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the 7th and 8th a storm of mod_erate strength moved north of
east from mid-ocean in high 'la,tltudes and disappeared beyond
the region of observation after the 8th. On the 9th a storm
which had apparently advanced from northwest of Bermuda
was central between Bermuda and the Grand Banks, whence
it moved to south of the Grand Bauks by the 10th, after which
it recurved northward over the east edge of the Grand Banks,
and after the 11th united W.ltll a depression which had ad-
~anced from Nova Scotia during the 11th and morning of the
12th. By the 13th this storm had moved rapidly north of east
to the 25th meridian, after which it disappeared beyond the
region of observation. On thé 14th and 15th a disturbance
occupied the ocean west of the Bay of Biscay and the Spanish
Peninsula. On the morning of the 'l2th a storm of consider-
able strength was central south of Nova Scotia, whence it
moved to north Newfoundland by the 13th, and north of east
to the 40th meridian by the 14th, after which it passed south
of east, and apparently disappeared over the Bay of Biscay
after the 15th. On the evening of the 16th a storm appeared
off the south Atlantic coast, to which position it had apparently
advanced from the southeast. Duriug the 17th this storm
moved northward along the south and middle Atlantic coasts,
and on the morning of the 18th was central southwest of Nova
Scotia, with pressure below 29.30 (744). By the morning of
the 19th the storm was central over north Newfoundland, with
pressure below 98.80 (731), whence it moved northeastward to
the 50th meridian by the 20th, without an appreciable loss of
epergy. By the 21st the storm had moved north of east to
about the 33d meridian, after which it disappeared north of
the region of observation. On the 16th a storm appeared over
mid-ocean, and moved southeastward to the 50th parallel in
about W. 23° by the 17th, and by the 19th was apparently
<central west of Ireland, where pressure 29.20 (742) was re-
-ported. The storm appa.rentl yremained in that region during
the 19th, after which it disappeared beyond the region of obser.
vation, baving apparently passed southeast of the British Isles.
On the 23d a storm was central northeast of Newfoundland, to
which position it had advanced from the Gulf of Saint Law-
rence. By the 24th the storm had moved rapidly eastward to
about the 25th meridian, after which it recurved to the north-
ward and disappeared north of the region of observation.
TThis stormn was apparently deflected to the northward by high

pressure over and south of the British Isles. On the 24th a
storm was central north of Newfoundland, having advanced
from the Saint Lawrence Valley, whence it moved east and
south of east to about the 23d meridian by the 27th, after
which it appareuntly recurved northward under the influence
of high pressure to the eastward. On the morning of the 27th
a storm was central off the New England coast, to which posi-
tion it had advanced from the middle Atlantic coast, whence
it moved northeast over the Gulf of Saint Lawrence by the
28th, after which date it disappeared north of the region of
observation. This storm exhibited marked energy on the 27th
and 28th. On the morning of the 30th a storm was central
south of Newfoundland, having advauced eastward over New
England and Nova Scotia, and by the morning of the 31st the
storm-centre had moved to northeast of Newfouudland, where
a moderate display of energy was shown.
gocEAN I0E IN DECEMBER. .

The only ArClic1Ce roported was a large iceberg in N. 49°
39/, W. 47° 50/, on the 13th. The Strait of Canso was reported
full of ice on the 27th. In December, 1882, 1883, 1884, 1886,
and 1888, no Arctic ice was reported near Newfoundland and
the Grand Banks. In 1885 several icebergs were observed off
the Newfoundland coast the latter part of the month. In 1887
a small iceberg was reported in N. 46° 10/, W. 47° 28/ on the
26th, and a small iceberg in N. 48° 20/, W. 48° 40/ on the 28th.

. g FQG IN DECEMBER.

The limits of Tdg-areas west of the 40th meridian, as de-
termined by reports of shipmasters, are shown on chart I by
dotted shading. East of the 55th meridian fog was reported
on 3 dates. No fog was reported west of the 55th meridian.
Compared with the corresponding month of' the last 3 years
the dates of occurrence of fog near the Grand Banks in De-
cember, 1890, was 2 less than the average. The average
number of foggy days between the 55th and 65th meridians in
December, as shown by reports of the last 3 years is 4, and
west of the 66th meridian the average number is 3. On the
dates fog was reported near the Grand Banks for the current
month, the 11th, 28th, and 29th, it occurred with the approach
of general storms from the westward. On the 3d, 6th, 17th,
and 26th, dense fog was reported at points along the New
England, New York, and New Jersey coasts with the approach
of general storms.

(TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit).

Many of tho voluntary stations do not have standard thermometers or shelters.

