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stations; the highest and lowest water for September, 1889, 
with the dates of occurreuce and the monthly ranges : 
Heights of rivers above low-water mavk, Sept., 1880, ( in feet and tenths). 

F, 
Higheat water. I Lowest water. 1 2 

I . r M  

I- 
Red River: 

Arkorwas f iver  : 

Little Rock, Ark... 
M i r i  River: 

Ornuhn, Nebr.. . . . . . 
Leavenw'rth, Knnv. 
Kunana City, Mo... 

Mii8issi rRiver: 
h i n t  P n z M i n n  ... 
La Crosse, Wia . . . . 
Dubuoue. Iowlr . . . . 

Shreveport, La.. . . . 
Fort Smith, Ark ... 
Fort Buford, Dnk.. 

29.9 

23.0 

18.0 

22.0 

. . . . . . . 
20.0  
21.0 

15.0 

32.0 

41.0 
13.0 

14.0 1 

22 .0  I 

4 .3  j 14.5 

2.2 I 6.8 
4.2 , 6.0 

5.1 ~ 0.7 
4.8 ~ 2.2  

. -1 .0  I 1.3 

4 . 5 ,  3.2 

3. I 2Y330 1.9 ~ 1.3  
d.4 70 2.4 I 2.0 

2.2 : 1.7 

Keokuk, lowa ..... 
Gnint Louie, Mo . . . 
Cairo I11 ........... 
Memihis  Tenn..  . . 

0.3 I I 
5.8 I 29930 
7.0 30 
7.7 I 30 

I 
3. I 2 Y  I 30 
4.4 30 
3.9 '9 
2 .3  23 to 30 
2. 0 28 
8.2 30 

14.4 ' 4 

11.7 10 
11.0 I 5 

5.7 

3.9 :9 
2.3 23 to 30 
2.0 j 28 
8.2 ~ 

6.5 2 

Heiqlcty of rivers-Continued. 

Highest wntor. j Lowost wntor. 

Dnte. 

I 
Stations. 

IP I - 

Chnttanoogn,Tenn .I 3.0 , 
dfonongahcla River :I 
Savannah River: 

ai(lantcllc River: 

- 

Mixsissippi River.-Saint Paul, d n n . :  the steamer 6' Sidney ll 
left this point for Saint Louis 011 the 26th. The water in the 
riror is very low, and this is coilsidered the last boat of the 
seasou.-Report of P. F. J~yon8, obeerver, Signal Corpe. Du- 
buque, Iowa., 29th : the water in tlin river is so low above th i s  
city that navigation will h:~ve to be suspended for tho season. 
-Report of S. c'. Enmry, observer, Sigstal Corps. 

ATMOSPHICRIC 
0 

AURORAS. 

Auroras were observed during the wont11 as follows: 3d, 
Blue Knob, Pa.  Pth, Davenport, Iowa. 5th, Lyous, N. Y, 
8th, Mount Waslrington, N. H. 10th, WebNter, Dak. 18th, 
Leech Lake, Dak.; Saiut Vincent, Minn. 21st, Carson, Iowa; 
Beruier Springs, Mich. 22d, Emtport, Me.; Lyons, N. Y.; 
Clnrksburgh, W. Va. 23d, Nahua ,  N. H. SBth, WebHter, 
Dak.; Manitowoc, Wis. 27th arid 28tl1, Webster, Unk. 

Mount Washington, N. H., 8th : t'he cloudy condition 
of the sky lifted at 9 p. ni., digclosing an auroral arch, 
hariug altitude Bo, and azimuth about 75O. Tile aurora 
consisted of a band of greenish light about 2 O  iii width, 
restiug on it dark segment, which i n  turn rested on the 
horizon. The display ended 11.10 1). m.-Report of J. W. 
Bauer, observer, Signal Corps. 

Saint Vincent, Jlinn. : an auroral arch wafi observed from 
11 p. m. 18th to 5.20 a. m. the following day. The arch rose 
to altitude loo, and extended from azimuth 136O to 2 1 6 O .  Its 
maximum brilliancy occurred a t  midnight.-Report qf' R. J. 
Boylan, observer, Signa.1 Corps. 

Eastport, Me., 22d: an auroral arch which. rose to altitude 
16O, and extended from north-northeast to north-northwest, 
waa observed from 9.10 p. m. to 10.30 p. in.-Report of D .  (2. 
Murphy, observe?', Signal Corp8. 

