27; West Milan and Manchester,
26; Nashua, 22.8; Antrim, 22.7; Mount Washington, 15.4.

New Jersey.—IDover, 16.4; Paterson and Roseland, 13; South
Orange, 12.5.

New York.—Lebanon Springs, 21.5 ; Cooperstown, 21; North
Concord, 20.8; Menands, 19.9; Rochester, 18.4; Auburn,
16.56; Ithaca,16.9; Albany, 15.4; Penn Yan and White Plains,
15; Boyd’s Corners and Humphrey, 13; Oswego, 12.7; Fac-
toryville, 12.6; New York City, 11.9.

Oregon.—Eola, 32; Roseburg, 27.2; Albany, 26; Portland,
17.9; Astoria, 17.6; La Grange, 11.5; Mount Angel, 10.6.

Pennsylvania.—Dyberry, 23; Zionsville, 15.1; Wellsborough,
14.4; Grampian Hills, 14; Blooming Grove, 13.8; Easton,
13.2; Catawissa, 12.9; State College, 12.5; Erie, 11; Phil-
lipsburg and Quakertown, 10.

Rhode Island.—Providence a, 14.5 ; Bristol,12.8; Olneyville,
12.6; Providence b, 12.

Utah.—Salt Lake City, 15.5; Frisco, 14.3; Ogden, 12.8;
Corinne, 11.

Vermont.—Strafford, 61; Chelsea, 42.5; Jacksonville, 39.7;
Townshend, 37.8; Newport, 36.8; Bratt]ei)orough, 35.7; Marl-
borough, 33.6; Lunenburg, 33; Charlotte, 29.5; Vernon, 28;
Poultney, 26.5; Burlington, 21; Post Mills, 16.

Virginia.—Dale Enterprise, 10.

‘Washington Territory.—Port Angeles, 48.8; Walla Walla,
27; Tatoosh Island, 20.3; Blakely, 19.5; Tacoma, 16.7; Ken-
newick, 12.6; Fort Canby, 12.5.

Wisconsin.—Green Bay, 28.9; Wausau, 26.5; Embarras,
23.5; Milwaukee, 18.2; Manitowoe, 13.6; Fond du Lac, 12;
Delavan and La Crosse, 11.

Wyoming.— Camp Sheridan, 46.5.

DEPTH OF UNMELTED S8NOW ON GROUND AT END OF MONTH.
[Expressed in inches and tenths.) -

California.—Susanville, 12; Fort Bidwell, 9.

Oolorado.—Pike’s Peak, 2.

Connecticut.—Hartford, 6; Southington, 5; Bethel, 4; New
Haven, 1.5.

Dakota.—Fort Totten, 17; Parkston and Fort Buford, 12;
Deadwood, 10; Huron, 6; Highmore, 5; Bismarck, 3.

Illinois.—Sycamore, 2.

Towa.—West Union, 14; Cresco, 10; Independence, 8 to 12;
Monticello and Dubuque, 6; Bancroft, 4; Cedar Rapids, 1.5;
Clinton and Muscatine, 1. :
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Kansas.—Wakefleld, trace. |
Taine.—Cornish, 48 (in the woods) ; Portland,24; Gardiner,
25 Orono, 15; Eastport, 4.
Maryland.—New Midway, 6; Cumberland, 4; Tallston, 2.5;
altimore, 0.5; Woodstock, trace.
assachusefts.—Williamstown, 9; Amherst, 6 to 8; Dudley
and Worcester, 4; Westborough and Boston, 3; Blue Hill
Servatory and Milton, 1; North Truro, trace.
Mwlmgan.—’l‘raverse City, 40; Mackinaw City, 25; Alpena,
; Escanaba, 15; Marquette, 13; Grand Haven, 7; East
aginaw and Kalamazoo, 5; Swartz Creek, 3 to 10; Detroit,
a-mtirl’ort Huron, 2; Birmingham, 1; Lansing a, 0.5; Lansing
y (race.
Minnesota.—Suint Vincent, 16; Duluth and Saint Paul, 12;
<dnneapolis, 4; Moorhead, 3. '
ontana.—Poplar River, 15; Fort Maginnis, 10; Helena,
i Fort Assinaboine, 5.2.
d;‘ﬂ(:braska.-—Valentine, 1; Marquette, trace; Hay Springs,
8. : .
Nevada.—Carson Qity, 8; Winnemucea, 2.
asﬁw lgampshire.-r—Antrim, 23; Mount Washington, 14;
ua, 6. '
New Jersey.—South Orange,6; Dover,5; Paterson, 4; Bev-
orly, trace.

1 ew York.—North Volney, 22; Cooperstown, 18; Palermo,
2; Menands, 9; White Plains and Albany, 6; Auburn, 4;

I.SWego and Factoryville, 3; Humphrey, 2; New York Oity,
i Rochester, 0.6; Buffalo, 0.5; Le Roy, trace.

1 .tho.~Hiram, 2; Cleveland a, Garrettsville, and Sandusky,
; Cleveland b and Toledo, 0.5; Wauseon, 0.4; Napoleon,0.2;
uggles and Tiffin, trace.

Oregon.—La Grande, 0.5; Albany and Astoria, trace.
,Pennsylvania.—-Dyberry, 12 to 15; State College and Gram-
g'ﬂn Hills, 6; Quakertown, 5; Zionsville, 4; Wellsborough,

o ; Oatawissa and Phillipsburg, 3; West Chester, 1.2 Pitts-
Urg and Lrie, 1. '

Utah.—F'risco, trace. '

p Vermont.—Strafford, 48; Newport, 40; Brattleborough and

oul.tn(?y, 36; Post Mills, 30; Charlotte, 24 to 36.
trginia.—Dale Enterprise, trace.

Washington Territory.—Port Angeles, 4; Spokane Falls, 3.

West Virginia.—Middlebrook, 4; Helvetia, 1. .
i8consin.—Embarras, 42; Wausau, 25; Green Bay, 22;

ond du Lae, 14; La Crosse, 11; Delavan, 7; Franklin and

adison, 6; Milwaukee, 5; Prairie du Chien, 2.
yoming.—Fort Bridger, 1.

. HAIL.
Hail fell in the various states and territories during the
~ Wonth on the following dates:

14Calzfornia.——Nicolaus, 6th, 12th, 21st; Los Angeles, Gth,

13“‘; Fall Brook, 7th; Benicia Barracks, 12th; Sacramnento,

13th, 21st, 24th; San Francisco, 13th, 14th, 16th, 21st; Oak-

and and Oroville, 21st; San Diego, 16th.
» Oonnecticut.—New London, 18th.
Dakota.—Parkston, 17th.
1OIllmoia.-‘—Windsor, 1st, 10th, 26th ; Oharleston and Mattoon,
th; Pekin and South Evanston, 23d.
ndiana.—Vevay, 1st, 3d; Fort Wayne, 25th.
17{Owa.—Keokuk, 8th; Oedar Rapids, 12th,23d; Monticello,
Kansas.—El Dorado and Wakefield, 10th.
Ken_tucky.—Harper’s Ferry, 26th.
aine.~~Cornish, 3d, 8th, 11th.
26M“Tylan@.—McD0110gh, 2d; New Midway, 2d, 5th, 14th,
th; Baltimore, 18th.
tchigan.—Swarlz Oreek, 6th; Grand Haven, 7th; Kala-
mazoo, 26th.
< Missouri.—Centreville, 1st, 2d, 3d, 25th.
10 lebraska.— Brownville, Gth, 10th; Tacoma and Tecumseh,
th; North Platte, 17th.
New Hampshire.—Berlin Mills, 3d.
6w Jersey.—Moorestown, 1st; 2d; Dover, 2d.

New York.—Brooklyna, 1st, 22d, 26th; Fort Columbus and
New York City, 2d; Brooklynb, 2d, 22d; Setauket, 2d, 6th,
75}1}, 18th ; Factoryville, 2d, 13th, 14th, 24th, 26th ; West Point,
6th, 7th. .

North Carolina.—Weldon, 5th. '

Ohio.—College Hill and West Milton, 1st; Sandusky, 1st,
2d ; Elyria, 1st, 2d, 10th ; Jacksonborough, 1st, 14th, 18th, 20th;
Yellow Springs, 18th; Garrettsville, 18th, 26th.

Oregon.—East Portland, 1st, 9th.

Pennsylvania.—Quakertown, 1st, 2d; Dyberry, 2d, Tth, 23d;
Catawissa and Wellsborough, 2d, 26th; Pittsburg, 18th; Gram-
pian Hills, 26th.

South Carolina.—Spartanburg, 14th.

Texas.—Cleburne, 3d; Silver Falls, 4th.

Virginia.—Bird’s Nest, 5th ; Dale Enterprise, 5th, 14th, 26th;
Wytheville, 14th ; Chincoteague and Bruington, 23d.

Washington Territory.—Fort Townsend, 18th; Neah Bay,
24th.

Wisconsin.—Embarvas, 5th; La Orosse, 6th; Delavan, 17th.

Wyoming.—Fort Washakie, 10th.

SLEET.

Sleet occurred in the various states and territories on the
following dates:

Arizona.—Fort Bowie, 7th,

California.—Fort Gaston, 1st, 7th, 13th; Princeton, 6th, 21st.

Connecticut.—Bethel, 3d, 5th, 6th, 7th, 26th.

Dakota.—Huron, 17th.

District of Columbia.—Washington City, 2d, 14th. .

Illinois.—Springfield, 1st, 2d; Oairo, 4th; South Evauston,
10th; Ohicago and Geueseo, 11th.

Indiana.—Fort Wayne aud Mauzy, 1st; Butlerville, 1st, 5th,
14th ; Sunman, 1st, 5th; Indianapolis, 1st, 18th.

Indian Territory.—Fort Sill, 4th.

Towa.—Clinton, 5th; Dubuque, 6th, 7th; Des Moines a and
Oskaloosa, 10th; Des Moines b, 11th.

Kansas.—Globe, 4th; Fort Riley and Wakefield, 10th; Lea-
venworth, 10th, 11th; Sallna, 10th, 16th, 24th.

Kentucky.—Louisville, 1st.

Maine.—Portland, 3d, 8th; Eastport, 3d, 18th, 19th, 24th.

Maryland.—Baltimore, 2d, 5th, 20th. _ .

Massachusetts.—Wood’s Holl and Boston, 24, 3d; New Bed-
ford, 6th, 7th, 8th, 18th,

Michigan.—Detroit and Mottville, 2d; Alpena, Tth; Fort
Brady, Tth, 8th’; Mackinaw Oity, 8th; Marquette, 14th.

Missouri.—Saint Louis, 1st, 4th. '

Nebraska.—Qrete, 5th; De Soto, 7th; Omaha, 10th; North
Platte, 17th,

New Hampshire.—Manchester, 3d, 11th. ‘

New Jersey.—Atlantic Oity, 1st; Beverly, 1st, 2d, 3d, 18th;
Moorestown, 2d; Clayton, 2d, 6th.

New York.—New York City and Brooklyn, 2d; Oswego, 2d,
3d, 6th, 7th, 11th, 26th, 27th ; Palermo, 3d, 6th, 7th, 8th, 11th,
24th, 28th; Fort Columbus, 3d, 6th, 8th, 22d; Albany, 2d,
3d, 8th, 26th; Buffalo, 6th, 7th; Palmyra, 6th; Le Roy, Tth,
11th, 18th, 27th ; Factoryville, 14th; SBetauket, 18th.

North darolina.——Charlotte, 14th.

Ohio.—Cincionati, Columnbus, and West Milton, 18t; Oleve-
land, 1st, 2d; Wauseon, 1st, 2d, 5th, 14th, 18th, 234, 26th;
Garrettsville, 2d; Toledo, 2d, 3d.

Pennsylvania.—Pittsburg, 1st; Philadelphia, 1st, 2d; Erie,
2d; Phillipsburg, 2d, 6th, 14th; Wysox, 3d, 18th.

Rhode Island.—Narragansett Pier, 3d, 7th.

South Carolina.—Aiken and Charleston, 13th.

Tennessee.—Nashville, 3d, 4th; Memphis, 4th.

Tezas.—Silver Falls and Midland, 3d; Abilene and Oedar.
Hill, 3d, 4th, 5th; Galveston, 4th; New Ulm, 27th.

Utah.—Salt Lake City, 16th. )

o6 Il:irginia.—Lynchburg, 5th, 14th, 16th; Variety Mills, 234,
th.

Washington Territory.—Walla Walla, 17th.

Wisconsin.—Milwaukee, 2d, 5th, 6th, 10th; Green Bay, 7th,
14th; Wausau, 18th, 26th.
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- Table of excessive and greatest monthly precipitation for February, 1881. | Table of excessive and greatest monthly precipitation for February—Cont'd.
: | L t | {
:Speclully heavy.ll m:x:%:llgy.! !Bpecially hcuvy.} n%&:tgl‘:?;. Speciually heavy, n{‘o‘r:tgl:ls;. Specially heavy, rf;:;m;
Station. ' h 'l Station. i N Station. —_—— Statfon. R EEEm—
; Date. Amt.':\mount.i ! Date. |Am‘t. Amount. Date. |Amt.{ Amount, Date. |Amt,| Amount.
Alabama. - Indiana. l Tennesgee—Con. Tennessse—Con.
Mount Willing..... 19 to 22 | 7.05 8,65 11 Vevay...covesrserennal 2| 2.00 8.28 | TAUDLON vvees crvneees 14 | 2.81 8.23 || Milan ....ccounen 13, 14 |-2.64 6.75
FLorence .......ceveeefeenre 7.66 || Butlorville | 2,3 | 3.62 8.27 | Beoch Grove. .. 23,24 | 3.61 8.03 || Hurricane8witch|...... 6.71
2.03 7.47  Jeflersonville.....;. 1,2,3 | 3.95 8.13 | Florence ...... voreneed 23 | 2,18 7.93 KDOXVING cvveeerreelercsrrnss verns 6.67
ovenn 4.10 7.35 i S8unman i . 7.45 | Saflor'a Rest ........ 1,2 | 2,00 7.62 || Parksville........... 14 | 2,00 |ceersecraecenne
Mount Vernon .....| 19, 20,21 | 4.30 6.93 il Lu Grange.. I6,7,8 | 2.80 6.5t | Fayettoville 7.54 Virginia.
Mobile 21 { 4.22 6.62 Do.... | 10, IT | 2.34 |seccrresrercres | COOKRVIllO...nnnnenne 23 { 2.25 7.48 || Marion ............ 2,3 | 2,15 frereresonconn
Marion ... vosene 6.30 || Manzy.. cesenereasee |o-osanens 6.28 | BavVANNAN cveerrereensfoerronions . 7.41 Washington Ter.
Tuscumbia 6.19 ;| Fort Wayu 6,7 | 2.25 Manchester a3 | 2.51 7.33 || Tatoosh Island...| 26,27, 28 | 6.02 .30
Valley Head 6.12 10 ! 2.00 |....ceeerennnee | Ashwood 7-20 || Pysht........... 27,28 | 3.63 8.91
Bermuda....... 20 | 2.00 o) ITowa, Chattanooga .....euersoncisronnans 7.16 || Neah Bay..... [EPPOTRI P 7.20
Carroliton.. 19 § 2.17 Fort Madison..... 11} 2.70 Grief 15| 2.05 7.14 || Fort Canby ........ 28 | 2.18 6.29
Demopolis .. 19 | 2.65 |.. KeoKUK weeeervrnnnns 10, 11 | 2.33 wee | Waynesborough.... 7.10 West Virginia,
Evergreen.. 19,20 | 3.32 | Kentucky. Fostoria | 17 | 2,00 7.00 ]| Helvetia...... ...... 2,3 )] 3.42 7.68
20 | 2.95 Louisville....oeveee 2,3 | 2.48 7.60 | Covington . 14 | 2.50 6.88 Wisconsin.
20 | 2,00 Louisiana. Andersonville .......| 23,24 | 2.12 6.83 || Wausau ...eecenees 18 | 2.23 |.eececrcrinene
21, 22 2.52 . New ;)frlpans ..... . 21 | 2.49 L......... .
21,22 | 2,1 aine. —
zo: 21 | 2.32 Bar l‘larbor ceoesoss]sensnsenscsee o|osee voes 7.29 TEMPERATURE OF WATLR,
o |2 N S Pnsacusci 3| The following table shows the highest and lowest tempera-
i 20,21 | 2,37 | orevscsee | Now BOAIOLG worrrreemsee e ¢-73 | tures of water observed at the several stations; the monthly
s . - . .
Little RocK vevnsi 13,14 | 2.50 6.42 || Dudley...... ..|ranges of water temperature; the average depth at which the
Foncf?e]r“h"'m doaniag f2as L O e, observations were made ; and the mean temperature of the air:
ornia. | P
Cisco... N 22.85 Port Huron Temperature of waler for February, 1887,
Summit o zg.7o BMississippt.
Emigrant Gap. 18,80 1| Vicksburg ... ... 19,20 { 2.53 [.......
12.70 Missouri. ’ T:?&e;izﬁro Average Mean
12.38 [ Conceptlon.........| 10 | 2.00 |, iiivrnnnn. stati . R depth, tempera-
12,38 F Iﬁvfll)da. . atlon. | R4DEC. | a0t and "u:;’ro.i;'iha
12.2 ort McDermit.... 14 | 2.14 . tenths,
--------- 11.62 New Brunswick. 7-35 . Max. | Min, station.
« 11.18 | Saint John......... 7.60
10.68 || New Hampshire, ° ° o
10.43 ;| Woodstoc . 7.35 °
Delta ...... . 10.27 || Jackeonville ... ... R 7.05 | Alpena, Michigan a...... B Rtosa I
Fort GastoN..eveees] 3,4 |3.68 9.96 || Townehoud 6. Baltimore, Maryland 40.0 | 35.2 4.8 I2.1 38.2
Santa Cruz 9.62 New Jersey. Boston, Masgachusotts 34.5| 31.0 3.5 22,4 28.9
9.44 || New Brupswick .. coun.. . 6.74 | Buffalo, Now York @....eeee JETRUN P
9.25 || Red Bank..... 6.49 Canby Fort, Washington Territory 42.0! 38.0 4.0 14.9 34,3
Imlaystown .......lveeeevenes oone 6.45 [ Cedur Koys, Floridan........ 73.7 8.6 17.1 7.9 65.
9.24 || Paterson ...... veeses eearssressace 6.26 | Charleston, 8outh Carolina b... 58.1 { SI.I 7.0 36.2 56.7
9.24 || New Brunuwick d 6.15 | Chincoteague, Virginia.......... 47.7 | 37.0 10.7 2.8 41.9
g,” Locktown 6.15 | Cleveland, Ohioc, 36.5 | 32.0 4.5 13.0 - 31.6
.93 6.11 | Detroit, Michigan a
............... Duluth, Minnosota G.....cceeeeenee )
8.68 7.30 | Eastport, Maine........ 35.1 1.9 6
ADLOB .cerees 8.82 | Setauket .. 6.00 | Escanaba, Michigana...
Fort Mason 354, 5| 5.60 8.80 || Fort Columbus... 26,27 | 2.02 [cccrrsreeren.. | Gulvoston, Texas 67.8 | 60.2 7.6 13.2 62.9
Cahuenga 2., 8.7 North Carolina Grand Haven, Michigan d .......... .| 32.5| 31.9 0.6 19.1 24.1
DO...oovn 2,63 .. eecucruenes 20, 21 | 2.32 |essuerserereens | JaCKBONYVillO, Hlorida ... 68.3 | s9. 8.8 18.0 64.4
Angel Ieland . 4.79 8.77 Key West, FIOTidfu e voscsscsccsriicrnsonanccsrmeces| 8001 | 74, 5.5 18.5 73.4
Sapta Barbara .. 8.64 17, 18 | 3,00 10.75 | Mackinaw City, Micligan a..... .
d 8.60 1,2,313.35 10.25 | Marquette, Michigan a
8.48 26 | 2.25 |vrrsriecnnnnn Milwaukee, Wisconsina ceosnens o
8.35 6,7 | 2.13 9.56 | Moblle, Alabama 57.1 ] 47.3 9.8 15. 62.5
SO 8.01 10, 11 | 2.17 |ervereerereens | NOW London, Connecticut 37.5| 34.% 3.0 10,5 31.§
Alcatraz Island. 4,5|3.60: 7.85 1,2,3 4.6g .28 | New York Cit{ . 36.9 | 32.2 4.7 lz.7 32.7
Oakland b.... ' 7.83 10, 11 | 2.9 8.53 Norfolk, Virgini 5.5 43.2 7.3 16.0 46.7
8outh Vallej ol 7.72 10, 11 { 3, 8.46 | Pensacola, Florida 67.3| 57.3 10.0 17.8 63.3
Martinez i 7.46 10, 11 | 2,19 7.73 | Portland, Maine.. 34.5| 29.6 4.9 16.5 22.2
8outh 8ide. | 7.37 10, 11 | 2.16 7.54 | Portland, Oregon . 42.0| 32.3 9.7 53.1 31.9
8padra | 7.36 7.39 | Bandusky, Ohio @...ccoveerrieivrcssscrnscrornsancieriuonine]srorsnsnnncosonmmirinfensen conees
Presidio of 8an Fr.. 5] 2.80 7:32 2,31 2. 7.28 | Toledo Chioe. 38.3| 329 5.4 16.2 29.2
Templeton 7.321 10, 11 | 2,15 7.19
:f:‘(;i: Barracks., 4, 5| 3.42 ;:‘7’ g.gg :}l{rozog ;hroug"jhout the month.
R . . ecord for 27 daye,
8anta Monica ... 7.07 - 6.60 ¢ Record for 7 days; lake frozen during remainder of month,
Dunbpigan 6.33 Columbua. . 6.48 d Record for 21 days,
%;ﬂ Jlosgé g'si J““k:)‘:_‘:gb::°“gh-- cossssnssaenes crenenres 6.25 eRecord for 19 days; iake frozen during remainder of month,
rning. o .
Rocklin.... 6.77 || Eust Portland.....\..... . .00 WINDS.
Nicolaus . 6. ASLoTiA..oceeenenns 28 | 2.11 g . . . . -
Knight's Landing] 6.2 || Roseburs 6.3:| The most frequent directions of the wind during February,
g":ll::u g.g; F(;-:“Klnl::a;tmh 12,3 | 2.99 frvereensennnee | 1887, are shown on chart ii by the arrows ﬂylng with the Wll]d;
Sacramento ... 638 || Eranklin ..o 10| 2.18 g4 they are also given in the table of miscellangous data. In
aso Robie .14 0 .eeen . : FRRIRRI NN
Davis .. 6.14 || Grampian Hilla....ccerecerecnnsfercenn. 7.22 New Englaqd, the Lake region, the upper MlSSlSSlppl valley,
Marysville 6.09 || Pittebarg ... 26 | 2.01 6.52| the Missouri Valley, Dakota, and Minnesota, the wind blew
i and, - . o
umcd';:zn:::::“' 7.56 || Block Isiand ... 4.02| generally from t_he west or northwest; In the Gu}t States the
New Haven ... 19 | 2.43 | 622 || JIYIle o e ¢.4¢| prevailing direction was from the south; in the middle plateau
ML tedd ox (South Carolina. from the southwest. In other parts of the country the wind
Titinos, B Tenncasse. " 11273 oo | rag variable.
. 9.83 || Riddieton 2,3 3.82 13.08 HIGH WINDS.
6'&1) . 2,13 3:37 ......-.;;;;5 [Iﬂ mil“ per hOuT:]
85 23 s rss | Wind-velocities of fifty er more miles per hour, other than
§.55 14 | 2.39 |rererer | the maximum velocities for the month, which are given in the
o3 . table of miscellaneous data:
s 8.24 Mount Washington, New Hampshire, 54, nw., 1st; 58, nw.,
12 6.12 3d; 71, w., bth; 63, nw., 6th; 101, w. 8th; 100, w., 9th; 72
3 aod y 44 + ’ ] 9 ’ b b ? b H 9
gy ! w., 10th; 76, sw., 11th; 78, nw., 12th; 82, nw., 13th; 60, w.,
Riley ... l? 2.% j 14th; 100, w., 16th; 51, w., 16th; 74,nw., 17th; 76, se., 18th;
Minork o 10|58 Momphis .. 92, nw. 19th; 86, nw., 20th; 60, sw., 22d; 72, nw., 23d; 119,
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Ow., 24th; 104, nw., 25th; 110, s., 26th; 112, nw., 27th; 112,
nw., 28th.

