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Vincent, Minn.; 2Gth, Saint Vincent, Minn.; South Canisteo, 
N. P.; 27th,SouthCanisteo,N.Y.; 30th, Indepondence,Iowa; 
Saint Vincent, Minn. 

TH UNDER-STORMS 
Thunder-storms were reported during the month, by states 

and territories, a8 follows: ls t ,  9; 2d, 11; 3d, 4 ;  4th, 2; 6th 
and Gth, 9;  7th, 6 ;  Sth, 9; gth, 7 ;  loth, 6; l l th ,  1; 13th, 1; 
14th, 3 ;  16th and 16th, 1; 18th, 2; 19th, 3 ;  20th, 1; 22d, 1; 
24th, 1 ;  26tk, 3; 20t11, 2, None were reported on the lath, 
17th, 21st, 23d, and 27th to 30th. 

Thunder-storms were reported in the soVera1 states aud ter- 
ritories, by days, as follows: Ala. and 2 ; Ark., 1; Cal., 
4; Colo., 1; Dak., 3; Fla., 7; Qa., 1; Ill,, 6; Ind., 3; Iud. 

Ter., 1; Iowa, 3; Kan., 4; Ky., 2; La., 3 ;  Md. and Mass., 1; 
Mich.,6; Ninn., 1; Miss., 3 ;  Mo., 5 ;  Nebr. and N. H., 1; N. 
J . ,3 ;  N. P., 2;  N. C., 1; Ohio, 6;  Pa. and S. C., 2; Tenn., 
4; Texas, 8; Wis., 2. I n  Oonu., D. C., Idaho, Me., Mont., 
Nev., N. M., Oregon, R. I., Utah, Va., Wash., W. Va., and 
Wyo. no thunder-storms were reported. 

Thunder-storms were reported in the greatest number of 
Atates and territories (11) on the 2d. On the lst, 6th, 6th, 
and 8th they wore noted in nine; on the 9th, in seven, and on 
the 7th and 10th in five. 

They were reported on the greatost number of days (8) in 
Texas. Iu Iowa they were noted on seven; in Mich. and 
Ohio on six, and in Ill. and Mo. on five. 

MISCELLANEOUS PHENOMENA. 

FOREST AND PRAIRIE FIRES. 
Jackson, Jackson Co., Minn., 2d : prairie fires are still rnginl 

in Sioux Valley township ; fire lives are reported to have beel 
lost and a large amount of property has been destroyed. 

Yankton, Dak., 13th : a large prairie fire is raging south o 
this place on the Nebraska side ; the sky was lighted up by iti 
flames during the early part of the evenlng. 

Huron, Dak., 14th: a prairie fire swept along the north lint 
of Sanborn and t h e  south line of Beadle counties on the 12th 
a large amount of hay and graiu was burned. 

Gary, Deuel Co., Dak., 14th : prairie f i ~ ~  raged in a forty 
mile gale yesterday ; this morning they are apparently out. 

Aberdeen, Brown Co., Dak., 14th: large prairie fires art 
burning west and southwest of this place. 

Prairie and forest fires also occurred on the following dates 
Fort Sully, Dak., 1st to 3d; Fort Sill,Ind.T., 1st fo 6th, 11th 
12th, 29th, and 30th; Bismarck, Dak., 6 t h  13th, and 14th 
Red Bluff, Cal., Sth, 9th, 11th  to 14th. 

HALOS. 
Solar halos 'were most frequently reported in Michigau, 

where, they occurred on thirteen days. In Tennossee they wort 
noted on ten days; in Virginia 0x1 eight; in C;kliforlli;l and 
Illinois on seven ; and in New York and South Carolina ou six 
days. I n  Arie., Conn., Ark., Dak., Fla., Qa., Jdaho, Iowa 
Kans., Ks., La., Me., Md., Mass., Minn., Miss,, Mo., Mont., 
Nebr., Ner., N. H., N. J., N. C., Oreg., Pa., R. I., Tex., Utah 
Wash., and Wiu. on from one to five. They were reporled i n  
the greatest number of' states and territories (13) on the 4th, 
On the 20@, 2lst, and 29th 110 solar halos were reported. 