1.7 
5.3 
3.6 

3.0 

2.4 

0. 2 

6.8 

0. 2 

2.7 
7.7 
2. 2 

10.0 

5.6 

6.3 
12.5 

3.7 

ETAIECTRICITY . 
THUNDEB-STORMS. 

Tho more severe tiiuiider-storms of the moutli itre described 
under b 6  Local storms." Thllnder-storms were reported in the 
greatest I I  m b e r  of states m d  territories, tmeuty-one, on the 
3d, 4tl1, aid 15th; i n  tmn ty  011 the 2d; in from Afteeu to 
cightcen, inalu~ive, on the Ist, 5th, 14t11, and 16th; in from 
ten to fourteen, inclusive, 011 6th to 13t11, 17tl1, 18th, lDth, 
218t, to 25th ; iii seven on the 20th ; and in from two to four, 
inclusive, 011 the 3GtIi, 28tl1, 29tll, and 30th. The 27th was 
the ouly date 011 which 110 tlluuder-stonn mas reported. 

Thunder-storms were reported on tlie greatest number of 
dates, tweuty-three, ill Florida; on twenty-one in Texas; on 
niiictccv in Dakota; on eigllteen iu  Loiiisiana; on seventeeu 
in Kansas; 011 froin ten to fifteen, inclusive, i n  Arizona, 
Arkansas, Georgia, Illinois, Indinn Territory, Iowa, Michigan, 
Minuenot:l, Nimissippi, Mixsowi, Nebraska, New Pork, Penn- 
qylvnniw, ;ind Tnnnessee; on from fire to eight, inclusive, in 
A I L L ~ J ~ I ~ ~ L ,  Indisna, MarYl;blld, Massachusetts, h'ow Jersey, 
North C:iroIillit, Ohio, Virginia, and Wisconsin ; on froin one 
to four, inc!usire, ill Califorilia, Colorado, Connecticut, Dis- 
kict OS Colnmhi,  Kentucky, Maine, Montana, Nevada, New 
Annipshire, Now Mexico, Orego11, Ithode Island, South Caro- 
iua, Utah, Vermont, WaHhlngtoii Territory, and Wyoming. 
No thunder-storms wel'e reported in Delaware, Idaho, and 
Wt?s t Virginia. 

DROUGHT. been very dry aiid hot. 

fill1 time for lack of water. 

Tilrougll the conntry there is consid- 
Dubuque, Iowa: the rain storm on the sfterilom of tile 4th [ erjtble omplaint OI! ;t(:col1nt of the scarcity of' water. The 

broke the drought which has p*evailed in this sectioil Hi l lCc  1 mills o[)t:r:ltctl 1)s SteilIU ;tnd w : b h  power are uii;ible to make 
July.-Report of S. C. Etnevy, obxerver, Signal Oorp. The tlronght seems to be I,artict1- 

Fort Sully, Dak., Yth : the corii crop i n  this section is C ~ I I I -  
pletely parched by the eontinuetl dry \veatlier.-Report of' S. 
G. Gardiner, observer, Signal Corpx. 

Vanceborough, Me., 9th : the easterii p r t  of' this state is iiow 
pa.wiug through' one of the most severe droughts known for 
years. The brooks have entirely run dry, wliiic :lie lakos :ind 
rivers have become low. Forests and vegetation are p~rchetl 
and dry.-Portland, Me., Preas, Septewtber 10. 

Montgomery, Aln., 17th: the westhor for some day8 has 
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Birmingham, Mich. : the protracted drought still continues 
retarding the growth of wheat.-Report 01 Mr. S. Alexander 
volunta.ry observer. 

Wauseon, Ohio, 30th : drought has prevailed during tlit 
entire month and farmers havn not been able to sow wheat 
the ground being too dry.-Report of Mr. l'hos. Alikesell, vo1u.n 
tary observer. 

Rapid City, Dak. : timber fires west of' this place prev;iiIe(l 
on tlie 9th, loth, aud 11th. Tho fires iissumed large l)iq)or 
tions and have doue considerable injury. The rail1 011 t.hc 
13th checked the progress of the Ares.--Report of Wm. Nor. 
rington, observe)?, Signal Corps. 

Detroit, Mich., 4th : a report from East Saginaw st:it.es that 
fires are raging in the pine forests, and that some of the lum. 
ber camps are in danger. About 1,000,000 feet of ataiiding 
pine have been consumerl. 9th : forest fires are reported in 
the upper peiiinsnla, doiugcoasiderable (lainage to lri~nhor ant1 
hay.-Report of E. A. Evan4 observer, Signn1 Corps. 

