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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.
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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.
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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.
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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°



NOVEMBER, 1890.

MONTHLY WEATHER REVIEW.

287

to about altitude 75°, and extending over about 75° of azimuth
between northwest and northeast. These streamers were in
continual motion, and their color from the base, part way up,
was of a lemon shade tinged with red on the outer edges; the
most easterly was red and more stationary. The dark base
usually observed in an auroral display was absent. The
streamers disappeared at 12.55 a. m.

Coucord, Mass., Tth: a brilliant aurora was observed in the
evening, which attained its greatest brillianey at 8.50 p. m.
It was composed of bright yellow streamers and dark purple
waves, moving in rapid succession from west to east. The
waves were visible only 6 minutes, but the streamers con-
tinued bright for 24 hours. .

Fort Yates, N. Dak., Tth: a brilliant aurora, consisting of
an arch extending from about 120° to 250° of azimuth, and
reaching nearly to the zenith, was observed at 8 p. m. Light
streamersreaching altitude 40° to 45° were observed in the lower
portion of the arch. The display lasted until nearly midnight.

Green Bay, Wis., 7th: a brilliant aurora was observed at
7.46 p. m. It consisted of an arch of white light extending
from about 135° to 225° azimuth. The crown of the arch
reached altitude about 20°. The base of the arch, which was
of a dull ruddy hue, was about 1° in width, and the dark seg-
ment was of inky blackness. At 8.10 p. m. the ** merry
dancers” made their appearance, and in a few seconds about 100
of them were in incessant motion, reaching the zenith at times.
At 8.20 p. m. these changed to curtain-like appearances which
swayed to and fro, folding and unfolding like banners.

Fort Buford, N. Dak., 7-8th: an aurora was observed at 7.40
p. m., Tth. It consisted of a narrow band of light grey color at
altitude about 20°, and extended from nw. to ne. The band
gradually increased in width and extended from nw. to due
e., varying in altitude from 25° to 60°. At times there were
two distinct arches and again these would form one sheet of
grey light through which waves of white would pass. Stream-

ers of white, at times slightly tinged on the outer edge with
red, were first observed at 10.56 p. m.; these would ounly be
visible for short periods. The dark segment was observed at
intervals, irregular in form, at times just above the horizon,
and agaivn at 7°altitude. Patches of aurora, similar to illumi-
nated clouds, were observed south of the zenith: The most
noticeable feature of the aurora was observed at about 12.10
a. m., 8th, when the whole northern horizon was covered with
streaks of an olive green color, interspersed with dark spaces.

Saint Vineent, Minn., 7-8th: an aurora was observed at
9.30 p. m., 7th,in the form of three well-defined arches extend-
ing from east to west along the northern horizon. These bands
were of a whitish color, the width of each being about that of
an ordinary rainbow. When first observed the sky was partly
cloudy and the bands were somewhat obscured, but by midnight
the clouds disappeated and the bands had attained their maxi-
mum brilliancy and were still of the same whitish color. The
display lasted until,1.45 a. m., 8th.

THUNDER-STORMS.

Thunder-storms were Teported as follows: east of the Rocky
Mountains thunder-storms were reported in the greatest num-
ber of states, 6, on the Sth; in 5 on the 9th; in 4 on the 2d,
15th, and 16th; in 3 on the 7th and 14th; in 2 on the 3d, 11th,
and 19th; and in 1 on the 10th, 12th, 13th, 17th, 23d, 25th,
28th, and 29th. The 1st, 4th, 5th, 6th, 20th, 21st, 22d, 24th,
26th, 27th, and 30th, were the only dates on which thunder-
storms were not reported. :

East of the Rocky Mountains thunder-storms were reported
on the greatest number of dates, 8, in Tex.; on 7 in Fla.; on
6 in Kans.; on 3 in La. and Pa.; on 2in Ark., Ind. T., Mina,,
Miss., and Tenn.; and on 1 in Ala., Ill., N, J., N. Y., N. C,,
and Ohio. Waest of the Rocky Mountains thunder-storms were
reported as follows: Ariz., 7th; Cal,, 12th; N. Mex., 6th.
In states and territories other than those named no thunder-
storms were reported. ‘

() MISOELLANEOUS PHENOMENA.

g}[ﬁ 8POTS.

