
Rhode Idand.-4th. 
South Carolina.-3d to Sth, 9th, 10tl1, 13th .  
Tenneesee.-3d, Gth, 7th, 8tl1, 9th. 
Tezas.--Sth to Stli, loth, 12th, 17th. 
UtUh.--4th, Bth, Gth, 8th. 
Vermont.-7th. 
Virginia.-3d, 7th, 9th, l l t l i ,  13 th ,  14th, 19th. 
Wadiingtori !Z’writory.-lst, 6tl1, lOth, 30th. 
West Virginia.-2d, Gth, 7tb, Sth, 11th. 
Wisconsin.-lst, 4th, Gth, Sth, 9th, lOtll, 20tl1, %)til. 
wYO?ni?V.-2d, G t h ,  Dth, lSth, 30tl1. 
The phases of t h e  moon (Washington mea11 time) 

I 

])ecember, :M gi\7en in ( 6  The Americ;in Ephemeris and Nau- 
tical Almanac 7 )  for 1886, are as follows : New moon, 24th, 16 h. 
46.5 m.; first quarter, 2d, 21 11. 16.8 m.; full moon, loth, 16 h .  
22.0 m.; last quarter, 15th, 13 11. 30.9 m.;apogee, 2d, 21.8 h. 
and 30tt1, 19.1 h. ; perigee, 15tl1, 6.9 h. 

MIRAGE. I 

port Assinaboine, Montana : the phenomenon of mirage ap- 
peared twice cluriug t h e  11th. It was first seen during the 
morning from 8.20 to 8.65, local time. The Fort Belknap Indian 
agency, twenty-eight miles north of Fort Assiuaboine, was 
plainly visible. Objects appeared magnified to imniensc pro- 
portion and were iiot inverted bu t  in their proper position. The 
agency appeared to be surrounded by a dense forest although 
i t  is really rsituated in the midst of an open prairie, but some 
timber alorig the Milk Birer  betweeu this place and the agency 
may explain tlie appearance of forest. The second mirage was 
risible towards the !+est during the greater part of tho after- 
uoon ; two small lakes, sixteen miles distant and ordinarily 
hidden from view by a range of high bluffs on the west side of 
Little Sandy Creek, were plainly visible, the water hariug a 
wavy motion, as if Htired by the wind. The sun was shining 
brightly at the t ime of both observations. 

The following is from the 6‘ Independent ” of December 18, 
1886, published in Inyo, California: 

On the morning of the 1 lth, from the road ‘ubt south of Inde endenee, Cali- 
forniu, n very beautiful mirage wu8 seen. A !ow ridge, nbout tfrree miles south 
of the town, shuts off the view of Owens Lnke, nhout twenty-two miles nwny. 
In the mirnge the whole surfnce of the lnke wns seen, with islnnds and hend- 
lands. The mountain on the northeast corner of the lnkc n peared to corn; 
close down to the wnter, and wns as clearly reflected in its &pth as in a mir- 
ror. Indeed, the entire ~ ~ i r f a c e  of the phantom lnke looked like LI great mir- 
ror in which the monntaiiis on hotli nidcs were reflected. 

Saint Vincent, Minnesota: a t  7.30 a. m. of the 26th tho phe- 
nomenon of mirage was seen to the south, the images of trees, 
houses, barns, etc., were lifted into view. 

Mirages were also obser\wl at the following places : 
Arizona.-Maricopa, 16th . 
Dakota.-Wobster, 4th ; Henry, 7th. 
Kumccs.-Salins, 4th, 6th, 9th, 13th,  14th. 
dlonta?ca.-Poplar Iiiver, 8th. 

MISCELLANEOUS PHENOMENA. 
FOREST AND PRAIRIE FIRES. 

Charleston, Sout,li Carolina : extcwive and destructive for 
est fires mere burning on the 1st bctweeii this city and Sumter 
i~long the line of the Central Railroad of South Carolina. A1 
Monck’s Corner, thirty-oue miles from Charleston, many plants 
tion buildings are reported to hare been destroyed. A t  Stonj 
Landing one huiidred cords of wood ant1 other property merc 
destroyed. 

Forest and lwairie fires were also reported from tile follow 
ing places : 

Wilmington, North Carolina: forest fires, 2d, 3d. 
Alva, Florida: forest fires, 27th. 
k’ort Sill, Indian Territorx : prairie fires, 14th, 18th. 
Fort Reno, Indian Territory : prairie fires, 17th. 
Sari Antonio, Texas: prairie fires, 2lst. 