Port Huroii, Mich., 9th: forest fires ;we raging north of t<lic 
city, and considerable damage liw been done to fences aiid 
outlying buildings. The fires ;ire also dcstruet,ire wloiig t.hc 
Pliiit mid Pere Marquette Rai1rond.-Report of a. L. Royce, 
observer, Signal Corps. 

Breckenridge, Summit Co., Colo. 10th : sewre forest; t i l e s  
have beeii raging in this countg since yesterday. Tile eiithx? 
town of Chihuahua, in the uortliensterii portion of this county, 
has been consumed by them. lGth : snow to the depth of' over 
an inch has fallen, queucliiug the fires.-Report of Dr. B. A. Ar-  
bogast, voluntary observer. 

Heletin, Mont., l l t h  : extmsive forest fires ;ii*c reported i n  
the vicinity of Georgetown, Deer Lodge Co. HniidredH ol 
men are fightiug the fires, but so far they Iix\-e heen unable 
to check the flames.-Denver, Col., Tiwim, h'epted>er 11. 

Santa Ana, Cal., 26th : the fire which has heen buriiiiig for 
the past two days still continues i n  the callous. The birrnetl 
and brirniiig district now extends one hundrecl miles from 
uorth to soutli, and is from ten to eighteen miles in width. 
Over $1,000,000 worth of' pavtur:ige and timber l i ; ~  been de- 
stroyed. Santa Harbiwa, 36th : in the upper part of Santa 
Brrrbnrx county it is estimat.ed that $200,000 worth of' property, 
iricludiiig timber and feed, lias been destroyed diiring tlie p:ist 
Week.--los Angeles, Oal., l'inim, September 2i. 

Red Bluff, Cal. : forest fires were reported in v:trious p;trts 
of the surrounding country on nearly every day during the 
month.-Report of John J. McLean, obaewer, Signal Corps. 

Witlla WIIIIH., Wash. : forest fire? occrirred iit?:ii- this plitoe 
011 the 2d, Bt l i ,  6tl1, I l th ,  l!)th, Wth, 26t?i, 88th. 

FOREST FIRES. 

PRAIEIE FIRES. 
Bnpid City, Dnk. : owing to the dry conditioii of the grms, 

pra.irie fires in this section wer(3 both iiuineroiis and cxteriRivo 
on the 2d ;hiid 3d. Sevencl bimis, ~heds, corrah, and hundreds 
Of tons of hay Itavo been buriied.nu;ir this city. Tho fires were 
0u1y prevented from reaching the city by tlic united eRort.s of 
the ci tizens.-Beport of Wm. Norrington, ohewer, &nal (?orp. 

Port Buford; Dtik. : PrHiij.9 fires started 011 the a.ftwiiooii of 
the 8th on the southwest d e  of the Missouri Itiver. The 
fire8 wero ext,inguished during t,be iiight of t,?itt 8-!+tIi .--Report 
Of A. Schnekder, obaerder, Siqnal Corp .  

9olar halon weru most freqiieiitly lol)oi t,etl i n  IllinoiH, where 
they were uoted 011 eleveii tl:iys; in Ncw York on tell ; in  
h i s i n n a  on seven ; i n  New Jersey oil six, a i id  011 trom one to 
fire, iiicliisive, in  AIdmiia, ail itornia, Connect.icut,, D;tkot:l, 
hdiana,  Zown, K,uis;ts, Ken t,iickg, Mi1 ss:lcliusotmt,s, Mid i  i g;i,ii, 
&sissippi, Missouri, NebribSkti, NC\*iItlil., N8lV H:imp~hira, 
North carol i nit, o Ii io, ~regoi i ,  Pel1 1 N,VI vi4 11 i a,  ~ t t !  : (10 ISI:~ nd , 
f h t h  Cnroliiin, Teiriiessee, Texas, Ut,ilI1,  id Virginia. I n  
etntes wid territories other than those named no solar lidos 
bere reported. They were reported i n  the wentest, number of' 
st,ates and territories, eight, on t.lie 231 j io :>VCII 011 tlie 24th ; 

HALO:;. 

in six 011 tlie 6th aiid 29th ; aud i l l  froui one to 5 3  inclusive, 
from the 1st to 4th, Gtli, 8th to 17th, 19th, 20th, 22d, 25th to 
28th. No solar lialos we reported on tho 7th, 18th, 2h t ,  30th. 

