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STAGE OF WATER IN RIVERS AND HARBORS. Heights of rivers—Continued.

The fofowin g table shows the danger-point at the several £§ ;| Highest water. | Lowest water. f o.
stations; the highestand lowest water during September, 1890, Stations go,‘c_‘: ® ]
with the dates of occurrence and the monthly ranges : : 28| Date. |Height| Date. [Height. S £
Heights of rivers above low-water mark, September, 1890 (in feet and tenths).

= : = K Mli‘w'ﬁsi { River—Continued. 20 . 2 -
’ ! i - aokuk, Towa ..., .ooeviiersenns 14.0 19, . 4 .0 .
ag g Highest water. Lowest water. | T g gni.nt lﬁ;luis' Mo e 3‘;‘0 [ A 24 g~3 18319 6ol 14
Stations. =223 ~— e airo, Il ... oiiiiiinnaiens 40.0 24-25 20.4 13 10.5 9.9
[ . Memphis, I eeeetrasssenneens .6 27 to 2 16.0 1,2,1 8. 7-5
g A0 Date. |Height.| Date. (Height. ; £ vm'{{'fb‘u’?g' 1&?:,, ,,,,,,,,, 2‘:.0 7 32 21.6 ’x,g 10.2 1t.4
: New Orleans, LA ....covvveevrcnnns 13.0 30 5.3 1,19 3-8 1.5
| N Ohio River.
Red River. | Pittsburgh, Pa......cc0ieeeieeeesi  22.0 14 15.2 4 2.6 | 12.4
Bhreveport, La.......cocevieiienns 29.9 | 30 5-2 7 2.2 3.0/ Parkersburgh, W.Va............. 38.0 1 27.2 5 4.9} 22.3
Arkansas River, M Cineinnati, Ohio ... coveverreneass 50.0 b 35-2 7 1.1 24.1
Fort 8mith, AtK «o.vvvvnnnnnnnn. 22.0 19 10.6 15 2.7 | 7.9| Louisville, Ky ....covvvvarneenens 25.0 18, 19 12.5 78 6.4 6.1
Little Rock, ArK.....o0vevnuenens 23.0 26 15.6 10, 11 6.1 9.5 Cumberland River.
Missouri River, Nashville, Tenn ..... c..oe0venees 40.0 17 15:0 4 9 2.6 | 13.4
Fort Buford, N. Dak.....ooovvuvefoanocsee 10 33 30 0.8 2.5 Tennessee River.
Sioux City, TOWB cvvirrvnrnnrmnnnifovnranne 1 5.9 24 4.1 1.8 | Chattanooga, Tenn......ocoeee0es 33.0 1 7.6 9,10 2.8 4.8
Omaha, Nebr.....oooovvenievannns 18.0 15 7.6 |25,26,28, 29 6.4 1.2 .. Monongahela River.
Kansas C;It_y, MO .evvrirreenronnes 21.0 ' T 6.2 30 4.6 | 1.6|Pittsburgh, Pa........ccecevieeen 29.0 14 15.2 4 2.8 124
ssissippi Savannah River.
Saint Paul, Minn ... 45| Q10| 2.3 20 | 16| 0y | AUBUBLE, GR.vrassssrrersesraennes 320 30 2.2 2l 657 177
La Crosse, Wis ...ococvveeriansnns 1301 I11to1s 5.0 1 3-5 1.5 Willamette River. \
Dubuque, Iowa......oeeeennnnsns 16.0 i 15,16 59 2 3.7 2.2 | Portland, Oregon.......ceceevzvee 15.0 1 4-1 23,24 0.9, 332
Davenport, Iows ......ooevvieene. 15.0 17 3.6 3 2.2 1.4 ‘
OATMOSPHERIC ELECTRICITY.
QURORAS- azimuth. There was a slow flow and ebb of the light, moving

Auroras were reported aS follows: 3d, Mount Washington,
N. H.; Northfield, Vt.; and Salem Corners, Pa. 8th, Med-
ford, Minn. 10th, Cresco, Iowa; Orono, Me.; and Madison,
Wis. 11th, Detroit and Manton, Mich.; Madison, Iowa;
Orono, Me.; Madison and Potosi, Wis. 12th, Webster, S.
Dak. 14th, Bar Harbor, Me. 15th, Webster, S. Dak. 16th,
Mount Washington, N. H.; Cresco, Iowa; and Madison, Wis,
18th, Mount Washington, N. H. 19th, Mount Washington,
N. H.; Fort Buford, N. Dak.; Huron, Webster, and Wolsey,
8. Dak.; Cresco, Jowa; Orono and Bar Harbor, Me.; New-
buryport, Mass.; and Embarrass, Wis. 20th, Kent’s Hill, Me.
21st, Webster, S. Dak. 28th, Columbus, Ohio. 30th, Mount
Saint Mary’s, Md.

