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MONTHLY WEATHER REVIEW.

l;ltI'ich.,_left here during the night of the 13-14th. A mid-winter
I‘l%).of that kind is unprecedented in lake navigation.

a 1§tsb}1rgp, Pa.: floating ice in both rivers 21st to 24th, and
oztlmg ice in the Allegheny River, 28th to 31st,

bt l[))ena., Mlch. : Thunder Bay and Thunder Bay River, which
ad been free from ice since the commencement of the month,

we}tg:3 gl?;lt{lylfrozen over on the 12th.

‘ oWa: -+ Lo LaL8. . . .

\c%on the’l’lth. The Mississippi River was full of floating

eavenworth, Kans: floating ice in the Missouri River, 1st

to 6th, 10th, 11th, 14th, 17th, 18th, 20th, 218t, 27th to 29th.

Li FLOODS.
rosf;tegl‘?ol?k,hArk.:tgwiug to heavy rains the Arkansas River
‘ 1gh on e 19th, overflowing a 4
country below this city.’ » Ov e % groat extent of
8ln%‘hI‘E‘Weport;.,r La.: rain, which fell at intervals after the 22d,
o t\mtl;,hom; interruption during the 26th and 26th, ended in

::ra 11.15 p. m., 26th. The Red River rose above the dan-
gou;esl%?‘ ?111 ethse t%IBth and 27th, overflowing dlowlands, driving
: ettlers out of their homes, ana causi

remove stock to the highlands. ’ ausing them to
HIGH TIDES.

{A’)t’lshtt,} Wash., 7th. :
antic City, N. J.: owing to high nortbeasterly winds on
flllle ?]t}(ll and 6th, the tide rose very high on the lgtter date;

‘i}’ %mage to property resulted.

s éw York City, N.Y.: the high tide at Coney Island on the

Oga-usqq'conmderable damage to property.
6th c‘;‘;’g’e‘é‘ga N. J.: the severe northeast storm of the 5th and
abont ue he tide to rise very high on the 6th; washouts of
of the ern undred feet occurred on the Ocean City branch
it est Jersey railroad, between this place and Sea Isle
feeg’f%l the Sea Isle City Pleasure railroad, three hundred

4 of Townsend’s Inlet bridge were carried away.

So ang Branch, N. J., 6th: most of the bulk-heads between

a Bright and Monmouth Beach have been torn; the surf

13
has inundated the streets of Sea Bright and caused much
damage to property.

" STAGE OF WATER IN RIVERS AND HARBORS.

In the following table are shown the danger-points at the
various stations; the highest and lowest depths for January,
1889, with the dates of occurrence and the monthly ranges:
Heights of rivers above low-water mark, January, 1889 (in feet and tenths).

0 Lo
;‘,§ é Highest water. Lowest water. S
Stations. = :é: - B E“
s 2% Date. Height. Date. Height. ; =
Red River:
8hreveport, La..... 29.9 3t 36 1 13.9 | 17.7
Arkansag River:
Fort Smith, Ark ...| 22.0 17 17-9 7,8 5.8 | 121
Little Rock, Atk...| 23.0 19 21.2 8 8.7 | 12.%
Missouri River:
Leavenw’rth,Kuns.| 20.0 1 47 18 3.2 1.5
Kansss City, Mo...| 210 31 5-4 8 34 2.0
Mississipps River:
8aint Paul, Minn*..| 14.5
La Crosse, Wis®...] 24.0
Dubuque, Iowa®. .| 160 [ccesecvaseeaconences
Davenport, lowa...I 150 g 2.0 1,2 0.6 1.4
Keokuk, Iowa ..... 14.0 bt 3.0 1| —o7 37
Saint Louis, Mo ...[ 32.0 20,21 1.8 8 4.0 7.8
Cairo, Il ...ovvecese 40.0 22 3.0 6 14.8 ] 16.2
Memphis, Tenn....| 34.0 24 24.8 7,8 .6 | 13.2
Vicksburg, Miss ...| 41.0 28,29 33-8 1 xg. 1| 20.7
New Orleans, La..| 13.0 7 1,15 .3 2.4
Ohio River:
Pittaburgh, Pa..... 22.0 29 13.2 22 44 8.8
Parkersburg,W.Va.l 38.0 30 20.2 25 7.9 | 12.3
Cincinnati, Ohio ...| 5so.0 |. 31 34.0 1 20.5 ! 13:5
Louisville, K}ye' ..... 25.0 3t 12.3 4 8.0 4:3
Cumberland River
Nashville, Tenn...| 40.0 31 245 I 6.0 | 18.%
Tennasses River :
Knoxville, Tenn...| 29.0 7 7.0 4 23| 47
Chattanoogn,Tenn .[  33.0 31 14.0 1 55 8.5
Monongahela River ;|
Pittsburgh, Pa..... 29.0 29 13.2 22 44 8.8
Savannah River:
Augusta, Ga. ...... 32,0 28| 251 4| 103 14.8
Wamelte River :
Portland, Oregon..[ 15.0 24,25 4.2 8, 15,16 2.2 2.0
# Frozen.

