FEBRUARY, 1919.

MONTHLY WEATHER REVIEW.

HALO PHENOMENA OBSERVED DURING FEBRUARY, 1919.

By WiILLIS RAY GREGG, Meteorologist.
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Station.

Broken Arrow, Okla ¥, ... .. _.__.

Canton, N. Yooooaaaiciveiinans

Cincinnati, Ohio.....................

Dayton, ObYo....o.oooolt

Birexel, Nebt¥. o oeee e '

Fllendale, N. Dak.* ... ... ...

virossheck, Tex* .. ... .. .........

Leeshurg, Ga* ... ......ooooiinee :

Madison, Wis... ...t iiiiaaans

Nashville, Tein..o............
R yal Center, Ind.*

1

b
-

39

166
25

Lati-
tude.

44

39

39

41

4

36 10

40

ll Theodolite readings.
Form observed i
' S : | Rading | R24IUS| enotn | Distance| Altitude
Beginning. ! Time. et out- 21} from sun | of sun or
g & i inside. | gide. { °787C | or moon.] moon.
Solar halo, 22°......... 12:45p.m. {oocurannnan.
Solar halo, 22°, .| 8:45a.m. :30 p.
Lunar halo, 22° ..| 8:20p.m. D.
Solar halo,22° _....... 7:45a8.m.

Parhelion, right, 22°...| 7d5a.m.
Parhelion, left, 22°....| 7:45a.m.

Lunar halo, 22°,.

Lunar halo, 22°, 9;
Paraselene, right, 9
Lunar halo, 46° 9
Solar halo, 22°,, 2:1
Solar halo, 22°.. 2:1
Solar halo, 22° 8:25
Light pillar. . 5:2
Solar halo, 18°, eee-| B
Solar halo, 22°......... 2:1
Upper tangenut ares....| 10:05

Solarhalo, 22°......... 1
Lunar halo, 22°__
Lunar halo, 22°
Solar halo, 22°.,
Solar halo, 23°,
Solar halo, 22°,
Solar halo, 22°.
Lunar halo, 22°_,
Lunar halo, 22°._
Solar halo, 22°. ..
Lunar halo, 22°__
Lunar halo, 22°_,
Solar halo, 22°,
SRolar halo. 22°...

Solarbalo, 22°.........
Parhelion, right, 22°...; §
Parhelion, left, 22°....] §
Circumzenithal arc....} 8
Lumerhalo, 22°, ..., 7
Lunar halo, 22° ... ..} T:
Solar halo, 22°.........| %
Solar halo, 22°.........[ 10
Parhelion, nght, 22°...| 4
Parhelion, left, 22°. ... 4
Solar halo, 22°......... 2
Solar halo, 22°. . _._... 3
Solar halo, 22°_ _____ ..
Solar halo, 22° ...,
Solar halo, 22°_ .. __...
Solar halo, 22°. . ___._.

-

o

Lunar halo, 22°. ... 5:51 p.m.
Solarhalo, 22°......... l:ls:l.;)via. m.

Solar halo, 22°___._...
Parhelian, right, 22°. ..
Parhelian, left, 22°
Parhelic circle.
Solar halo, 22°,
Solar halo, 22°, ..

Solur haln, 22°, ...

Solar hulo, 22°___ .. 1:32p.m.
Solar baly, 22°, ... S:00a. m.
Solarhalo, 22°........ 4:00p. m.
Parhelion, right, 22°___| 3:48p.m.
Upper tangent are.....| 4:Mp.m.
Solar bulo, 22°... . .| SH0a.

Parhelion, right, 2°...| S:0a.
Parhelion, left, 22°____| S:0a.

Upper tangent are..... S:40a.

Sogar hulo. 46°........ 8:354.

Solar halo, 22°, . _..... 10:45a. m.
Parhelion, right, 22°_..{ 4:15p.m.
Upper tangent are..... $:15p. m.
Lunar hulo. 22°,.__....! 6:20p.m.
Solar halo, 22°, . ...... 12:20p.m.

Lunarhalo, 22° ... v40p.m.
Solar haln, 22°, ... __..] 11:0a. m.
..} Sd5p.m.
.4 10300, m.

: LE0p.m.
S:104. m.

