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OPTICAL PHENOMENA. 
SOLAR HALOS. 

Eolar halos were observed in  the various Rtates and terri- 

AZabanza.-4th, 19th, 16th. 
Arizona.-7tli, 19th, 30th, 2 h t ,  23d. 
Ca.lifornia.--Btli, 6th, .7th, 15th, 16th, 19tli, 21st, 23d. 
Colorado.-l7th. 
Dakota.-l3th, 15th. l'ith, 20th, 25th, 86th. 
Fbrida.--3d, &ti, 5th, 26th. 
Qeorgia.-9th, 15th, 16th, 218t, 24th. 
Illinnis.-3d, 9th, 13th, 17th, 18th. 
Indiana.--2(1, 3d. 5th, Otli, 24th. 

tories, as follows: 

Iotta.-lSt, 2d, 3d, 5tl1, 9th, 10tl1, lSth, 18th, 19th, 20th,21st, 

b h ~ 8 . - - 2 d ,  8th, 16th. 
23d. 

Kentucky.-24th. 
Muine.-;jd, 4th, 19th. 
MaryEand.-2d. 
Mas~achusetts.-4th, 6th, 14th, lSth, 17th. 
&fichigan.-4th, 9th, loth, 18 th ,  20t11, 24th, 27th, 28th. 
Minnesota.-5th, 13tb, 14th, 15th. 
Mi~souri.-18th. 
Nebra8ka..-lGth, 26th. 
Nevada.-!22d. 
New Jereey.-2d, 9th, 15th. 
New York.-3d, 4th, 6t.h, 9th, lo th ,  16th, l'lth, 18th, 22d, 24th. 
A'orth UaroZina.-27th, 28th. 

Oregon.-l5th, 23~1, 24th. 
Pennqlvania.-4th, loth,  14th, 24th, 26th. 
South Carolina. -loth, 24th, 27th. 
Tennessee.-lst, 6th, 9th, 13th, lGth, 2184 24th. 
Texae.-lbth, 20t11, 28th. 
Vermont.-3rl, 4th, l l t h ,  15th. 
Virginia.-lst., 2d, 4th, 6th, l7th,  21st, 24th, 27th. 
Washington Territory.-2lst, 24th. 

Wyoming.-4th, 7th, 17th, 23d, 26th) 27th. 

Lunar halos wdre observed in the various states and terri- 

AZabanta.-lGtli. 
Arizonn.-?th, l-Btli, 17 th  to 2313. 
Arkan~a.~.-lSth. 
California.-bth to 12th, 15tb, 16th, 19th, 20th. 
Colorado.-lltli, 1 3 t h ,  15th, 16th, 22d. 
Connecticut.-l7th, 18th. 
Dakota.--Sth, 11 th to lGth, 18th, 2lst, 22d. 
District of Columbia.-lGth, 17th. 18th, 20th, 21st. 
Fbrida.-9th, 14th, 15tli, 17th. 
Georgia.-1Gt ti. 
Illinois.-%l, 3d, Stli, 9th, 13th, 15th to 18th. 
Indiana.-!lth, l o th ,  13th, 15th, 18th, 20th. 
lowa.-8th, 9th, loth, 14th, l e t h ,  17 th ,  18 th .  
Kaneas.-lst, 8th, l l t h ,  12th, 14th, 16th, 17th. 
Kentucky.-13tli, 14th, 16th. 
Loui8iana .-2Bth. 
Maine.-14th, 17th, 18th,  19th. 
Maryland.-l(ith, 17th. 
~at?8ach~8ett8.-14th, 17th, 18th, 19th. 
MiChigUn.--DtlJ, loth, 12th, 14t.11, 16th, 17th, 18th. 
hfinnesota.-12th, 13th, 14th. ' 

blgntana.-15th. 
Nebraska.-8th, loth, 12th, 14th to 18th. 
Nevada. -10 th . 
New Hampshire .--I7 th . 
New Jer~fey.-14th, 16th, l7th, 20th. 
New Mexico .-17 t h . 
New Pork.-lOth, l l t h ,  14th, 17th, 18th, 19th. 