ATMOSPHERIC ELECTRICITY.

The only & AURORAS.

Tth, g Ss"' uroras reported were noted at Wedgwood, N. Y.,

Soth aint Vincent, Minn., and Leech Farm, Dak., 1st and
- At Saint Vincent an auroral arch, first observed 7.45

%)u(;ni 1’“’ ended during the night. The arch attained alti-

h & 10° and covered 90° of the horizon. The display reached

L8 maximum brilliancy at midnight.

Th THUNDER-STORMS.
ang tllnd.el'-s'torms were reported during the month, by states
a lzgi;ntorles, as follows: 2d, 1; 4th, 2; 7th and 8th, 1; 9¢th,
HE »15 13th,4; 15th, 5; 16th,13; 17th, 1; 19th, 1; 20th,
W 8ty 4; 23d and 24th, 1; 27th amd 30th, 1; 31st, 4. None
22de2reported on the 1st, 3d, 5th, 6th, 10th, 11th, 14th, 18th,

» 26th, 26th, 28th, and 29th. Thunder-storms were reported

‘in the several states and territories, by days, as follows: Ala.,
3; Ariz., 2; Ark., 2; Fla.,, T; Ga., 3; Ill. and Ind., 1; Ind.
Ter. and Iowa, 2; Kans, 13 La.,5; Md., Mass., Mich., Miss,,
Mo., and N. J., 1; N. Y., 2; Oregon, 3; Tenn., 1; Tex., 10;
Wash.,, W. Va., and Wis.,, 1. In Cal,, Colo., Conn., Dak.,
Del., D. O., Idaho, Ky., Me., Minn., Mont., Nebr., Nev.,
N. H., N. Mex., N. C., Ohio, Pa., R. L., S. 0., Utah, Vt., Va,,
Wis., and Wyo. no thunder-storms were reported. ’
Thunder-storms were reported in the greatest number of
states and territories (13) on the 16th. On the 20th they were
noted in 6, and on the 15th in 5.
| They were reported on the greatest number of days (10) in
| Texas, In Florida they were noted on seven,and in Louisiana
'on five days.

MISCELLANEOUS PHENOMENA.

FOREST AND PRAIRIE FIRES.

Villa City, Fla.: forest fires to the east and south
. .2 ¢ east, 30th.
Fort Sill, Ind. T".: prairie fires, 2d to 6tb, 9th, 11th, 18th, 19th.

HALOS.
thsola,r halos were most frequently reported in Illinois, where
the gi (;lctcurred on nineteen days. In Dakota they were noted
e, Mg een days, in California and New York on twelve, and
mnnesota on eleven days. In Ala., Conn., Del., Ind. Ter.,
portegx" R. I, Utah, W. Va., Wyo., no solar halos were re-
. They were reported in the greatest number of states