Pike’s Peak, Colorado, 52, sw., 1st; 70, w., 4th; 76, sw.,
5th; 52, sw., 6th; 62, w., 8th; 74, sw., 9th; 52, sw., 10th;
4, w., 11th; 72, sw., 13th; 68, w., 14th; 62, sw., 15th; 64,
W., 16th; 64, nw., 17th; 56, sw., 21st; 60, sw., 24tb; 76, w.,
25th; 86, nw., 26th; 74, n., 27th.

Dodge Oity, Kansas, 51, sw. and nw., 17th.

Fort Elliott, Texas, 52, ., 17th.

Columbus, Ohio, 54, w,, 11th.

Rochester, New York, 52, s. and sw., 27th. .

Buffalo, New York, 60, sw., 18th and 19th; 61, sw., 26th,
27th, 28th.

Iilort Maginnis, Montana, 68, nw., 13th; 52
28th.

Valentine, Nebraska, 51, nw., 25th.

Fort Canby, Washington Territory, 50, se., 10th; 52, s.
27th; 52,s., 28th.

, w. 17th; 60, w.,

Report of tornadoes for the month of February, 1887, by Lieut. John P. Finley, Signal Corps, U. 8. Army, Assistant.
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( Feet, I
x"b°‘"'l10. Ohio @ ..cevrvenrsisesannens| 10 | 7.20 8. M..[ Do, Columnj None.| Nonewul e eimensenes[sessssne o voavammes|soorrsssnncnesiannns l Mre. D.. A. Knapp, Kilbourne, Ohio,
of smk. .
N:’;iegn?ck and Mercer, Ponn- | 11 |11 a. m.fne. ... wree[ssoresnmen]cesacesan 1,320 £0 2,640 |evessersrasinssacueasnsrsnanas { Vlel‘y (105'-““0'| J.mﬂri%{got, Ne;}lﬂnno‘{k‘ ﬂ‘nd John Al-
nia. + tive, n ercer, Pennsylvania.
untingdon, Ponnsylvania .......| 11 [About 12 mjeasterly !, ......... evessessvlenressrsstilesesaisnssanae resven|etnsrenencianensenns Onolargedistillery,| Many thou- | Now York “ World,” Feb, 12, 1887.
i | one lalr)go fnctory,| ’mndu ofdol-
soveral houses, are.
Tyrone, Pennsylvania ...oorereencens n| do.no. .. l e vanene|seeanent tereeaesnens ; Vt;ry destruc~j G, J. Kellogg, Janesville, Wisconsin, .
tive.
g{:euhurr Pennsylvania...........] 11 | 11 8. Dl....] ne. teressrsemberanesnseniisssainns oo raearaony do G. J. Kellogg, Janesville, Wisconsin.
nesta, i’enuuylvnnin veeevesnnee| 11 [ 11 &, Mo nO. | None.[ Natrow ....ccefecrereercssssstenes ‘8 . . 8. H. Haslet, Tionesta, Pennsylvania.
, 1851,
Oantop snd Louisville, Ohio b.....] 11 | A, M........ cutorlyl Water-) None..;Several 2,640 |... eeranee|en |Swoooo . J.I?. séwrl??‘n\,\’w?}?’ni‘"h Ohicns.8 and
. ! spout. ow Yor or| eb. 12, 1887,
Akron, Ohlo.....cccvvererisimennnrennn] 12 1AL Mo | no. p ...... None..| None..! Very narrow || M nn{l bulld:ings;. .| J. G. Sherman, Wake’man, Ohio.
very destructive,
v“""-“"urg. Ohf0.neeerersereeserens| 11 | Av Mureun| n0. reeserieres| Nome.| None.|...d0 ...cceceenrr.| Many sheep | Many furm build- .. L. M. Heiston, Pleasantville, Ohio, and
and cattle. | ings; very destruc- I J. G. 8herman, Wakeman, Ohio.
' tive.
Cazroll ang Lithopolis, Obio c.....| 11 {7.45 a. m..| ne, reeresenes| None.|Several] 2,640 £03,960 [..ccvvvvrres vvenens| MEDY e i \'r"‘ery destruc- L'JMl:‘ Ilstii:]tﬁ:hrgetfal;;vlllﬁ, O&i’?,and
: tive. .F, polis 0,
ce“""b\"g, Ohifo... 11 (8 R, M.....| ©. reseerefsnsessannee seressnns] NBITOW iiiii]ies Dostructive..! L. M. Heiston, Ploasantville, Ohio.
‘“Cluer, Ohio ..., 11 (9 &, m...... N6, |, .ieeeneren [ [\ JYSYRORRRR O V?ry dostruc-| I, M. Heiston, Pleasantville, Oblo.
tive,
w:"a“"e- Ohio wvvisecrnee 11 { A, M.......[ne, reesesensss.| Nona.Beverall...do rosssssnserrasassses] sesne srses . .40 .. J. G. Shorman, Wakeman, Ohio.
unt Hor, Kentucky... 11 |6 p. m..... | ne, ¥unnel| None..| None.. 2,640 |ceeenes soesarannns Very destructive. .i Dr. .1'i W, Jacobs, Mount Hor, Ken-
. tucky.
x.“'3"°')’ﬂlha, Now York d...........| IT | 11.30 8. m,| &, Funnel 156 10 1,720 leevereraroeres J MANY evveecniiierensenes Veiry destruc-| J. P, Yyates, Factoryville, New York,
tive,
Lowmanyille anq Wellsburg, | 11 | 11.30 a. m.| ensterly,| Funnel| None./Scveral 2,640 [seserereteroses sosees|erersisrsssssenmeresesnesinaes Mang thou- | J, B, Gasseple, Vandalla, New York,
© New York e, sands of dol- and New York “World," Feb. 12, 1887,
lars.
New Midway, Maryland....... weens] 11 | 115 p.om..f ne. eee vennees None.| None.| Narrow ..o e eeia 8everal ........ veiseeneet Most violent | G, F, Smith, New Midway, Maryland.
. storm ever
* visited this
place in win-
Bhell, ter.,
Yville, Tndiana fu.ecsssrerees| 11 [ 4 &, moocn| noL J U, J. G, Kello%g, Janesvills, Wisconsin.
°‘;l;_hllnnouc:onh of Colorado | 16 | 3 p. m......| easterly s |8everal] Narrow ........|..... Virgil 8mith, Reed’s Corner, New York,
g8 lorado g.
Athens, Kangas .v 17 | 2 p. M......| casterly ... . ceareeostens|rons . Velry destruc-! L. F. Davis, Athens, Kanesns.
tive, :
c“'g‘:":;ll"t.nnd near Fort Gaines, | 18 | Afternoon] no. Funnel|SevorallSeveral| 1,320t03,640 |.. Velry destruc-| J, E. Willet, Macon, Georgia.
a, tive.
g::; Oroville, Colifornia..ecen 21 | Evoning../ne. . 40 do. Now York ** Tribune,” Feb 23, 1887.
BLoD, GOOTGIA Aucrewsseeessens...| 26 | 415 P. m.| DE, Funnel| Two...| Seven. 150 to 230 |, RSP B’"‘:f Huql}.lm::or;:tgy, Georgia, and
acon Tolegraph.
N“ae"o:vlonhvllle and Jackson, | 26 | 4 p. m......[ ne. Funno!| None..[Several] 6ooto 1,320 ! 8ix llu:)usu and sev- |...do. .| H, T. Barnes, Worthville, Georgia.
gla, erai barne.
Elk Oreek, Kentucky .u....coeocveens| 26 |9 B0 Museesa] B0, [eseueriues ..| Noue..| None..| Narrow ..., LI a(o-tf.dostruc- Robert J. Jewell, Elk Creek, Kentucky.
vefor years.
Wal.]ace Poat Office, Louisiana { | 26 | 11.20 a. m.| custerly |............| None.[Several Vory narrow , Very destructive......| $15,000.e0e00eee.j G0, H. Tasein, Wallace, Louisians,
T Creck, West Virginia.......| 26 | § p. m...... ne. None..| None., Hounes and barns..cceces F. 'Ml' Swain, Tyler Creek, West Vir-
| ginia.

".}'ge cloud appeared as 8 column of smake rolling thirough the air q
upw 6 clond & proached with an ominous roar, like & train of cars.
Ard two hundred foot.

¢ Trees two fost in diametor broken off.

d
n
8ted, situntod botweon tho earth and tho black cloud envolope.

hu
"d'l'é’d feot wide and over twenty deep,
verybody in town was awakened by a whirling, twisting motion, and
“'“nglo:v;xfme“ train consiating of six coaches, was biown from the track,
b {

.Ou,,:wlu‘;‘:f’ Bpout did not reach ths ground but passed overhoad in tho air.

{At Willow Bend, on the Miesissippi river the force of the wind raised a column of water

INLAND NAVIGATION.
. . STATE OF WATER IN RIVERS AND HARBORS.

i Mississippi River.—Cairo, Llinois: from the 1st to 8th the
1 Ver at this point was filled with Leavy floating ice, closing
avigation between Cairo, Illinois, and Saiut Louis, Missouri.
mﬂ_the 3d the river was thirty-seven feet above low-water
ol'agk’ andrising steadily. Thelowlands, both north and south
lie city, were submerged, and lumbermen und farmers were
U8y moving their property to higher ground. On the 5tb

2

uite near the ground,
In the cometery dozous of

and at places touching the ground, tearing up trees, &c,
large marble monuments were prostrated. The roof of a large building was carried

The wind was accompanied by a durk cloud, go that it scemed fike twitight as it passod over us, and in this stroak thore was a large white cloud like smoke, and somewhat illumi-
It 1noved with'the dostructive centre gyrating, bounding, bursting asunder, gathering together again and whirlin
@ The forco of the wind backed up the water tn Chomung river, and raised & column of it high in the air, so that the bed of the river wae nearly dry. Tho river at this place

fl ﬂvo.

a sound like the explosion of a homb, and complete demolition of a large Lrick barn.
aleo a freight train of twonty care was dorafled. When about two miles from the city a train of three coaches

om the track, and near Coma, on the same road, an express train was blown from u bridge.
About twenty minutes before the tornado, clouds were moving from all pointa to a common ceutre in the

fifty feet high.

numerous landings between here and Paducah, Kentucky, were
under water. The river reached the danger line, forty feet
on the night of the 6-7th. On the 7th the steamers “Davi(i
R. Powell ”” and ¢ Helena ” attempted to push through the ice
to Saint Louis, Missouri, but were forced to return. On the
8th navigation between the two cities was resumed,the steam-
boats “City of Providence ” and ¢* Baton Rouge ” departed for -
Saint Louis, and were successful in pushing through the ice back
of the city. From the 8th to the 1sth large quantities of ice
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passed down the river; on the 16th it became quite heavy and

interfered to a considerable extent with the movements of the |

railroad transfer boats at Bird’s Point, Missouri. The river
rose steadily from the first to the last day of the month; on the
1st it was 34.4 feet above low-water mark; ou the 28th, 47.2.

Keokuk, Iowa: the ice in the river remained frozen solid
until the 10th, on that date high temperatures and heavy rain
prevailed, and the ice in the river broke up and began moving
down rapidly at 2 p. m. Ice moved down the river until the
14th; from the 14th until the 24th it was free of ice; from the
latter date until the end of the month considerable newly
formed ice moved down.

Saint Louis, Missouri: on the 1st, 2d, and 3d, the river was
filled with heavy flowing ice; considerable ice passed down
the river every-day from the 3d until the end of the month.
The water was at its lowest stage on the 6th; from that date
it rose gradually until the 15th, when it was 17.8 feet above low-
water mark. i

At Saint Paul, ‘Minnesota, La Crosse, Wisconsin, and Du-
buque, Jowa, the river remained frozen over from the lst to
28th.

Ohio River.—Pittsburg, Pennsylvania: the Ohio River rose
steadily from the 1st to 12th, when it was 21.9 feet above low-
water mark ; from the 12th to the 24th it subsided slowly, and
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, akd at 2 p. m. of the 27th it was 21.4 feet above.
When the water was 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 the 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 10th, 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: on the 1st, 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 nearly
stationary until 2 p. m. of the 7th, when it began to fall slowly.
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 the city were flooded.
On the 28th the river at this point was again ‘high, 30.6 feet,
and still rising.

Missouri River.—Leavenworth, Kansas: the river at this
point was frozen over from December 26, 1886, until the 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 of ice ; from the 19th until the close of the month

-large quantities floated down.

Fort Buford, Dakota: the river remained frozen over from
the 1st to 28th.

" Omaha, Nebraska: river frozen from the 1st to 28th,

Red River.—Shreveport, Louisiana: the river at this point
rose steadily from the 1st to 28th; on the latter date it was
15.6 feet above low-water mark. On the 14th it had become
navigable as far as the prinecipal river ports on the upper part
of the river.

Lake Michigan.—Milwaukee, Wisconsin: the numerous rains
and heavy gales of the month broke up the ice in the southern
part of Lake Michigan to a considerable extent, and the line
boats between the east and west shore ports were making their

. regular trips at the end of the month.

Lake Huron.—Alpena, Michigan : the lake at this point was
frozen from the 1st to 28th,

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

In the following table are shown the danger-points at the
various river stations; the highest and lowest depths for Febrn-
ary, 1887, with the dates of occurrence,and the monthly ranges:

Hetghts of rivers above low-water mark, February, 1887.
[ Ezpreased in feet and tentha,)

! ~ g, Highest water, | Lowest water. =
RS X A
Stations. = 8- ooy T =
S o
, Q2w Date, Height.|  Date, Height,| S~
I =] -
| T T
Red River : !
Shreveport, Louisinbt. e cuninnes - 29.9 28 15.6 8 4.6 1.0
Avkanaas River : |
Fort Smith, Avrkansas... 22.0 16, 17 6.3 6! 0.0
Little Rock, Arkansas.... 23.0 16 13.1 I’ 2.5

Minsouri River :
Yankton, Dakota
Owmahn, Nebraska «...
Leavenworth, Kuneas

Minsisaippi River :
Saint Paul, Minnesotaa
La Crosse, Wiscousina ..
Dubuque, Towaa........
Davenport, fowaa..

Keokuk, Iowaa..... . 4.9 8.4

8aint Louis, Misso 32.0 15 17. . 6 5.0 12,8

Cairo, 1llinois ........ 40,0 28 47.2 I 34.4 | 12.8

Memphis, Tennessce....... 34.0 | 26,27,28 | 35.6 1 | 24.4 1 11.2

Vicksburg, Mississippi .. 41.0 28 41.9 1, 18,0 23.9

New Orlenns, Louisiana. 13.0 26 | 13.0 1 3.7 9.3
Ohliio River: :

Pittsburg, Penusylvauis 22.0 12 21.9 24 | 9.0 [ I12.9

Cincinnati, Ohio 50,0 5 56.3 2, 4r.0l gs.

Louisville, Kentucky wee  25.0 6,7 32.6 2! 19.8 u.g
Cumberland River : |

Nughville, Tonnessee .....ccceevvveeernnr, 28 43.7 14 13.5| 30.2
T'ennessee River: :

Knoxville, Tennesace ..... 4 14.3 14 3.6 10.7

Chuttanooga, Tonnessee..... 28 27.3 14 8.6 18.7
Monongahela River: i

Pittsburg, Pennsylvania.... 12 21.9 24 | 9.0 | 12.9
SBavannah River: 1

Augusta, Goorgin ...... ... 22 17.8 14 . 7.0| 108
Mobile River: { !

Mobilo, AIRDRINA w.cevetiiiiiiiiiienieiees vvreeanienee 26 16.6 12 14.8 1.8
szramgxlloi )h’v;r : !

Red Bluff, Californiu ..... 12 .18, 1,2 . 1.6 16,

Bacramento, California.. 14 18.2 L 2’, g: : 10.3 8.;
Wiltamette River: 1 :

Portland, OTOgon ...oovwcoveriinieiiicinieivecnrecssves 1 15.8 18 1.4 | 14.4

aFrozen throughout the month. bFor 11 days,

FLOODS. :

Evausville, Vanderburg county, Indiana: on the 1st, 2d,
and 3d the Obio River rose rapidly, covering the bottom lands
and lower portion of several river towns in this county. On
the 3d large portions of Knight and Union townships were
under water, and the inhabitants driven into the second stories
of their houses. The track of the Louisville, Evansville, and
Saint Louis Railroad at Rockport was several feet under
water. The effects of the 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 the 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 Cheat, Big Sandy, Little and Great
Kanawha, Elk, Monongahela, and other rivers. In the neigh-
borhood of Elk River much fencing and lumber was carried
off and railroad property injured; at Clarksburg the river
was reported to have been higher than at any time since 1875;
at Grafton the water was higher than at any other time during
the past ten years, and many families were compelled to
move to the upper stories of their houses. Railroad traffic
in parts of the state was seriously 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 6th the rising water and floating
ice had completely surrounded the dwellings on the banks of
the river, isolating 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 65th and 6th in the Connecticut River at Wind-
sor Locks, the water forcing the ice up to a height of twenty
feet.

Buffalo, New York: during the 7th and 8th a severe north-
easterly gale prevailed, with high temperature, maximum on
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the 8th, 54°.1, and heavy rain at intervals. The gale con-
tinued until 5 p. m. of the 9th. The high northeasterly winds
Taised the water of the lake to an unusual height, this, in con-
Junction with the heavy rain and bigh temperature, caused
Buffalo Creek to overflow and submerge a portion of the lower
Part of the town, and forced a large number of families to
vacate their homes. Thirty feet of the Buffalo, New York,
and Philadelphia Railroad, and about the same space on the

lckle Plate Railroad, were washed out, causing a temporary
Suspension of travel. A number of vessels in winter quarters
Were compelled to change position.

