
BULLETIN No. LII. 

SUMMARY OF PROMINENCE OBSEBVATIONS FOR TIIE FIRST HALF 
O F  THB YBAB 1916. 

In this bulletin, the prominence observations rnacle at Srinagar by the ICashmir expeclitxon under 
Mr. J. Evershed, the Director, havc been used to anpplernent those made at I<oclaikanal. At ICo(lailcnna1 the 
visual observations were practically confined to clisplacernents of the hydrogen lines and Go metallic promi- 
nences, as the position angles, heights, and. areas can now be much more satisfactorily dct,er.mlnrbcl fioln tllc 
phctographs. For those days wlzen Koclallcanal photographs of prominences wcrc incomplrlo, irnpcrf cct o r  
wanting, the observations macle at Snnaga~ were snbstitntcil when available. Vi~~unl okservafiions avcre rn:~de 
at Ssinagar until February 28, none of which were required, but clevon promine~ica photogr~phs tnkun at 
Srinagar were used to supplemelzt tllc I<oclailcanal serios. Observations wc?ro olstalnecl on 171 hys ,  co~z~l t~r l  na 
166 effective days. 

The distribution of pronliizcnces ob~cjrved ~xncZ photogiiayhecl during the hall-ycszr encling Jnrzo :jO, IBIG, is 
representrd in the accompanying diagram. The full line gives the mean ilaily ireas and tllo broken lint, the 
mcm daily numbers lor each eonc of 5' of Iatituclc. Tlie ordinates rayresent icnths of a sc11znt.o nillnntcL of am 
f o r  the full llne and numbers for the broken lino. 



The clistabution, whicll is practically uilaffccted by the inclasion of the Sriilag~r observit~olls, is very 
similar to that 111 the previous Ilalf year, except that the maximum. of the belt between 50' and 70" has shifted 
5' towards the polcs. 

The meall &illy nrcas and daily ilulnbers (corrected for partial observations) are given 111 tho table below, 
where the data for I<ailailranal oli~servations alone are also given separately for the sake of \mi£ ormity wit11 
previous bl~lletii~s. I t  is seen that the inclusion of Srinagar observations hardly affects the results. 

Mean daily areas Mean daily 
(square minutes) numbers. 

ICodailranal and Srinagar observations ... 2'06 9'51 
(166 effective days). . . 1'77 9'77 - 

Total ... 3'83 19'28 - 
I<odaikanal observations (1588 eiTec- ".. ... 2'08 9'68 

"cve days). ... 1'80 9'97 
- - 

Total . .. 3'88 19'65 

Cbrnpared with the previous six months there is a decrease of 22'6 per cent in alreas a i d  an increase of 

26'1 per cent in a~unbers, the average area of a prominence having decreased from 0'324 square ~ninutes in the 
last half of 1915 to 0'199 scllrare minutes in the first half of 1916. 

The monthly, clx~a~terly, ancl half-yearly frequencies and the mean heights a11d extents of Ll~e promilif nces 
observed at Kodailranal are given below i a  the following table. The frequencies are cXerived from the nmn.ber 
of effective clays. 

~ l t h o u g h  the mean height has decreased shghtly , an eruptlve prominence of unprecedented height was 
photographed at Kodaikanal and Srinagar on May 26. The prormnence had attained its greatest development 
at 8h 5Trn I.S.T. when it resembled an enormous fountain 7' in height. At gh 3m rapid dissolution wae 

Abstract for the fl3~irst 72ccl3C of 1916 (KodcL1:kunul). 
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=vn is a decrease in both the mean height and the mean extent which accounts for the decrease in the 
prominence noted above. 

Month. 

1916. 

January .. . ,, 
February .. 
March . . , . . . . . . 
Aprll . .. 
May . .. .,. 
June .. 
- - 
First quarter ... 

Second quarter . . 
- 

First half-year ,. 

Mean dally 
f reclueacy. 

20 5 

19.6 
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taking place, ancl tlie highest portion was fourid to be lnoving with big11 velocity away from tlie sun. The 
last remnants were photograpl~ed at 9'' 2?lm at the enormous height of 18' above the limb. A full description 

of this prominence will be published separately. 

Dzst~zbutzon e a s t  c m d  west cf t ? ~  stha's axis. 
In  the observations at ~<oclailc;lllal and Srinagm combined, areas show a preponclerance a$ the eastern limb 

and numbers, a slight preponderance at t h o  wester11 llmb. 

Metallic prominences. 

1916 January to June, 

Numbers observed ... ,.. ,. 

Total areas In square minutes .,. ... 

The following metallic prominences were recorcled in tho half-year. Thc t w o  prominoiices prinlecl. in 
italics were recordecl at Srinagar :- 
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Linus. 

