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Rhode Island.—Bristol, Kingston (2), Lonsdale, and Paw-
tucket, trace. South Dakota.—Fort Meade, 12; Webster, 9;
Kimball, 6.5; Fort Sully,6.2; Fort Randall, 6; Fort Bennett,
5.8; De Smet, Onida, and Yankton, 5.5; Wolsey, Alexaun-
dria, Flandreau, Howard, and Woounsocket, 5. Tennessec.—
Grreeneville and Nunnelly, trace. Teras.—Hartley,3. Utah.—
Taylor’s Ranch, 9. Vermont.—East Berkshire, 6. Virginia.—
Richmond, trace. West Virginia.—Tyler’s Creek, 1.1. Wis-
consin.—Green Bay, 9.2; Koepenick, 7.6; Phillips, 7.2; Chip-
pewa Falls, Grantsburgh, Greenwood, 7; Medford (1), 5.5;
Peshtigo, 5.3; Embarrass, 5.2; Lincoln, 5. Wyoming.—Camp
Pilot Butte, 5.4; Cheyeune, b.

The greatest depth of snowfall reported was 27.0, at Cum-
bres, Colo. At Marquette, Mich., 20.0 fell. At elevated stu-
tions in central Colo. the snowfall exceeded 15.0. It exceeded
1.0.0 in extreme north upper Mich., southwest Nebr., central N.
Y., and west-central 8. Dak.; and equalled or exceeded 5.00
in east-central Ariz., north Idaho, west-central Me., central
and southwest lower Mich., a greater part of Minn,, west-
central Mont., north Nebr., east-central and central Nev.,
north N. H., central and west N. Mex., south-central Pa.,
northeast Ohio, generally in S. Dak., in central Utah, north
V't., north Wis., and south Wyo. Trace of snowlall was re-
ported north of a line traced from south N.J. irregularly west-
southwest to north-central Tenn., thence irregularly north-
ward to east Towa, thence southwestward to southeast Ariz.,
thence northwestward over east Cal. to north-central Cal., and
thence northeastward to north Idaho.

DEPTH OF SNOW ON GROUND AT CLOSE OF MONTH.

Chart IV sbows the depth of snow reported on the ground

at the close of the month. The greatest depth of snow re-
ported was 15.0, at Cumbres, Colo.; 8.0 was reported at Mar-
quette, Mich.; 3.0 in central N. Y.; 2.0 in north Wis., north
Miuou., and central Colo.; 1.0 in north Vt. and north N. H.;
and trace north of a line traced from north N. H. southwest-
ward to central Ohio and thence northwestward to northeast
Moant., at elevated stations in the east part of the platean
regions as far south as east-central Ariz., in northeast south
Idaho, and north-centrad)regon.

HAIL.

Hail was reported as folloWs: 1st, Mich., Wis. 2d, Mich.,
Ohijo, Pa. 3d, Ind., Mich., Ohio. T7th, Ariz., Colo. 8th,Ill,
Ind., Miss., Wis. 9th, Vt., Wis., Wyo. 10th, Tex. 11th,
Conn., N. J., N. Y. 12th, Pa. 13th, Ariz., Mont. 14th, N.
Mex. 15th, Conn. 19th, N.J., N. Y., Pa. 20th, Md.,N. J.,
Pa, 21st, N, Mex. 22d, Utah. 25th, Pa. 27th, N. Mex.,
Va. 30th, Wis.

uﬁ SLEET.

Description of the e sévare sleet storms of the month is
given under ¢ Local storms.” Sleet was reported as follows:
1st, Mich., N. Y. 2d, Mieh., N. Y., Ohio, Va. 3d,Ill., Mich.,
N. Y., Ohio, Tenn., Vt. 4th, Mich,, N. Y. b5th, Va. Tth,
Ariz., Jowa, Kauns., Nebr. 8th, Iil., ITowa, Kans., Minu., Mo.,
Nebr., N. Mex., N. Y., Ohio, Wis. 9th, Iowa, Me., Wis.
10th, N. Y., Ohio, Wis, 11th, Conn., Mass., N. H.,, N. Y,,
Obio. 12th, Coan., N. Y.,Pa. 16th, Nebr. 17th, Vi. 19th,
N. Y., Ohio, Pa. 20th, N. Y. 2lst, N. Mex. 22d, N.Y., N.
Mex. 23d, Conn., N. Y. 24th, Tenn. 25th, Nebr., N. Y., 8.
Dak. 26th, Mo., N. Y. 27th, Mich, 29th, Vt. 30th, N. Y.,
Olio, Tenn., Wis.