The distribution of mean temperature over the United
States and Canada for December, 1890, is exhibited on chart
IL by dotted isotherms. In the table of Signal Service data
the monthly mean temperature aud the departure from the
normal are given for regualar stations of the Signal Service.
The figures opposite the names of the geographical districts
in the columns for mean temperature and departure from the
normal show, respectively, the averages for the several dis-
tricts. The normal for any district may be found by adding
the departure to the current mean when the departure is below
the normal and subtracting when above. The monthly mean
temperature for regular statious of the Sigunal Service repre-
sents the mean of the maximum and minimum temperatures.

The mean temperature was highest in extreme south Florida,
where it was above 65, and the mean values were above 60
over the southern half of the Florida Peninsula, in the lower
Rio Grande valley, and in extreme south California and south-
west Arizona. The mean temperature was lowest in north
New Eugland and the Saint Lawreyce Valley, where it was
below 10, and the mean readings were below 20 north of a
line traced from extreme south New Hampshire westward to
northeast Pennsylvania, thence northward over central New
York, and thence west-northwest over south Manitobs. The

mean temperature was also below 20 at stations in central
Idaho and Wyoming.

The mean temperature was above the uormal, except from
the east part of the upper lake region eastward and southward
to the Atlantic coast, and on the middle Pucific coast and the
west part ot the middle plateau region. The greatest depart-
ure above the normal temperature occurred in the British
Possessions north of Montana, where it was more than 15, and
the departure above the normal exceeded 5 over the northern
part of the country between the 87th and 120th meridians, and
thence to north Texas. The departare above the normal also
exceeded 5 on the extreme south Pacific coust and in southwest
Arizona. The most mmarked departure below the normml tem-
perature occurred in the Saint Lawrence Valley and thence
southward to the west Maine coast, where it exceeded 10, and
the departure below the normal exceeded § generally in New
York, New England, and the Canadian Maritime Provinces.

A notable feature of the distribution of temperature for the
month was the cool weather which prevailed over the north-
east part of the country, and the unusual warmth of the season
in the north-central districts. At Montreal, Quebeg, where
the normal temperature for December is 14 above that of Saint
Vincent, Minn., and 6 above that of Bismarck, N. Dak., the
mean temperature for the current month was 12 and 18 below
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that of the stations named, respectively; and at Eastport, Me.,
where the normal temperatare is 21 above that of Saint Vincent,
Minn., and 12 above that of Bismarck, N. Dak., the mean
temperature for the current month was 1 and 7 below that of
the stations named, respectively.

The following are the more important general temperature
changes of the month :

{Pn the 2d a severe cold wave extended from Minnesota east-
ward over the Saint Lawrence Valley, the minimum tempéra-
ture falling below —25 in parts of Quebee, Ontario, and in
northwest Minnesota, to —8 at Eastport, Me., Northfield, Vt.,
and Sault de Ste. Marie, Mich., and to —6 at Duluth, Minn.
On the 4th unusually cold weather prevailed east of the Rocky
Mountains, the temperature in Wisconsin, north Illinois, and
portheast Towa being more than 20 below the average for the
season. A report from Quebec, Quebec, dated the 8th, stated
that an ice bridge had formed over the Saint Lawrence River,
and that this was the earliest date on record for the formation
of an ice bridge at that point. On the 10th a warm_wave ex-
tended from the Lake region southwest to Missouri and Kausas,
and thence northward to Manitoba, the temperature in the
Dakotas and Manitoba being 20 to 30 above the average for
the season. From the 19th to the 22d unusually warm weather
prevailed in Minnesota and the Dakotas, the temperature
ranging 20 to 30 above the average for the season. On the
22d the temperature in west Wisconsin, east Minnesota, Wyo-
ming, and Montana was 20 above, and in the Dakotas 30 to 40
above the average for the season. In north Minnesota the
high temperature was unprecedented, and was 5 to 10 higher
than ever before recorded for the season. On the 31st the
temperature was 25 to 30 above the average in Arkansas, east
Missouri, and Iowa, and the month closed with one of the
warmest periods on record for the season in that region.

The warmest December in the history of the Signal Service
occurred from Nevada and Arizona eastward to the Atlantic
coast from Massachusetts to north Florida in 1889, when the
mean temperature was 5 to 9 above the normal in the plateaun
region, 10 to 15 above on the middle-eastern and southeast
slopes of the Rocky Mountains and in the west Gulf states,
13 to 18 above in the middle and lower Mississippi and lower
Missouri valleys, 9 to 10 above in the east Gulf states, 13 to
to 16 above in the Ohio Valley and Tennessee, 9 to 12 above
in the lower lake region, and 7 to 10 above in the south and
middle Atlantic states and south New England; on the north
Pacific coast, in the Sacramento Valley, and the west parts-of
the middle and northern plateau regions in 1886, when the
mean temperature was 2 to 7 above the normal; in the upper
Missouri valley and on the Pacific coast from San Francisco
to Los Angeles, Cal., in 1885, when the mean temperature was
13 above the normal in the upper Missouri valley, and 2 to 3