Ohio.-3d7 9th, loth, l7th, 18th, 22d, 27th, 28th. 

' 

Wi8~0~8in.-3d, 19th, 20th, 24th, 26th. 

LUNAR HALOS. 

tories, a s  follows : 

>'h8OUri.-13th, 16th, 17th, 18th. 

-_ - .- - _ _  - _ _  

North Carolina.-l6th, 17th. 
Ohio.--t)th, 9th, l l t h ,  13th, 17th, 18th, 19th, 21s4 24th. 
Oregon.-llth, l%h, 13th, 16th. 
Z'ennaylvclnia.-9th, 10t11, 14th, lGth, 17th, 18th, 21et, 26th. 
South Carolina.-9tli, lGth, 21&, 26th. 

Utah. -14th. 
Vermont.-17th, 18th. 
Virginia.-9th, loth,  l l t h ,  14tl1, 16th, 24th. 
Waxhinqton !Perritory.-lOth, 13th, 14th, 15t11, 17th. 
West Virginia.-9th, 14th. 
Wisconsin.-l4th, 16th, 17th. 
Wyoming.-14th7 15th, I6th, 23d, 24th. 

The phases of the mooii during February were : new moon, 
kl, 10.W p. m.; first quarter, l l t h ,  9.38 p. m.; full moon, 18th, 
LOG p. m.; last quarter, Btith, 0.03 p. m. ;  apogee, 2d, 5.02 a. 
m.; perigee, 17th, 9.0 1). m. 

Webster, Dakota, 8th. 
Marquette, Nebraska, lst, 8tb,  10th to 14th. 
Galvestoii, Texas, 7th. 
Fort Grant, Arizona, llth, 12th, 15th,  16th, 18th. 

I%nne88ee.--!)th, loth, 13th to 17th, 84th. 
!Z'e~as.-lst to lGtll, 19th, 20th, 21st, 26th. 

XIRAGE. 

MISCELLANEOUS PHENOMENA. 
SUN SPOTS. 

Prof. David P. Todd, director of the Lawrence Obsermtory, 
Amherst, Massachusetts, furnishes tho following record of sun 
3pots for February, 1886 : 
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Mr. H. D. Gomey, of North Lewisburg, Champaign county, 
Ohio, reports having observed 8 ~ 1 1  spots 011 the following dates : 

The Signal Service observer at Pittsburgreports, in referenix 
to Hun spots, as follows: About 7 a. m. of the 8th a large spot 
was noticed on the sun% disk, the smoke in the atmosphere 
aching in the placo of smoked glas~; on the morning of the 9th 
the spot h;id moved a little to the right; i ts  position was then 
near the centre of the sun's disk. Prof. J. E. Keeler, of t h e  
Allegheliy Observatory, also observed the 8pot ou tlie 9th, and 
says in reference thereto: "The large sun spot is near the 
centre of the sun'c1 disk j i t  is somewhat oval' in slia.pe, with a 
bridge projecting inward near one end ; the largest diameter 
of the umbra is about 2311, corresponding to a linear distance 
of' about ten-thousaud miles on the surface of the sun." The 
spot w w  again obserred at 8.30 a. m. of the 10th. 

lst, 3t1, 4tl1, 8th, 9t11, l t l t l~ ,  20tnI1, 22d, 24th, 26th. 

RUNSETS. 
The characteristics of tho sky, as indicative of fair or foul 

weather for the succeeding twenty-Sour hours, have been ob- 
served at all Signal Service stations. Repork from one hun- 
dred and sixty-six stations show 4,646 observations to have 
been made, of which five were reported doubtful ; of the re- 
mainder, 4,641, there were 4,090, or 88.1 per cent., followed by 
the expected weather. 

The supposed earthquake shock reported to have occurred in  
the western part of Connecticut at 2.20 a. m. of the 3d w m  

EARTHQUAKES. 