Pall River, Massachusetts : on the 9th, a t  difforent times be 
METEORS. 

starting from near the zenith and passing westward, several 
of them were followed by bright trains, and a few exploded 
with a loud report. 

A t  9 p. m. of t l iel l th,  Geo. W. Smith, master of the schooner 
6 ‘  S. B. Vroonmn,” from Port  of Spain, Trinidad, for Mobile, 
Alabama, in N. 1 3 O  261, W. 65O 551, observed a large meteor 
passing from south to north, emitting a brillimt light for 
thirty seconds, and then exploding with a report that jarred 
the schooner. 

Naaliua, Hillsborough county, New Hampshire : at 6.09 p. 
m. of the 14th a meteor, liaving an apparent diameter of six 

during’incllea, and followed b?; a train of red light, was seen to &ut ~ 

froin near tho zenith and pass INwal’d the northeastern horizon. 
Grampiall Hills, Clearfield county, Pennsylvania: on tlm 

21st, a t  7.30 p. IH., :t large meteor was seen in  the weRtern sky 
45O above the horizon, aud moving toward the solitli; i t  re- 

3mbled a ball of fire, lmving an apparent diameter of six 
iches, and followed by a trail of light. Tlie meteor disap- 
-. . 

Meteors were also observed on the followiiig (late8 : 
Culifon~ia.-l(eelor, 19th. 
Connecticut.-Bethel, 28th. 
3lorida.-Archer, 18th ; Alva, 19tli, 27th. 
IlZinois.-Qeneseo, 6th j Charleston, 19th. 
Iowa.-Monticello, 22d. 
Xunsas.--Belina, 4th, Bth, 7th, 9th. 
Louisiuna.-Graud Coteau, 12tl1, 13th, 22d. 
MaryZand.-Woodstock, 2d, 3~1, l l t h ,  Mth, 19th, 21at. 
Nebraska.-Val entiue, 10th. 
Ohio.-Wauseon, 19th, 2Sth, 29th ; Jacksonborough, Slst. 
South Carolina.-Spartanburg, 24th, 25th. 
Virginia.-Variety Mills, 3d. 

Geese j ly ing ~outhranrd. - Augusta, Qeorgin, 2d ; Chatt:t-, 
I O O ~ R ,  Tennessee, 2cl ; Ninnescah, Kansas, 6th ; Browuville, 
Jebraska, 25th,28tli, 29th ; De Soto, Nebraska, 22d ; Tlatoosh 
sland, Washington Territory, !Nh, 14tl1, 30th ; Albany, 
)regon, 8th, Dth, l l t l i ,  30th; Eikst Portlaud, Oregon, 20tI1, 
12d. 

Geese j2yiluj nortlmmrd.-Fort Miidison, Iowit, 20th ; De Soto, 
?ebrarska, 10th. 

Polar bands mere reported from tlie following Rtntions : 
Colorado.-Montrose, 12th. 
C‘o~rnecticz~t.-l~cthel and North Colebrook, 4th. 
P’loyida.-Archcr, 3d, 2Ath, 27tl1, 28th, 29th. 
1lhoi8.- Riley, 11th. 
Kansas.-Ninnesca~i, Gtli, 20th, 29th ; Salina, 13tl1, 29th. 
Muine.-Gardincr, 4th, 23d. 
O l ~ i ~ . - - N a p ~ l ~ ~ i i ,  Yth, 9th, loth, I l t h ,  16th, 2211, 25tl1, 27th, 

l~wnessee.-Cl~atta~~ooga, 7th ; Nashville, 8th. 
Terne .-Abil ene , 10 t h . 
V~rginia.-WytlieviIle, gth, 14tI1, 19tli j Dale I~!nterprise, 

~iseonsin.-Priiiric (la Chien, 2d, 3d ; Milwaukee, 8tl1. 

Mr. H. Glowey , of North Lemisburg, Champaign county, 
Ohio, reports haring observed Run spots on tlie following dates : 
l l t h ,  lGth, 18th, 20tl1, 27th, 29th. 

MIGBATTON OF BIRDS. 

POLAR BANDS. 

38th; Waiiseon, 10th, lBth, 20tt1, 25th. 

19th. 

SUN SPOTS. 