and territories (18) on the 22d; in seventeen on the 4th; in
fifteen on the 11th and 12th; and in thirteen on the 19th.
There were no days during the month on which solar halos
were not observed in one or wore states or territories. The
following is an extract from the report of the Iowa Weather
Service for January, 1889: ¢ The solar halo of the 11th formed
amagnificent phenomenon in Montgomery and Adams counties.
A vertical column of light preceded the rising sun on the 30th
in southern Iowa county; a rather rare form of solar halo.”
Lunar halos were most frequently reported in Kentucky and
Tennedsee, where they were noted on fourteen dates. In New
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York they were observed on nine, and in California, Illinois,
New Jersey, and Virginia on ten dates. In Colo., Del., Ind.
Ter., N. Mex., R. ., aud W. Va. no lunar halos were reported.
They were observed in the greatest number of states and ter-
ritories (23) on the 11th; on the 9th in twenty-one, and on the
12th, 15th, and 19th, in seventeen. No lunar halos were re-
ported on the 2d and 30th.
METEORS.

The distribution of meteors, by dates, was as follows: 1st,
Somerset, Mass.; Columbia and Montague, Mich.; Rolling
Green, Minn. 24, Fort Sully, Dak.; Villa City and Mantansas,
Fla.; Lexington, Xy.; Farmington, Minn.; Nunnelly, Tenn.
4th, Mesquite, Tex. 5th, Albany, Oregon. 7th, Egg Harbor
City, N. J. 9th, Lead Hill, Ark.; Farmington, Mion.; Mem-
phis, Tenn. 10th, Keeler, Cal.; Wauseon, Ohio; Nunnelly,
Tenn. 11th, Sumuer, Ill.; Lebo, Kans. 12th, Vevay, Ind.;
Manhattan, Kans.; Nashua, N. H.; Rio Grande, N.J. 14th,
Nunnelly, Tenn. 15th, Statesburgh, 8. C. 21st, Lebo, Kans,
22d, Lebo, Kans.; Riddleton, Teun. 24th, Willow Springs,
Ariz.; Montrose, Colo.; New England City, Dak. 25th, Lake
Forest, Ill.; Beverly, N. J.; Ilion, Setauket, South Canisteo,
and Queensborough, N.Y.; Chambersburgh and Wellsborough,
Pa. 26th, Fort Sully, Dak.; Villa City, Fla.; Wakefield,
Kans. 28th, Fort Sully, Dak.; Corpus Christi, Tex. 29th,
Parkston, Dak.; Lebo, Kans.; Mesquite, Tex. 30th, Flint,
Mich. 3l1st, Lebo, Kans.

The following are more notable meteoric displays, noted
chiefly on the 24th and 25th:

Rio Grande, N. J., 12th: a large meteor observed in the
western sky, traveling very slowly towards the southeast. At

" times it shone very brilliantly, after which it would become
very dim; it disappeared at 9.46 p. m. At 9.25 p. m., just
before the meteor was seen, three distinct vibrations of my
house were felt, each lasting about 30 seconds.—Reported by
Mr. William Bolton. '

Willow Springs, Ariz.: a brilliant meteor was observed
moving from northeast to southwest, at 8 p. m., 24th: severaf
smaller ones were observed the same evening.

Montrose, Colo.: a brilliant meteor was reported to have
passed across the sky {rom west to northeast at about 9 p. m,,
24th ; it was followed by a luminous trail.

Beverly, N. J.: a brilliant meteor passed slowly over this
place in an easterly direction on the evening of the 26th; it
burst into many fragments, like a rocket.

South Canisteo, N. Y.: a meteor was observed at 9 p. m.,
25th, moving from south to northeast; it was followed by an
unusually brilliant trail of light, of red and greenish colors.

Setauket, N. Y.: a very bright meteor, attended by a long
trail of light, was observed at9.10 p. m., 25th : it first appeared
about 30° above the western horizon, moving northeastward.
The meteor lighted up the surrounding country and finally
exploded into four parts and disappeared.

Wellsborough, Pa.: a large and brilliant meteor was ob-
served the evening of the 25th, passing from west to east; it
moved slowly and appeared to burst into many pieces before
reaching the eastern horizon. It flasbed many brilliant colors.

Fort Sully, Dak.: a brilliant meteor was observed in azimuth
3156°, altitude 45°, at 7.25 a. m., 28th; its course was almost

horizontal, and it disappeared in azimuth 290°. The meteor
left a distinet trail of light which lasted a few seconds.
MIRAGE.