Lunar halos were most freqnently reported iu Teiiiiessee 
and Texas, where they were noted on eight days; i n  New 
York on seven; i n  New Jersey on six; on !ram one to five, in- 
cIu8ivo, ill Arkansas, Connecticut;, Dakota, lplorida, Georgia, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Maryland, Michi- 
gan, Minnesota, Miasissippi, NebriiSka, Nerad:t, Ohio, Ponn- 
sylvaui:i, South Carolina, Virginia, W:isliington Territory, and 
Wisconsin. In state8 aiid territories other than those named 
no luuar halos mere reported. They were reported in  the 
greatest uuinker of states and territories, twelve, ou the 10th; 
in nine on tho 8th and 10th; in  fieveil on the 4th; in six 
oit the 1st and 5th; i n  from one to five, iiiclusive, oil the 2d, 
3d, Gtli, 7tIi, l l t h  to lGth, 26tl1, 28tl1, sncl 29th. For d:btes 
other than those uanied 110 lumr Ii;Ilos were reported. 

SUN SPO'1'8. 
1\11.. Johii Mr. Jiunes, Riley, 111. : Inrge spot oii sun's me- 

ridian lst,  clisappeariiig by the s o h  rotation 7th. 7th, four 
iiew spots, Iiiilf the size of the large one, forined within twenty- 
two hours one (lay from the wcst edge, disappearing west edge, 
8tl1, then none seen until the 2Yd, wlien the large spot reap- 
peared on east edge, on sun's meridian, 29th, aut1 on October 
1st i t  had sldit into two spots. Mr. C. E. Buzzell, Leaf River, 
111. : the gronp of August 27th \viis cc?iitral on Septeinber2d, and 
disappeared late 011 the 7th ; marked facnlrp and chaiiges in 
this group were notoll oi l  the 7th. A vnrinble gronp first ob- 
served 01) tho 27th, was ceritrrll 2gth, ;tiit1 w i t s  still seeil on 
October 2tl. Both September tlistnrbnnces corresponded 
clobely i i i  tiit-c to groiip of August let, greatlx climiiiished. 

Mr. M. A. Vcetler, Lyoris, N. Y. : the 1:~rgc spot that came 
into view oii Arip,iistl 2(ith conipletCd its tr;uisit September 8th. 
On Snptem1)er Gtli and 7th there W;LS au outbreak of srnall 
spots in its vicinity, otherwise it tilirlerwent little change. On 
the Stl a group of fkcul3e appe:ired ~ i i d  persisted throughout 
tlie entire tr:msit, being seen ILt the western limb on 16th. 
On the Bth, 8th) lltli ,  12th, 16t11, alld 17th groiips of faculse 
sppewetl by .otation ;ind remained visible for two or three 
days in c,.,:Ii instaiiw, uot being seen subsequently. On the 
23tl ;i vel*) 1 : i lyp  spot, with other siiialler ones lieu by, WM 
seen on the u;lsterii limb. This spot continued with but slight 
chniigcs of' form until the elid of the month. The smaller spots 
varied in auruber from day to day. Mr. H. D. Gowey, North 
Ltw . i h r g h ,  Ohio : sun spots were observed ON the lst, 6th) 
7th, atld 27th. 

I ~ ~ w r f ' o r d  ('01 lege Obscrwtory, Pa., (obscrred by Prof. F. 
1'. 1i~:tve~)IVorth) ; - .  

. s l y < . ,  IS%,. 
0. IO I(. RI ... . 0 : u , 0 , 0 
I. ~ 

14, ion .  nr ... o (1 o 
16, IO I&. 111 . . .. o ~ u 0 
17, IO 11. in . .. o i o 0 , 

111, I O I L .  in ..., o i o o , 

19, g : i . n r .  .. 0 1  o u ,  
1 1 ,  IO 11. ni .. . o i u o I 

22, 3 p. ni ..., o , u n 
13. I O U .  rn I , 6 o ' 
6, I 1  IL. 111 ... 0 I u , 0 j 

19, y 11, It1 . . * ,  

0 
0 
0 
0 
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0 ,  

0 ,  

U 
0 
0 1  
0 ,  
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I 
o o o : o ....I .... ! 1)oAiiition our. 
o : o 0 o :....I.. . .: 1)efinition L. 
o j 0 .  o 0 !....:....i I)c$fin/tioninir. 
o ; o o o ..... .... ! Dofinition poor. 
o 1 o ' o o :.... .... Dofinition poor. 
o o o I o : .... ...., L)cfinition poor. I o o I 0 :;. ..'.... Dunnition good. 