Lunar halos were most frequently reported in Michigan, 
where they were noted on twelve dates ; in Dak., Iowa, Kans., 
nnd Pa. ou nine; in Va. on eight; in Ill., Minu., N. Y., N. 
C., Oreg., S. C., and Tenn. on seve11. In Del., D. c., Md., N. 
M., and R. I. no lunar halos were noted. They were reported 
i n  the greatest number of states and territories (26) on the 
13th. On the 4th, Gth, and 30th no lunar halos were noted. 

The distributioil of meteors, by dates, Over the country was 
as follows : lst,  Vevay, Ind. ; Barren Creek Springs, Md.; Egg 
Harbor City, N. J.; WedgeJTOOd, Ne y.; Statesburgh, 8. 0.; 
Oleburne, Tex. 2d, Barren Creek Springs, Md.; Beverly, N. J. 
3d. Parkston, Dak.; Dubuque, Iowa; Bever1.V and Egg Harbor 
City, N. J.; Randolph, W. Va. 4th, Parkstou, Dak.; Mauatee, 
Fh.; Wilmington, N. C. Sth, Fort SUllJ', Dak.; Archer,'Pla.; 
Veray, Ind.; Mooresto\Tn, N. J.; Fort StantOD, N. &lex. Gth, 
Parkston, Dak. ; Barren Creek Springs, Md.; Amherst, Mass.; 
R e v e r l ~  and Egg Harbor City, N. J.; Quakertown, Pa. 7th, 
Parkston, Dak.; Mautnnsas, Fla.; UtiCR, N. Y .  Sth, Man- 
tansas, Fla. 9th, Parktiton, Dak. 10th Independence, Iowa. 
llth, Mantansas, Fln. ; Independence, h v a .  12th, Mnntan- 
Nas, Fla.; Independence, Iowa; BarJ1e'fi Corners, N. Y.; 
Wauseon, Ohio. 13th, Vevay, Ind.; Kal:llnazoo, Mich.; Knu-  
Bas City, Mo.; Wedgewood, N. Y. ; Uollege Hill, Ohio ; Austin 

METEORS. 
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Tex. 19th and 20th, Independence, Iowa. Zlst, Indepen- 
deuce, Iowa; Beverly, N. J. 224 Fort Buford, Dak.; Ha- 
vaniiah, 111.; Independence, Iowa;  Beverly, N. J. 23d, Cle- 
burno, Tex.; Green Bay, Wis. 26tli, Little Rock, Ark. 26th, 
Fort Sully, Dak. 27th, Beverly, N. J. 29th, Parkston, Dak. 
30th, McMinnvillo, Oreg. 

The following are more notable meteoric displays reported : 
Fallston, Md.: a brilliant meteor was observed above the 

eastern horizon at 6.43 p. m., (ith, passing towards the north. 
Green Bay, Wis.: a brilliant meteor was observed at  6.30 

p. m., 23d; it moved from near the zenith in a northeasterly 
direction, and burst into maug fragments when about 1 6 O  
above the horizon. 

Little Rock, Ark. : a very brilliant meteor was observed in 
the southern sky a t  10.12 p. m., 26th, about bnlf way between 
the horizon and the  zenith, and passing from east to west ; the 
meteor remained visible about two seconds, and was accom- 
panied by a trail which wns apparently over 30° in length. 

YIRAGE. 
San Diego, Cal.: the Coronado Islands and Point Lome 

were distinctly seen on the 8th. At  the latter place the small 
buildirigs adjoining the light-house were plainly visible. 

Mirage were also observed as follows : Webuter, Dak, 6th, 
19th, 21st; Huron and Woonsocket, Dak., 12th ; Parkston, 
Dak., 12th, 16th; Kimball, Dak., 12th, 26th, 26th; New Eng- 
land City, Dak., 30th; Hampton, Iowa, 26th. 

SUN SPOTS. 
Prof. I?. P. Leavenworth, director, Haverford College Ob- 

servatory, Pa. (observed by Mr. H. V. Oummere, assistant) : 
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Hemnrks. 

__ __ __ .- ... . . - 
Definition rrood. ~ ~~.....~. 
Deflnition &y ood. 
Definition good9 
Definition poor. 
Definitiou very good. 
Definition poor. 
Definition very good. 
Definition good. 
Uenni ti on good; through al'ds. 
Definition poor. 
Dotinition good. 
Deflnition poor. 
Definition poor. 
Dcnni tion good.$ 

.I) .  t Clouds ; count of fuculm unfinished. 
t Clouds previoun to obaervntion of faculw. 