WATER- SPOUTS. 
Capt. L. Dexter, coinmaiitliug the s. s. Wi ty  of Pnra,’7 1’0- 

ports having observed several water-spouts, between 7 a. m. 
and 12 noon of the  2d, i n  N. 3 7 O  381, W. 7 3 O  401 (at  noon). 

Tlie following is from the ‘‘ New York Herald ” of 1)ecember 
18,188G : 
NEW OILI,EAXS, IJeceniber 17.--‘he British Hhip “Stl unn,” froln ltio ,Jn- 

neiro, relmrts linviiig cncoun,tercd just south of tlie hfississippi, tm eliormolls 
collection of wnter-spouts. rhc  sky was cloudy niid the nir thick, but tlic fog 
middenly clenred nwny nnd hhowed thnt the v e w l  wns surrounded by nn in- 
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definite number of wuter-spouts, some of thcni uuusually Inrgc. There were 
eighteen in the irnrnedintc vicinity of the rwsel, and two cnnie So Close that it 
+,tru necessury to chnngc the courw in order to escape them. T l ~ c  spoutu wore 
,hortly after swept nwny by a whirlwind. 

a a p t .  R. B. Quick, of the 8. s. ‘‘ Eureka,” reports liaviug ob- 
served a large mater-spout on the 32i1, in  K. 31O 321, W. 7 9 O  10’ 

VERIPLCATLONS. 

rrhe predictions for December, 1886, wore made by 2d Lieu- 
telltnnt John 0. W:ilslic?, S i g ~ i d  Corps, U. 8. Army, Assistant, 
nlld were verified by 2d Lieutcu;mt Frank Greeuo, Signal 
Oorps, Us S. Army, AusistHnt. 

rrhe dct;iilecl coinp:~risou of the tri-daily indic;~tions for De- 
,Amber, 1886, with the telegmphic reports of‘ the twentg- 
fbur hours for \vliicIi the indications wero prepared, sliows the 
general :krer;rge percentage of verific:~tions to be 68.80. The 
pcrce~i tages  for the diff’erent elcinerits :we : Wentlier, 71.21 ; 
wind, 60.12; teinperature, UG.47. B,V states, etc., t h e  per- 
oolltnges are : I h r  Maine, 07.07 ; New Hiimpshire, 69.49 ; Ver- 

necticWt, 65.38; Now York, 72.85 ; I’euusylvania, 69.84 ; Now 
Jersey ,  70.94; Delawaro, GY.14; Mnryhnd, 73.41 ; Dist,rict of 
Columbia, 71.51 ; Virginia, 72.74; North Carolina, 74.30; Soutli 
a2broliiiii,. 72.80; Georgia, 74.76 ; Florida, 70.00 ; Ali~bainii, 
66-69; Misvissippi, 65.G5; Loiiit4;ina, G5.91; Tcxas, 64.78; Ar- 
k;\US%Y, 63.78 ; Teiinessee, 64.95 ; Kentucky, 67.04; Ohio, 74.35.; 
west Virginia, 67.87; Indii~nn, 71.90; Illinois, 72.77 ; Miclii- 
g a , ~ ~ ,  71.99 ; Wisconsin, G8.05; Miiiiiesota, 65.65; IOWII, 68.71; 
Sa.nsas,  G4.84; Nebraska, GO.% ; Missouri, 72.68 ; Color;iclo, 
65.34; east Dakota, (37.83. 

There  mere three oiniasions to predict, out of !),951, or 0.03 
l!er writ. Of t,lie 9,948 predictioiiv tliut Iiave been niade, 
1?193,  or 11/39 per ceut., two cmixiderccl t.0 have entirely fililed; 
e l g l l t  Iiuutlred arid thirty, or 8.34 per oeut., were olio-lburtli 
\-orifled; 1,892,or 19.02 j)cr cent,, were one-h:df rerified ; 1,715, 
ol- 1724  per ceut., wcro tliree-fourths verified ; 4,318, or 43.41 
lper cent., were fully rsrified, SO far as  can be ascert:rined from 
%}le tri-daily reports. 

gelow are given for tlie Pacific coast the percentages 01 
iudicittiotis verified for November, 1886 ; this (lata was re. 
ceived too lute for publication in tlic Norember REVIEW. TIM 
p-eclictio~is were made by 3d Lieutenant W. A. Glassford, Sig 
n ; ~ l  Corps, U. S. Army, Assistatit; they were verified by 2d 
&ieuteIii%Iit Prauk Qreene, Signal Corps, U. S. Army, Assist, 
ant.. Tho pcrcontitgcs for the diff’ereiit difitricts are : Wash 
ingt011 Territory, 62.79 ; Oregon, 68.08; uortlierii California 
78.37 ; soothcni Ca.1 iforilia, 86.01, 

(St 11 0011). 