o I ... ..../ Ihini t ion  ood. 
1 1 X . 
o I u 

I , 6 .... .... ! Donnition ~ o o r .  
o o I ~ : a  .... ....I h f i n i t i c n  iur. 
o o I . I S  : ......... l)etinitionw..d.  
0 : o  I 7  ........ Dofinition &( 1. .  

o I u , I ' 6 ' .... ... . 1mrili;tion poor, lnryc 8 11" t 

i G /... . .... : Dotinition h i ,  r iiirgc spot. 

Isrcn~lng up. 
- .- 

NETEOR c.:. 
nicteors, b;\. tl;itc?,j, ,YQS ;IS fi)llo\\.s : %(I, 
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The temperature wns below the normnl. Light frost occurred on the Igth, 

MONTHLY WEATHER REVIEW. 

In  north hlnbnmn the precipitation wag large nnd showers were conetant dur- 

SEPTEMBER, 1889. 

Whipple Barracks (Prescott), Ariz. 6th, Greeneville, Teun. 
7tl1, Thornville, Mich. 9tl1, Lansing, Mich. lltli ,  Villa City, 
Fla. 12tl1, Nashville, Tenn. 1Ytl1, Villa City, Fla. ; Rugb-y, 
Tenn. 14t11, East Portland, Oregon. 15th, Itugby, Tenn. j 
Vashon, W:isli. 18tl1, New Providence, Iud. 19th, Belle 
Plaine, Iowa. 21st, Biigby, Tenn. 23d, North Sutton, N. H.; 
Ridclletou and Rugby, Tenn. j Weatherfield Cent,re, Vt. 23d, 
Berkeley and Hj-desville, Cal. 24tl1, Greeusborough, Ala. j 
Berkeley and Hydesville, Cnl.; Lexington, Ky. ; l'rincetoii, 
Mo.; Ritldleton, Tenn. 25th , Chattaiioog;~, Telin. 27th, New 
Providence, Ind. 28th, Kalnmazoo, Mich. j Egg Harbor City 
and Beverly, N. J. 29th, Mansfield, Mass.; Las Vegas, N. Mex. 

ChattanoogS, Teiin., 25th : :I meteor was observed a t  9.35 

p. in., about 30° east of' tho zenith, and inoring in a south- 
westerly direction. A bright pinkish light followed in its path, 
and d t e r  i t  had disappeared about GOo from the zenith, a pale 
pink color was visible for about three seconds.-Report of L. 
111. Pindell, observer, fiignal Corps. 

XIRAGE. 
Mirage were observed as follows: Kimball and Webster, 

Dak., 28th; Hampton, Iowa, 10th, l l t h ,  aud 12 th ;  Santa, F.6, 
N. Mes., 17th and 19th. 

SAND STORMS. 
The only sand .storms reported during the month occuimd a t  

Phauix and Fort McDowelI, Ariz., on tho 6th. 

VERIFICATIONS. 

FORECASTS FOR 24 HOURS IN ADVANCE. 

[Verifications mnde by Assistant Professor C. F. hfnrvin, assisted by bh. H. 
E. Williams, chief clerk of the Forecnst Division.] 

The forecasts for districts east of the Rocky Mountains for 
September, 1889, were made by Captain James Allen, 3d 
Cavalry, Signal Ofiicer, and those for t h e  Pacific coast dis- 
tricts ware made at San Francisco, Gal., by 2d Lieutemnt J. 
E. Maxfield, Signal Corps. 

Percentages of forecasts ve r i fd ,  September, 1889. 

States. 'I Stntes. I; . 
Mninc ............................... 
New Hampshire .................... 
Verinont ............................ 
Mussnchusett.s ...................... 
Hhode Ialnnd ....................... 
Oonnccticut.. ....................... 
Enstern New York .................. 
Western New York ................. 
Enstcrn Pennsylvnnin .............. 
Western Pennuylvnnin.. ............ 
New Jeraey. ........................ 
Deluwnre ........................... 
Murylend ........................... 
District of Columhin ................ 
Virginin..  ....... ..;. ............... 
North Cnrolinu ..................... 
Boulh Curolinn.. .................... 
ffcorgin ............................. 
Enaturn Floridn .................... 
Weatern Floridn.. .................. 
Alutmmn ............................ 
Mississippi ........................ 
Louisinnn.. ......................... 
Arknnsns ........................... 
Tonneaseo .......................... 