Sun spots, were observed during the month as follows : 
Mr. John W. James, RiIey, McHenry Co., 111. : None seen 



...... -~ 

until the l l h h ,  tllen a group a little west of sun's meridian, 
and another one day from east edge. The largest spot, esti- 
mated at 31,400 miles in diameter, disappeared by solar rotation 
on the 16th, but failed to reappear on east edge. The other 
spot, estimated at  22,009 miles in diameter, disappeared by 
so1a.r rotation on the 22d. Two other large Rpots on the east 
edge on the 27th. 

VERIFICATIONS. 

___- ..... .. 

Mr. H. D. Gowey, North LewisbUgh, Champaign Co., Ohio : 
sun spote were observed from the 11th to the 17tl1, and from 
the 20th to the 22d. 

Mr. M. A. Veecler, Lyons, Wayne Co., N. Y.: 3d, much 
faculae, followed by a large spot, came into view upon the 
sun ; 17th, large spot and Several smaller ones appeared; 26th, 
extensire disturbance, followed by spots, appeared. 

INDICATIONS,  FOR 24 HOURS I N  ADVANCE. 
The percentages of verifications of t h e  8 p. m. daily indica. 

tions for November, 1888, as determined from comparison 01 
succeeding tolegraphic reports, are given in the table below. 

The predictions for districts east of the Rocky Mountains Sor 
Norembor, 1888, were made by 1st Lieutenant H. H. C. Dun. 
woody, 4th Artillery, U. S. Army, Acting Signal Officer and 
Assistant, and those for tho Pacific Coast districts wore made 
a t  San Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal 
Oorps ; the verifications for all districts were determined by 
Assistant Professor C. F. Marvin. 

Percentages of indications ver13ed, November, 1888. ___ __ . __ -. - - 
States. jl Stntes. 

Maine .............................. 
New Hampshire.. .................. 
Vermont ........................... 
Massnchuaetta ..................... 
Rhode Island ....................... 
Connecticut ........................ 
Enatern New York .................. 
Weatcrn New York ................. 
Eastern Pennsy I vnnia .............. 
Western Pennsylvania.. ........... 
New Jersey ......................... 
Delaware ........................... 
Mnryland ........................... 
District of Columbia.. .............. 
Virginia ............................ 
North Carolina ..................... 
south Carolina ..................... 
Qeorgia ............................. 
Enatern Florida .................... 
Wentern Florida .................... 
Alabnma ............................ 
Mississippi ......................... 
Louisiana.. ......................... 
Texnn .............................. 
Arkansas ........................... 

/ I  
84.4 . l'unneasee .......................... 
88.7 :I Kentucky. .......................... 
80.3 , Ohio ................................ 
82.2 Wsat Virginia ...................... .............................. ............................. .................... .................... .......................... .......................... 

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

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

.......... 
.In determining the monthly p o r c e n t y  of wonther nnd tempernturo combmod, the 

Pnciflo coast states nro not included. t ho monthly porcentngo of weather nnd tom- 

ernturc combined is determinod by multiplying tho percentage of weather by 6, and 
!he percontnge of tempcrature by 49 and d i v l d W  their sum by IO. 

CAUTIONARY SIGNALS FOR NOVEMBER, 1888. 
Statement sliowing percentwes of justifications of wind 

signals and cold-ware signals for the mouth of November, 1888 : 
Wind s@nals.-Total llulnber of signnls ordered, one hun- 

dred and forty-three i justified nS to velocity, wholly, ninety- 
four, partly ten ; justified 88 to direction, one hundred and 
twenty. Of the signals ordered, one hundred and fifteen were 
cautionary, of which seventy were wholly, and eight partly, 
justified j twenty-eight \?ore Storm, of which twenty-four were 
wholly, and two partly, Justified. Seventy-five were ordered 
for easterly winds, of which fifty-seven were justified j sixty- 
eight were ordered for westerly minds, of which sixty-three 
were justified. Number of wluds without signals, twenty-six. 
Number of signals ordered late, thirteen. Percentage of jus- 
ti5cation8, 68.2. 