INDICATIONS. 

I I 1 t > ~ t ,  G0.60 ; AfaSsi\CliUSCttS, 67.53; li.liot10 I ~ l ~ l t l ,  67.98 ; Con- 

CAUTIONARY STGNALS. 
Of t l i ~  tot:al liulnbor of SigIiidS orclured during December 

1886 ,  it wa8 practical to determine tlic verifications of one hnu 
drat aud seventy-one ; of tliose, eighty-oight, or 51.46 per cent. 
mere fully verified both ;is to direction ;~iid velocity. Nurnbci 
of signals ordered for nortlieast winds, thirty-sewn ; verifiei 
b o t h  HB to direction a y l  velocity, seveiiteen, or 4G.95 per cent. 
Niiinber of Rignnlv ordored for southwest minds, twenty 
verified both ;cs to direction :uicl velocity, one, or 5.00 pel 
e e l i t . ;  verified as to velocity only, one, or 5.00 p(?r ceiit 
Nuniber of signals ortloretl for northwest winds, ninety j veri 
fiecl both as to direction : ~ 1 i d  velocihy, sixty-one, or 67.78 pa1 
cen t . ;  verifietl :is to relocity oidy, three, or 3.33 per cent 
Number  of siguals ordered for minds without regard to clirec 
t i o i i ,  tweIit~’-fOUr; verified, nine, or 37.60 per cent. Number 0 
-sigiids ordered late, i .  e., after the verifying velocity had begun 
four, or 2.34 per cent. 

I n  thirty-nine instances minds more reported which woulc 
have justified the display of cautiona,ry signals, but for whicl 
no signals mere ordered, and in twelve instances minds whiel 
would Iiclvu justified the display of on-shoro Rignals, but To: 
-which 110 signals were ordered. 

I n  :iddition to t.lie above, four hundred aud twenty-seveu sig 

ids m0ra ordered at disphy fitiitions, the verifiwtious of which 
t w w  impracticable to determine. 

COLD- WAVE SIGNALS. 
Tot:tl number of cold-wave signals ordered, t h e  verification8 

If which were deterrniiied, wa,s three liunilred and fourteen; 
rerif~otl, two Iiundrctl and eight, or 66.24 per cent. Seventy- 
;even signals were orclerod, tlie vsrificntious of which i t  was 
mpractica,ble to determine. In additiou to tlie above, in four 
iuiidred :111d iiiiiety instauces, the  signal^ ordered at the regu- 
ar stations were repeated by tlie observers to toiviis in tlieir 
ricinity. Tlie veri ficiitions of these i t  mas inil)racticnble to 
let,enniiie. 

RAILWAY WEATHER SIGNALS. 
I?. H. Mell, Jr., director of the “Alnb,:ma Weathor Stm~ice,” 

n tlie report tor Decoinber, 1886, states : 
The verification of predictions for the whole aren was 96 per cent. for 

cin wrnture, and 87 per cent. for wenthcr. 
Tfe following corporations comprise this s stem : Sonth und North ; hlont 

;omcry and Mobile ; Mobile nnd Girnrd * Zeorgia Pncific ; East Tennessee, 
Jirgiiiin nnd Georgia system in Aliibninu; kempliis nnd Clinrleston; Columbus 
ind Western ; Atlnntn nnd West Point. of Georgia; Norllicaqtern of Georgia ; 
Xestcrn niid Atlantic; I h t  Tenncssce, Vir iniu and Gcor iu system in  
ieorgin ; Montgomery nnd Eiifniila ; Pensacoft niid Seliiiu ; k n s n c o l a  and 
itlantic ; the cities of .hIilledgeville, Georgia, nnd ‘Ihlludebqr, Alnbanin. 

The following is froiii tile “ Bulletin of tlio Now England 
fleteoroIogic:i,l Society ” for December, 1886 : 

I’erificntioii of‘ wcut.lier signiilx tit Ncw Haven wus 68 per cciit.. for teinpera- 
lire, 84 for wcntlicr; nt six stntions rcpnrting tn the Sigrid Oftice in Boston, 
18 for temperature, 71 fof wcntlicr. 