Dl, 9 2 ,  111, 112, h3, b,,. 
I),, 112, be slightly briglrt. 
I-),, Do, b,, b,, bs, ha uvur tho urholo hoight 
-i- 23' iind +B(iV;lrld ovuxb 25" : h i  oillor plnaoe. 

. f )~,  b9, I)*, 
6677, Dl, Da, 531(i8)l, 6884.2, 3276.2, bl, bat bar 

I)&, MII ~16,501 a, 4!~4.1. 
4'J24°1, 6016, b,, h2, I)%, hk,,5,?D4.R, 6270 2, Pi284 2, 

fi31 ( iaH,  5;P%+H, 5337b0, 6,30,) 0, D ,, ns 
W/iolf? ~ I ~ O I ~ I & ~ ( ~ I I C O  ?thil~Lc iu Dl, D2, bll  bg 

Dl, I),, I) , ,  bat bs, 11~. 
Dl,  J l p ,  lla, 
n,, D,, I), I),, h8, 
~ ~ i ~ 7 7 , ~ I , , I ) ~ , b , , b 2 , ? , 3 , b d ,  
Dl, D2, L1, Lz, 53l(i 8 ,  
D11113,1)1,1)211)s,l)4,$~31(i8, 

4!f'J~l.a1, M)t(!, 11 ,, 112, b,,, 61!G"78, 52348, 
T,Y7(;'2, $3 t (i H, 5:3(i 1 8, Dl, D,, OB77 ($110 last 
Iino ox~ly ~11gl~Z;ly I)~'iglli) 

} 0077, Dl, I.),, b,, lr., Ira, bd, BJlli'H, 4024.1. 
No ~)~olllinonco n l, D2, bl, h g ,  b8, bd, 5:ll li48 

l)ngllt ovav 5" : motalllo 1 ~ 1  X)l 6r)m : t l~o but1 
not tat 9V0mm.  

X I , ,  1 ~ 2 ,  
UI, Uz, I l l ,  h2, b3, Ilk, 4!124.1, 5016, 5018.6, 
Ii27(?2, 528 1.2, fi01(3*8, 6303-4, 6677. 

U,, TI2, I), ,  11, Ijp, I,&, 4112fk1, WIG, f,(ll.t3.6, 
5:3l(;*H; M77. 

1) 2, bz, I>&, 4!)24+1,5016,5O18*G, 53166) 
ti(i77, 

Da, Us, b1, I )$ ,  ha, Ill, fi;HG*8. 

19%14'3, 501 6, 5018*G, hl, hg, 118, 63L(;'8, DIP 
Da* 
DL, D,, I),, b,, b,, It,, 5316.8. GG77, 

48241, hOl(i, 6018'6, 21,, b2, bs, ba, 5197.4, 
5'23448, 1,276$2, 5284.2, 53lG*$, 1,3030, 542515, 
iiTrSfi~0, Dl, n,, 6677, 7065. 

--- - ----_1̂ -*- 
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There is an increase 0x1 the previous half-gear in the number of nzetall~c promllzences observed. 

Lines 

Dasplacements of the hydr o~en litzes. 

The displacements observed at Kodaikanal are given in Table 11. A and those observcci at Srinagar up to 
February 28 in Table 11. l3. 

Helght Limb Date 
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G 

26 

29 

Mav 

16 
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TABLE 11. A.-DISPLACEMENTS OF THE LINE I N  PROMINENC~S OBSERVED AT I<ODAII<ANAXI, 
JANUARY TO JUNE 1916. 

Base 

I/ 

25 

30 

50 

35 

130 

15 

25 

30 

-- 

u &I 

1 9  20 

8 56 

8 37 

8 40 

8 36 

6 8  35 

8 43 

7 8  34 

O 

4 

10 

4 

1 

5 

4 

Lnt~tucle 
-- - 

North Sonth 

D,, D,, b,, bz, b,, b,, 6677 Prominelico well 
visible in bl, bZ, bsl b4 
Dl, D, , b, , Is2, bS, bb, 6677 at base only 

Dl, D,, b,,  bz,  bS, b,,, 5316 8, 4924 1, 5018.6, 
5197.8, 5234 8, 5276.2, 6677. 

331, D2, bi, b21 bs, 

4924 1, 5018 6, b bz, by, be, 5197 8, 5234.8, 
5276.2, 5316 8, Dl, D, 

4924.1, b,, b,, b,, b4, 5197.8, 5234.8, 5276 2, 
5284 8, 5316.8, 5363.0, Dl, D,, 6677. 

Dl, D2, b l ,  bz, bs, bal 6677. 

bl,bz,bs,ba 

0 

13 

19 

11 

12 

11 

Remnrlts 

At north end. 

At top. 

To  red at base ; to violet 
at top. 

Over lower ortion. 
Over upper &df . 

At south end. 
Over jets 

At  base 

At top. 

Date. 