-Tiffin, Seneca county, Ohio: the Sandusky River was un-
‘Wually high ou and after the 8th, overflowing its banks in
Several places and doing some damage. The river was free of
1ce throughout the month.

elavan, Walworth county, Wisconsin: much damage was

One in this vicinity by high water, especially after the storms
of the 7th and 8th. Turtle Creek, which rises near this sta-
tion, in its course of about thirty-five miles wrecked a flour mill,
tWo railroad bridges, and several wagon road bridges, entail-
g a loss of about $10,000.

Rochester, New York: during the night of the 9-10th the

énesee River rose five and one-half feet, and on the morning
of the 10th was one inch higher than it has been for several
Years. Tle tracks of the Erie Railroad were submerged and a
Rumber of cellars and basements flooded. Reports from Gen-
éSeo state that cousiderable damage was done by the flood in

at vicinity, but no more than is caused by the ordinary
Spring freshet. The tracks of the Erie Railroad were under
Water at Mount Morris for a short time, causing trains to run
\;rregmarly. Between Geneseo and Dansville the river was
wenty feet above low-water mark, and within two feet of the
O0ring of some of the bridges. From Fowlerville to Dans-
Ville, a distance of twenty-eight miles, the flats were entirely
Submerged. At Avon the flats for miles were flooded, and the
Toad to the town of Cattaraugus for a distance of three miles
Was covered with water, making communication in that direc-
lon impossible. At the town of Lyons, in Wayne county, the

%0d 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 acres of land were flooded, covering the
Wheat and rye crops with mud and débris. Many residences
and business places in the lower part of the town were sur-
~;‘0unded by water, and much damage done to property in cel-
ars and basements. :
_thOhlcago, Illinois: on the night of the 9-10th the heavy ice
R'at had been running in the South Branch of the Chicago

“Iver gorged and the water began rising rapidly. At the same
time three gorges formed in the North Branch and remained
Immovable until the 11th, although repeated attempts were
;‘l‘la'de to break up the ice by the use of dynamite. On the 10th

© Southwest and northwest portions of the city and the west-
E.“‘ 8ide of the suburb of Lakeview were overflowed. At thig

Hne the waters of the North and South Branches of the Chicago
l“'el‘ were from four to six feet above high-water mark, and
g‘ ! the flat prairie land back of the city was flooded.. On the

1th the river was still rising slowly, doing considerable damage

w Property in cellars and basements, especially in the south-
: est portion of the city. During the afternoon the water in

e North Branch began falling rapidly, but at midnight there
- Were still large areas overflowed.
th ilkesbarre, Luzerne county, Pennsylvania: on the 10th
) 6 water of the Susquehanna hiver was twenty feet above
‘;’W~Water mark, and the flat l]and on the west side of the river
nf*s covered with water to a depth of three feet. In the after-
0ou a large ice gorge that had formed above the town began
moving out, but gorged again at Coxton. On the same date a
€avy gorge formed above Piftston. The gorge that formed
I the Susquehanna below Port Deposit, Maryland, in January
tl:d not break up until after the 10th of February, although on

at date the flood had subsided considerably. All of the lower

i

jury.

parts of the town, including the coal yards, were covered to a
depth of'several feet with water and ice from the 28th of January
to the 11th of February. A large gorge five miles south of
Columbia, Pennsylvania, broke up at5.15 p. m. of the 10th and
moved, rapidly down the river, carrying away a wooden bridge
at Conestoga Creek, and destroying other property.

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

Cairo, Illinois: on the 11th the river at this point was 43.9
feet above low.water mark, and rising steadily. Reports from
the lowlands between this place and Memphis, Tennessee, state
that many persons had been driven to the highlands by the
rising water. River men arriving on the 13th stated tliat the
lower part of the town of Hickman, Kentucky, was submerged,
and boats were landing above the town. .

Los Angeles, California: heavy rain fell on the 12th, 13th,
and until noon of the 14th; light rain fell from noon until 9 p. m.
of the 14th, when it begau falling heavily, accompanied by high
south wind; at 9.57 p. m. the storm was accompanied by thunder
and lightning, with bhail. During the storm a barn in the
southwestern part of the town was struck by lightning, The
observer at this place states that he measured the precipitation
several times during the day and found tbhat 3.00 inches fell
between 12.07 and 9 p. m.; 0.40 inch was found in the gauge
at 4.30 p. m., and 1.50 inches at 9 p. m.; 2.56 inches fell be-
tween 4.30 and 9 p. m,, the greater part of this fell from 6 to
8.30 p. m. This unusunally heavy fall of rain flooded the streets,
many of them becoming impassable, and street-car travel was
generally suspended on account of damaged tracks. Theriver -
rose rapidly from the large volume of water poured into it from
the neighboring mountains and 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
numerous washouts on the railroads both to the east and north,
and telegraph poles were prostrated in many places. A severe
southeasterly gale prevailed off the coast, wrecking two vessels
at San Pedro.

Nashville, Tennessee : on the 14th the Cumberland River was
13.5 feet above low-water mark ; from that date until the end
of the month the water rose steadily, measuring ou the 28th
43.7 feet above. The first floors of over three hundred small
houses in the lower part of the city were submerged, and many
families were compelled to move to higher ground. It is re-
ported thiat many square miles of farming land along the river
were overflowed and large quantities of fencing carried away.
The wheat crop in the overflowed districts sustained serious in-

Grand Haven, Michigan: during the 14th warm weather 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 at various places and flooded large areas of land
along its banks. A large gorge formed below Lyons on the
morning of the 11th, causing the river to overflow its banks
and flow through the streets of the town; in some places the
water was four feet deep. Twenty buildings were carried away
and many more moved from their foundations or otherwise
damaged by floating ice and timber. o

Memphis, Tennessee: at the beginning of the month the
river was 24.4 feet above low-water mark, and rising steadily,
which it continued to do until the end of the month, when it
was 35.6 feet above, having reached the danger line, 34 feet,
on the 16th. The damages caused by this high stage of water,
at the end of the month were as follows: In the upper portion
of the city four lumber yards were partially inundated, dam-
aging property to the extent of about $6,000; two sawmills had
ceased operations on account of the high water by which they
were surrounded; in the same part of the city, and along
the bayou, one hundred and twenty-five houses were partly sub-
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Lansing. . .130.16 1 30.87 | 4/ 29.18 181,69, 28.0 jroneess) 54-5 g 34.5) 0.7, 1: 20.8!53.8:23. 2 8 4.3 1 s-gl - 6,137’ 8w, ! 36, sw. 18 2311511
Macklnaw Cn.y 30.!2 30.93 | 4]29.13 |26.1.80, 16. 1|4 2.8, 40.7| o 25.1—I2.0 1| 5.1 52 733. 9|25| 9.0 4 1 (7)— i.33 8 405 ©. : 1818(11{11
Marquetts.... 672) 20.39 4. 10! 30,16 | 30,92 | 4| 29.27 26'1. 66' 12.0— 6.3/ 36.5 gl 20.1/—13.0[ 4} 2.4/49. 535.9,35 5. 5, 9 1~g6— 0,02} 6, 337, nw. 2857 815
Port Huron 639° 20.43 '+.08' 30,14 3o.go 4| 29,08 181,82, 24.14 1.3 5,2.6l 29.71 1.5 1 17.1)50.524. 5|l4 4.7 .3 7. i 5.40, 8 | w. 26,1913 12
Chleago ..... « 715| 29.34 (+.06| 30,12 } 30,81 | 4| 29,03 '181,78' 27.9— 0.3 53.0/'dl 35.1,— 7.0/ 4, 16.9/65.039.9.14| 5.9 4| S5-10/4 2.83 7,233 aw, 26/17'17! 6|
Green Bay . 616]29.44 |...c0-n[ 30.15 1 30,94 | 41 20,15118]1.79; 16.4i....... 4&.0 g 25-3|—17.32 4. 6.0[61.2:39. 13| 3.7 .3 3-99| seacienne] 6,122 5w, 111313 8'
Milwaukee. 697| 29.34 [106 30.12 (30.85 | 4!29.07 |18 1.781 22.8— 0.6/ 4 6,81 30.2]— 9.4/ 41 14. 2.58.028 7,13 6.0 9 3:224- 1,32 8,748 w, 26 10) g 8!
Doluth ...... .| 672/ 29.40 1.10| 30.18 | 31.00 | 4 29.48 .261. 5:, 9.7]= 6.2; 43.6[*°| 20.3—23.1| 4| 0.3]66.7(36.1}28; l 8.6 2 0.81/— 0.33 4,843/ ne 17.12 13|
Ectreme northiest. ' | . i I | I ; I
Moorhesd..............| 926 29.14 4-.09 30,23 | 31.01 | 4 29,63 17|1. 37|— 1.8— 7.3/ 39.028/ 7.3/—35.4| 1,—12. 6I47 4|36 .0/13; 6.6 o, 0.58/— 0.40l 6,007 nw. | 14 8 913
Baint Vincent.. 8041 29.29 |-, 10 30,25 | 31.03 { 4 29.59,14 1.44— 4.11— 5.2 28,517} 4.6/—3B.0 4]~-14.7,66.5!31. 0'25 9.1 7l ©¢ 83,+ 0.43 4,428 nw. j . I4I 7 317
Bismarck .. 1,604 28.29 :4-.15| 30,2 30.9% 4 29,54 |13|x 45'— 3. 6!-—14.7| 45.228| 8.1[—42.8 L—I3. 388 047. 327l 9.6 4/ 0.52— 0.12 4,457, nw. 1411 611y
Fort Buford x,884 .12, 30.18 | 30.93 | 4| 29.51 |131 41— 5.0—14.7; 47.228, 4.2|—41.2| 3:—17. 688.453 27 5.2 2! 0,18 — 0.34| 5,544’ nw. 14] 4! 8(14
Fort Totten 1,457 .13]30.24 | 3t.01{ 4{29.58 3| 7, 33.8i28 2.0/—35.7| 4 ! | 9.018; o| 0.50:— 0.04 2:3 1 13 7| 4 141
Fort Yates.....cccceeslsersenns seoren sesassnns sosssassatorsl iesannns . 48.6'28' 9.1'__34.4 1 — 9. 483 st eers, 0.36l— 1.46'.. ves veus .

Pl
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Table of miscellaneous meteorological data for February, 1887—Signal Service observations—Continued.

\ | -
g A"mo”p:"::a‘(;ll‘::;‘:f::drﬁ‘ﬁl)“‘“Che' l Temiperature of the air (in degrecs Fuhrenheit). E Wiuds,
& . .
i : n o
® T o = = . e 5 | b .
> \ L] lo ! S - e . : ! LR I ]
@ £ o . . B ; . = S . Maximum |»8 | gim
Stations '§'E 2, é §= Extrenies. g;! E é ) , Extromes. ) Eo I Duily ranges, :E: .g 5. SE_ E £ i velocity. g.':s‘s
: A I A e LTI B % —~| ¢ ; VR8¢ 2|8 T ER
sElES IR SEILE T LA DR (E] [ E0slel ) | Rl EIE| B |CE|EEiS| £ | EgEe
S | %525 e EE R R 2 g .|, L EER TR E <853l 2 | RIS
S e- |45 58 1 %S 0-:5'052-"'; 2| W (8 & s 1€l § (& ga=0§ §‘§ g {3 > $ g 'glgeiele
2 i o5 8 235 2! 2 £ s 1 - 4 Sk o wisldlere
— g |f 2 |& mEallFEss 2 |X £ &2 = 8 % =) ESR =5 5] & 8 & |BlE &2fR22
- —_— === | - ' e [ e | = [ [+ 2 — |- Y i e
Upper Hm Vau ‘ : l
Baint Paul......... W.. 831/ 29.21 .11/ 30,171 30.99 | 4| 29.35 an 64' 9.7,— 8.3l 42,8135 21,0—~26.7) 1,— z.3®.5l48.4 13/11.3| 280.0 4.7’ 0.894 0.02) 4,283 w. 26[ nw, (36/1c) § '61 7
* Grosse,. 744! 29.34 |4-.12) 30,19 30,98 | 4 29.23 18t 7 16.0l— 5.6] 44.5 8! 27.2.—18.6| 4]  4.6/63.1'43.9113] 6.023i83.6! 11.9| 1.36M 0.25 5,263 n. - agi nw. |a6]i3)13! 9| &
615! 29,46 |1+.06{ 30.14 | 30.90 [ 4l 29.12 {17}t 23.8(— 2.9' 5.2 g 35.8— 9.8( 4 14.923.034.5 81 7.021{82.3{ 19.0 4,37 3.32 6,29g! nw, | 340 W, (a6[(si12 ﬂl ]
8066] 29,21 |4=.07| 30.17 | 30.94 | 4| 29.13 [17)1. 81 19.4l— 4.8' 53.6(28 29.9/—15.9; 4 9.5! .640.3 8 7.0| 2/83.1| 1s.1| 1.65/4 0.23] 5,448| nw. | 27| W, 136](4|11| 8 g
665| 29,41 |.se00ere| 30,16 | 30.94 | 41 29,18 |1 glr 76! 20.7|— 3.1' 50.6{ 8( 30.0/—12.5 4 11.0{63.1(36.8(r3; 4.4/23/75.8) 14.2; 3.564 2.06] 2,931 w. 25! nw, 'zél“ 11 g
618, 29,48 j}-.08| 30.16 | 30.90 ; 4] 29.11 |17:1. 79) 29:5-f 0.1 60.4| 7! 39.3,— 6.9[ 4, 21.6(67.3'30.2 % 4.212382.9, 24.8 5.191 3.5¢| 7,163| nw, 3(>| w. [(8l;2l10)12; 6
359; 29.79 (1-+03( 30.16 { 30.64 | 4, 29.34 (17(1.39 43.1 3.3' 73.4/10| 50.4| 11.5: 4| 35.3160.9/40.4/s1: 3.8 1575.3) 34.6! 4.60/+ 0.38] 7,291/ n. | 40 W. 11811610/14] 4
644| 29.46 |1-.05, 30.16 | 30,81 | 4] 29.32 |17[1.59; 35.3 3'6| 64.8)10( 45.1}  0.3] 4| 25.8!64.535-8(11) 9.9!1572.9 :7,3' 4.26— 0.20| 7,413 80 36! W, |a6[131100131 S
. 571:29.53 ;+.04130.14 | 30,75 | 4/ 29,20 {17:5.55 40.6 5.1 74.110/ 50.3) 3.9 4| 31.3[70.247.11] 7.3[30,70.2: 30, l3.68+ 0.78( 72,611] 8 45‘ vw. 13|14 g} S
"‘Monrt Valle, | I ]
II |
sereesene | 1,028, .00 cofeeeseene [ RPN OTRRVINES POURs oo Jroeene wleeeloenanen . JRTTSRTN0N FRUON 1908 RN IO PR . I O P,
eavonworth '842| 29.26 -6 3o.|7 30.82 4! 29.08 |17(1.74° 28.9|— 2.6 68.4'28| 38.5/— 6.0| 3| 20.6(74.4!43-2(10] 4.1 2'75.0 21.6] 1,94+ ©.47 . n 3 oy 913
aha 1,113 28.97 (.07 30.20 | 30.93 | 4] 29.01 17(1.92 18,2(— 8.2! 59.0/28] 29.6/—15.5 4 8.974 5:39.8/10! 8,2 6811 :3.:} 1.00 0,20 3,424, n. nw. 1810 q 2112
Valenting z,6o4| 27.30 1 seevinef 30,15 3o.g 4| 29.18 17 x.64| 12,8'—14.,0| 56.0\16, 26.4'—21.6, 3|~ 1.4'77.5(49.0]1212.3; 4[67.8| 3.6, 0.41|4 0.06 B,890, n. no 17| 4 7‘ 16
Yuron. 1,307; 28.73 |+.10/ 30,22 | 30.96 | 4! 29.44 l17|1.52. 3. 6|—|o.z 47.0/28| 14.4]~30.3| 1| 7.z|77 +343. |9| 2 s 378 .8|l— 1.7{ 1.11 0.88 6,015l uw, 33 uw. {13lyol 9! Blix
snkton. 1,234| 28.78 l-t~.05 30.18‘30 9:] 4] 29.07 11771, } 11.3'— 8.6; 50.4'28 22.1l-22.4] 1) o.572 SPO l lj 374.0 4.5 0.64|— 0.1 6,359i nw, | 40 uw. i g, 6! 7 ;3‘i 8
Northern slope l t ! ‘ : : : .
'g:_': 3ulnnbo{ 2.690‘ 27. 19l+ .14, 30.22 I 3i29.60 '13 1.34— 2.6/—19. 5 46. 1’7j 6.4!—55.4' 3|—16.5! 3 lsg +3|25,11.6 2!6:.:—12.41 0.0§|
ustor .| 31049 o Y FRPETTTIN PO PP SOTDNE SRR OY EETTTN wefevereetadfonn vevere ] vefeenese soofonnanafons FETE
ort Maglnnls . 4:320 :5 42 ' 3 .26|x3 1.57 8. 9|—n.3| 56.1(28! xg.xl—-.‘z ol 2|— 3.698 ,i46 R RN g[@ Ij— 0.4 0. ™
olena............ . 4.o6gl 25.72 29.41 ,13(1.26 5 .0—18.bj 01.0/28! 13.8 g| — s.o| g '39.9l; 3} 5.7)188.2l— o.4! 0.61
Poplar Kivor 2,002} 27.92 29.53 [1311.43 — B.5l—12.6, 43.0[28| 2.7 —-44 —20,5/ 7. 9.2 4|77 6—:3.6
tTadwood 4,600 25.23 29.41 113)1 39’ 15.4 — 9.1’ 57.928 27.47—29.0. % 4.7/86. 949. 86 8.6 5 75.8| 7| 0.74
Fo‘;{!;r":: o i i 6,105, .. |- o 3‘ I P 928 34; v 4. e 38. of. ‘ P
am Jeseranne cereresse,ore . cerlesesenenel, - . o — +382.9 ceereniuilocreen
orth Plnnpe, eeeree] 2 841( 27.07 |+ 03 30.14 30.73 3l 39.04 [17 68! 19, 3|— 7. || 59.0{16! 32, ll—-x6 1! I 8. 4[75 | 8; 7. 4zx|77 .5
i . 1
Mtddle slope. - I [ l ; !
{,’,“‘e » 5.294‘ 24.61 |—.08: 29.95 | 30.39 126 29.18!171 21f 32. ol—o. 4l 70. 928 46.8— 2.6: 2' 16 7'73 5'52~0[ 2/15.9, 4, 1.28 33.3 0.30— o. zOI 5,848, 8. o4 w. 1y sl 1l ghiB
I ke . 114, 1341 17.48 [ccvoen .| 30,02 | 30.76 |26, 29.24 1171.53| 4.0,— 0.3. 26, 9,28, 11.0—33.0)25 — 2.349.9:27- 426, 5.0 xi 3.2/— 0.4) 0.46|— 0.99.21,002) sw. | 86; nw, i26/;3| 2)13113
.:e‘:x‘"dl;:“ 8 25.97 |—.06 39:99130.57 | 3] 29-24 Im 33, 3. 5|+ 3.3 76 028[ $1.01— 0.0 3 15.4 32.0/58.0, sl1a. 8 19,65.0 20.7| 0,111 0.19 5|10;13
odgo City. " . 2:523. z74z+ oz| 30 13 |3° 74 329:4[17 t. 50 30. 5]- 2. 3 75 025| 3 18, 7‘83 2, 46 2128! 4. 0:1 65?6 ) ';8.2[ 053 T ov00l 8|t1 9
ort Ileno [eeesrorsssrasrren - " .. 43.0 80,2.28; 3 30 979.0l+esees l
g"“ 8u . | ! 3 .| 78.9 "6, 3 -80. 4] ofoe 0.02!— 0,04/ eeoe) PO Y S O O
ort Elllott. . 1.700,.......... i 77.2:16 3 25. 74‘1!_52~3;n 15,71 46471 35.9| 0.06i— 0.53| 9,572 w0, | 64: nw. 17| 1| Sta[1a
soulhem slope | , I | , i
fort g1 pe- 1 zool 28.88 i-4-.031 g 628 of 8 i
, 28. . 3 30.14 ) j 30 29.42 171 22, 42.5 4 0.8 71, 54. <1 4] 31.5/63.5'47.0:11; 5. .13168.2| 30.5] 0.821— 0.8 50l sw. 17: g 7 7114
“ene 1:748. 28.29 |eeeeeeer 30.10! . 30 23 g 29,62 x7o 94[ 48.9'4 o.g! Br.4 16{ 63.0 10.8| 4 37.6.70,6:49.7 7|,,.57,7 20.4' 1,214 0.60, 9 3:’ nw, | ¢6; sw. 26| 6| 9[10; 9
ort Day | 4,928 25.20 02| 30.01 | 36.55 27) 29.67 [19]0.88. 51.94 3.7| 81.7]10) 60.3) ar.0j27; 37. also.7l43. e,% 19.3; 7:30.3] 14.4; 0.03— ©.18 5,6211 sw. | 48 sw. ! 7| 1’ 114113
Fort Stanton. .| 6,150, 23.92 4 29.88 | 30,37 [27( 29.50 [19[0.88] 39. 4] 1.4/ 67,0028 53.5! 12.5(24| 26. 6‘54 .5143.7(24 ro.7i 7'59.9] o0 11— 0.29) 7,190 w. | 44| w. 1. 30 4 5ltg
| o
i ' ol
26.28 30.04 . 30.54 |27] 29.71 .5| T] 63.6] 20.6(27 35.7-50.946 2|28 501148.9 29.9] 0.15'— 0.29| 3,075 sw._| 21| 6wW. 117 2, 3, 4[21
g2, - 27 % l Bl 5 59.00 12,2 3| 25.556.6)w0e-|vucfsrereelunelcrrrfsrsnenne oLt oLy ll 7 23]
anu\ Fé... 23 20, 30.01 | 30.55 |27 29.64 9,0. 82d) 45.0  8.7|21 23.15‘;.1:37 5122l 9 3 6,57.2| 19.9] 0.8, 0.20] 3,910 sw. | 24| 8w, [ 6 6| 2;11{15
ort Apache 35.01 30,04 | 30.50 |27 29,74 .53 55.4| 12.6/323: 27.0|58.949.4'28,11.3|10, 2 12 0.19] 5,470 8w, 22! 5! 3lralt3
ort Bowie .7 SR R o N 428 5501 35.021) 36.8s0.4]0 ainyl : wef Fhooelone]one
raut... | 4,910 252 . 30.07 | 30.50 |27] 2 .77 4 0. . 2.58+ 1.32
g;: McDowellrn seereasee! 2. s !7 o fevveee| 90-9-sresnre 79-°§g gg-7 0.56|— 1.960... . 3
Fors 3!;:52” 2, 710| 27.27 . 30.04 | 30.44 |26, 19.74 8o.70! :g f,l+ 0.6 ;;.g,zs 60.: o.84|— g.go 6
. veoresine . O PN TN o sesaseere » . ,78/— o, 4
aricops,., i . 28! 67.9 ! — 0.78:..
Phognix, 8| 70.5| 26.5/23 o o 2
IOVPICHIT) RPN P vorerns . . 10[65,6]ver00s] ... .28i— 0,68l... .| 2|
Prosott... ... oo i s 389 24.6 30 02 | 30,50 27" 8 49.0 12.2(23 2%,4=5 '8l46.0 + 1.7 H
¢ Carlog s ©2.0 20.5(23| 33.2,56.3l-000]... J1al— o.7g sl
Willeox . " evsvevsnen:|consasafors|sesren 61.8 10.023) 28.2[66.0]wssesinn - - 4 0.71]vveerrens O aleledon
Koa...., 141, 29.91 | .00. 30,03 | 30.39 (26, ﬁgg 34.9|171 43.4(48. 1131.3 6 — 0.53 5,748| o' 2! 620
ee)er. . 3,622( 26,25 {eeoesen 39,94 | 30,54 (27 48.0) 22.0.30f 31.2140.7, 26.7| 1j 9. 9 8is0.2| 20.9| 0.93-f 0.29: 5,615, s 7‘ 5| 7116
; ! i !
Middls platean ’ ‘ !
Fort Bidwell | 4,615! 25.22 (... 29.98 | 30,61 (26 33.5— 2.0.20] 14.2146.0/30. Szy 9.3 288.6| 21.6. 4.85/4 2. Gzl 4,684 sw. ‘44| w. 618]!5 9l 4
4,358, 25.49 29,96 | 30.63 |27: sl 38.9]  1.2)26) 19.9,60.0/36.5/28] 0.B|14l63.7 x7-gl x-gg—oﬁs 7,354] 8w, | 40 nw. j24lighonnl 7
6, 406 23.57 |.eeveel 29.90 | 30,51 126 3.8 B.220| 20.7(87.1{29.9; 3. 8. 5’!522.0 16,8, o. 0.671 9,670: Bw. | 48] aw. 3 2| 3|1s/10
"| 4,348| 25.52 29.96 | 30.65 |26 42.0| 13.033| 26.3l40,4/20. azgl 9(66.5 23.3| 1.41/4 0.03 5,350 5. 33| 8. 113(13 3 7
,.0 5,780: 24.21 29.56 [ 30, 76 27 . . 45.5  2.3)20: 22.156.7/38.6/28110.7.17(60,6] 19.5, 0.24;+- 0.06 6,034 Aw. | 50, 8W. | 1 3} 7101
T Bridger..... | 8,643 23.34 [meerns| 30.02 | 3062 7 29.32 28) 27.21—10.523 5. 8]54 -5[34:5:24) 6.5 3605 5.7] 1,244 0.82) 6,479) sw. | 47, W. la711)10) Byro
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Botag O it Plateau, ! 28| 8
Y eornes sessesss 30,00 29, . 38.5 6.1]20 21.6 -— 0,69
Cwur d*Aleng § 3 27(. 547 . §.238 27.7\—12.1]10, lgz 4 0.1
g'hl“ d.... N 69.0[23| 42.2| 12.0/14 23 w9|s7.0. + o.3g
ort Klamatiy, " 40.0[38} 30.6(—15.022( 7 .4(55.0[.... + 3.00
:kemw - 48.5/20| 32.71— ©.0.20 13,054.5) -+ 0.35
nkville,, ) 54.1/11) 39. 3I— 1. olzz 16, 7l55 1 — 0.42|.
‘é’g“(ﬂsnpo!; ﬂ° ........ | s1.1)28) 31.6,— 8.8, 3 I = 0.0
@ Falls,, 1, 27.92 1—. 0.03 | 30.32 x8 29.46 (13:0. 85 18,5/—10.0 §2,6]28| 27. 8'-—11 o| 3| 63 6 515 — 0, 2, 545 P W,
® '“':‘:’a"‘a .‘2?8 28.34 07 io.o% 30.27 18 33.; 1%]0 86| 23.0—20.2 27.2 28| 30.1|— 3.0 7| 16, 4'70 225.1) + 0.49 31323 28} aw. a3 2
. COGa reglon.
F°" Canby ool 170 20.71 {wnren] 20,91 | 30.39 (18] 29,48 [13lo.01| 34.4l= 0.3¢ 54.0a8] 39.91 138l 4l 30. 3a0.2)15.9013 5.21787.3| 30.3) 6.29/— 0.77] 9, 680! a0 S8 8. 1a6u[18] 6 6
NoalBgy 79|29 |99 30.39 9:48 |13 s  2oe 30 Tl s e 9 ,.73 (a9 o] e
lympia. . ceverenns o 3 o f ! 53:5 2 38:2 IR AR 1‘5'6":;|15 " g, 9|'854 276 4::8'—- 4:52 .3.' o ..".:....’ ” el 8 s 5
30.40 18] 29.42 .6, 53.4|2; 37.1| 2.6 5 a1, 2.50. 8125 75 389 :5.8[ 4.68/+ o.9g 3,711 8. 25! ne. 11512(13] 3
) #9.5127 35.1] 3.9/ 4) 24.846. 5, } eles Fvessefersaseenst BoQIl= 0.4 O O IO T 10 e et
3 . I 47.1127 37.9 14.8/ 2| 30,4733, 3 11, o 1 3 4|27{ 1. 30-; 1. 4:::10 957[ a. 551 o, 3l19] 9|13] 6
. SOV FPURPTO PN PRTRUPIIN POPOTPPPN PIY seenessoe]iaenents veefresens 1 0.7 DAUR PURURPOL DU PRI DA PIUS JOUN R RS
80 00 30.43 18 9 |13 | 63.0‘25 38.4 9.l'| 4 22 g g 5. 82080, Al 26,1 28— 4.221 4,452 8. 21] §. 22,20/12[10: 6
ol 3 29.44 —.14; 30.01 | 30.50 18] 2954 ' 70.028| 41.7 7-°‘ 5 63, 039 “o|a 7.2(12/83.5 + 1. i 2,255 w. 18w, 14|19’ 9'18] 1
, 3 :9.66 —.13,30.00 | 30.48 ;2 ,zg .58 6.2 68.6.18 s0.0| 27.81221 3s. +540.8(34.2 g s.8l11.72.3 33.9i s.21{+ 1.58 6,837 8, 40l N, 4115/14! 7 g
o 29.97 i—.09: 30.02 | 30.46 (26, 29,54 5.6 67.0/28( 52,2/ 30.0:25 37 4|37 .0[25.212 7 2.1476.7| 37.3! 6.28/4- 3.22; 6,305 ». Jg nw, 1814 9lt1
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'Rocord (m 27 daye; t23.9, record for 27 dnys. | $ Record for 25 days. $ 101.5. § Record for 25 dnys. g Rocord for 27 days, 0.26.
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MONTHLY WEATHER REVIEW. FEBRUARY, 1887.