above on the Pacific coast; in the Dakotas and Red River of

the North Valley, and from Lake Ontario eastward over north
New York and north New England in 1881, when the mean
temperature was 10 to 12 above the normal in the Dakotas and
6 to 10 above in north New York and north New England;
over the Florida Peninsula in 1879, when the mean tempera-
ture was 4 to 6 above thenormal; and in the upper lake region
and along the Mississippi River north of the 40th parallel io
1877, when the mean temperature was 10 to 17 above the normal.

The coolest December in the history of the Signal Service
was generally noted east of the lower Missouri valley and the
southeast slope of the Rocky Mountains in 1876, when the
mean temperature was 6 to 8 below the normal in the west
Gulf states, 9 to 15 below in the middle and upper Mississippi
valleys, 7 to 9 below in the east Gulf states, 9 to 12 below in
the Ohio Valley and Tennessee, 6 to 12 below in the south and
middle Atlanticstates and New-England, and 7 to 10 below in
the lower lake region; from the north Pacific coast and the
northern plateau region sontheast over the lower Missouri Val-
ley in 1884, when the mean temperature was 6 to 10 below the
normal on the north Pacific coast, 16 to 17 below in the north-
ern plateau region and on the northeast slope of the Rocky

Mountains, and 9 to 12 below on the middle-eastern slope of
the Rocky Mountains and in the lower Missouri valley; in the
middle Missouri valley and over a greater part of California
south of the 40th parallel in 1879, when the mean temperature
was 14 to 15 below the normal in the middle Missouri valley
and about 3 below in California; and at stations in the central
upper lake region in 1872, when the mean temperature was 9
to 10 below the normal.

In 1889, when the mean temperature was the highest ever
reported for December over a greater part of the country south
of the 45th parallel and east of the 115th meridian, an area of
high pressure occupied the southeastern states, where the mean
pressure was about one-tenth of an inch above the normal;
no general storm traversed the country east of the Mississippi
River and south of the 40th parallel; and there was an unusual
prevalence of general storms over and north of the Lake region.

In 1876, when the mean temperature was the lowest ever
reported for December over the country east of the Mississippi
River, an area of unusually high pressure extended over and
west of the lower Mississippi valley; a similar area occupied
the eastern Dakotas; and three well-defined and energetic
general storms traversed the Gulf States.

() DEVIATIONS FROM NORMAL TEMPERATURE.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperature for Decem-
ber for a series of years; (2) the length of record during which

‘the observations have been taken, and from which the normal

has been computed; (3) the mean temperature for December

1890; (4) the departure of the current month from the normal ,7
(6) and the extreme monthly mean for December, during the
period of observation and the years of occurrence:
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Deviations from normal temperature—Continued.
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a/[AXIMUM AND MINIMUM TEMPERATURES.

The highest temperature reported by a regular station of the
Signal Service was 88, at Brownsville, Tex., on the 5th., The
maximum temperature rose above 80 over the Florida Penin-
sula, in south and east-central Texas, and at Los Angeles,
Cal., and was above 70 south of a line traced from the Atlantic
coast in latitude about 34° westward to the Mississippi River,
thence northwestward ,to extreme southwest South Dakota,
and east of this line continued southward to west Texas. The
maximum temperature was also above 7_0 over south California,
extreme south Nevada, 'and west Arizona. The maximum
temperature was lowest in_New England uorth of Massachu-
setts, generally over New York, the Lake region, and Minne-
sota, and at statious 10 the middle and northern plateaun
regions, where it was below 50. At stations in the middle and
west Gulf states and the middle Missouri and Red River of the
North valleys the maximum temperature was higher than pre-
viously reported for December, the excess .a,bo\,e the highest
maximum temperature previously reported for December vary-
ing from 1 to 4 in east Tpxas, from 2.to 4 in the middle Mis-
souri valley, and amounting to 8 at Saint Vincent, Minn. The
reports of United States Army post surgeons and voluntary
observers show the following maximum temperatures in states
and territories where temperature rising to or above 80 was
reported: Fort Ringgold, Tex., 92; Gila Bend (2), Ariz., 88;
Alva, Fla., 86; several statious in Louisiana, 82; Vaiden,
Miss., 81; Citronelle, Ala., and Blakely, Ga., 80.