O WINDS.

v

The prevailing winds during November, 1890, are shown on
chart 11 by arrows flying with the wind. In New England,
the middle Atlantic states, the lower lake region, the Mis-
souri Valley, and on the northeast slope of the Rocky Moun-
tains the winds were geuerally from southwest to northwest;
on the coast of the south Atlantic states, and ou the north
Pacific coast, from north to east; over Florida from northeast
to east; in the east and west Gulf states from northwest to
northeast; in the lower Rio Grande valley and on the middle
Pacific coast from northwest to north; in the Ohio Valley, the
upper lake region, and the upper Missmsippi valley from south
to west; in the extreme northwest from the northwest; on the
middle-eastern slope of the Rocky Mountains from southwest
to north; on the southeast slope of the Rocky Mountains
trom south to southwest; on the south Pacific coast from west
to northwest; and in Tennessee, and over the plateau regions,
wvariable.

HIGH WINDS (in miles per hour).

Wind velocities of 50 miles, or more, per hour were reported
at regular stations of the Signal Service, as follows: 2d, 52,
sw., at Buffalo, N. Y. 9th,62,sw.,at Oleveland, Ohio. 12th,
B2, sw., at Fort Assinniboine, Mont. 18th, 54, se., at Wood’s
Holl, Mass. 20th, 55, nw., at Kitty Hawk, N. C. 22d, 54,
saw., at El Paso, Tex. 24th, 50, n., at Wood’s Holl, Mass.
29th, 52, nw., at Key West, Fla.; 52, ne., at Titusville, Fla.

O LOOAL STORMS. °

On the 2d a severe storm with sleet began at Oswego, N. Y.,
at 5.13 p. m. and ended 10.33 p. m., during which the wind
attained a velocity of 36 miles per hour from the nw. and sw.
Three schooners, bound for Torunto, were driven back, and one
schooner went ashore near the Life Saving Station. At Buffalo,
N. Y., the gale was the severest of the season; it set in at
12.10 p. m.; reached a velocity of 52 miles from the sw., and
continued until 7.20 p. m. The inner and onter breakwaters
were submerged, but no disasters occurred. At Alpena, Mich.,

a brisk n. wind, with snow, began 5.30 a. m, and lasted until
6.10 p. m. A schooner valued at 10,000 was wrecked on
Middle Island, 18 miles ne. of Alpena, but the crew was saved.
At Marquette, Mich., a severe wind, with snow, prevailed, and
a number of vessels lost their deck load of lumber. On the 3d
a west gale, with heavy snow, prevailed at Grand Haven, Mich,,
in the evening. A heavy sea was running in the lake, and
many vessels were driven into the harbor. On the 5th a severe
storm prevailed on the lake at Alpena, Mich; a schooner went
aground on North Point, about 15 miles north of Alpena. At
Marquette, Mich., the wind reached a velocity of 44 miles per
hour from the sw. On the 6th a heavy gale prevailed at Green
Bay, Wis., and a very heavy sea was running on the bay and
lake. On the 7th high winds, with rain, prevailed at Fort
Bowie, Ariz., in the early morning; a tin roof was blown off,
tolegraph lines were prostrated, etc. A heavy sleet storm
began at Concordia, Kans., in the evening, causing damage to
trees. On the 9th a heavy gale, with rain, i)egan at Oleveland,
Ohio, at 7.31 a. m. aund continued until 12.18 p. m., during
which a wind velocity of 62 miles was reached. At Healdton
Ind. T., a heavy wind storm in the early morning damage(i
buildings and uprooted trees. Oun the 11th and 12th a high
“]W” prevailed in California, and in places the wind
rea 60 miles per hour. Near Los Angeles heavy north winds
prevailed off the coast. A tug boat and lighter were driven
ashore on Catalina Island and wrecked, and one man was
drowned. The wind was very severe in the valleys, where
damage was reported to the orange crop. Considerable elec-
trical energy was displayed du{jg the gale, and the wood
work surrounding the switch-board in the Western Uniob Tele-
graph office at Los Angeles was set on fire by sparks. On the
16th a severe wind from the sw. prostrated trees and fences
and damaged ungathered cottgn at Fayette, Miss. On the
16th great havoc was done by{dligh winds and heavy rain in
Louisiana; fences and out-houses were blown down, and large
quantities of rige, cotton, and cgne were destroyed.