Meteorological record of voluntary observegs 7and Army post surgeons, Febru-
ary, 1887.

The maximum and minimum temperatures at stations marked thus (*) are from readings
of otber than standerd fnstruments.

Stations.

Minimum,
Precipitation.

Alabama.
Greensborough
Livingston ......
Mount Verpon B'ke

Arizona.
Huachuca, Fort
McDowell, Fort

Mojave, Fort

Arkansa
Hot Springs..
Lead Hill.......

California.
Angel Island ..
Benicia Barracks

Bidwell, Fort.
Cahuonga#®
Fall Brook#
Gaston, Fort..
Hydesville.....

Mason, Fort.....

Oroville...

Presidio of San F

Princeton .. ..
Riverside®..
Sacramento
Salinas .......

S8anta Barbara..

Santa Maria..
Susanville ..
Colora
Collins, Fort..
8alida .....
Conneot
Bethel ....
Hartford ..
Bouthington..
Voluntown..
Dakota.

Sully, Fort ...
Totten, Fort..
Webster.....

Yates, Fort..... .
District of Columbia.
Distributing reserv’r
Kendall Green....
Receiving reservoir...
Rock Creck bridge...

Florida.
Afvar ......
Archer ®
Duke.......
Moade, Fort®
Limona ®
Manatee.....

Merritt’s Island .
Teailahassoe ......c..eceee
Georgia.

Athens..,
Forsytb#®,
Milledgevllle..

Quitman®.....cu coesee

Idaho.

Ceoaur d’Alene, Fort..
Boisé Barracks ........

Iilinois,
Bloomington
Collinsville
Charlestone®
Geneseo ...

Reno, Fort ...

Supply, Fort ... e 80

Indiana.

Butlervilie ®....

Fort Wayne#*
Jeffersonville
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8ycamore.. ..

‘Windsor ...... ..
Indian Territory.

Gibson, Kort....ceeeee

~

Sunmant..
Yevay....
I

Bancroft ...
Cedar Rapi
Cedar Rapids b
Clinton

Independence *..
Logan..........
Monticello *.
Mount Vornon..
Muscatine ...
Oskuloosa a #

Allison,....
Kl Dorado ..
Emporia,

Globe ..... 64
Hays, Fort .. .. 69
Independence.. 73
Manhattan 64

Ninneecah.

Riloy, Fort 68
Safina® , 75
Wakofield,. 64
Wellington 73
Wyandotte . 69
i Kentucky. !
Harper's Ferry ...... 68
Louisiuna.

Grand Coteau..
Liberty Hili....

Temperature.

) g

R B 2

Stations. ! 5 5 3
&1 2 )

R g

|| = I
i _Indiang—Cont'd. l ° Inches
La Grange....... . 54 6.510
Logansport# 6o 2.15
Mauzy ... .1 63 .28

Maine,
Cornish .,.....
Gardiner
Oronooe..,..

Maryland.

Cumberland. .| 62

Falluton®,,
Great Falis..
McDonogh .. i
McHenry, Fort ......
New Midway
Woodstock ..

Massach
Ambhersta .
Ambherst d*,,

Dudley

North Truro.
Sonerset #,
Taunton....

Wiifiamstown
Westborough
Worcester .

Michigan.
Birmingham... St
Brady, Fort.. .| 30
East Saginaw.. 54
Harrisville ® .| 48
Kalamazoo . 53
Lansing . 53
Mottville 50
8wartz Creo 53
Thornviile ®, 54

_Traverse City.. . 46

Minnesota.
Minneapolls....
Snelling, Fort

Missouri.
Central College .......| 71
Centreville .. 63

8pringfield ®
Montana.
Keogh, Fort....
Missoula, Fort
8haw, Fort.....
Nebraska.
Brownviile ®
Crete ........
De Soto #
Fremont
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Mgteorological record of voluntary observers, etc.—Continued.

i
Temperature. A H Temperature. X
5 H . g
—_— =3 T T Tt ]
S . ] o B 2
Stations. E g ! ,§ Stations, 5 E_ 2
Elz| <)% LI ER
x| 2| 8| £ =1 8|2 |8
H] Hl ~ ] A = A
Nebraska—Cont'd. | ° ° O [Inches Alb, 0’;6{70". g °6 ¢ |Inches

stte A =18 | . aly . £ 32.7 | 4.50
;Iﬁ::l;:;_:"";o“ ‘| s9 18 .85 Bandon#, . 58 18 | 38.8|5.17
Robiuson' Fort 59 Euet Portland .l 62 6 9.00
Sidnoy, For 66 Eoln® .......... .| 55 6 |31.0 4-%3
Stockham i(h:}mu:l&, Fort......[ 39 (—i6 | 22.9 5.
T .. a Grande,... . ~= 2 |ierieeees) 0470
Tle‘gg:::oh " Mount Ange e | 56 5 | 34.5| 3.72

Pennsyloania.

Nevada. Altoona wecveireenennss| 68 16 39.6 | 4.40
Carson City...veeeenens) 8¢ |—11 | 27.5 | 3.27 || Blooming Grove 2 8,
McDermit, Fort ......| 42 4 |25.3|7.35 || Catawissa #.. 12

New Hampshire. s 3)'htm'ry- — 1
Antrim ®... 36 |—10 | 19.2 | 5.77 || ¥nston .. oemer
Ashland.. érunklin' 34
Belmont.. ermantown 63 .
Berlin Mills . Grampian Hills #...[ 60 .
Bristol Phillipsburg # 66 o
Lake Villugo Quakertown 56 4
Nashua - State College 63 5
Whor's Biidge Wollsborough' s/ 50 s
Wolfborough West Chester .. 63 S.
W00dstock .ee..s | Wysox...... '3
New Jersey - i Zi({nsville ¢ - S
. h Sowth Carolina.
15 1 34.9 | 4.99 {| Aiken ...... 0 6.0 ¢ 3.
xg 35.2 4.25 I})(irklwood gx 21.6 gg?
29.5 | 4.81 acolot [STRCHITN TN . 1
Lakewood . 18 | 35.8 | 4.57 || Spartanburg #........ 71 28 | 48.7 293
Moorcstown . 16 | 34.4 | 5.32 || Btateburg®............{ 74 31 [ 54ef | I gt)
Patersou ... 16 | 33.0 | 6.26 Tennessee.
Readington... 14 | 35.7 Ashwood ..... 71 24 |47.5| 7.20
ftoseland ..... - 2 eeereeens 6.11 || Milan ..., 75 24 1 48.0(6.75
S0Uth OTBUEO.eersersrrd| 62 14 | 32.7 | 5.07 Teras,

New Mezico. Austin #... 30 | s7.11 1,71
Baysrd, Fort e 74 | 15 | 43.3 | 1.51 || Sleburno . 15 | 4Blo| 174
Belden, Fort. ] 7s 39 47.0 | 0.30 B 1111 1) o ATOTOURRRIT0R FEUPPTN FAPTIYY . 1.28
Unlon, Fort . 167 | 75 | 346 e Gonclio, Fort.. 8 | 14 | 50.4)0.10
Wingate, Fort.....| 9 | B |32.7 | 1.72 || orsicatia.... 1.1

! Midland* ... 79 15 | 45.8 feeeerers

New York. Mclntosh, For 86 37 |64.4 | 0.64
Auburn.. o 45 2 {27.0|4.49 | New Ulm,, 81 27 59:2 2.00
Brooklyne. 63 15 | 35-1 | 4.42 || Ringold, F 39 |{67.4]0.44
Brooklynb. 63 13 | 32.3 | 5.15 || Siiver Falis............ gle 14 1.07
Columbus, 60 | 15 |32.5]5.99 Vermont.

(ézzgg:;tcmg.' ‘;Z — g ;gg ggg Brattioborough......[ 45 |— 6 |23.3 5.20
. . coeefernene o] Lo
Humphrey J 52 |]—3 ]25.6]7.30 18.2 | 3. :
Ithaca ... 50 4 | 20.9|4.21 15.1 3.32
Lo Roy... | 54 3 | 24.5|3.42 15.0 | 4.75
Madison Barracke ..| 48 — s | 21.4 | I.50 14.0 | 1.60
Menands - o |23.3]3.40 22.0 | 4.31
Nisgara, Fort . 7 |[30.814.12 17.5 | 5.90
North Volney ® o | 22.8 [ieeenee. Virginia.
Palermo — 2 | 20.9 | 2.03 || Bird's Neste 24 | 44.4 | 3.85
Paimyra 5 [ 26.4 fieemine Bruington ..... .| 65 20 4.52
Penn Yan... 3.61 || Dale Enterprise~ ... 74 17 | 42,01 4.72
Urica o B Bt Nt [ ot - O PR E o
West Doint 5 | 28.8 | s.60 Rappnh,nnnoci( . 5; 1 ggf ;.2;
White Plains ... .| 49 12 | 33.3 | 4.06 || 8nowville. 18 ... 3.00
North Caroling, . %ulpmitﬁ.. e 12 | 40.0 58
Chapel Hill.. 22 | 48.114.62 pliversity ol va.. 31 | 47.2 | 3.
Lo:glr ;4?. 25 |eeeremn| 4.70 || Yorioty Milis, 7! 13 140.6 | 3.91
Lincolnton 65 27 | 48.2 | 5.86 Wytheville.. 65 16 | 40,0 3.14
Washington T
Raleigh .... 79 26 | 49.0 | 3.75 °
Statesvllio® 70 23 | 46.4 | 4.60 m"k"l}’ . . 14 | 32.7 | 3.35
Wake Forost. 75 20 | 49.2 | 4.37 Kenewick ... | 62 |—10 [.....u] 0.67
Weldon ®..... 22 | 46.2 | 3.07 Bpokane, Fort | 83 [—9 |18.2]2.36
Ohi Tacoma ®.....ccceeomee| 5. g 30.1 | 4.08
to0. Towneend, Fort .....| §! 31.7 | 1,19
Cleveland . 9 [32.117.54 West Virginia.
College Hill#* 68 10 ; 39.6 [10.25 || Clarksburg. .| 66 12 1 41,7 | 5.19
Elyria... . 60 11 | 31.0 | B.46 || Helvetia®.... .| 67 12 | 42.0 | 7.68
%&:rrouuville. 60 % 30.1 7-32 Mlddlebrook... 60 5 | 35.5 [teeee wee
-1 | POPR— 30.2 | 9.5 Wisconsin.
Jacksonborough 10 | 381 | 6.25 || Delavau ...... —I2 | 21.4 | 5.34
Napoloon....cccoveeees o 4 5.38 || Embarras .. —25 15.4 | 4.70
North Lewisburg.. 8 | 34.6 S.Og Fond du Lac# —20 xg.g 3.52
18 | 42.0 } 9,2 Madison ..... 44 =1 19.1 .
Ruggles ... 56 10 | 30,0} 5.30 || Manitowoc ...coeovenen| 40 —IZ 2?.6 gg;
gimn tz". 59 9 | 32.2 g.gg Prairie du Chien.....| 44 [—18 | 19.4 | 3.54
ifin b%.... 59 g | 30.2 637 Wausal ... veeeel 39 |[—22 | 13.8 .
West Milton® 62 12 | '36.0 {10.75 Wyoming. 3 3 374
Wauseon .. 56 o |28.3|7.19 || Camp 8heridau ...... —30 | 16.5 | 4.65
60 I 34.6 4.% Laramie, Fort... —20 | 20, 0.07
62 10 ,35.0]|5. ‘Washakie, Fort. —16 {22,8] 0,18
1

merged by the back water from the river; the bed of the
Chesapeake and Ohio Railroad, which is the first track next to
the river, was washed away, and about one hundred and eighty
feet of the embankment along the Arkansas side of the river
had been carried away by the flood. In the vicinity of the
town of Dickson, in Dickson county, very heavy rain fell on
the 23d,.causing creeks to overflow their banks and carry away
nearly all the fences in the lowlands. Land on hillsides, es-
pecially where ploughed or not in grass, was badly washed.
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ATMOSPHERIC ELECTRICITY.
v AURORAS.
The most brilliant and extensively observed aurora of the