Fort Buford, N. Dak., 19th: an aurora was first observed
10.53 p. m., at altitude about 8°, and extended over 50° of
azimuth between north and.east. The arch was about 2° in
width and of a light gray color. The arch continued to rise
and extend and increase in brightness until 12.50 a. m., 20th,
when it attained its maximum intensity, reaching altitude
about 55°, and covered about 75° of azimuth. The color was
white and continued so until 1.20 a. m., when it became dim-
mer, with the arch irregular and receding. The dark seg-
ment was well defined during part of the display. At 2 a.m.
only a few traces remained visible. No streamers or material
changes were observed during the entire display.

OColumbus, Ohio, 28th: an aurora was visible from 9 p. m. to
10.30 p. m.; it consisted of a narrow band of pure white light
with well-defined edges, about 5° wide, forming an arch rising
to altitnde about 80°, and extending from about 90° to 270°

from west to east through the band, about doubling the bright-
ness at the crest of the floyw. There was an indefinite show of
white light low down about the nmorth part, too faint to be
more than barely noticeable. The moon was shining with un-
usual brilliancy and prevented a view of the greater portion
of the aurora where the latter was faint.

THUNDER-STORMS.

The more severe Qund’éﬁ'scorms of the month are described
Lunder ¢ Local storms.” Eastof the Rocky Monntains thunder-
storms were reported in the greatest number of states, 35, on
the 5th; in 20 to 28 on the 6th, 7th, 8th, 12th, 13th, 15th,
and 16th; in 10 to 19 on the 1st to 4th, 9th, 10th, 11th, 14th,
and 18th to 24th; and in 4 to 9 on the 25th to 30th.

East of the Rocky Mountains thunder-storms were reported
on the greatest number of dates, 30, in Fla.; on 20 to 24 in
Ga., La., Miss., and 8. C.; on 10 to 19 in Ala., Ill., Iowa,
Kaus., Md., Mich., Minn., Mo., Nebr,, N. Y., N. C., Ohio, Pa.,
8. Dak., Tenn., Tex., Va., and Wis.; and on 3 to 9 in Ark.,
Conn., D. C., Ind., Ind. T., Ky., Mass., Mont., N. H., N. J.,
N. Dak., R. I, Vt., and W. Va. West of the Rocky Moun-
tains thunder-storms were reported as follows: Ariz., 1st, 2d,
3d, 5th to 9th, 14th to 17th, 22d, 23d, 24th, and 30th; Colo.,
1st, 2d, 3d, Gth, 8th, 10th, 13th, 16th, 20th, 21st, and 23d to
26th; Cal., 19th, 21st, 24th, and 26th to 29th; idaho, 30th;
Nev., 25th, 26th, 28th, and 29th; N. Mex., 3d, 5th, 13th, 224,
27th, and 30th; Oregon, 28th and 30th; Utah, 1st, 2d, 5th,
10th, 11th, 16th, 19th, 22d, 25th, 29th, and 30th; Wash., 2d;
Wyo.,2d. There were no states or territories in which thun-
der-storms were not reported.

MISCELLANEOUS PHENOMENA.

0 DBROUGHT.

Drought prevailed in a 15;‘58 part of the northeast section of
Missouri during the month, and, in connection with the dry
weather of previous months, resulted in short crois, excepting
wheat. Water for stock was scarce and poor,and land dry
and difficalt to prepare for fall seeding. A report from Noda-
way Co., northwest Missouri, stated that water for stock was
failing, and the ground too dry to plow. In east-central and
southeast Iowa streams were reported low, water for stock
scarce, and the ground dry. A report from Independence,

southeast Kansas, stated that creeks and pools that were not
dried up were lower than ever before, and that water for stock
was very scarce. At Howe, southeast Nebraska, the drought
was broken on the 7th. At Wolsey and Woonsocket, south-
east South Dakota, streams and wells were reported going
dry, and the ground drier than in 10 years. At Marshall and
Montevideo, soutbwest Minnesota, drought continued during
the month, streams were reported lower than for 13 years, and
at Marshall the Redwood River was dry. At North Lewis-
burgh, west-central Ohio, the drought was broken on the 4th.
At Staunton, north-central Virginia, the drought was broken on
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the 6th. A report from Eola, Oregon, stated that the drought
continued during the month, )
PRAIRIE AND FOREST FIRES.