1916 

J anuary 1 
2 
3 

4 

5 

6 
7 

6 
9 

12 

13 

15 

D~splacement. 
Hour 
I S T  

a. M. 

8 55 
8 48 
8 49 
8 45 
8 45 
8 45 
8 48 

8 48 
9 10 
9 0 
8 55 
9 5 2 1  
8 54 
8 48 
8 42 
8 40 
8 50 
8 55 
9 0 
8 29 
8 22 
8 49 

Limb 

E 
E 
W 
W 
E 
El 
E 

JV 
E 
W 
w 
W 
W 
W 
E 
E 
W 
E 
W 
W 
W 
E 

Both ways. 

H 

Red. 1 Vro1e.t 

Latitude. 

1 I 8. 

H 

Sliglit 
Sllght 

Sllght 

Slight 

Slight 
2 
1 

Sllgl~t 

Sllght 

Sllght 
0.5 

Sllght 

O 

635 

61 

11 

18 

22 

22 

26 
83 5 
62 5 

A 
Slight 
Shght 

Slight 
0-5 

Slight 

Sllght 

1 

0.5 
0.5 
0.5 

2 

1 

0 

19 
49 

12 
9 

86 

585 

53 

39 
695 
34 
35 
14.5 







Date. EIor~r 1 I S T  



June  

Remarks. 

Syinmetrlcally widened, 
I'he vlolet displacemellt 

n little to the north of 
the other. 

At base 

Over the streamer a t  top. 

At top 

To violet over lower alld 
to rod over uppor pnrt 
of: prorni~ienco. 

An ox%rnordinarily tall 
prollrluenco over 15' 
111 hexg1:t. At 8'1 501" 
C was dl~plncod s A t o  
red over lowor half and 
sl~ghtly to violet over 
appcr 'Ilulf. 

At northerii end 

Do. 

To red at top ; i,o violet 
at buso. 

At  base 

Slxglltly to v~oloi at top 
ovor ilorthcr~l half mcl 
for 1.5 & to  violot over 
tlouthe~~ii ha1 C ; slxgl~tly 
to rod i ~ t  bwo at 
soutl~emi cad. At 
811 5 2 m  C was displncecl 

U 

3 .A to violct over top 
of xouthorll half' 

At top 
Not seen at 911 2gn1, 

At top 

Over whole proxzzinonco. 

Date. 

1916. 

May li 

13 

14 
15 
16 

21 

2.2 

23 

24 

25 

26 

27 

30 
31 

I 

2 

7 
8 

9 
10 
14 
17 
23 
30 

Hour 
1.8 T. 

H. M, 

8 26 
8 42 

9 0 
8 49 
8 41 
8 40 
8 23 
8 37 
8 43 

9 12 
9 12 
9 52 

10 19 
9 34 

8 23 

8 39 

8 35 

8 23 

8 59 

8 58 

9 9 

10 0 
8 47 
8 40 

8 46 

8 29 
8 20 

10 20 
9 27 
9 29 
8 34 
9 35 
9 46 
9 18 
9 9 

11 G 
8 35 
8 35 
9 20 

Latitude. 
Llrnb 

E 
W 

E 
W 
E 
W 
E 
E 
E 

E 
E 
I3 
E 
E 

W 

W 

W 

E 

E 

E 

W 

W 
W 
W 

E 

W 
W 
E 
W 
W 
W 
E 
W 
E 
W 
W 
E 
W 
W 

8 1 
0 

8 
69 

80.5 
17 

37 

22 

56 

15.5 

64 

25 

19 

22 5 
73.5 

88 5 

11 

13-5 

11-5 

14.5 

S. 

0 

45 
17 

45 

17 

255 

135 
12 

17.5 

23 

10 

71 

32 to 
45 

12 

615 
12 
14 

26 

145 

115 
105  

11 

Both ways. 

A 
Shght 

Slight 

Sllght 

Amount of displacement 

Red. 1 
A 

Slight 

Slight 
Do. 
Do. 
Do. 

0 5 

Sllght 
1 
1 

Slight 

Slight 

1 

0% 
Slight 

Slight 

2 

3 
Shght 
L)on 
Do. 

Slrght 

1 

Violet. 

A 

Sllght 

Sllght 
Do. 

81igM 

Sllght 

Do. 

Do, 

0-5 

Shght 

Shght 

Do. 

Slight 

1 5  

Slight 
Do, 

1 

Slight 

1 

Slight 



TABLE 11. ]$.--DISPLACEMENTS O F  THE C LINE I N  PR,OMILJNZlNCES OBBERVED AT SRTNAGAI.. . 
larr *JANUARY TO 2 8 ~ ~  FEBRUARY 1916. 