month was that which appeared on the night of the 19-20¢th; |-

It was visible, except in the lower lake region, from Eastport,
aine, to Fort Buford, Dakota, and as far south as the fortieth
barallel. The sky in the lower lake region was generally ob-
Scured by clouds, bnt several stations in that district report
auroral lights as being visible for a few seconds through breaks
In the clouds. An aurora of moderate intensity was observed
on the night of the 12-13th in New Eugland and the upper lake
Tegion’; it was also faintly visible in southern Ohio, southeru
ndiana, and northern Dakota. This display was probably as
extensive as that of the 19th, and was also reported from &
Dumber of stations between Eastport, Maine, and Fort Buford,
Dakota, but, owing to cloudy weather, was not seen at stations
In New Yor , Pennsylvania, the lower lake region, and the
Upper part of the Mississippi and Missouri valleys. On the
Dight of the 13-14th an aurora was reported from a number of
Stations in New England, New York, and uorthern Michigan;
1t wag not reported from other sections of the eastern part of
h_e United States, although clear weather prevailed east of the
ississippi River and north of Tennessee and North Carolina.
The following is ashort statement of the weather conditions
attending the more important of the remaining displays of the
onth, On the night of the 11-12th an aurora was visible at
Nashua, New Hampshire, Woodstock, Maryland, and at sta-
1008 in the porthern part of Minnesota, Dakota, and Montana;
the sky on the night of the 11-12th was cloudy in New Eng-
and, the middle Atlantic states, and the lower lake region,
and clear from that district westward to Montana. A faint
aurora was seen on the 16th at two stations in New England,
and at o few scattering stations in the extreme northern dis-
lcts ; clear weather prevailed, except in New England. An
3urora was visible on the night of the 21st-22d at statious in
he northern part of New England, Michigan, Miunesota, and
akota; in these districts the sky was clear; in the remainder
Of the northeastern quarter of the country the sky was overcast.
1 the night of the 2-3d an aurora was visible at Frauklin, Wis-
Consin; on that date cloudy weather, with rain or snow, pre-
Vailed over the greater part of the eastern districts of the
Country, . . .
The following are descriptions of the more important dis-
playg’ as ohserved from different places :
ochester, New York: at 9.50 p. m. of the 11th, while light
8now was falling, an aurora, iu the form of an arch of light ex-
nding from east to west through the northern half of the sky,
88 seen. The display was obscured by clouds at 10.07 p. m.
: Oambridge, Middlesex county, Massachusetts: on the 12th
2 double auroral arch was visible from 7 to 11 p. m.; a few
aInt streamers were seen. On the 13th a faint auroral light,
With some appearance of streamers, became visible at 9 p. m.
and had not all disappeared at 11.30 p. m. Auroral lights
Were algo visible on the 14th, 19th, and 25th.
v,{imherst:, Hampshire county, Mussachusetts : an aurora was
ilslble at different times during the evening of the 12th, at
Ltervalg rapidly changing streamers were visible, shooting up
th an altitude of 30°. An auroral light was also visible during
o ® night of the 13-14th. At 8.30 p. m. very brilliant stream-
T8, extending to an altitude of 20°, appeared.
a§tport, Maine: an auroral arcb was visible from 7 to 9 p.
I, of the 12th; on the 13th a faint auroral light appeared at
. d-,D- In. and remained visible until midnight. Faint auroral
I‘]SPla»ys were observed on the 17th from 10 to 11 p. m., and on
€ 19th from 9 p. m. until after midnight.
ni SCanaba, Michigan: faint auroral lights were seen on the
1 9ghtus of the 12-13th and 13-14th. On the night of the
-20th al aurora of moderate brilliancy was visible from 8.30
P. m. until 3.30 a. m., when it became obscured by clouds; the
1Splay appeared in the form of a luminous arch rising over a
ark segment ; altitude, 12°; azimuth, 160° to 200°. At mid-

night it increased in brilliancy, and straw-colored streamers
shot up to an altitude of about 30°. An auroral display was
also observed on the night of the 20th-21st from 8 p. m. until
2 a. m. .

Fort Buford, Dakota: an aurora was visible from 10.28 to
11.30 p. m. of the 12th; it consisted of an imperfect arch ex-
tending from northwest to northeast and to an altitude of about
15°. On the 19th an aurora of a pale white color, and having
the appearance of an illuminated cloud, was visible fromn 9.33
to 11.30 p. m., when it became obscured by clouds.

Buffalo, New York: at 6.50 p. m. of the 12th & white auroral
arch became visible, having an altitude of 9°. The display
gradually increased in altitude until at 7.25 p. m. it had at-
tained its maximum, 25°, with an azimuth of 110° to 120°. At
7.33 p. m. the arch began to waver and grow dimmer on its
eastern side and shortly after entirely disappeared. The dis-
play was quite brilliant and attracted considerable attention.

Oswego, New York: on the 19th, at 9.456 p. m., a faint au-
roral light was observed through breaks in the clouds that
nearly covered the sky. The light was completely hidden from
view by clouds at 10.45 p. mn., but was visible at intervals 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. mn.; it consisted of a
very bright light, extending to altitude 15° and 35° east and
15° west of north.

Bismarck, Dakota : an auroral light was seen at 11.15 p. m.
of the 19th; the display attained its mazimum at 12.30 a. m. of
the 20th. At that time it consisted of a bright yellow light,
extending fromn azimuth 125° to 235°, altitude 60°. At 4 a.m.
the light was covered by clouds. )

Saint Vincent, Minnesota: at 9 p. m. of the 19th an auroral
light became visible in the northern sky. When first observed
it had the form of an undulating ribbon of yellowish light of
about 3° altitude and 90° 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 increased
in number and brightness, the larger ones showing a combina-
tion of brilliant colors, varying from a deep orange yellow at
the base to greeun at the tips. At the time of greatest brill-
iancy distinct shadows of buildings or other objects were cast
on the snow. The display ended during the early morning of
the 20th.

Marquette, Michigan: an aurora was visible from 8.20 to .
11.30 p. m. of the 19th. When first observed it cousisted of
an arch extending from azimuth 80° to 180°; at 9.30 p. m. a
second arch made its appearance, and shortly after a few
bright streamers shot upward to a height of about 50°. The
aurora began fading at 10.30 p. m., and at 11.30 p. m. had en-
tirely disappeared. The observer at this place states that on
the night of the 20th-21st an aurora was observed that was
almost a counterpart of that of the previous night. It was
vigible from 8.30 p. m. until after midnight.

Poplar River, Montana: auroral lights were visible in the
northern sky on the 10th from 10.30 to 11.50 p. m.; on the 11th
from 10.30 p. m. until the early morning of the 12th ; during
the morning of the 13th fromn 12.10 until 4 a. m.; in the early
morning and after sunset of the 14th until 4 a. . of the 15th;
on the 16th from 1 to 4 a. m.; at 9 p. m. of the 20th ; from 2 to.
4 a. m. of the 22d. Ou the 23d the aurora appeared in the
forn of an arch of yellow light, with streamers shooting up to
an altitude of 15°; the display was visible from 12.30 to5 a. m.

The above displays were also observed at the following places:

2d.—Franklin, Wisconsin.

4th.—Bethel, Connecticnt.

11th.—Fort Totten and Webster, Dakota; Woodstock, Mary-
land; Duluth, Minnesota; Nashua, New Hampshire.

12th.—Voluntown, Connecticut; hutlerville, Indiana; Corn-
ish and Gardiner, Matne; Boston, Amberst, Blue Hill Observa-
tory, Dudley, Fall River, Milton, North Truro, Somerset, and
Westborough, Massachusetts; Alpena, Mackinaw City, Swartz
Creek, and Traverse City, Michigan ; Nashua, New Hampshire ;
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Moorestown, New Jersey; Le Roy, New York; .College Hill,
Ohio ; Lunenburg, Newport, and Strafford, Vermont ; Madison
and Prairie du Chien, Wisconsin.

13th.—Southington, Connecticut; Cornish, Gardiner, and

Orono, Maine; Amherst, Blue Hill Observatory, Fall River,|

Milton, and North Truro, Massachusetts; Mackinaw City,
"Michigan; Berlin Mills, New Hampshire; Factoryville and
Palermo, New York; Lunenburg, Post Mills, Newport, Straf-
ford, and Brattleborough, Vermont.
14th.—TFort Totten, Dakota; Cornish, Gardiner, and Orono,
Maine; Blue Hill Observatory, Fall River, and North Truro,
Massachusetts.
15th.—Cresco, Iowa. ‘
16th.—Fort Totten and Webster, Dakota; Mackinaw City,
Michigan; Newport and Brattleborough, Vermont.
. 18th—Fort Madison, Iowa.
19th.—Bethel, Southington, and Voluntown, Connecticut;
Parkston, Bismarck, Webster, and Fort Totten, Dakota; Riley,
Illinois; Cresco, Fort Madison, and Monticello, Iowa; Cornish
and Gardiner, Maine ; Boston, Vineyard Haven, Blue Hill Qb-
servatory, Dudley, Fall River, North Truro, and Somerset,
Massachusetts; Alpena, Michigan; Duluth and Moorhead,
Minnesota; Nashua, New Hampshire; Setauket, New York;
Sandusky, Napoleon, and Wauseon, Ohio; Block Island, Rhode
Island ; Lunenburg and Brattleborough, Vermont ; Manitowoc;
‘Wisconsin.
20th.—TFort Totten and Webster, Dakota; Traverse City,
Michigan; Block Island, Rhode Island.
21st.—Fort Totten, Dakota; Gardiner, Maine; Marquette,
Michigan ; Duluth, Minnesota.
22d.—Mackinaw City, Michigan.
* 23d.—Fort Totten, Dakota; Lunenburg, Vermont.
24th,—Manitowoc, Wisconsin.
25th.—Fort Totten, Dakota; Cornish, Maine; Nashua, New
Hampshire.
26th.—Lunenburg, Vermont.
28th.—Pekin, Illinois.

THUNDER-STORMS.

Paterson, Passaic county, New Jersey : a very heavy thunder-
gtorm from the southwest occurred on the afternoon of the 18th.
The thunder was loud and the lightning vivid and constant,
geveral houses and barns were struck and burned. This was
an unusually destructive storm for this season of the year. It
was more severe at Moorestown than any other winter thunder-
storm of the past twenty-three years, the electrical discharges
were almost constant and the thunder very violent. The storm
continued two hours; 1.54 inches of rain fell, washing fields
badly.

Dover, Morris connty, New Jersey : on the 18th strong east-
erly wind and snow prevailed between 6 and 8 a. m., this was
followed by heavy rain during the remainder of the day. At
6 p. m. a thunder-storm set in and contirued 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 thunder-storms. The lightning was sharp and fre-
quent and the thunder heavy and rolling. '

New York City: the 18th was warm for the season, with
heavy showers of rain at times. From 6.15 to 9.25 p. In. the
rain was accompanied by thunder, lightning, and high east-
erly winds; the 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 8350,000.

Laconia, Harrison county, Indiana: the observer at this
place states that the most notable feature of the month was
the unusually large number of heavy thunder-storms for this
" gseason., On the l1st light rain and sleet set in at 4 a. m. and
continued throunghout the day; between 7 and 8 p. m. the storm

was accompanied by vivid lightning and heavy rolling thunder.
Thunder was also heard during the night of the 18(~2d, on the
afternoon of the 2d, and on the morning of the 3d. On the
26th, at 7 a. m., astrong 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, 16th, 18th, 20th, 26th; Mobile and
Greensborough, 26th.

Arkansas.—Lead Hill, 2d, 26th ; Little Rock, 14th, 17th,

California.—Los Angeles, 14th; Oroville, 21st.

Connecticut.—Bethel and Southington, 18th.

Il)listrict of Columbia.—Washington City and Kendall Green,
18th. :

Florida.—Limona, 15th; . Archer, 15th, 18th, 24th, 26th,
27th; Duke, 24th, 26th; Cedar Keys, 24th, 26th, 27th ; Talla-
hassee, 26th. .

Georgia.—Athens, 1st, 26th ; Savannah, 78th; Atlanta and
Milledgeville, 20th, 26th ; Forsyth, 20th, 24th, 26th. ‘

Illinois.—Windsor, 1st, 2d, 10th, 11th, 17th, 25th; Mattoon,
1st, 2d, 10th, 17th, 25th; Collinsville, 1st, 2d, 25th, 26th;
Springfield, 1st, 17th ; Sandwich, 7th, 10th, 17th, 23d; Riley,
8th; Chicago, 8th, 17th ; Pekin and Peoria, 10th;; Charleston,
10th, 25th, 26th; Geneseo, 17th; South Evanston and Syca-
more, 27th, 23d; Cairo, 23d, 25th.

Inéiana.——Jeﬂ'ersonville, 1st, 2d, 17th, 25th, 26th; Vevay
1st, 3d, 10th, 26th; Lafayette, 1st, 7th; Fort Wayne amf
Logausport, 18t, 10th; Indianapolis, 1st, 26th, 26th ; Sunman,
2d, 3d, 10th, 23d, 26th, 26th; Laconia, 2d, 3d, 26th; Mauzy,
2d, 23d; Butlerville, 2d, 10th, 23d, 26th; La Grange, 8th, 10th.

" Indian Territory.—Fort Reno, 10th; Fort Sill, 10th, 19th;
Fort Gibson, 25th.

Iowa.—Clinton, 5th, 7th, 17th; Dubuque, 6th; Monticello
and Cedar Rapidsa, 6th, 17th ; Cedar Rapids b, 7th ; Muscatine,
7th, 11th; Dubuque, 7th, 17th ; Oskaloosa a, 7th, 26th ; Keokuk,
8th, 10th, 17th; Fort Madison, 10th, 17th; Oskaloosab, 25th.

Kansas,—Wellington, 7th, 10th ; i;eavenworth, 8th; Wyan-
dotte, 8th, 10th; Globe, 8th, 10th, 26th; El Dorado and Em-
poria, 20th.

Kentucky.—Louisville, 1st, 2d, 3d, 17th, 26th; Harpers
Ferry, 1st, 2d, 17th, 25th, 26th.

Louisiana:—New Orleans, 20th, 21st, 22d, 256th; Shreveport,
14th, 17th, 19th, 23d ; Grand Coteau, 19th, 20th, 21st.

Maryland.—Fort McHenry, 17th; Fallston, New Midway,
ana Woodstock, 18th. o

Massachusetts.—Wood’s Holl, Amherst, Cambridge, Deer-
field, Dudley, Fall River, Milton, New Bedford, Taunton,
Westborough, and Worcester, 18th.

Michigan.—Mottville, 7th, 10th; Grand Haven, 7th, 23d;
Kalamazoo, 8th, 23d; Swartz Creek and Thornville, 23d;
Lansing, 24th.

Missigsippi.—Vicksburg, 18th, 19th, 20th.

Missourt.—~Saint Louis, 1st, 2d; Centreville, 1st, 2d, 3d,
25th; Central College, 8th, 10th, 17th; Conception, 9th, 35th ;
Springfield, 17th, 24th,

Nebraska.—Stockham, 8th,

New Hampshire.—Manchester, Antrim, and Nashua, 18th.

New Jersey.—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, and Utica, 24th. '

North Carolina.—Raleigh, 1st, 26th ; Lincolnton, 23d ; Kitty
Hawk, 27th,

Ohio.—Portsmouth, 1st, 2d, 3d, 25th, 26th; Columbus and
Westerville, 2d, 3d ; Tiffin, 2d, 3d, 7th, 10th, 14th, 23d ; Elyria
and Garrettsville, 2d, 3d, 10th, 23d; College Hill, 2d, 3d, 26th;
Napoleon, 2d, Tth, 10th; Cleveland a, Sandusky, and Toledo,
2d, 10th; Cleveland b, 2d, 10th, 23d; Yellow Springs, 2d,
11th, 23d, 25th, 26th ; Ruggles, 3d, 7th; Wauseon, 7th, 10th,
18th; Jacksonborough, 10th, 23d, 26th ; North Lewisburg, 23d.
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Oregon.—Bandon, 23d. high negative, during snow; on the 23d, during beavy snow;
Pennsylvania.—Phillipsburg, 1st, 2d, 3d; State College, 2d,|on the 26th, high negative values, becoming positive, during
24th ; Grampian Hills, 3d; Pittsburg, 3d, 10th, 18th; Erie, 3d, |snow and rain. The dates of negative values are almost iden-
11th, 18th; Zionsville, 15th, 26th; Philadelphia, Blooming|tical with the dates of stormy or broken weather. During
Grove, Dyberry, and Quakertown, 18th. clear and settled weather positive indications are given, for the,
Rhode Island.—~Narragansett Pier, 18th ; Block Island, 18th, | most part, increasing with decrease in temperature.
19th. . . Of the observations made at New Haven, Connecticut, nega-
South Qarolina.—Stateburg, 9th, 18th; Spartanburg, 20th,|tive values were obtained on the following dates: On February
26th ; Charleston , 24th. 2d, during heavy snow, 394 volts, turning to positive 402 volts,
Tennessee.—Nashville, 1st, 2d, 3d, 17th, 18th, 23d, 24th, 26th ; | during continuance of snow; falling to low positive after end-
Mllan, 1st, 2d, 3d, 17th, 23d, 26th; Ashwood, 1st, 17th, 23d; ing of snow. On February 3d, variable values during rain.
Knoxville, 1st, 2d, 24th; Memphis, 2d, 3d; 17th, 23d, 26th ; On the 7th rain ended at 8.- 0 a. m., began again at 1.15 p. m.,
Ohattanooga, 23d, 24th, 26th. turning to sleet at 3 p. m., and ending at 11 p. m.; the read-
Tqmas.—New Ulm, 2d, 3d, 25th; Silver Falls, 4th, Tth; Fort ings at the four observations were, respectively, —3.5 volts,
Davis, 18th; Cleburne; 14th; San Antonio, 17th; Palestine,|4.9 volts, 11.4 volts, and —24.8 yolts. On the 8th negative
18¢h; Galveston, 26th. values occur during rain; on the 15th, during heavy rain; on
Virginia.—Rappahannock, 9th, 10th, 13th ; Bird’s Nest, Dale | the 18th,—91 volts, during snow and light sleet, at 9 a. m., turn-
‘nterprise, University of Virginia, Variety Mills, and Wythe-lng to low positive at 11 a. m., the snow ending at 10.456 a. m.,
ville, 18th; Bruington, 26th. becoming high positive at 1 p. m,, with the beginning of rain, -
West Virginia.~—~Middlebrook, 1st, 2d, 3d, 10th, 18th; Clarks- | #nd turning to negative during the rain. This was the first
burg, 2d; Helvetia, 2d, 17th, thunder-storm of the season noted, and the variations in
Wisconsin.—Madison, 6th; Milwaukee, 7th; Delavan, 7th,17th, poltlential i%t New H;E;en,. from I_7-}]5 g;ﬂl_n-, ar;{ si)hovyu gﬂraphhi-
ELECTROMETER READINGS. cally on chart vi. e times of the different lightning flashes
Observations of the electrical potential of the air were made | ¥ere 7.14 30 p. m., 7.16 20, 7.18, 7.19 30, 7.24 30, 7.26 26, 7.28,
a8 usual during the month of February, 1887. At Washington 7.31 30, 7.35 40, 7.37 35, then an apparent cessation for about
City, in addition to the regular series of observations, a set of | tWenty minutes, after which thunder and lightning occur as
simultaneous observations were made at the Signal Office, ele- follows, the last lightning noted above being recorded as near:
vation 45 feet, and at the top of the Washington Monument, ele- Timo.  |Potential]  Weather rime.  |Potentiall  Weather
Vation 500 feet. The following table shows, in brief, the results : T ) ) ' '
S 8 ) = g Vol PN, Volu,
£ . g § g g g ;gg Rain increasing. 5.33 3 :?
ime: : F 5 Hime: : E £ 30 gl%%’.' “ieo | Lightat
= E-1 , o -_— n .
_ = ;g" E = & E ig Light rain. ggg %0 ghining
——— e .37 —
887, ) ] ] . olts, 55 8.38. —z205 | Lightning. ' .
Feb. o, 111.370 8. m..... V:;‘;S Vol V';:‘;é Fob, 9,1285.;75 p.m.. Vx;‘;:t, v Ix‘:n de‘g;;; T ;g ggg 30 —42: Reain increasing.
11.35 8. m..... 1500 |eecersnonssfsonarrocssas 2.20 p. m.., 1750 78 1672 - g0 8.40.. 70
11.40 a. M. 1375 |oversrensaneleerernonens 2.25 p. m.... 1600 90 1510 —130 8.40 3 ~140 { Thunder,
11.45 &, M., 1600 96 1504 2.30 p. m..... 1875 66 lgog —160 84T w .. 75
11,50 8. M..... 1675 158§ 2.35 p. ... 1750 90 1660 —180 8.41 30. 00 | Lightning.
11.55 &, m... 1625 g‘: 1541 2.40 p, m..... 1825 78 1747 —200 843.. 140
12 m...... eoooe 1700 90 1610 2.45 p. M..... 1750 2 1678 —320 | Light rain 8.44 .. 500
12,03 p. m... 1750 102 1648 2.50 p. I . 1600 34 1516 ~240 ' 8.45.. oo | Vivid lightning.
12.04 p. M. b4 102 1698 3P M. 1950 90 ¥ —a30 8,45 30. —150
;2:0 g $”‘ ;:gg gg ;g“ Feb. 11, 11,30 8. m., i‘:g’g 84 |eerienrenns :3:250 846";" o
12,07 p. m.. 1750 102 16453 43715 —:zg 8'.:7 :1’5 523 Vivid lightning.
12,08 p. m..... 1800 96 1704 11.35 8. m.. —375 —100 | Lightrain. 8.47 30 . 50
12.09 p. m., 1800 102 1698 11458. m.| —17§ 84 o 8.4& . 250
12.10 p, M..... 1800 102 1698 11.50 &. m.. 350 78 az72 165 8.49.. | - o | Rain Incrensing.
12.11 p. m.,. 1750 96 1654 11.55 &. m..| 300 B4 216 147 | Light rain. 8.49 10 + ¢ veseneenes| Vivid lightning.
:::z p- m ..... :7(2)0 g: ;2;(; 12 Maseaeeees gg: 78 232 130 | Thunder, 8.49 30.. — 75
i bme| | 84| i morp.mlf B3I} 78 = S5 g
12.15 p. m., 182§ g6 1729 12.02 p. m., 325 72 253 150 8.52.. oo | Vividlightning.
12,22 p m..... 1850, g6 17 12.03 p. M. 375 72 393 o | (D) 8.53 15. —1I130
12.25 p, m.,. 1850 17 12.04 p. m.. 425 72 3 Y —150 8.53.. 100
12.30 p. m... 2050 5 1966 12.05 p. m.. 350 2 2;3 —400 8.54
12,35 p. m... 1950 1854 12.07 p. m.. 378 §4 201 —388 Lightning. 8.55.. 560
12.40 P. M. 1935 102 1823 12,09 P. Muluieeiirerens 72 | cevevoeenen —§00 8.55 40 0o | Vivid lightning.
1245 p. m..... 1900 96 1804 12.10 p. m., 350 73 278 300 | Rain incroaaing. || 8,56. —-120
12.50 p. m... 2125 102 2023 12,20 p. m,, 475 60 418 5o | Lightning. 8.57. —175§
12,55 p.m 2200 [eeves esooe-loascsnsaonas 12,30 p. ., 400 48 3s2 — 50 8 5& —200
Ip.m.... 1925 84 1743 12.40 p. ., 578 72 sog —200 { Rain increasing.!| 9.. —230
1.05 p. 1875 g: xgsg 12.45 p. m.. 550 72 47! ~—300 | Lightning. gor.. 500
1.10 p. 1900 181 12.55 p. m.. 575 72 503 550 9.02.. 580
1.15 p. 2425 96 2329 Ip. M. 600 60 540 70 9.02 50 | Lightning.
1.20 p. 2425 2335 1,05 p.m.., 567 66 53t 410 9.03 .. —500
1.30 p. 1725 g: 1641 1.10 p. m... 5 72 453 150 | Thunder, 9.03 2 —~750 | Vivid lightning.
1.35 p. 1500 84 1816 115 p. m,.. gzoo 66 534 —150 | Lightning. 9.04.. —-370
1.40 p. 2250 2160 1,20 p. m... 575 30 545 ~—~450 9.0§5.. —4
1.45 p. 1750 g: 1666 1,25 p. m... 575 36 539 —s500 | Thunder. 9.02., —400
1.50 p. 1875 84 1791 1,30 p. m... 525 54 471 —370 9.07 ~750
2p.m 2050 84 1966 1,35 p.m... 575 48 527 —300 9.08.. ~—&70
2.05 p. xgso 72 1478 1.40 p. m... 400 54 346 — 60 | Lightning. 9.09.. ~—540
2.10 p. 1825 78 | 1547 145p.m...| 450 54 396 150 9.10.. B: Thund
300 9.1, hunder.
OfFebruary 9th was a remarkably clear day, following a spell %’28 et L 3% .| Lightning.
f damp and foggy weather; the wind from the northwest and |§ A% | Thunder. 0 1%
Ight, and a few cirro-stratus clouds in the north and north- —360 9.}2;’ 230
West. February 11th was a cloudy day, with strong south- 4% | Lightning. e i | Msherein.
Westerly winds, with a light rain in the afternoon and change 70 gk —450
f wind from south to northwest. Of the regular series of ob- %0 S Jas
Servations, negative values were obtained on the 11th, begin- 250 5 15
?I:ng about fifteen minutes in advance of light rain, and vary- éﬁ 923 135
dugl"igrorlx_l. pomt}v? to negative during the rain; on the 18th, 200 | Vivid lightning. Sasn 5
g light rain; on the 20th, very high positive, changing to
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An investigation of this table will show that this winter
thunder-storm presented, as regards the electrical conditions,
the same general features as the storms of the previous summer.
Amoung many other points, we may notice briefly the rapidly
fluctuating character of the curve; the disturbances in the
potential, due to the inductive action of the clouds, the values
increasing with the. cloud’s approach and decreasing with its
passage; the character of these fluctuations, compared with
those due to other causes, being marked by a steadiness of
movement in one or the other direction; the rapid changes in
value, immediately after, or simultaneous with, flashes of light-
ning; and, finally, the fluctuations due to rain drops. With
regard to the lightning, it would seem that certain discharges
occur, which; while pot seen, are indicated by the electrometer,
For a short-timne immediately preceding a flash of lightning
there occurs 'a quick, steady rise in the potential, until the
electrical tension becomes so great that a disruptive discharge
occurs. (It might, incidently, be remarked that, according to
Thomson, air at grdinary pressure and temperature can support
an electric tension of 9,600 grains weight per square foot before
a gpark passes.) With the passage of the spark the electric
tension ceases and equilibrinm is restored. With every flash
of lightning the potential immediately falls to zero, to begin
slowly to increase, then more rapidly, until the disruptive dis-
charge again oceurs. From all this it must be seen that in the
electrometer we have but the first application of certain prin-
ciples in electricity, which can be made of practical service in
warning us of the probability of lightning strokes, as well as
the advent of the storm.