Lunar hulo, 22°
Solar helo, 22°,__
Solar halo, 22°,

Solar halo, 22°,
Limar halo, 22
Solar halo, 22° .
Upper tangent are,
s&f halo, 46° ... '
Solar halo, 22°... ... .. i
Solar hale, 22°_ ...
Solar halo, 22° . _....
Solar haln, 77, ..__._..
Solar hale, 22°. . .
Parhelic cirele... ...
Solar bale, 22> ...

* Acrological station.
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Halo Phenomena Observed During February, 1919—Continued.

FEBrUARY, 1919

Time of-— Theodolite readings.
. Longi- - . ; -
Station. tude. | Date Form observed. o . Radins| B8US | o o0y, | Distance | Altitude
Beuinning., Ending. inside out- 6r aT'c from sun ! of sun or
"y side. Tl or moon., moon.
Tatoosh Island, Wosh....cocaaenanne 124 44 5 | Solar halo, 22°.........| L05p.m, . m.
5 | Parhelion, right, 22°...] 2:¥p.m, .M.
5 | Parhelion, left, 22°....] 218 p.m. .m.
5 | Lunar h‘\fo. 22 .- 7:30 p.m, . .
6 | Solar halo, 22°. . 9:55 8. m, m.
6 | Lunar halo 22°. T35p. M, oeeeeeenna.
7 | Solar hale, 2 .- | 10:00 a.m, ».
9 1 Solar hnln 22°_. 358 p.m, P
13 | Solar halo 20° .. 10:42a.m_ | P
13 Parhehon left, 22°....i 11:06a.m. | a
16 | Bolar haln 22°. ... 1203 p.m 430D,
17 ; Lunar h.llo 220, . D,N.a. 8:25a.
17 l Solar halo, 22°. . 5:05p.m.| 5:00p.
18 | Solar halo, 22°. . O:i43n.m | 10:25 8.
18 Solar halo 46 .- . @50a.m. | 10:20 8.
19 | Solar halo, 22°. . Disoam. | 2iap.
21 | Lunar halo, 22°. .. D/ N.a. | 5&25a.
26 | Solar halo, 22°........ 2:29p.m. ! 246D
2%, Solarhalo 22° ....... ln12p.m,i LUSp.
28 nrhehon, left, 22°. ... 1248 p.m. ! 1256 .
. . 25 | Upper tangcnt arc....- 1233p.m. | 127 1.
York, N. Yoo 53 7 ! Lunar halo. - T00p.m. o
t |awamea - N
7
7 P
1 , 22°. . ..., w30 am. |
11 | Lunar h-\lo, 2, ... 6:15 p.m, ‘
13 | Solar halo, 22°........ 1230 p.m.
19 | Lunar halo, 22 ....... meesevannas
20 { Solar hale, 22°........ 430p.m.
. 21 | Solar halo, ""° ........ 3:30 p.m,
28 { Solar halo, 22°. .......- 10:208.m,
I ! . [ s
; i Clowds. | Precipitation,
Date. Colors.} bﬁ‘jﬁeﬁe;’:
Amount.| Kind. lt)jl;:‘lf- La.?u%rﬁ'xous First igé::quent
Broken Arrow, OKla¥. ... ..ociiiiiiiiiiiiiiaans 8 | Ci.st. SW Stationary....| D.N.p, 2d....... D. N.a,, 8th.
8 | Ci. st. w Stationary. ... D.N. p,ad....... D.N. a,bth

Canton, N. Y.

Cincinnati, Ohio.

Dayton, OMio. «ccveeineiiiiiiai

Drexel, Nebr¥. ...,

Ellendale, N. Dak®_ .. ..o.ovemvneeninnnanen. R |

Groesbeck, Tex*............ etieemeereccaenianerae ,

* Aerological siatjon,

BIO,Y,GB
s

| i
25| R, 0, Y, 6, B, ! Brignt {
2% Wi Iy

28| Wil

W™ RO, Y, G

o

R,0,
18 R)Y,B.
233 RY G,

4 . ! Dim
12| R,0,Y,G,B...

- Bu:ht ..
Y. G, B, le,m...
1

1
3
1
............. 1
...... 2 .
1 .
2 f
10 .
9 .
10
7 nw.
10 .
w.
w
w.

e
SIW A W1 TR SO T

Cil st

1 Begmnm@. with part pearest =un or moon: R,

AP LSt s raing 430 p. m., 12th,_

Stationary....
Talling........

\tatlomry aee
Stationary. ...