The lowest temperature reported by a regular station of the
Signal Service was —27, at Saint Vincent, Minn., on the 2d.
The minimum -temperature fell below zero in New England
from Massachusetts northward, in northeast New York, in the
extreme north part of the upper lake region, and north of a
line traced from north Wisconsin southwestward to west-
central [owa, and thence northwestward to northwest Montana.
The minimum temperature Wwas highest over extreme south
Florida, where it was above 50, and the minimum values were
above 40 over south Florida, extreme south Louisiana, along
the south Pacific coast, and in extreme south Nevada. The
reports of United States Army post surgeons and voluntary
observers show the following minimum temperatures in states

and territories where temperature falling to or below zero was
reported: Orono, Me., —36; East Berkshire, Vt., —34; Ber-
lin Falls, N. H., —31; Fort Pembina, N. Dak., —29; Poke-
gama Falls, Minn., —24; Woonsocket, S. Dak., and Brecken-
ridge, Colo.,, —21; Fort Keogh, Mout., —19; West Bend,
Iowa, and Madison Barracks, N. Y., —18; Hillman, Mich.,
—17; Hayward, Wis., —16; Saratoga, Wyo., —14; Troy, Pa.,
—13; Monson, Mass., and Fort Niobrara, Nebr.,—10; Bonanza,
Idaho, —9; Southington, Conn., —b; Garrettsville, Ohio, —4;
Lakin, Kans., and Cassville, Mo., —3; Chama and Monero,
N. Mex., and several stations in Illinois, —2; Alta, Utah, and
Burns, Oregon, zero.
© LIMITS OF FREEZING WEATHER.

The southern limit of freezing weather is shown on chart IV
by a line traced from the Florida coast south of Jacksonville
southwestward to the west Florida coast south of Tampa, and
a second line traced just inside the west Gulf coast. The west-
ern limit of freezing weather is shown on this chart by a line
traced from the lower Gila valley, Arizona, west of north to
extreme south Nevada, thence westward to west-central Cali-
fornia, thence west of north along the San Joaquin and Sacra-
mento valleys to extreme northwest California, thence along
the coast line to the mouth of the Columbia River, and thence
northward inside the coast line over west Washington. -

RANGES OF TEMPERATURE. :

The greatest and least daily ranges of temperature are given
in the table of Signal Service data. The greatest monthly
ranges of temperature occurred in the middle Missouri and
Red River of the North valleys, where they exceeded 70, whence
they decreased eastward to less than 40 from the lower lake
region southward to east Tennessee and the middle Atlantic
coast, and thence increased to more than 60 in north New
England. TFrom the middle Missouri valley the monthly
ranges decreased southeastward to less than 30 over extreme
south Florida, southward to less than 40 on the middle Texas
coast, southwestward to less than 40 over south Arizona, and
westward to less than 30 on the middle Pacific coast, and to
less than 20 in extreme northwest Washington.

() rrosr.

The first black frost of the season was reported at Shreve-
port, La., on the 9th, and at New Orleans, La., on the 10th.
The first killing frost of the season was reported as follows:
1st, Monticello, Ga.; 4th, Little Rock, Ark.; 8th, Palestine,
Tex.; 9th, Pensacola, Fla.; 10th, Savannah, Ga., Duke, Fla.,
and Red Bluff, Cal.; 28th, Villa City, Fla., and Charleston,
8. C.; 20th, Tampa, Eustis, Jacksonville, and Titusville (1
mile from), Fla. Compared with the average date of first kill-
ing frost in the several localities the killing frost of the 10th at
{New Orleans, La., was about 1 week late; that of the 4th at
iLittle Rock, Ark., and of the 29th. at Titusville, Fla., was about
2 weeks late; that of the 9th at Pensacola, Fla., and of the
29th at Tampa, Fla., was about 3 weeks late; that of the 10th
at Savannah, Ga., and of the 29th at Jacksonville, Fla., was
about 4 weeks late; that of the 8th at Palestine, Tex., was
about 5 weeks late; and that of the 28th at Charleston, S. C.,
was about 2 months late. Light frost occurred as far south as
Lee county, Fla., on the 10th, 19th, 29th, and 30th; to extreme
south Alabama and Mississippi on the 1st, 9th, 10th, 18th,
19th, and 27th to 29th; in east Texas to the 29th parallel on
the 8th to 10th, 17th, 18th, and 26th; in southwest New Mexico
and southeast Arizona on a number of dates; and in Califor-

nia to Los Angeles on the 6th, 9th, and 31st.

O PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United States and
QOanada for December, 1890, as determined from the reports of
nearly 2,000 stations, is exhibited on chart III. In the table
of Signal Service data the total precipitation and the depart-

ure from the normal are given for each Signal Service station.
The figures opposite the names of the geographical districts in
the columns for precipitation and departure from the normal
show, respectively, the averages for the several districts,