Other negative values occurred at New Haven on the 22d,
with the change of snow into rain, while heavy snow was ac-

.companied with positive values on the 2d, 22d, and 26th.

At Boston, Massachusetts, during the month of February,
1887, negative values occurred on the 6th, at 9 a. m., preced-
ing light rain; on the 10th, preceding threatening weather;
on the 11th, preceding rain; on the 18th, at 2.15 p. m., during
heavy snow; on the 19th, at 9 a. m., preceding clearing
weather, and on the 26th, preceding snow. Snow with posi-
tive values occurred on the 1st, 2d, 3d, 18th, 23d, 26th, and

, 27th. The highest positive potentials occur duriug elear, cold
" weather.

At Ithaca, New York, during heavy snow at 9 a. m. of the
1st, high positive values were obtained; on the 2d, during
snow throughout the day, the values at the different observa-
tions were 1,300, —150, — 600, —~420 volts. On the 3d rain
began at 9.00 4. m., and ended at 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 at 10 a. m., turning to rain
at 11.30 a. m., with the following values, —177, —1,215, —308,
—205. Negative values occur also on the 8th, during cloudy
weather; on the 9th, during fair weather; on the 11th, during
fog and rain; on the 12th, preceding and during, snow; on the
13th and 14th, during fine weather; on the 15th, during cloudy
weather; on the 17th, during clondy and clear weather, but

. preceding snow; on the 19th, preceding, and during, snow; on
the 20th, during cloudy weather; on the 21st, during threaten-
ing weather, and preceding snow; on the 22d, following snow;
and on the 26th, during clear weather, but preceding snow.

ELECTRICAL PHENOMENA.

Fort Maginnis, Montana: cloudy and comparatively warm
weather, with light to fresh westerly winds prevailed during
the 13th until 2 p. m., when the wind suddenly shifted to
northwest and blew a gale of increasing violence until 8.10
p. m., reaching a velocity of eighty-tour miles per hour.
During the storm the atmosphere was thoroughly charged with
electricity, as indicated by the imperfect working of the tele-
graph instruments.

Dodge City, Kansas: on the 17th high southwest and north-
west winds prevailed, blowing down several chimneys and
small bouses. Lightrain fell from 2.10 to 2.256 p. m. The ob-

server at this station states that while the gale was at its
height the air was highly charged with electricity, so much so
that the battery at Dodge City being disconnected and the
wire grounded at Ashland, a town about fifty miles distant,
messages were sent between the two poiunts. The observer
also at Fort Supply, Indian Territory, states that on the 17th
the telegraph instruments worked very badly on account of at-
mospheric electricity, and during the afternoon he was unable
to raise any station except Fort Elliott, Texas. Heavy west-
erly wind and cloudy weather prevailed.

OPTICAL PHENOMENA.

SOLAR HALOS.

Solar halos were observed at stations in Montaung, Dakota,
and the Missouri Valley on the 2d. On the 3d and 4th they
were reported from a number of stations in the central valleys,
the Lake region, and New England. Thestorm that prevailed
over the northeastern quarter of the country on the 11th was
preceded on the 9th in the Missouri and upper Mississippi val-
leys and on the 10th in New Eugland and the Lake region, by
solar balos, and was accompaunied on 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 Liake region and upper
Mississippi valley on the morning of the 18th was accom-
panied and succeeded by solar halos; they were reported from
a number of stations in the upper Mississippi valley on the
18th, and from stations in the Gulf States, Mississippi Valley,
and Lake region on the 19th. Solar balos were observed at
numerous places in New England and the Lake region on the
20th and 23d. The storm that prevailed on the 25th and 26th
was preceded on the morning ot the 25th by solar halos which
were reported from a large number of stations in New Eng-
land, the Lake region, and upper Mississippi valley.

LUNAR HALOS.

Lunar halos were noted at numerous stations from the 2d to
9th. On the 3d they were observed in the Lake region and at
nearly every station in the Missouri and upper Mississippi
valleys; in these districts very high pressure and low tempera-
tures prevailed at the time; they were also reported on that
date from a few stations in the Ohio Valley, Tennessee, Cali-
fornia, and from numerous stations in Arizona. On the 4th a
large number of stations in New England, the middle Atlantic
states, Ohio Valley, and Lake region reported lunar halos;
these were also accompanied or followed by very high pressure
and low temperature. On the 28th they were reported from a
number of stations in the npper Mississippi valley, the Lake
region, and the middle Atlautic states. ,

The phases of the moon (Washington mean time) during
February, as given in “The American Ephemeris and Nau-
tical Almanac ]’ for 1887, are as follows: New moon, 224, 4 h.
32.1 m.; full moon, 7th, 17h. 5.9 m.; last quarter, 14th, 8h.
23.8 m.; perigee, 8th, 19.3 h.; apogee, 24th, 0.9 h,

MIRAGE.

Saiut Vincent, Minnesota: during the morning of the 9th a
mirage was seen over the prairie to the south of this place. A
track of land, ten miles distant and beyond the line of vision,
appeared to be raised in the air, sloping toward the north at an
angle of about 45°. All objects, such as houses, barns, and
trees, were plainly visible.

Webster, Dakota: mirages were seen on the mornings of the
14th, 16th, and 27th; on the 14th the phenomenon occurred
before sunrise, apparently bringing the image of distant ob-
jects very near.

Willcox, Arizona : the phenomenon of mirage was seen nearly
every day of the month.

Mirages were also seen at Parkston, Dakota, ou the 5th
and 27th; Henry, Dakota, on the 27th, and Marquette, Ne-
braska, 28th.

-
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MISOELLANEOUS PHENOMENA.

FOREST AND PRAIRIE FIRES.
Forest and prairie fires occurred at the following places:
Pike’s Peak, Colorado: on the 9th a prairie fire of small ex-
tent wag burning on the plains toward the southeast.
Fort Reno, Indian Territory: prairie fire, 25th.
Oomfort, Texas: prairie fires, 26th, 27th, 28th.
Duke, Florida: forest fires, 9th, 18th.

METEORS.
Meteors were observed on the following dates:
Florida.—Merritt’s Island, 2d, 27th; Archer, 9th; Limona,
11th; Alva, 26th.
Wlinois,—Jacksonville, 21st.
. Towa.—Monticello, 28th.
. _Maryland.—Woodstock, 1st, 11th, 13th, 16th, 16th, 19th,
25th ; Fallston, 16th.
Massachusetts.—Blue Hill Observatory, 12th; Vineyard Ha-
ven, 19th,
Ne'go Hampshire.—Nashua, 28th.
18consin.—Manitowoc, 19th, 21st.

MIGRATION OF BIRDS.

Geese flying northward.—Fort Reno, Indian Territory, 9th;
Saing Louis, Missouri, 17th; Fort Madison, Iowa, 12th, 17th;
AUgusta, Georgia, 18th; Globe, Kansas, 20th; Rappahan-
Dock, Virginia, 23d, 27th, 28th; Manhattan, Kansas, 26th;

rownville, Nebruska, 27th, 28th; Erie, Pennsylvania, 28th.

Geese flying southward.—Augusta, Georgia, 14th; Manhat-
tan, Kansas, 17th; East Portland, Oregon, 20th, 22d, 24th;
Mottville, Michigan, 21st; Dale Enterprise, Virginia, 23d,
24th, 26th,

Ducks flying northward.—Pekin, Illinois, 8th, 15th, 25th;
Jacksonville, Illinois, 23d; Tatoosh Island, Washington Ter-
Ttory, 26th ; Manhattan, Kansas, 27th.

Ducks Aying southward.—Memphis, Tennesses, 2d ; Jackson-
ville, Illinois, 11th ; Davenport, lowa, 17th.

POLAR BANDS.

Polar bands were reported from the following stations:
Arkansas.—Lead Hill, 26th.
California.—Keeler, 22d.
Florida.—Archer, 18th, 26th; Duke, 17th.
{linois.—Pekin, 25th ; Riley, 10th, 25th.
Indiana.—Laconia, 4th.
Kansas.—Salina, 25th, 27th.

awng,—Gardiner, 5th.
New Jersey.—Beverly, 9th; Moorestown, 16th.
North Carolina.—Hatteras, 27th.
Ohio.—Napoleon, 3d, 9th, 25th ; Wauseon, 25th, 28th.

ennsylvania.—Catawissa, 4th, 26th.
Virginia.—Dale Enterprise, 24th, 25th; Wythville, 6th, 9th,
19th, 92q.

Washington Territory.—Tatoosh Island, 14th.

) SUN SPOTS.
OMP' H. Gowey, of North Lewisburg, Champaign county,
1 hio, reports having observed sum spots on the 4th, 18th,
9th, 24th, 26th, and 28th.

' SAND STORMS.
Salt Lake City, Utah: brisk to high south and northwest
Winds prevailed dnring the 1st, attaining at 4.30 p. m. a
Veloclty of thirty-three miles per hour; at 5 p. m. the wind
acked to northwest and increased in force; in the afternoon,
and at night the air was filled with alkali dust from the desert
West of the Great Salt Lake, covering all exposed objects with &
White coating. -
Saqd storms occurred also at the following stations:
Abilene, Texas, 10th,
Rio Grande City, Texzas, 26th, 27th,
Yuma, Arizona, 15th, 22d.
Fort Grant, Arizona, 22d.

WATER-SPOUT.

Capt. E. O. Clark, of the barkentine ¢¢ Josephine,’’ reports:

¢ 18th, at 1.36 p. m., Greenwich mean time, in N. 29° 57/, W.

79° 45/, sighted a large water-spout about sixteen degrees

above the horizon and about one mile wnw. from the vessel ;

the spout moved gradually to the northward, with a squall going
in the same direction.”’ ‘

VERIFIOCATIONS.
INDICATIONS.

The predictions for February, 1887, were made by 1st Lieu-
tenant Thomas M. Woodruff, 5th Infantry, Acting Signal Offi-
cer and Assistant, and were verified by 2d Lieutenant F, M,
M. Beall, Signal Corps, U. S. Army, Assistant.

The detailed comparison of the tri-daily indications for
Yebruary, 1887, with the telegraphic reports of the twenty-
four hours for which the indications were prepared, shows the
general average percentage of verifications to be 72.74. The
percentages for the different elements are: Weather, 70.74;
wind, 67.01; temperature, 76.68. By states, etc., the per-
centages are: For Maine, 76.88; New Hampshire, 72.50; Ver-
mont, 71.01 ; Massachusetts, 75.12; Rhode Island, 73.87; Con-
necticut, 70.74; eastern New York, 76.19; western New York,
78.81; eastern Pennsylvanid, 73.93; western Penusylvania,
75.83; New Jersey, 76.16; Delaware, 73.22; Maryland, 77.64;
District of Columbia, 74.10; Virginia, 75.50; North Carolina,
71.99; South Carolina, 69.43; Georgia, 73.81; eastern Florida,
68.72; western Florida, 71.32; Alabama, 74.79; Mississippi,
71.25; Louisiana, 70.18; Texas, 66.70; Arkansas, 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;
western Michigan, 72.00; Wisconsin, 71.81; Minnesota, 71.34;*
Iowa, 75.71; Kansas, 70.57; Nebraska, 69.76 ; Missouri, 74.11;
Colorado, 72.23; east Dakota, 65.00.

There were nine oinissions to predict, out of 9,996, or 0.09
per cent. Of the 9,987 predictions that have been made, seven
hundred and seventy-eight, or 7.79 per cent., are considered
to have entirely failed; seven hundred and thirty-one, or 7.32
per cent., were one-fourth verified; 2,266, or 22.69 per cent.,
were one-half verified; 1,556, or 15.58 per cent., were three-
fourths verified; 4,656, or 46.62 per cent., were fully verified,
so far as can be ascertained from the tri-daily reports.

Below are given for the Pacific coast the percentages of
indications verified for January, 1887; this data was received
too late for publication in the REVIEW of that date. From the
1st to the 3 p. m. report of the 8th the predictions were made
by 2d Lieutenant W. A. Glassford, Signal Corps, U. 8. Army,
Assistant, during the remainder of the month by 2d Lieutenant
J. E. Maxfield, Signal Corps, U. S. Armmy, Assistant. They
they were verified by 1st Lieutenant Thomas M. Woodruff, 5th
Infantry, Acting Signal Officer and Assistant. The percent-
ages for the different districts are: Washington Territory,
78.05; Oregon, 78.06; northern California, 78.12 ; southern Cali-
fornia, 84.64.

CAUTIONARY SIGNALS.

Of the total number of signals ordered during February,
1887, it was practical to determine the verifications of two
hundred and seven; of these, one hundred and sixty-nine, or
81.64 per cent., were fully verified both as to direction and ve- .
locity. Number of signals ordered for on-shore winds, seven;
verified, six, or 85.71 per cent. Number of signals ordered for .
northeast winds, ten; fully verified both as to direction and
velocity, seven, or 70.00 per cent. Number of signals ordered
for northwest winds, one hundred and two; fully verified both
as to direction and velocity, seventy-eight, or 76.47 per cent;
verified as to velocity only, seven, or 6.86 per cent. Number
of signals ordered for winds withont regard to direction, eighty-
eight; verified, seventy-eight, or 88.64 per cent. Number of
signals ordered late, . ¢., after the verifying velocity had begun,
seventeen, or 8.21 per cent.

In addition to the above, three hundred and ninety-eight sig-



60

MONTHLY WEATHER REVIEW.

FEBRUARY, 1887.

nals were ordered at display stations, the verifications of which
it was impracticable to determine. :

In twenty-eight instances winds were reported which would
have justified the display of cautionary signals, but for which no
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-wave signals ordered, the verifications
of which were determined, two hundred and fifty-eight; veri-
fied, one hundred and eigi]ty-nine or 73.26 per cent. Fifty-
fonr signals were ordered, the verifications of which it was im-
practicable to determine. :

In addition to the above, in one thousand and thirty-five in-
stances, the signals ordered from this office were repeated by
the observers at the regular stations to towns in their vicinity.
The verifications of these it was 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
temperature, and 80 per cent. for weather.

Tge following corporations comprise this s&stem‘: South and North; Mont.

omery and Mobile; Mobile and Girard; Georgia Pacific; liast Tennessee,

irginia and Georgia system in Alabama; Memphis and Charleston; Columbus
and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ;
Western and Atlantic; East Tennessee, Virginia and Georgia system in
Georgia; Montgomery and Eufaula; Pensacola and Selma; %ensacola and
Atlantic ; the cities of Milledgeville, Georgia, and Talladega, Alabama.

The following is from the ¢ Bulletin of the New England
Meteorological Society ’’ for February, 1887:

Verification of weather signals at New Haven was 85.7 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 & portion of February, and the high temperature
until the last few days, exerted an invigorating influence upon vegetation ;
and in many portions of the state blossoms and leaves burst forth very early
in the month. The temperature was 7°.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 11th, 18th,
and 26th strong winds occurred, but of such moderate force as to commit no
damage. Severestorms and tornadoes were warded off from the state because
of the high pressure that prevailed during the entire month, with the excep-
tion of the 20th, when a low wave passed over the state, producing an unusu-
ally heavy precipitation at all stations. The rainfall of the month was 0.61 of
an inch helow the normal.

The temperature for the winter months just ended indicates a slight range
above the normal, 1°.8 ; while the precipitation was 2.23 inches below the
normal.

Summary.

Mean temperature, 56°.8; highest temperature, 81°, at Eufaula, on the 18th;
lowest temperature, 20°, at Gadsden, on the 28th; range of temperature, 61°;
greatest monthly range of temperature, 54°, at Florence and Gadsden; least
monthly range of temperature, 89°, at Selma and Troy; mean daily range,
11°.8; greatest daily range of temperature, 37°, at Eufaula, on the 11th; least
daily range of temperature, 0°, on the 22&, at Mount Willing.

ean depth of rainfall, 4.18 inches; mean daily rainfall, 0.148 inch; great-
est depth of monthly rainfall, .40 inches, at Trinity; least depth of monthly
rainfaﬁ, 2,85 inches at Bermuda; greatest daily local rainfall, 2.95 inches, at
Eufaula, on the 20th.