7:10 8. m., 28th...

D, N.u. oth..

12:20 p. m., 15th...
7:15a8. m,, 28th...

will a. m., 7th....
0:10 8, m., Tth....
330 p. m 14th. ..
3:30 p. m., » 14th..

! 1:35 p. m., ‘aath...

D.N.a., ISth.....
D. N. p., 21st.....

u=-l. O, arange; ete,

"7:06 p. m., 12th._ .

.| D_N. a., 13th.
805 o, m., 2&th

..d'p . '21~t
2123 p. m., 2st.

D. N, a., 25th,

5:15 8. m., 20th,
5:45 p. m., 3d.

D. N. a., 13th.
D.N.a., ’13th,
93] 4. m 17th,
0338 0. m,, 17th,
D.N.a., 27th.

. N. a., 17th,
12:10 p. m.. 19th_
1:98 p. m., 24th.”
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Halo Phenomena Qbserved During February, 1919—Continued.

Clouds. Precipitati.n.
: Degree of Station
Station, Daute. Colors
: brightness. Direc-| Pressure. Last previous | First subse
- - 3 uen.
Amount.| Kind. | ;op endes. began?
LeeShur, Ga . e ieiiieiiiaieieeire e QL I ¢ R Dim........ D.N.a,, 26th.....
3 Fow 7:20 p. m., Sth...
2 10:21 a. m., 9th..
s .
3
21 R,N,Y,4,B....| Bright... 2
12 R.‘.).Y_.G.B.... Bright... ... 2
121 W Bright......|lccacaeane -
16 2 g 4:30 p. m., 13th.... 3:55 p. m,, 1ith,
19 Dim........ b, - DRating........ $01 p. m., 17th....| D.N.e.,20th.
24 Dim........ 5| Ci.st....| w. Falling........ 11:15a. m.. 22d....| 4:15 p. m., 24th,
28 Dim........ Gk sh 5 NPalling........ 5:562.10., 28th....| 2:50 p. m., 28th.
Madison, WiS.c..cevananenen feveermammasanmarenaaaaan Bright.. . ... 0 Falling......-. 3:00 p. m.. 15th....} 10:)5a. m., 3d.
feseanmesmnemcenna|anmnnsanscnann 2 Slfmrm.nry D.N.,p.,3d 9:00 a. m., 8th.

Dim........
Bright......
Bright.....
Bright_. ...
Dim........
Dim.......
| Brillfant.. ..
! Bright......