There was a large ixzcresgo on the previous half-year in tlia nnlr1bor of clis]?lace~ncizts observed at Icodni- 
k a ~ ~ a l .  There werc 127 in t l ~ e  norL'l~orn lzomispl~cre md 133 ii-z i11c soulluxrn ; il~crc werc 148 or 56'9 por cent 
in tho  eastern alzd 112 in tho wcaiern. One lzz~nclrctl and filtccn .cvcro to tlie violoL, 129 .lo the roc1 s13.d 16 170th 
ways simulhncously. Betwecn O0 and 30' of lat i t~~de t'llorc wore displncemente obscrvrd in 152 prominonceg, 
bobween 31' and (;OO in 47, and botwcon (;lo and 90' in 61, 

Date 

-- 

1916. 

January 2 

4 
5 
7 
8 
8 

10 
17 

2 1 
22 
24 
'25 

February 18 
22 

Bc)vorsaZs and Dis~Zncc?ncnts ($ Zl~c C Zin~ 0.12 tha Disc, 

Three hnnclred aiid iivc reversals of  tlie C line, 34 clarlccnings of the D8 line, and 103 clisplnccn~enLs woro 
recorded. Each of tlicac is an i~zcreagc on tlia aeconil l~alf-ycar of 1915. Thoir distribution cast and west of 
the central meridian is given I~olow :- 

Enat,. West. 
lZeversals of C near spots .. . ... . .  ... 161 144 
Dnr~kcnirags ol  Dg . . . ... .. ... . . 17 17 
DlsplaccmenCg of C . .. .,. ... ,.. ... 58 45 

There was, as usual, a large l~reponclerance of difilplaconielzta towarcls tho red, 70 being to the rod, 25 to the 
violet, and 8 both ways sirn~li~an~ously. 

Hour. 
1.S T. 

1 X . M  

9 45 

10 30 
14 30 
16 10 
12 20 
12 2.1 
11 2 
15 33 

14 10 
11 18 
13 O 
11 15 

14 33 
n 57 

Tho grating spectrolzeliograph for photographing the absorption markings in Ma light was in regular lreo 
during the six months. Photographa wore obtained on 147 clays, counted as 133 effectiva dsya. The 

Limb, 

E 

E 

I;:ttl t ~zclo 

N. I S. 
I 

O 

9.5 
71 

31s5 
705 
22 

16 
235 
285 

27.5 

R,emasks. 

Promznenco 5"+5 broad, 0 
clis laced 1 to 3 t o  
v l d t  fit tho flouthorn 
ondl nncl the same 
nrno~znl to ~*od ovor tlze 
rosi of i , l~e  prominonce. 
X)lspllaceinonk to violet 
t~nnlo as before hut  only 
0.5 to rod at: irh 52". 
Displncomonks 111 both 
dircdlons Tory slight 
rat 3 0" 45m. 

Arnouilt of cll~plncomcnt 

0 

7 

H 

20.5 

2:3*5 

69 

At bnso. 

Nonr I)nso, 
nt IXLFIO.  
Near I):LHU nL ~ioi~I,li~rn 

ond. 
Over wlrolo promino~~co. 

1 to 2 % to rod nt 1511 0111, 

Both w:~ys, 

Ii. 

I 

Roc1 I Yaiei,. 

B 
1 to 3 

0 5  

S ~ I  gld 
r.! 0 
1 

0.5 

Slight 
I 

I3 
W 
MT 
W 
E 
W 

W 
E 
W 
W 

W 
w 

1 
1 to 3 

2 
$1lg1dl 

8llght 
1) o 

2 

0 5 



Hitherto there has been a persistent excess of Ha marklngs on the eastern side of the central meridism, but 
for tlns half-year there 1s a defect in both areas and numbers ; the percentage on the eastern, side of the 
central meridian is 48'56 in areas and 48-77 in numbers. 

THE OBSEI~VATORY, KODAIKANAL, T. ROYDS, 
g9th August 1916. Assistarnt Director. 

meti11 dally areas 111 millinntl~s of tho sun's vislblc hemisphe~e, corrected for foreshortening, and the mean 
daily numbers are given bulow :-- 

1916 Jan -June 
Areas Numbers. 

... North . . .  ... ... . .  ... 406'1 5'0 
South *,. ... ... ... ... ... 439'9 5'7 

- 
Total ... 846'0 10'7 

- 
The dally number is the same as for thc previous six months, but there is again a diminution in areas. The 

distribution in latitudle is given in the accompanying diagram. The diminution in the mean daily areas is seen 
to bo largely due to the c~ccrcase in activity in the belt between 50' and 70'. 

MADRAS, PRJXTEl) BY T E E  SUPERINTENDENT, GOVERNMENT ~ ~ ~ ~ s - 1 9 1 7  
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FIG. 2.-MBAN AREAS OF I3[ct1 ABSORPTION MARICINGS- 

JANUARY 1 TO J U N ~  30, 191G. 
Total mean area for north hemisphere = 406 million1,h~. 
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