SUNSET PREDICTIONS. 
The cliaracteristics of tlie sky, as iudibative of fair or foul 

,veatJier for tliu succeecliug twenty-four hours, liwe beon ob- 
wrvetl a t  d l  Signal Service sttitioiis. lieports from one Iiun- 
Ired arid fifty-nitie stations sliow 4,922 observatioiis to have 
xeti m:tde, ol’ wliicli six were reported doubtfiil ; of the 
.ernainder, 4,916, there were 4,376, or 8!).0 per cent., followed 

STATE WEATHER SERVICES. 
The Sollomiug is ;i.ii extract froin tlie Docenibcr, 1886, report 

if tlie “A1abain:i We:itlier Service,” 1’. €3. Mell, jr., of tile 
&gricultural m d  Mecliniiical College, Auburu, director : 

The most rcrnnrkable fenturc of tlie month wu9 tlie licavy precipitution of 
3liOW o\‘cr d l  parts of the HtntC on thc Sd to 6th. l‘hroughout north Alnbama 
17 to 20 inches of snow fell betwcen tlic moriiiiig of the :%d and the evening of 
6th. In middle Alnhmn 12 to I6  iiiches wcrc reported during the sntne period ; 
snd in sonth Alnbnma ns inrich ns 12 inches were reported from several stations. 
This fiill of snow is unusually heavy for this clinintc, nnd in some scctiotls wus 
the cnusc of mnrlwd comincnt, bccuuw such a sight liud never been witnessed 
Iieforc, evpccidly in the estrcnic southern art  of’ tlic stnte. 

‘1‘11~ cold \vwes tlint wcrc predicted by %e Chief Signnl Officer 011 tlle Ist ,  
17tl1, 24tl1, 20tl1, and :;1st were verified with satisfnctory nccurclcy. 
of note tlint the frcquciicy of tlicse cold waves over the stntc during the monti  
Iins reduced the uwrn c tcmpernture 7 O . 2  below tlic normnl, giving quite a 
co!? minter niontli fi)r flubunin. 

I here was 11 dcficicncy of precipitntion unioiinting to 1.88 inchcs. 
Sumvial y. 

~Icrrri tcinperutiire, 43’ ; Iiigliest temperntnre, ?Go, at Moiint ~Villiiig, 011 the 
12th ; lowest tcuipcraturc O0, a t  I’irlley Hcud, on tho 7th.  run e of tcm em 
lure, 760 ; grentest iiionthiy rnnge of temperntiire, G ~ O ,  nt >iolin&villing ; ?em, 
innnthly mngc of k i n  )erfiture, SOo, at 08wichce ; nienn dnily rnnge, 1 3 O . 4  ; 
grentcut daily rnnge o? tcnipcraturc, 4G0, nt Eufnula, on the 2‘Ld ; lcaqt daily 
rnngc of tcmperntnrct, O0, ut Iiviiigston, on tlie 6tl1, Newton. on the 10th. and 

3y tile eapectetl weather. 

I t  is wort11 

‘Yascnloosn, on thc 1st. 
N e n u  depth of rainfall, 2.97 inches ; mean daily raiiifidl, O.ODG * greatest 

dcptli of monthly rninfnll, G.20 illcllcs, at Newton j lewt depth o! niontlily 
rainfall. 0.27 inch, nt llerinuda ; greatest daily local rainfnll, 2.20 inches, nt 
Moiint. Willing, on the 5th. 

Avcrnge niimber of dnys on which rain fell, 7 : nrcrnge numher of cloudy 
dn H, 13 ; average iiirinbcr of fair days, 9 ;  avercige number of clear duys, 0. 

fVnrnicst dnys, 28d, 28th ; coldest duys, 7th, 16th. 
Prevniling d’irection of wind, northwest. 

A m m l  summary for 1886. 
Mean tcmpernture, G 1 O . B  ; highest tenipernture, 103O, August 18th, at Bir- 

mingham ; lowest temperature, -7O, January 11 th, tat Gadsden ; range of 
temperature, 110”; greatest daily range 4 9 O ,  Eebruary 23d, at Carrollton, and 
nt Oswichee on hovetuber 1st ; least daily range, Oo, on vorious dates and at 
sevcrnl Rtntions. 

- 