Haverford Oollege Observatory, Pa., (observed by Prof. F.
P. Leavenworth):
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g,1x8m.... 1| 1| o] ol of ol 2} 2{ 3|1largespot; near edge.
, 9 8.m of ol 1t I ol ol ol o] of Definition fujr.
s 108 m 1| 1| ofl 0, 0] of r| 1| 1| Definition fair; veiled apot.
5,10 8. M ol o] ol o) 0| of o| oj o Definition goo&.
6,11 4. M ol o} ol o|l o]l ol o of o Deﬂmt!on air, [apot.
L 12 M oeeees 1i 6| ol of o] of 1| 6! 1| Definition good; on edge; 1 large
, 11 8. In o| 4] of o o] of 1{io}f 1| Definition fuir; 1 large apot.
30,10 &. M o 0| 6] 0| of of 1 1 | Definition poor.
13, 2p.m 2, 2/ 0j 0 0of of 3 g o | Definition good. '
14,10 8. M ol ol oy of ol of 1! 2] 1| Definition good.
18,10 8. M oj ol ol o of o] o| of 3| Definition fair.
19,10 8. M o 0| ol ol of of o| of 2{ Definition fuir.
20,12M ..ot ol oj ol o] o ol o o 2/ Definition fuir.
ar,oa.m...l 1 1ty o] o, 1| 1| 1| 1] 3| Definition fair.
22,108 M...0 o| 3! o] 0, o 3| 1 4| 2| Definition poor; 1 Iarge spot.
a2z, 108 m.... o st o o o of 1|19 1 Dofimtion fair; 1 large spot.
24,1008.M...| 0 46| o1 0| Of 0 1|65| 1| Definition fino; 1 Inrge spot.
25, 10a.m...| oj o| ol of o] of 11471 1| Definition good; 3 large spots.”
y 12 M .ues. o| of o] o o] o] 153! o] Definition fair; dargo apots.
ZyI2 M .aee oj o| o: ©of of of 1|35]| 2| Definition poor.
28, 11 A. M ol of o] ©: o] o} 1|30 2] Definition poor:
a2g,108.Mm...j 0o; of of o of o: 1065 2| Definition good; 2 large spots.
30, 3P m...' 1. 10,0 0] o) 3fz) 1 Definition good ; 1 iarge spot.
! e —— e
Mr. D. E. Hadden, Alta, Towa: 9th, 1 .group, 3 spots se.,
with faculee. 10th and 11th, 1 group, 3 spots. 12th and 13th, 1

17th, small faculee on e. limb;
groups of facule near se, and w.limbs, 18th, faculs se.; seen
through clouds. 19th, small facul® in se. 22d, 1 group, 2
spots; group on e. limb, with facule. 23d, 1 group, 5 spots;
1 large spot; lurge area of faculae surrounding group. 24th,
1 group, 7 spots; 1 spot large. 25th, 4 groups in north lati-
tude. 26th, 4 groups, 19 spots; 3 very large spots each with
umbra and penumbra. 27th, 4 groups, 12 spots; groups near
together. 28th, 4 groups, 15 spots; 1 large spot with umbra
and penumbra. 29th, 4 groups, 11 spots; large spot un-
changed; groups diminishing in size. 30th, 3 groups ne.;
hazy; eould not ecount small spots; small faculse on e. limb.
Oloudy 2d, 6th to 8th, and 16th.

Mr. John W. James, Riley, Ill.: none seen until 10th, then
3 spots near sun’s meridian; vanished 14th. 22d, 2 spots sur-
rounded by very prominent faculse near e. limb. ‘23d, promi-
nent faculs near e. limb. These soon formed 3 groups of
small spots, and 1 large spot, the latter on sun’s meridian 28th.
26th, 25 small spots,

Mr. C. E. Buzzell, Lenf River, Ill.: 1st to 3d, cloudy. 4th
to 5th, clear disec. 6th to 9th, cloudy. 10th, groups; spots
first observed, 3 days in; unchanged 13th. 14th, definition
poor. 15th to 17th, cloudy. 18th to 20th, no spots. 149th,
faculse prominent. 22d, extensive groups, 1 day in, which re-
mained unchanged until 28th. 29th, largest group closing
up. 30th, cloudy.

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were
observed on the 11th, 12th, 13th, 24th, 28th, and 29th.

DROUGHT.

At Milledgeville, Ga., trace, only, of rain fell during the
month. At Weldon and Heundersounville, N, C., the month

group, 2 spots; spots small.