Prairie fire8 caused considerable damage near East Port-
land, Oregon. In the region about Etta Mine, southwest
South Dakota, and Bismarck, central North Dakota, forest
fires caused widespread damage. In California forest fires

raged during a great part of the month in the southern part of

Humboldt and the upper part of Mendocino counties. Forest
fires were reported at Grant’s Pass, southwest Oregon, and in
central and west-central Washington.

SUN SPOTS.

western edge of disc, the rest broken up; very prominent
faculze in their place; a few groups formed since yesterday
two days from the western edge, disappeared by solar rotation
8th. 10th to 16th, none seen. 17th, 3 small groups in very
low south latitude; gone 21st. The faculie reappeared by
solar rotation, 20th, but the large spots gone. 2Ist to 23d
none seen. 24th, 2 new groups three days east of sun’s mez
ridian, 30th, another new group formed 24 hours west of
these new groups.

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were
observed 1st to 8tb, 16th to 20th, 23d, 24th, 28th, and 29th,

Haverford College Observatory, Pa., (observed by Prof, P.
P. Leavenworth):

Mr. D. E. Hadden, AltaTTowa: 1st, 2 groups, one new. 2d T S R R
to 5th, one group, 2 spots. 6th, cloudy. 7th, one group, 3 5 | 28| f5| 2 |
spots; faculze near east limb, 8th, one group, 4 spots; one § ! gE | B | 32 \
large spot on east limb, surrounded by facule; one faint spot, ¥ E{E ge % g
gouth, surrounded Ly facule. 9th, one group, 2 spots. 10th g ] eg | F¥ |3 _
! 9 . ! Date. s 23 g3 > g Remarks,
one group, 3 spots. 1lth and .ld't;h, cloudy. 13th, clear disc. =z a= | g8 | = [
14th, cloudy. 15th, group of facule near northwest limb. PO 3 “ i
16th, one spot surrounded by facule. 17th, 2 groups, 4 spots; AEARRE gi ilz13|g ‘
new group in south latitude. 18th and 19th, 2 groups, 5 spots. El&ls SlEI&IE &8 i
20th, one group, 2 spots. 21st, one group of facule, south- T T T —
west, 22d, group of facule near east and west limbs. 24th,| Set, 1Bgo- | i ol ol o 2| 65| 1| Definition poor; 21
- . . N . m.. 1 o H
one group, 2 spots; group near west limbs, with facale. 26th,| .35 m:i o] 8| 6| o| o| o| 2|59 | 1| Definition fair; 2 large spaec
one group, 4 spots. 26th and 27th, one group, 5 spots. 28th, | & o8& m.... © IR I I I I -2 Definition ;ﬂ(;; i }Ilfli;geenpou.
one group, 4 spots. 29th, one group, 4 spots; one veiled spot. &'spm| ald|ojolo| o5 § | Definition 00d ; 1 large ehos.
30th, one group. 3 spots. 7, ap-m...l o|lt2){ 1] 1| o] of 4144 Definition 1r;.xlarge 8pot.
! 4 . 8,108.m...;, o]l ol o o] o| ol 4|z0] 4| Definition poor; xlarge spot.
Mr. C. E. Buzzell, Leaf River,  Ill.: the group of August| s, 3p.m... 0|2z o 70 0| of 413 2 Definition Gir. " \
25th in view 1st and 2d. 3d to 5th, cloudy. 1st, new group ;i el il sl 5| o o 2(3%| ol Dennition poor. o Small.
three days in,in view 6th and 7th. 8th,clouds. 6th, 1 small|rosm...| of 2i o) o) 1} 27 1} ¢| I, Defnitioniair =
group two days in, in view 9th, 10th, and 11th. New small|: 3k -."[ 1|15| o| o] o o| 2|17 | 1 |Definition it 3 very TasagooRet
group two days in, on 11th. Clouds, 12th. Clear disc 13th |11 &m-~-| o3I, of o} o) o} 21281 1| PEOLON BIEs avery large apots,
and 14th. Clouds, 15th. 16th,2 groups one and two daysin, |z, 10am...| o) o| of of o] o} 1} 7| 2 Definition fuir.