On the 17thNat 5 p. Yn., a torMado was reported as having
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formed near the Catholic Cemetery. about 4 miles from Erie,
Pa. It moved rapidly eastward a distance of about 3 miles in
a path about one-half mile wide. Eleven large trees, within
a distance of 100 feet, were twisted off, leaving the stumps
standing; one of the trees was 3 feet in diameter. A large
cucumber tree, 95 feet high, standing alone in a field, was torn
up by the roots. Fence rails were blown about like straws,
and shocks of corn were carried up. The instruments at the
Bignal Office in Erie indicated a marked disturbance, and two
special observations were taken. The clouds were low and of
a gray, angry appearance, and their movement was cyclonic.
The rainfall at Irie was 1.12 inch. The tornado was attended
by a deep roaring sound. No lives were lost. On the 19th a
heavy hail storm, with high winds, caused considerable dam-
age in the Wyoming Valley, Pa. At Key West, Fla., a fresh
se. wind began at midnight, 28th, and veered to sw. at 4 a. m,,
29th, after which it began to increase in force until 9.10 a. m.,
when a velocity of 38 miles per hour was reached, with barom-
eter at 29.83. At 11.25 a. m. the wind jumped to nw., and at
11.55 a. m. attained a velocity of 52 miles per hour; one mile
being registered at the rate of 60 miles per hour at 11 a. m.

This was the highest velocity recorded for November at Key
West since the establishinent of that station in 1870. Strong
nw. wind continued during the afternoon, and at midnight it
was blowing 36 miles per hour. The 29th opened overcast,
with cumulo-stratus clouds, which soon began to break ; partly
clondy weather followed. At 11 a. m. the * norther” cloud-
bank was observed approaching, and it passed over the station
at 11.25 a. m. Weather cloudy and threatening throughout
the afteruoon, with light rain from 7.20 to 7.35 a. m., and from
8 to 8.15 p. m. As the wind veered to nw. the barometer com-
menced to rise rapidly, and at 8 p. . stood at 29.97. The
following casualties occurred during the storm: The s, s.
“ Alamo ?? in endeavoring to get to her wharf was forced into
‘the U. 8. Lighthouse s. 5. *¢ Laurel,” which sustained damage
to the extent of $300. Smaller vessels dragged their anchors
but none were materially injured. At Jupiter, Fla., a heavyz
rain storm, with thunder and lightning, began at 4.50 a, m.
29th, and continued at intervals during the day. Some damZ
age was done to cro ges and other (ruit suffered.

g’, and OWI
Incoming steamers réported navigation very difficult owing to
the high winds.

Q)IFLAND NAVIGATION.

=~
STAGE _OF WATER IN RIVERS AND HARBORS.

Tﬁx)e following table shows the danger-point at the several
stations ; the highest and lowest water during November, 1890,
with the dates of occurrence and the monthly ranges:

Heights of rivers above low-water mark, November, 1890 (in feet and tenths).

Heights of rivers—Continued.
- B T -] . T T
&0 5| Highest water. Lowest water, | —
@ & Qg
Stations. ::"% a 3
2 . Date. |Height. Date. |Height. ; [
Chat Toml'eruee River. '
attanooga, Tenn ..........e.... 33.0 1 6.8 .
Pittabumap pac e Biver. o 24l ae
ittabur, S PPN 2.0 19 12.8
g.‘ia’vannah River, 9 29, 30 4.2 8.6
AUguBta, G ...ovuerrsrnroccsonnes 2.0 1 8.2 26
B wltmette River. 3 35 681 14
Portland, Oregon.......oeoevvvees 15.0 17 2.4 7= o5 2.9

qo,la IN RIVERS AND HARBORS.
Mississippi River.—Red Wing, Minn., 10th, thin ice, the first
of the season, covered the river. Saint Paul, Minn., 9th, small
pieces of floating ice in the river. ’
Missouri River.—Fort Buford, N. Dak., 9th to 14th, floating
ice in the river. Scranton, 8. Dak., 8th, anchor ice in the
river. Fort Sully, 8. Dak., 10th, running ice in the river:
navigation closed on 11th. !
At Duluth, Minn., thin ice formmed on the Superior side of
the Bay on the 8th. On the 27th and 28th ice interrupted
navigation on the Erie Canal in east-central New York,

© FLOODS.

Floods and high water were reported along the Gjla.and
Colorado rivers in west Arizona on the 8th.