Poplar River, Mont.: a mirage was noticed in early forenoon
of the 2d; distant ranges of bills in the north, which are ordi-
narily hidden from view, became distinctly visible, and ap-
peared like islands in the midst of & body of water.

Mirage were also observed as follows: Garden City and
Webster, Dak., 2d, 22d; Woonsocket, Dak., 20th, 21st, 24th
25th, 2817{1; Parkston, Dak., 21st, 24th; Hampton, Iowa, an
Genoa, Nebr., 7th; La Harpe, Kans., 17th.

SUN SPOTS.

Prof. F. P. Leavenworth, director, Haverford College Ob-
servatory, Pa. (observed by Mr. H. V. Gummere, assistant):
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1, 2p.m ol ol e| o| ol o| o] o} 10| 14 | Definition good.
3y 118.M ol ol o] o o] o] o| o} g | 35| Definition good.
412M ..., o| ol of o]l o} o o o} 13] 53| Definition good.
7, 108. M of o o] of{ ofj o| o o 1| 2| Definition very poor, clouds.
8, 114.Mm ol of ol of o] o of o 1| 1| Definition goor.
10, 11 8. T of o] o} ol o) o] o] oi 4} 6| Definition fair.
12, 11 . M of] o| of o] o/ o] o] o 3| 4| Definition poor,
14 121 woues ot a{ of{ of @] of of o] o} o/l Definition fair,
IS5 12mM ..0ee o{ of ol of o} ol ©of o} 1| 12| Definition poor,
16, 10 & M 1| 8} o}l of o) o] 1| 8] 2] 22} Definition very good.
18, 10 8. M ol 0] o] o] o] o] o] o] 12| 19| Definition very good.
19, 11 & M ol of o[ of of o] o| o] o o Definition very poor.
21, 11 8. IN o] o} 0] o) o] o] o] o] 4| s5) Definition good; count of fac-
ule stopped by clouds.
2, us.m...] ol o o] of of of 0! a| 14146 | Definition very good,
23 12M ..... o|l ol o| o ol of o] ol 0] 39| Definition very good,
25, us.m...| ol of ol o o] o o o| ol o Definition poor.
2 108.m...] of o]l o/ o)/ o] o) o] ol o} o] Definition poor,
318.m...] o] of of ol o o of o 6/ 10/ Definition good.
3 118mM...| 0of 06f o| o| o] o| o] ©] 12| 23| Definition good.

SAND STORMS.
Dodge City, Kans., 11th.
EARTHQUAKE.

Captain Walle, of the Norwegian bark ¢ Beta,” reports:
¢« December 12,1888, in N. 31° 44/, W, 62° 16/, at 2 a. m., wind
53w. to 8w., blowing a gale; heavy rain and lightning; barom-
eter, 29.90 ; air temperature, 73°; felt a heavy earthquake
shoek, lasting two minutes. The sensation was that of a ship
striking the ground in smooth water and jumping her way
over it. At the same time a shower of ashes fell, which ap-
peared to be black or dark grey; was unable to obtain a sam-
ple as they were washed away by the heavy rain. After the
shock the barometer rose to 30.00.”

SNOW FROX A OLOUDLESS SKY.

Dysart, Towa: snow began at 5.20 a. m., 31st, and con-
tinued twenty-five minutes; it fell in sufficient quantity to
cover the ground. The stars were seen to the horizon, and no
cloud was visible at the time.

et

VERIFICATIONS.

INDICATIONS FOR 24 HOURS IN ADVANOE.
The percentages of verifications of the 8 p. m. daily indica-
tions for January, 1889, as determined {rom comparison of
succeeding telegraphic reports, are given in the table below.

January, 1889, were made by Capt. Robert Craig, Assistant:
Quartermaster, U, 8. Army, Acting Signal Officer and Assist-
ant, and those for the Pacific Coast districts were made at
San Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal

Corps; the verifications for all districts were determined by

The predictions fpr districts east of the Rocky Mountains for ! Assistant Professor . F. Marvin.