Average number of days on which rain fell, 8; average number of cloudy
days, 16; average number of fair days, 6; average num%)er of clear days, 6;
warmest days, 18th and 23d; coldest day, 28th; prevailing direction of wind,
southeast.

The following is an extract from the February, 1887, report
of the “Arkansas Weather Service,” Mr. George R. Brown,
of Little Rock, director:

dHBi(} l\]vas reported from Mount Ida the 2d, and from Fayetteville the 14th
and 26th.

A general sleet prevailed throughout a greater part of the state on the 4th,
being reported from Fayetteville, Springdale, Oseeola, and Little Rock, also
from Memphis and Cairo.

The lar;iest amounts of rainfall in one day were on the 13th, at Conway, 1.7;
Fayetteville and Osceola, 1.5; and on the 14th, at Russellville, 8.66; Mount
Ids, 2.0.

Thunder-storms occurred at Little Rock the 14th and 17th; Mount Ida,

.| 17th and 28d; Conway, 23d, and at Fayetteville, 25th. During the storm of

the 17th at Littlc Rock a house was struck by lightning, which was also struck
about the same timne last year, although in the intérval it had been titted up
with lightning-rods. ~The damage this time was not as great as last year.

High winds prevailed generally on the 12th, 25th, and 26th, and several
points report more or less damage done by the wind on those days.

The highest temperatures occurred at Fayettville University, 85° on the
28th; at Fureka Springs, 81°, on the- 16th; at Mount Ida and Conway, 74°,
on the 28th.

The lowest temperatures at Springdale, 18° and Eureka Springs, 14°, on
the 3d. The month was generally warmer than usual.

There were three cold-wave signals ordered during the month, . The most
severe wave was one which entered the state at the northwestern part on the
evening of the 8d, and during the night and next day prevailed over the entire
state. It was most noticeable in the eentral portion, the temperature at mid-
night, the 3d, being above 60° and next morning 23°,

The following is an extract from the February, 1887,
‘¢ Monthly Review of the Illinois Weather Service,” QOol.
Charles F. Mills, of Springfield, director: )

The month was noted for its mildness, excessive cloudiness, and precipita-
tion in the form of rain. The mean temperature of the state avers, e£2°a ove
the normal for the month. The highest temperatures were recorded from the
7th to the 10th, and the lowest on the 4th. The lowest monthly mean tem-
peraturc reported was 20°.7, from Galena, and the highest, 43°.4, from Gol-
conda, a range of 22°.7 from the extreme northwest to southeast sections of
the state—within 0°.2 of the January range of mean temperature covering the
samc extent of territory.

The precipitation was heavy and evenly distributed, averaging 1.4 inches
above the normal for the month. The snowfall was barely appreeiable, except
in the extreme northern counties, where it averaged nearly 10 inches. With
but three exceptions, sall stations reported the monthly precipitation in excess
of the February normal. The exceptions were Sprin eld‘,) 0.18; Mattoon,
0.78; and McLeansboroth, 0.06 below the normal. The most marked de-
partures above the normalare as follows: Rile{:, 8.03; Davenport, 8.12; Peoria,
8.28; Keokuk, 3.28, and Makanda, 4.27. The average snowfall in the state
for the month was 2.9 inches; for the northern counties, 6.3 inches; central
counties, 0.9 of an mcl;, and southern counties, 0.6 of an inch. The greatest
total snowfall was 16.8 inches at Lake Forest; the least, inappreciable, through-
out the central and southern counties. ’

West to northwest gales were reported on the evening of the 26th and morn-
ing of the 27th, cq.used by a severe storm moving easterly over the Lakes.

'he sunshine did not exceed 33 per cent. for the month.

The cold-wave predictions of tﬁe 2d-4th, 8-0th, 10-12th, 23d-26th, and
26-27th were fully justified; that of the 14-15th was not justified, the tempera-
ture falling but 10°.  Althought the temperature was sufficiently low for frost
on nearly every day of}he month, yet its formation was retarded by excessive
cloudiness, foggy mornings, and great percentage of humidity.

Thunder-storms, with hail and sleet, were frequent.

Summary of the winter of 1886-'87.

The mean temperature of the gast winter for the state was 24°.5; the highest
temperature reported was 76°; the lowest, —82° The average precipitation
was 8.20 inches. Prevailing direction of the wind, northwest. There were
25 elear, 25 fair, 40 cloudy, and 26 days on which appreciable precipitation fell.

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 range was the greatest recorded in sixteen years. The barometer was
very high at the beginning of the month and continued rising until the 4th,
when the hl%h.est point was reached—30.901 at Lafayette. rom .the 4th it
continued falling until the 10th, when there was a rapid rise until the 18th,
after which the downward 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 was reached on the 19th;
then a very decided fall on the 26th, followed by as decided a rise on the 27th.
The month was thus characterized by great and abrupt fluctuationsin the press-
ure, the extent of which has seldom been equalled.
The temperature was from four to six degrees above the normal, with about
the average range. Four cold waves passed over the state, on the 1st, 4th,
12th, and 27th, corresponding with the ‘‘highs’ of the barometer. The
highest temperature was on the 10th, immediately followed by the lowest on
the 12th and 13th, making a range of 72° in two days.

The precipitation was everywhere above the normal from four to six inches,
according to locality, and was unusually heavy on the 2d and 3d all over the
state, anﬁ again on the 26th, It was nearly all in the form of rain, only
little snow being reported, and that only from the northern part of the state.

The following is an extract from the February, 1887, report
of the ¢ Kansas Weather Service,” Mr. J. T. Lovewell, To-
peka, director:

The mean temperature has been below the average. Cold waves were fre-

quent and were invariably announced by the Chief Signal Officer from twelve
to twenty-four hours in advance.
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3 E’ rec:-git,a.tion in measurable quantities occurred in western Kansas on the
t ) 1T ,to 2l1st, and on the 26th, and in Logan county, where the greatest
hﬂu In this part of the state occurred, almost continuousﬁy during the latter
alf of the month. In the middle counties the greatest rainfall of the month
occurred from the 17th to 21st. In the eastern counties precipitation was
Quite frequent, and, except in the southwestern portion where it was light,
€Xceeded the average of past years.
his has been a windy month, reports showing the total movement to be
above the average. The most notable blow occurred on the 16th, 17th, 18th,
And wag accompanied by snow, with very low pressure.
Thunder-storms occurred in the eastern counties on the 8th, 9th, and 10th.

The following is an extract from the report of the Michigan
State Board of Agriculture for February, 1887, The state
Weather service is in charge of N. B. Conger, Sergeant, Signal
Corps, U. S. Army:

The service up to this date has progressed very rapidly, and weather and
!‘emﬁemture signals are now displayed in one hundred and two cities and towns
n the state, and applications are being filed for an increase in this valuable
-8 in placing the daily indications furnmished by the Signal Service within the

reach of hundreds of thousands of the citizens of Michigan.

th he agproprintion granted by the legislature has made it possible to extend

ese indications into the state by telephone and telegraph to many towns that
Otherwisc could not be supplied.
* * * * * *

This month has been remarkable for the excess of snow and rainfall, it being
About 1,95 inches above the normal. The latter part of the month, especially,

2d heavy storms which caused heavy rains and tﬁunder-storms in the southern
Portion of the state, while the northern half received & heavy snowfall which,
with the heavy wind, drifted badly along the railroads, causing some damage
and detention,
¢ here were two thunder-storms during this month, which is unusual, one on

he wet shore on the 7th, and onec on the 23d which was general throughout

e state. Damage was reported from Saginaw City, the Methodist Episcopal
'ch}l‘I‘Ch spire being struck and damaged about $100.

Two grominent storms passed the state during the month, one, on the 17th
'gnd 18th, showed a very low area, the barometer at the central office reading

9.1'{9 (corrected and reduced) at 7 a. m. of the 18th, and began rising in the
‘vening and rose rapidly during the 19th.

hg rainfall was heavy during the early morning of the 18th and changed to
Bnow in the afternaon.. The total precipitation during the storm was 1.18
ll%ctll:es' The maximum velocity of wind was thirty-six miles southwest on the

Th_e storm of the 26th and 27th was remarkable for the changes from snow

> fain during the night and to snow s ain in the afternoon of the 26th. A

igh wind accompanied this storm (southwest thirty-four miles on the 26th, and
Rorthwest thirty-four miles on the 27th at this office), and considerable damage
Wes' done to telegraph and telephone wires in the state. At Grand Rapids the

8Mage was estimated at about $3,000.
ve cold waves passed over the state during the month. Cold-wavesignals
Were 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 pessed 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 ¢ Minnesota Weather Service,”” Prof. Wm. W. Payne,
Carleton Qollege, Northfield, director:

The month was notable for its very low temperature. The high winds
Which charncterized a number of days caused several severe snow-drifts, im-
Apedmg railroad travel to a consideragle extent. There were five periods of
f.e“eml. precipitation throughout the state, these oceurring from the 1st to 2d

Inclusive), 7th to 11th, 17th to 19th, 22d and 28d, and 25th und 26th. The
ﬂetﬁt.est amount was precipitated during the storm oceurring from the 17th to

Temperature.—The mean for the month was 6°.7, which is 6°.4 below that
of the  corresponding month of the year previous. The periods of great-
st cold prevailed prmcipully on the 1st, 8d to 6th, 8th to 12th, 20th to 24th,
28th and 27th. The mean daily temperaturc was considerably below zero
°Vgr the entire state on the 1st, 8d, and 4th, The minimum for the month was
41°.3 helow zero, and occurred at Park Rapids on the 12th, while on the 4th
It wag 88°,0 below at Saint Vincent. At Saint Paul the mean was 7°.9 below
the average of the corresponding month for seventeen years, and the lowest
%‘ODCG February, 1875, when it was 2°.7 below zero. At Saint Vincent it was
6°'8 below the average; Moorhead, 6°.6 below; Duluth, 5°.6 below; La Crosse,

-8 below, The maximum temperature for the month was recorded at La
+’¥0880 on the 8th, and was 44°.5. The highest temperatures occurred mninI‘y
n the latter portion of the month, during the prevalence of & ‘‘ chinook ™
wind or warm wave that followed the “b%izzar
caused the snow to disappear rapidly.
it Precipitation.—This was mainly in the form of snow. At Saint Vineent
W was 0.40 (in inchesﬂ above the average, while elsewhere throughout the
State it was generally below the norinal. In the southern portion the precipi-
:':tlpn. averaged an inch less thau for the corresponding month of last year,
th ile in the northern portion it was about the same. The greatest amounts

8t foll were 2.06 at Rochester, and 2.02 at Mankato and Northfield; sta-

" of the 26th, and which

tions reporting the least amount were Morris, 0.20; Grand Forks, 0.40; Moor-
head, 0.58; Park Rapids, 0.65, 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 corresponding month of
1886, while in a narrow belt running across the state from Moorhead to Du-
luth there was two inches less; immediately to the south of this belt was
another, extending as far south 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 localities averaged about the same as
1ast year.

The following is from the February, 1887, report of the‘ Mis-
sissippi Weather Service,’ Prof. R. B. Fulton, of the University .
of Mississippi, Oxford, director:

Mean temperature, 68°; highest, 81°, at Artonish, on 9th; lowest, 28° at
Batesville, on the 4th; monthly range, 58°.

Average rainfall, 4.98 inches; greatest monthly rainfall, 8.87; least monthly
rainfall, 8.60 inches; average number of days on which rain fell, 10.

Frost occurred on one day only during the month, the 28th, and was reported
from Batesville, Palo Alto, ﬁoch Leven,gBiloxi, Waynesborough and Starkrville.

Thunder-storms occurred at Lamar on the 2d, 18th, 26th; Batesville, 3d,
24th; Vicksburg, 19th, 20th, 26th; Palo Alto, 1st 28d, 26th; Artonish, 14th,
22d; Biloxi, 16th, 19th, 20th, 21st; Oxford, 1st, 14th, 23d.

Sleet foll at Lamar and Batesville on the 4th.

The following is from the February, 1887, report of the ¢ Mis-
souri Weather Service,” Prof, Francis E. Nipher, of Waghing-
ton University, Saint Louis, director:

The observations of Dr. Engelmann from 1837 to 1882 resuited in showing
that when December was abnormally cold there was a high degree of proba.-
bility that January and February would also be cold, although he also noted
exceptions to this rule. In the winter just ended the cold December was fol-
lowed by a cold January, but February has had an average temperature of
38°.7, which is a little over three degrees above the normal temperature. The
average for the whole winter was, however, 81°.4, or about two degrees below
the normal winter temperature. The lowest temperature of the month was
8°.5, on the 4th, and the highest 72°, on the 10th. The mean temperatures of
the decades were 88°.5 for the first, 88° for the second, and 89°.7 for the third.
The temperature fell to, or below, 82° ou twelve days, and on four days it did
not rise above 82°,

The rainfall at the central station was 8.78 inches, whichis 1.28 inches above
the normal. Heavy thunder was -observed as early as the 1st of the month.
The 5th was remarkable for the unusual darkness prevailing in the morning
until about noon of that day. At 12 m. it seemed as dark as night. The"
phenomenon wag local.

The highest temperatures were generally observed on the 10th, and the
lowest on thé 4th of the month.

The rainfall was greatest in the extreme north and south and along the Mis-
sissippi River, where it was over four inches, while in the central and western
parts the fall was between two and three inches.

The following is from the February, 1887, report of the
¢ Nebraska Weather Service,”” Prof. Goodwin D. Swezey,
Doane College, Orete, director:

The month of February has been in no way a marked month, except that
the temperature has been somewhat below the normal.

Prectpitation.—The average snowfall has been about eight inches, which is
two more than the normal for February. Measuted as precipitation or melted
snow it has been less than half an inch over all of the state, except in the
southenstern sections and portions farther north along the Missouri and west
along the Platte. Two small areas of the state, the extreme southeast corner
and a large area along the Platte, have from an inch to an inch and a half.

Temperature.—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 19°; the mean noon tempera-
ture, 26°.8; the highest reported was 68°.8, at Crete; the lowest, —24°.8, at
Ha Sprin;ﬁ .

ind.—Rather severe winds have been felt, the highest velocity being sixty
miles an hour at Lincoln. )

Crop report.—Reports from various localities indicate that the season
everywhere is well advanced and spring grain is being sowa. . .

The following extracts are from the February, 1887, report
of the “ New England Meteorological Society,” Prof. Wm. H.
Niles, of the Institute of Technology, Boston, Massachusetts,
president : i

Reports for the month were received from one hundred and fifty-one ob-
servers.

The weather for the month was variable, being controlled by the passage of
nine cyclonie storms, The preeipitation in southern New Englamf)was gen-
erally snow, turning to rain; the heaviest rain was during the thunder-storm of
the 18th; the heaviest snow fell on the 26th, and remained on the ground over
the en(li of the month, The total preeipitation was decidedly in excess of the
normal. .

The };leriods of general cold were also those of very high pressure, on the 6th
and 14th; the warmer days were on the 8th, 11th, 16th, 18th or 18th, and 24th,
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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 was light snow and rain on the first three days of the month, during
the rise and faﬁ of pressure that preceded the passege of the first cyclonic
storm down the Saint Lawrence Valley on the 8d; the temperature rose to a
maximum of 25° to 40° a little after midnight of the 3d an 4th, and then fell
continuously as the storm moved away with high westerly winds on the 4th,
reaching a calm minimum on the morning of the 6th (12° to —18°) at a time
of very high pressure, the highest on record at geveral stations. Lunar halos
were generally scen on the evenings of the 1st and 4th. On the 8th the third
cyclonic storm passed down the Saint Lawrence, with genersl snow and rein
and rising temperature, again reaching a maximum with southerly winds about

* midnight of the 8-9th, followed by clearing weather, westerly winds, and fall-
ing temperature through the 9th to 8 moderate minimum in the early morning
of the 1Gth. The fourth cyclonic storm passed centrally over New England;
it gave solar halos about noon of the 10th, snow and rain an the 11th; the
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 11th,
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 a
large anti-cyclone; the highest pressure came on the morning of the 14th, givin
the general minimum temperature for the month (6° 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 50°) on the 16th and the
16th, with moderate snow or rain on the 16th. There was a slight fall of tem-
perature with the passage of an area of high Eressure on the night of the 17th,
succeeded by a risc again as a well developed cyclone passed down the Saint
Lawrence on the 18th and 19th; a thunder-storm, with heavy wind and rain,
occurred in the evening of the 18th in southern New England. There were
then slight weather changes until the 24th; the seventh barometric depression,
on the 22d, being very faintly marked. The storm of the 24th came rapidly
from Texas, and moved down the Saint Lawrence, giving general snow the
night before, rain in the morning, and clearing at noon. i

he 26th was suddenly clouded and gave heavy suow in the afternoon and
night during the passage of the ninth and last storm of the month; the tem-
erature rose through the night with southerly winds and fell from the morn-
ing or noon of the 27th as the clouds cleared away, with westerly wind and
snow squalls, thus closing the month with a windy cold wave on the 28th, reach-
ing & minimum temperature on the morning of March 1st.

T hunder-storm of the 18th.—~The fifth cyclonic storm of the month was at-
tended by local thunder-storms south of its path, during its passage from lowa
over the Great Lakes to the Saint Lawrence. While the cyclonic centre
crossed Lake Huron, a thunder-storm traversed southern New England, enter-
ing from New York about 19h. and passing eastern Massachusetts between 21h.
and midnight; it bad 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 pressure,
and to heavy rain, with thunder and lightning end strong, warm soutKea.sterly
winds in the evening, at the time of lowest pressure, Several buildings were
struek by lightning.

The following is an extract from the February, 1887, report
of the “ New Jersey Weather Service,” Prof. George H. Cook,
of the Agricultural College, New Brunswick, director :

The thunder-storm of the 18th was the most remarkable phenomenon of the
month. It was a summer thunder-storm in all its characteristics. The tem-
perature was high, tbe rain dame down in torrents, the lightning was frequent
and the clearing up as sudden as anything that ever happened in the midgle of
July. Every station in the state, except Atlantic City, experienced the same
storm, and quite a number of the observers gave the time it began. In gen-
eral its progress was from southwest to northeast. At Union the flashes were
vivid, averaging three a minute; seventy terrific flashes were counted, and
there wes a greater number of fainter flashes.

The mean temperature as given at New York City, Philadelphia. Moorestown,
New Brunswick, Princeton, Somerville, South Orange, Readington, and Sa-
lem, when compared with normals determined for those stations, shows an
average exeess in temperature of 3°.8 for the month. The daily range of
temperature was quite even. Mr. Spader, at New Brunswick, reports that on
nineteen days the range was less than 10°.

Rainfall. —Twenty stations report ruin or snow to have fallen on an average
of 12.6 days of the 28. The precipitation was exeessive in amount, but quite
evenly distributed throughout the several counties. The mean rainfall, as
compared with normals determined at cight stations, shows an average excess
of 2.40 inches. Sixteen stations noting amount of cloudiness show an average
of thirteen days when the amount of cloudiness averaged eight or more on a
scale of zero to ten. Union, Red Bank, and Clayton report the most sunshine.

The fullowing is from the February, 1887, report of the
“Bouth Carolina Weather Service,” Hon. A. P. Butler, Com-
missioner of Agriculture for South Carolina, director:

The first part of the month was characterized by rather high temperature,
but from the 12th until the close of the month there was a shght decrease in
the daily means, accompanied by cold raing at frequent intervals. The mean
temperature of the month was, however, slightly above the average in the
middle and lower counties of the atate, and about normal in the upper division,

For the state it was 12°.5 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 34° on the coast. The highest temperatures
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 rain fell in the upper counties during the latter part
of the month. In that section of the state it was robub&v slightly in excess of
the average for February, but in the absence OF records for comparison this
cannot be clearly determincd. 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 that of the preceding month, January.

The cold waves were not as severe nor as frequent, and did not extend as
far southward, as those ot the preceding month.

Summary.

Mean temperature, §2°.6; highest temperature, 80° at Charleston, on the
9th; lowest temperature, 24°, at Yorkville, on the 28th; range of temperature,
58°; greatest daily range of temperature, 40° at Cheraw, on the 1st; least
daily range of temperature, 3°, at Columbis, on the 23d, and at Yorkville, 8°,
on the 21st. . .

Mean depth of rainfall, 3.41 inches; greatest monthly rainfall, 6.40 inches,
at Spartanburg; least monthly rainfall, 1.51 inches, at Marion; greatest dail
rainfall, 1.565 inches, at Andersoh, on the 14~16th. _Rainfall exceeding one incﬁ .
in twenty-four hours occurred as follows: Due West, 14th ; Abbeville, 15th
and 20th’; Spartanburg, 18th; Anderson, 19~20th ; Yorkville, 20th and 26th ;
Pacolet, 20th ; Anderson, 24th. Least daily rainfall (inappreciable), at several
stations, on the 1st, 3d, 7th, and 18th.