in view 18th and 19th, both vanished on 20th. 21st, promi- |20 32:;-| 1| 20 ¢/ 0| T1.%] 3|24| 5| Detinition fine; very smau,
nent facule on east limb, which changed to spots on 24th; iz roam...| of ol oj of o) of 1113/ 3 Definition fair.
they were unchanged on 29th. Clouds on 30th. b pm..| ol 7| of o| of of 1|37] 2 Begnjzgon ir; amall,
Mr. Jobhn W. James, Riley, Ill.: 1st, the group first seen 23198 m-..| o} ©) o] o) o} o} 1|77 ] = | Cinition poor.
P . . m... 3| o efinition poor.
August 26th, on sun’s meridian. 6th, the largest spot close to! >’ 1 pep e e,
O VERIFICATIONS.
T~
0 CAUTIONARY SIGNALS FOR BEPTEMBER, 1890. Percentages of forecasts verified—Continued.
Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. |~~~ "~ ' ) —
[ E. Williams, chief clerk of the Forecast Division. ] States. Btates.
Statement showing percentages of justifications of wind sig- )
. . East. P 1VANIB .o vvuvrarasons 81. Illinois ......... veeres teettsinanan.
nals for the month of September, 189(.) . s Western éﬁﬁ?yx'&':.ﬁ.. e 7;.3 Lower Michigan..........000 0000 14T
Wind signals.—(Ordered by 1st Lieut. R. E. Thompson). New Jersey........ e . s a};gggnlgii:hlgan... ............. T aoa
tal TTumber of signals ordered, 45; justified as to velocity, | Maryland’.... 000 1111000000 .. 85 || Minnesota e gg;g
wholly, 30, partly, 3; justified as to direction, 44, All of the 3;;;{;3:%2‘3‘“'“”'“ B2 | e 83.9
signals ordered were cautionary; 20 signals were ordered for North Carolin 8i.4 || Nebraska 73
easterly winds, of which 19 were justified, and 25 were ordered Ge%rsiua-;:;--?}-- ,,,,,,,,,,,,,, 2025 gol«;n;lndd:‘.;‘..i.'.'....::: """"" s
i i i i " | East vere 2. or Otf.....s .
for :ygstg(l)ysw%nsdg, all of.which were justified. Percentage of e gf;;‘" Florida . 8.9 South Dakota: .. 3;2{
Jjustincations, 56.0. . abama ... 77:7 uthern California 87.
No cold-wave signals were ordered during the month, Misgisaippi 759 g;’e';g:f,". Californias §§‘§
FORECASTS FOR 24 HOURS IN ADVANCE. Texas....ocooreriiaiiennnn t;g;; Z“h'nst’:n‘“-’---t; ----- 87.9
The forecasts for districts east of the Rocky Mountains for !'P(g';gggg&e- ;g;g v " Pomperataret. . 111! ?g:‘;
September, 1890, were made by 1st Lieut. Richard E. Thomp- | ohio..... 81.0 || Monthly percentage of weather and
son, 6th Infantry, Signal Officer, and those for the Pacific coast est Virg So-oj|  temperature combinedi.......... 79-4
districts were made at San Francisco, Cal., by 2d Lieutenant o
John P. Finley, Signal Corps. BB e araieh e ok tocTuion e fofesaats of LSBAEACATS I Gieteiare ouns
acific coant stal . in districts east
ecasts verifi f the Rocky M tains for September, , were made with reference to th
Percentages of for ° ed, September, 1890. aam eeranclrz Blg:ll:; tlr?;t fsr, a predictio?g}, warmer':)r ooclnlerrindricstedot.hn?. Th:x il;.n‘:xxra
p
| mum temperature of the day designated would be higher or lower than the maximum
States. States. of the previous day. $The monthly percentage of weather and temperature combined
l is determined by multiplying the percentage of weather by 6, and the percentage of
temperature by 4, and dividing their sum by 1o. P a8
Maine........... 80.7 | Rhode Island ..... 7.7 '
New Hampshire 78 Connecticut...... 77.2 FORECASTS FOR 48 HOURSB IN ADVANCE,
..... . .8 | Eastern New York. . . kﬂ . . .
O aeita 111l JOSROIIIN o3 | Western New York «-reeiieriill: 32.3 Appr ting the great importance that long time predic-