Cold-wave signak.--Total number of signals ordered, one 
hundred and eighty-five; number wholly justified, one hun- 
dred and twenty-one, of which '8iX were ordered late. Num- 
ber partly justified, two. Number of severe cold waves mith- 
out signals, thirteen. Permntage Of justifications, 63.2. - 
Percentages of local ver@catw 

reported by the directors Of 1 
ber, 1888. - .___- 

:Hinois ....................... i 89.0 
indinnu ...................... 1 89. I 
Kansna ....................... \ 80.4 
Louisiana (northcrn) ........ 88.0 
Louisiana (Bouthcrn) ........ 92.0 
Hicliignn ..................... 82.9 

- - 
STATE WEATHER SERVICES. 

I of the weather and temperature sisnala, 
: various State Weather Sewices f o r  Novern. 

d i d 
, L  0 , L  

States. . E 2  $ 5  
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I ............ $2 
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89.8 I 87.0 ........................ ~ 82.0 81.0 ................ 
i 7  

[ l'einperature in degrees Falwenheit ; precipitation, including melted snow, in inches and hundredths.] 
The following extracts are republished from reports for November. 1888. of the directors Of' tho various &ate westlier services : 

ALABAMA. 
November has been unusually mild, both in the condition of the weather 

and the range of temperature. It was not until the month was half gone that 
the first heavy frost occurred. Twenty days were fair and pleasantfnvor-  
able for all farming operations. 

The frosts that occurred toward the close, althou h heavy, killed only the 
delicate plants. The fall has been unusually late. %he avera e temperature 
was 1O.7 above the normal. There were three periods in whic! precipitation 
occurred. The first was the 8th and 9th; the second, 14th and 16th; and the 
third was the 19th. The average rainfall ww 0.61 below the normal. 

Summary. 
Temperature.-Monthly mean, 68.6; highest monthly mean, 69.4, a t  Mobile; 

lowest, 47, at New Market; maximum, 82.7, at Mobile, 3d; minimum, 20, 
at Valley Head, 28th; range for state, 62.7; greatest local monthly range, 
67, at Valley Head; least local monthly rnnge, 48, a t  Xdwardsville. 

Precipitation.-Average for the state, 3.69; greatest, 6.66, a t  Gndsden; 
lewt 1.88, at Motes. 

U'ind.-Prevailing direction, north.-P. H. diel& Signal Corps, Auburn, 
director. 

ARKANSAS. 
Summary. 

Temperature.-Monthly mean, 49.9; highest monthly mean, 66.8, at For- 

rest City; lowest monthly mean, 46.6, at Ozone; maximum, 87, at Lead Hill, 
1st; minimum, 21, at Dn ton, 28th; range for state, 66; g a t e s t  locnl monthly 
ran e, 62, at Lead Hill; {cast local morlthly range, 87, at allns, and Prescott. 

l%ecipitation.-Average for the state, 6.03; rentest, 9.86 a t  Lonoke; least, 
0.31, a t  Prescott. Snow fcll a t  Fort Smith, &allas, nnd bzone on the 9th, 
and at Lend Hill 80th. The alloy was li ht, and melted as it fell.-Prof. 
John C. Branirer, Little Rock, darectw; b. 17. Simons, Corporal, Signal 
Corps, assistant. 

ILLINOIS. 

Thirc has been one of the finest and most.favoreble Novembers experionced 
in this state for many ears. Take i t  n!l through the weather has been ex- 
ceptioiinlly fine, with &lit. frosts, few rainy days, and very eqnable tempera: 
ture. The rainfall h u  been sufficient, but a8 it came during a few days in the 
early part of the month, farming operation8 were in no wise interrupted. 

The temperature was above the average while the extremes were less thrill 
usual; no very high or low tcmperntures being reached. The highest tem- 
perature was on the 1st and 2d, and the lowest on the 20th and 21st. There 
were numerous frosts, but none very severe. About an inch of snow fell on 
the 16th and loth, but it did not remain on the ground. 

Summary. 
Tern erature.-The mean tent erature of the month, 41.6, was 1.2 above 

that ofl3the previous ten years. f h e  mean of the northern division wna 89.2, 