| Brivht.. ... 9 @454, “§30 E{ ‘m., 9th,
. Di 1 10:00 2. m., 9th....| D.N. a., l3th
3 10:00a. m., 9th....[ D. N. a., 13th,
4 . D.N.p., 4. 0 4:20 a. m., 20th.
6 | Clst.... -{ D. N. p., I4th..... 4:20 8. m., 20th.
N1vhstog w, D.N.p., lth..... 4:20 a. m., 20th,
1] Cistao.] w. .| D.N.p.. 221...... 3:45 p. m., 24th,
101 Cieto w, 4 DUN.p.22d...... 3:45 p. 1., 24th.
1 | Clostoo| w. Stationary....| SNOWIDg......ccaaifesascsnnmammvoaran
Nashville, Tenn. . 4| Chstoo..... Falling.. A &40p.m,, 9th..... DN @ Tt
Royal Center, Ind,*, 0| Ciost...] w, Stationary. 7:15a.m., 23d..... 7:18a. m., 3(1.
: Falling.......- 5:00 p. m., 9th..... 9.50 8. m., 11th,
feeeenns Stationary....| 11:05a. m., 11th...| D, N. a., 13th,
('-i.. sk....| Sw, I .| 5:55p.m,, 22d..... 3:00a, m., 25th,
9:154a. m., 25th....| 10:252. m., 2%h,
-| 9:15a. m., 25th..... 10:25a. m., 28th.
tonsh Island. Wash "9:15 8. m.. 25th. - .| 10:35a. m., 28th.
Tatoush Islan L i
’ 51 Rising. _......| 3:20 p. m..4th....| 3:41 p. m . 5th.
Hl
5w i RISING. - cennn- £:20 p. m., 5th..... D. N. p., 5th.
6l 7 Falling........ F.Noanith -2 DIN. B 7th:
6 7 33 e e
7: ° Falling... . D N. a.. D. N. p., 7th,
91 'i' Falling...-.... 2:450 p. n1.. rnh ..... 4:06 p. m., 9th.
_______ { 3 }Falling........ D, N.a, 3th.....| D.N.p., 13th.
: Bright...... { I (q; ﬁ,ﬁ;:_-_- - ?}Rising ........ 10:15a. m., 16th...| 7:58 p.m 18th,
'Dim........} pocd | Glostecey s PRISIRG. .| 105150, ., 16th.... 758 p. m., ISth.
Dim. . ‘ew.| Ci....... nw, Rising........ e cevee
: S RISt 10:45 0. o, 16th....| T:58 p. m., 18th .
! 3 }Famn: ........ 11:50 3. m., 19th...| D. N. p., 21st.
I }Fﬂlliug ........ 11:50 2, m., 19th .. D. N. p., 21st.
i Rising. ....... 0:30 2. m.. 20th....| D. N, a,, 27th.
Rising........ D, N.a.,28th..... 7:21 p. m,, 28th,
YUk N. Y.oceescoecscentroaraocaroneanmanrcacecacnannn Brilliant.... Stationary....] D. N. p., 6th 4:00 2, m., 8th,
Brilliant._. fesecmisrecaanne T [P
: gnllnm e cneenn
| £ 1 R ) P ton Pl I P, O
H Bright.. - . D
] Brisht.. IF.ﬂlm ........ 3:00 p. m., 10th....] D. N. p,, 11th.
i . }Falhn,.. ........ D.N.p., lth._... 7:15 p, m,, 13th,
oI Weaaecn Brighte . ool Clusta Ll Risinr........ 9:30 9. m., 15th.... I) N. p., 20th.
i 0 Stationary....j ©30a. m., 1%th....| D. N. p., 20th,
i . : 2 Rising........ 2:00p. m.,23d.... 100p m.,25th.
[ 28] Beeeeeocnn Drittant. {31 RS2 Mralling....... | 2:00 p. m., 27th.....| 9:00 p. m., 25th.
* Aerological station. t Beginning with part nearest sun or moon: R, red; ), orange, ete,
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NOTES.

A very unusual and interesting halo was observed at
Canton, N. Y., on February 27, 1919. Mr. J. S. Hazen,
Observer, states that ‘‘ this phenomenon was studied care-
fully and measurements were made as accurately as pos-
sible by means of a nephoscope. The colors were vivid,
capeciaily the green, which was a bright light green; the
red and orange were less brilliant. The clouds consisted
of an approaching bank of A. St. low down on the horizon,
with some (i. and Ci. St. and some that were classed as
“false’ Ci. The ‘false’ type apparently gave the green
color. The colors were arranged as in halos with the red
nearest the sun. The width of the halo was between 2°
and 3°. Thelight pillar, which oceurred at the same time,
was about one-half a degree in width and was colored dull
orange merging into red.”

The halo, as measured, has a radius of about 16°.
Similar]occurrences are noted by Besson in ‘‘Different
Forms of Halos,” p. 23. In 1839 a halo of 14° and coin-
cidently’one of 16°were seen hy Heiden; in 1900 one of
17° was seen by Besson andiDuthiel; and in 1899 and

MONTHLY WEATHER REVIEW.

FEBRUARY, 1919

1905 one of 17° 55’ was seen by Hissink, also one of the
same radius was later observed by Krémar.

Attention is called to the halo observed at Royal Cen-
ter, Ind., on February 25, 1919. Mr. R. E. Frushour,
Assistant Ohserver, states that ‘‘this phenomenon be-
came visible as the patch of Ci. Cu. passed over the sun.
1t was very much like a halo, except that there was no
distinct outline, it being wider at some places than at
others. The colors were very brilliant and in regular
halo order. The red was prohably 5° from the sun and
the blue probably 0°, although, its duration being so
brief, it was impossible to get very accurate readings.”
Besson notes that a halo of 7°-8° was seen by Arctowski
in 1898 and by Hissing in 1899.

Mr. Milroy N, Stewart, Cooperative Observer at York,
N. Y., reports concerning the observation on February 7,
1919, that ‘‘the elliptical form of this halo was very
apparent, even to the unaided eye. The upper and
lower arcs for about 15° were much brighter than the
sides. There was ahsolutely no hint of a circular halo
with enveloping arcs: only one ring was visible.”