80.5 1; Kentucky ................. .r... .... 84.6 
83.9 \ Ohio ................................ 80.4 

86.3 ........................... 83.2 
8q. 3 ................... 81.7 .................... 70.6 .......................... 78.7 

82.7 Minnonotn .......................... H2.4 
80.4 I lown ................................ 79.5 
77.5 I Knnsua ............................. 85.0 
74.8 j X?hrnakn ........................... 83. 
76.0 . Misnouri ........................... 78.7 

Coloridi. .  .......................... 83.3 
82.3 
86. I .............. 88.9 
88.9 ............ 84.5 

............. 85.5 
78. I 

...... .;. 81.5 

...................... 

I n  determining the monthly p e r c c n t y  of wenther and tcmpornturo combined, tho 
Pnciflc const states nre not included. t tie monthly percentnge of wenther and tem- 
perature combined is determined by multiplying tho perccntnge of westlior by 6, and 
ho perccnttrge of temperature by 4 and dividing their sum by IO. $The forecnsts of 

temperature in districts enst of t h l  Rocky hlountnins for Beptemher, 1889, were ninde 
with reference to tho mnximum temperuture d o n e ;  thnt Is, u prediction of wnriner or 
cooler indicntcd thst tho mnximum temperitture of the day designated would be 
higher or lower thnn the mnximum of tho provrous dny. 

FORECASTS FOR 48 AND 72 HOURS IN ADVANCE. 

Appreciating tlie great importance that long time predic- 
tions possess for the general public, the Chief Signal Officer 
has authorized forecasts for forty-eight and seventy-two hours, 
covering the second and third day in advauce. Such forecasts 
are optional with the predicting offlcer, and are only made 
when clearly in the public interest, and cover, in a11 cases, 
cbnsiderable areas of country, and are not confined to localities. 

Percentages of verifications of forecasts made for second 
day in advance. Number of predictions made : weather, 38; 

temperature, 44. Percentages of' verifications : weather, 73.2; 
temperature, 83.9. Weather and temperature combined, 78.4. 

Percentages of verifications of forecast8 made for third day 
in advance. Number of predictioris made : weather, 13; tem- 
perature, 7. Percentages of verifications: weather, 97.7; 
temperatiire, 35.9. Weather and temperature combined, 81.3. 

FORECASTS FOR 48 AND 72 HOURS IN ADVANOE, FOR 
AUGUST, 1889. 

[Made by Capt. H. H. C. Dunwoody.] 
Perceuta,ges of verifications of  forecasts made for Recond day 

in advauce. Number of predictions made : weather, 24; teni- 
perature, 36. Percentages of verifications : weattier, 71.7 ; 
temperature, 94.4. Weather and temperature combined, 80.8. 

Percentage of verifications of forecasts made for third day 
in advance. Number of' predictions made: weather, uone; 
temperature, 8. Percentage of verifications: temperatare, 100- 

Statement tihowing percentages ofjusti5cations of mind sig- 
nals for the month of September, 1889 : 

Wind ttignals.-(Ordere(l by Captain James Allen.) Total 
number of signals ordered, one hundred and fifty-fire; justi- 
fied as to velocity, wholly, uluety-five, partly, ten ; justified aa 
to direction, one hnudred and fifty-one. Of the sigiials or- 
dered, one hundred aud fourteen were cautionary, of which 
seventy-three were wholly, and two partly, justified ; a1i.d forty- 
one were storm signals, of which twenty-two were wholly, and 
eight partly, justified. Seventy-one signals mere ordered for 
easterly minds, of mhicll SiXfT-Seven were justified, arid eighty- 
four were ordered for WeSt0rlY mind&, all of which were justi- 
fied. Percentage of justifications, 71.6. 

Cold-wave signah.-(Ordered by Assistant Prof. T. BusRelI.) 
Two cold-wave signals were ordered during themonth, neither 
of' which were justified. 
Percentages of h a 1  verifications of weather and temperature signah reported 

by directors of the variow State Weather Services for September. 1889. 

CAUTIONARY SIGNALS FOR SEPTEMBER, 1889. 

....................... 
lndinnn ....................... Illinois 

Knnsns.. 
Louisinna, northern 

..................... ................. .................. .......... 
Michigan 
Minnesota .................... 

STATE WEATHER SERVICES. 