Frosts.—Frosts occurred generally on the 28th, andin the upper and middle
counties on the 13th, 14th, 17th, 26th, and 27th. TFrom the reports it is be-
lieved that fruit and vegetables 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
“North Carolina Weather Service,” Dr. Charles W. Dabney,
jrs, of Raleigh, director:

Eastern district. .

Temperature.—February has been a comparatively warm month; the tem-

erature for the eastern district, 60°.4, is 5° higher than the normal, 456°,8.
‘I)‘he greatest daily range, 89°, was noted at Cape Henry, Virginia, on the
12th. The least daily range, 3°, was noted at Smithville on the 19th. The
mean daily range was 17°.4, The highest temperature, 77°, was noted at
New-Berne, on the 11th; abnormally lngh temperatures also prevailed at all
points on the 1st, 2d, 7th to 11th inclusive, 16th to 2Dth, inclusive, 24th and
26th. The lowest, 20°, was noted at Lynchburg, Virginia, on the 14th; ab-
normally low temperatures on the &6th, 18th, 14th, and 28th, at other points
in this district were recorded. The absolute range, 57°, was 10° less than the
general range for the state. :

Precipitation,—Although the rainfall in this distriet has been reasonably
fair, and generally well distributed, yet the official records at five Signal Ser-
vice stations show a deficiency of 1.17 inches as compared with the general
average computed for a series of thirteen consecutive years. :

Central district. .

Temperature.—The mounthly mean temperature, for all ‘Points, stands
at 48°.4, while the normal for nine years at Charlotte is 45%6—sn excess
of 8° for the current month. The greatest daily range, 46° was noted at
Maxton, on the 14th, but this record is questionable, the second greatest,
37°, at Goldsborough, on the 17th, looks more reasonable. _The least dail
range, 65° on various dates, was noted at Charlotte, Raleigh, Kinston, David-
son College, Salem, Mount Pleasant, and High Point. The mean daily range
was 20°.1.  The highest temperature, 79°, on the 1st, was noted at Chapel
Hill, and at various other points ahnormally high temperatures were noted on
the lst, 2d, 7th to 11th, inclusive ; 16th to 19th, inclusive; 24th and 26th ;
the lowest, 12°, on the 14th, was at Reidaville, and on the bth, 6th, 12th to
14th, inclusive ; 20th to 23d, inclusive; 27th and 28th, abnormally fow tem-
peratures prevailed ; the absolute range was 67°, ’ .

Precipitation.—The mouthly average precipitation was 4.02 inches, this,
compared with the ieneral monthly average, 4.46 inches, determined by the
official records at Charlotte, for a series of nine consecutive years, shows a
small deficiency, 0.48 ineh, for the month of February, 1887, As the
February record at Charlotte is above the general average for all other points
in the central distriet, these figures, although not satisfactory, canbe aceepted
as a fair comparison. Four days, the 8th, 18th, 26th, and 28th, were remark-
able for an entire absence of rain.

Western district.

Temperature.—Mean temperature, 49°.2; highest, 74° on the 10th, at
Chattanooga, Tennessee ; lowest, 12° on the 27th, at Chattanooga ; absolute
range, 62°; greatest daily range, 89° on the 1st, at Asheville ; least, 8°, on
the 21st, at Marion. Mean daily range, 19°.2,

Precipitation.—Whether the average rainfall on the western slope of the
Smoky Range Mountains is a fair standard by which we can estimate the
probagle rainfall for the eastern slope, is an unanswered question; future
developments, can, however, prove this. Official statisties on record at Chat-
tanooga and at Knoxville, Tennessee, covering a period of nine consecutive
years, show an average rainfall of 5.11 inches for the month of February—
5.8b inches at Chattanooga and 4.87 inches at Knoxville. L

These averages, eompared with the actual amount of rainfall collected at
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these points, show an excess of 1.81 inches at Chattanoogsa, and 1.80 inches
&t Knoxville.
Summary.
HﬂMean temperature, 49°.2; highest temperature, 79, on the 1st, at Chapel
3 1; lowest temperature, 12°, on the 27th, at Asi]eville; greatest ciaily range,
; on the 1st, at Knoxville, ’i‘ennessee; least daily range, 8°, on the 19th, at

mithville ; mean daily range of temperature, 18°.9.

Average monthly rainfall, 8.85 inches.

Prevai ing directions of wind, northeast and southwest.

verage number of clear days, 4; average number of fair days, 11; aver-

8ge number of cloudy days, 18.

ecord of sunshine at Experiment Farm, two miles west of Raleigh, North

Carolina.
. I%umborof Number of D I
Date. hours of | hours re- | Degree of in- Tinie of day during
te poarsible!corded by tensity. sunshine. Romarks.
sunshiune, linatrument
— [ . _,_’ [
Fe})m’,' hoom. | hoom
el 107 | 5 30 jeeminiens ‘ 9.30n. m, to 12,15 p. .,
| to3 )]
2 I ¢ - o o .| Foggy all day.
3 0 10 | 3 o
|
4 10 12 ° © [ Cloudy.
g 1015 | o o Rainy.
.10 17 ; © ] Do.
7 10 20 | 4 45 Interrupted.. r1.30 a. n1. t0 4.15 p. m.....
8 10 22 | 4 o | Bright 12.30 p. m.
9 10 2§ | 2 45 Faint . 9.300, tn,
Io 10 27 1 Faint 1.15 p. m.
¢ 10 291 6 9.45 &. m.
12 10 31 i 6 9.45 6. M. 10 3.45 P. m.....
13 10 34 , 7 9.15a.m. t04.15 p. m.....
;4 10 36 | 0 0 [reisimunieeninns sestnntnneenssinnnnieasssnissnicneee Cloudy
S 10 39 . 0 Do.
16 10 42 | 6 I'1ra, m. to §.15 p. m,
b 10 44 . 7 a. m. to4 p.m..
1 10 46 | 1 arfous intervals .
19 10 49 , 6
20 10 52 f o Cloudy
21 10 55 | © Do,
I B
[ ceferserrierisesnsessnansranantes sreses o,
24 I g .5 12,30 p. m. t0 5.30 P. ...
:g 1 I s 9.15 &, . to 2.30 p. ...
IT B | 0 0 lissineiinniniiii. onsraseainene sesersnane .| Cloudy.
a7 11 10 g 9 8. m. t0 4.4 P. 1
28 o1 | , ga.m. tosp. m..
Average.] 10 ¥, 3 9 1

The following is an extract from the ‘‘Tennessee State
0ard of Health Bulletin” for February, 1887, prepared under

the direction of J. D). Plunkett, M. D., President of the State
oard of Health. The weather report is prepared by H. C.
ate, Director of the State Meteorological Service:

¢ The‘month of February was characterized by an abnormally high tempera-
ure with an excessive amount of rainfall and high winds, also for the absence
Ot snowfgl],

F he mean temperature was 49°.3, more than four degrecs above the highest
ebruary mean of the past four yeprs, and as much as 15°.6 above the ‘1885
'7“%&“, which was the lowest of the period named. The highest temperature,
6%, recorded on the 2d and 10th, was the greatest maximum in February of
o € past four years, being 2° above that in 1884—the next highest. The low-
rst temperature, 26° recorded on the 18th and 28th, was the highest minimumn
€corded in February of the past four years, the next highest being 4° below
2ero in 18856. It was 42° above the February minimum in 1886—a remarkable
lterence. The general ranges of temperature were small compared with
0se of the two preceding years. During the month, four cold waves ex-
. nded over the state, thrce of which were verifications of the predictions, and
ng, 8 partial verification. The first was announced on the 3d, temperature
Th. minimum reached 26°.3 on the 4th. This warning was partially verified.
" € 8econd was annonnced on the 8th, temperature 67°, minimum 42° on the
on’ The third was announced on the 11th, temperature 67° minimum 22°.7
N the night of the 12th and morning of the 18th. The fourth was announced
0? the 26th, temperature 60°, minimum 28° on night of the 27th and morning

the 28th. The last three were fully verified.
than & meaN depth of rainfall was 8.03 inches, more than two inches greater
a1 the February mean of the past four years, and not gquite half an ineh less
ina}? the mean of Fobruary, 1884, which was abnormally great. It was 5.84
1808 g greater than the mean in 1885, and 4.28 inches greater than that in
6. Of this amount the eastern division received an average of a little more
anﬂﬂ 8even inches, the middle division about eight and three-fourths inches,
e f?he weatern division nearly seven and 8 half inchies. The greatest monthly
rn all was 18.08 inches reported at Riddleton, which also reported the
lgngll:test February roinfall in 1884 and 1885, The least rainfall was 5.35
re es, report?d at McKenzie. The greatest local daily rainfall was4.88 inehes,
141311:!10(1 at Dickson on the 28d. ‘The days of greatest rainfall were the 3d,
aboo 23d, and 26th; the greatest fall being on the 23d, when an average of
W Out an inch an a half of rain fell throughout the state. The rain of the 14th
88 very nearly s great. The 10th, 27th, and 28th were the only days re-

ported without rain. Most of the rains during the month were general, though
many of them were light. The proportion of cloudiness was abnormally great.
A marked feature was the entire absence of snowfall. The winds during the
latter half of the month were high, and destructive to timber and fencing. Sev-
eral severe electric storms accompanied the rains, Frosts occurred on about
ten days, and about half of them were killing frosts.

Summary.

Mean temperature, 49°.3 ; highest temperature, 76° on the 2d. at Hohen-
wald, and on the 20th, at Riddleton ; lowest temperature, 20° on the 18th at
Holenwald, and on the 28th, at Greeneville, Cookeville, and Manchester;
range of temperature, 66°; mean monthly range of temperature, 47°.7 ; great-
est monthly range of temperature, 56°, at Hohenwald ; least monthly range of
temperature, 41°, at Rogersville; mean daily range of temperature, 14°.2;

reatest daily range of temperature, 41°, on the 3d, at Milan and Memphis;
cast daily range of temperature, 2° on the 6th, at Waynesborough ; mean o
maximum temperatures, 72°.3 ; mecan of minimum temperatures, 23°.9.

Average number of clear days, 4.7 ; average number of fair days, 7.1; aver-
age number of cloudy days, 16.2; average number of days on which rain or
snow fell, 12.5. : -
Warmest days, 2d, 10th; coldest days, 18th, 28th.
Prevailing winds, south.and southwest.

NOTES AND EXTRACTS.
BAROMETRIC PRESSURE DURING HIGH WINDS.

The following report by Sergeant D. J. Carr, observer at
Mount Washington, New Hampshire, has been received by the-
Chief Signal Officer in reply to a communication directing that
special observations of the mercurial and aneroid barometers
be made at that station for the purpose of ascertaining, ap-
proximately, the effects of high winds and gusts ou barometric
pressure within a room like that of the station at Mount Wash-
ington : }

T have the honor to report that the observations liave been made as directed
and the utmost care taken to secure reliable data. The construection of this
building rendered it impossible to obtain direct exposures of the barometers
to the windward, and the leeward window used to obtain data is southeast,
twenty-four feet distant, and ina different room from where the barometers are
situated, as may be seen by cousulting the attached diagram. From the data
obtained, I would make the following reply to the questions eontained in your
letter:

1st. ““When very violent winds are blowing, does the mercurial barometer
fluctuate or pump noticeably ; if so, what isthe range and what is the duration of
the fluctuations, and how are they related to gusts of wind?”’ Answer: Rapid
fluctuations of the barometer are always noticed during the prevalence of high
winds,but the extent ofthese fluctuations are dependent upon tlle ingress or egress
furnished the air, if all windows and doors are closed the fluctuations do not
exceed .008 of an inch, but they are practically continuous and are due to the
air escaping through the open door of the stove; to obviate this is impractica-
ble, as it is necessary to keep the drafis closed; it is also believed, too, that the
gwaying or trembling of the building bas a slight effect upon the column of
mereury in the barometer. The fluctuations of pressure during high winds
when either a windward or leeward window is open are very marked, and will
be referred to. ,

2d and 3d. ‘‘ Do these fluctuntions consist principally in & dropping belo
an average or in a rise above; which occurs first, the drop or the rise?” What
is the difference in character and extont of these fluctuations under the fol-
lowing different conditions: Doors and windows all shut and the chimney draft
and stove closed as inuch as possible; doors and windows shutand the chimney
draft opened wide; chimney closed and a leeward window open; chimney,
closed and & windward window open?’’ Aunswer: the curve of fluctuation de-
pends upon whether the air is admitted to the room by opening a windward
window, or an escape to the leeward furnished it. If a windward opening is
made an inereascd pressure is immediately noted, the increase being propor-
tional to the velocity of the wind; if a lceward window is opened a decreased
pressure is shown. There is, however, a difference both in the character and
extent of the fluctuations under the above conditions. The opening of a wiud-
ward window and the increase of pressure are synchronous, while if a leeward
window is opened an interval of time elapses bofore o decreased pressure is
noted: this interval is very small, probably not more than a second, and is
caused, perhaps, by the immediate surcharging with air of the room when a
windward opening is made, while when a [eeward window is opened the air
lacks, ag it were, the force to push'it out at once. With doors and windows
closed and the chimney drafts open there are slight fluctuations, a wind of 100
miles per hour causing & rise or fall in the barometer of not move than .006 of
an incﬂ the fall generally occurring first, although the opposite has been oc-
cusionnhy noticeg.

4th. ‘“Besides the changes in fluctuations, possibly due to the opening of
windows, is there any difference in the goneral height of the barometer due to
open-and closed windows and chimney?” Answer: Yes; the general height
of the barometer during high winds, excluding fluctuations, is sensibly affeeted
by the opening of a windward or leeward window; in the former case itis above
and in the latter below the normal, the effect being greater under the former
conditions, and in both cases the extent is governed%:y 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 it as, the cistern of the
mercurial barometer. It is intended to investigate further next summer the
effects of wind gusts upon barometric pressure at this station by other and
somewhat different observations, and it is believed interesting data will be
secured.

. N. H.

¢
.

Window (does not open).

Leeward

C Windward window.
D,
B.

A. Mercurial barometen

B. Anervid

Diagram showing location of instruments at the Signal Service station, Mount Washin,

SN

ERAKATOA SMOKE AND THE BKY-GLOWS.
[By Junior Prof. H. A. Hazen.]

Professor Kiessling, of Hambur%, has recentl
aper on this subject (see Sitzungsber der Kgl. Preuss. Akad. d. Wiss. zu
erlin, p. 529, 1886). Perhaps the most significant part of the paper is
8 pamaf)denial of the commonly-held view that the remarkable sky-glows,
beginning in the latter part of August, 1888, were due to the effect of fine
volcanic ashes thrown into the upper atmospheric layers by the very vio-
lent outburst of Krakatoa on August 27, 1883. Professor Keissling writes:
41t is easy to show that air which is full of extremely fine dust, or artificially
ground Krakatos 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-

bustion as are beyond direct optical observation."’

Granting that 1t 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
5reater laboratory, it is gratifying to see that Professor Kiessling 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
introduced difficulties far more serious than any to be met in the original
view. The following are a few of the more serious objections to the theory
that the sky-glows were caused by Krakatoa smoke or gases.

lst. If an{ one will project the various first appearances of the glows upon
s map he will find that, even after making due ’agﬁ)wance for lack of records,
for non-uniformity in the scale of intensity, etc., it is still impossible to connect
them by any reasonable hypothesis with smoke clouds coming from Krakatoa.

2d. The facts require that there be two currents in the upper atmosphere,

publigshed an important

starting from Krakatoa, and running in opposite directions at a velocity about.

fortxblmetres per second (eighty-nine miles per hour). This is clearly im-
vasible.

P 3d. There is unquestioned evidence that the movement of the upper atmos-

phere is from west to east, which is contrary to the movement of the bulk of

the supposed Krakatoa smoke current.

4th. No velocity even approximating to forty metres per second, can be ad-
mitted. The highest average August velocity on Pike’s Peak, which is more
than 2,500 miles north of tﬁe equator, and 14,134 feet above sea-level, is ten
metres per second, and on the highest mountains near the equator, where we
have observations, it is somewhat less than that. The motion of the highest
cirrus clouds is from the west, and, while in the neighborhood of storms, there
have been estimated velocities of fzorty metres, per second, for ashort time, yet
itis highly probable that the average velocity in the summer season is not ovey
ten metres, per seoond. Professor Kiessling cites Prof. W. Siemens as au-,
thority for the theory that the earth rotates on its axis without carrying the
uppel;'1 air strata with it. It may be safely said that this theory is utterly un-
tenable.

6th. That the sky-glows were largely dependent on meteorological conditions -
was very apparent in the higher latitudes. They were only seén in perfection
in the evening, when there was a marked area of high pressure to the west.
It was fr’e?uentl{) remarked that on some clear nights, when the conditions
af)peared avorable for the manifestation, provided it was dependent upon a
cloud of smoke. there were no glows to be seen.

6th. Tt is highly probable that no possible velocity of propulsion could carry
smoke or gas to anything like the helﬁht needed for explaining the phenomena,
but grantini that this smoke reached the higher regions of the atmosphere,
say twenty kilometres (ncarly thirteen miles), it will be admitted, 1 think, that
it would be diffused throughout the whole upper regions with a velocity ap-
proaching that of sound, and in a few seconds the resulting density would ge
altogether too slight to produce any marked effect on the sun’s hight. This
last consideration shows Eow utterly wide of the mark is the theory that there
could be anything approaching even a cloud of this smoke.

There are many other objections to the theory that thesé glows could have
been produced by any direct ejecta from Krakatoa, but the above views are
sufficient to show its great weakness. There seems to be a gradual settling -
down of meteorologists to the view that the glows were an extraordinary in-
tensification of ordinary sunrise and sunset phenomena, which we know are
due to the presence of water or ice particles in the atmosphere. Itis probable
that an unusual electrical activity, possibly concomitant with the Kraktoa 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 flo“( in all its intensity, and an absence or diminution of any one
or more would give a less effect.

The following table, furnished by Capt. M. W. Wood, As-
sistant Surgeon, U. 8. Army, and forwarded by 2d Lieut. D.
L. Brainard, 2d Cavalry, U. 8. 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 for a gale of fifty miles per hour:

Temperature. Precipitation,
-} -} -}
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February 78|—24| 86| 53'70.4/38.7{18.6/31.4] 1.1 0.08'0.23 1.88 2.4
83— 4| 84} 6775.4[46.7 33.4[38.1] 1.6 0.07,0.92] 7.38] 2.9
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115 35i 80| 49'59.2 3.874.477.6 9.1 0.74(2.63! 21.04| 2.5
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_— Observations of barometric pressure during high winds on Mount Washington, New Hampshire.
Rea . . Reading of b e- Reading of barome-
tog\?lgl?{vll):fl%?ﬁ, Roading of bnr%r‘no- Iloadmg‘orflharomc- o '\I\ﬁth gxl;ll);] - Roudingl(:lfl barome. | '\'\g“h :nly " Resdlng‘og barome-
doors, and chim. tor with tho chim- | ter with every-| j o orq" window! tOF w' overy- | windward window ter with every-
Date, closod. ney only opened. thing closed. open. thing closed. open. thing closed. Wind.
Mercurial| Anerold, |Mercuriall Aneroid. | Mercurial} Aneroid. |Mercurial; Aneroid. |Mercurial| Aneroid. &Iercurh\lI Aneroid. |[Mercurial| Aneroid.
N .
8o 1886,
Pt.29..../10.308. m.|10.32 8. m.|10.34 8. m [10.35 &. M.|10.38.30 &.[10.39 &, m.|10.43 .M. [10.44 &. m.|10.49 &, M.|10.20.30 8.|10.52 &. M.{10.52.30 &.110.54 &. M, 10,55 8. M | ]
m, : m. m.
a23.633 23.719 23.627 23,702 23 .f:,o 23.708 23.622 23.704 | a23.643 23.720+| 23.672 23 742 23.643 23.703
- 2 ) ™ £. R »
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Extremes| Extromes
:gggg :3?32 Velocity 65 miles an hour,
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OPt. 2g....111.258. m.|11.25.30 8./11.27.30 8. 1128 n, m.I11.35 0 m.l11.35.15 a.f11.36.30 A 1137 8. m.|11 39 a. m {11408, M. [1T.42 8. M.11T.42.30 &.[11.47 B. M AL, 47 30 8, :.vx:“'hour; direction,
m, m. m, m. m. *
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m. m, : {om. m. gusts estimated 85 milea
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| m, | n. | I mated 80 miles an hour;
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m, n. m.
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= N | l [ P mated go miles an hour;
= 5 | ! £g =5 direction, nnw.
2 * Bem 2
l Ers ] 2
‘g . 2 N s o
> 3 - ' e o ®
= g -] &a
2o = | T2 | o8s
E . . 52f | B2E
g ! cER | 2R
& & ‘ > d
Depression first. Rising w|ith every
] | gujst.

na) Se

a Barometer adjusted.

NoTk.—Mercurial barometer correctod at caeh observation for tcmperature and instrnmental error, and aneroid corrected for instrnmonta] error,
t¥ice mercurial No. 595 used in making tho above observations.

Pike aneroid No. 195 and Sig-
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