= R od
5e g Highest water. Lowest water. | = .
Stations. ®E3 - = g’
428 | pate. |Height| Date. [Height|2
[=] =
Red River
Bhreveport, La...o.oooieeeenaaans 29.9 30 14.8 14 381 It.0
Arkansas River,
Fort 8mith, Ark ...............00 22.0 20 17.1 9 10 2.6 | 14-5
Little Rock, ArK.....coiavvrvenns 23.0 21 19.7 | 8,9,10, 11 57| 14.0
Missouri River,
Fort Buford, N. DaK....ccoviinaelionecaes g 0.5 {10, 14, 15, 16 0.1 0.4
Kansas Cdil‘y' MO .ooeviiineniinens 21.0 X 5.6 1 49 0.7
i River.
Saint Paul, Minn ..... 145 1,4 2.3 29,30 1.o! 1.3
La Crosse, Wis ... 13.0 1 4.g 30 2.9 1.4
Dubuque, Iowa.... 5.0 ! 5.8 122,28,29, 30 37! 21
Davenport, lowa 15.0 1 4.2 30 2.4 1.8
Keokuk, lowa.. 14.0 I 45 29, 30 2.2 2.
8aint Louis, Mo 32.0 23,24 8.9 |13, 14,15, 76 6.3 2.2
Cairo, IN ....... 40.0 25 24.3 15 14.1 | 10.2
Memphis, Tenn 4.6 27 l&g 16 11.2 7.3
Vicksburg, Miss 41.0 20 26, i 16.4 | 10.2
New Orleans, La... 13.0 30 7.9 1 4-8 31
Pittsburgh, ba e e 8
sburgh, Pa .....cc0000eecienns 22.0 19 12. 29, 30 4.2 8.6
arkersburgh, W. Va 38.0 21 18.7 30 74| 11.3
incinnati, Ohfo ... .. 50.0 16,20 31.5 12 16.5 | 15.0
Louisville, K¥..o.ocmiieriiannes 25.0 19,201 12.5 12, 30 8.2 4.3
mberland River.
Nashville, Tenn ..... coovecresees 40.0 21 I1.4 15 3.2 8.2
Q ATMOSPHERIC
> AURORAS.

Auroras were repor 8 t9Mows : 1st, Mount Saint Mary’s,
Md. 24, Fort Buford, N. Dak. 3d, La Fayette, Ind. 5th,
Mount Saint Mary’s, Md. 6th, Huron, 8. Dak.; Mount Saint
Mary’s, Md.; Meadville, Pa. T7th, New Hartford, Conn.;
Alta, Bancroft, Cresco, Osage, and Stilson, Iowa; Barren
Creek Springs and Mount S8aint Mary’s, Md.; Amherst, Cam-
bridge, Concord, Dudley, Leicester, North Billerica, and Som-
erset, Mass.; Red Wing, Saint Paul, Baint Vincent, and
S8heldon, Minn.; Choteau and Fort Assinniboine, Mont.;
Kennedy and North Loup, Nebr.; Antrim and Nashua, N. H.;
Egg Harbor Oity, Madison, Rancocas, and Readiugton, N. J.;
New Lisbon, N. Y.; Bismarck, Fort Buford, Fort Yates, and
New England Oity, N. Dak.; Eagle’s Mere, Le Roy, and

ELECTRICITY.

Westtown, Pa. ; Block Island, R. I.; Scranton and Webster
8. Dak.; Embarrass, Green hay, and Peshtigo, Wis, 13th’
Voluntown, Conn.; Eastport Me.; Amherst, Mass.; Alpena:
and Thornville, Mich. ; Palermo, N. Y.; Eagle’s Mere and Le
Roy, Pa.; Block Island, R. I.; Huron, 8. Dak.; Northfield
Vt.; Grantsburgh, Wis, 14th, Saint Viucent, Minn.; Rondz
out, N. Y. 15th, Fort Buford, N. Dak. 16th, Webster, S.
Dak. 19th, Mount Saint Mary’s, Md. 21st, Austin, Mo. 2{’5511
26th, and 29th, Mount Snint{)Mary’s, Md. !
On the $h auroras were observed in the Atlantic coast s
from Newﬂlmm to Maryland, and in Wisconsin, g\if:fz?
sota, Jowa, Nebraska, the Dakotas, and Montana.

Fort Buford, N. Dak., 2d: an aurors was observed at 12.31
| 8. m., consisting of streamers rising from altitude about 15°



