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KOD.AIKANAL AND MADR.AS O:HSERV ATORIES. 

I.-REPORT OF THE KODAIKAN AL OBSERV ATORY FOR 
THE YEAR lQ07. 

1. Staff.-The staff of the Observatory on the 31st December 1907 was as­
follows ;-

Direotor 
Aoting Direotor 
Assistant Director 
]first AssistaJlt 
Second Assistant 
Third Assistant 
]fourth Assistant 
Writer 
Aotiug Writer 
Photographic Assistant 

C. Miohie Smith, B.Se. (onlv,rZough). 
J. Eve1'l:!hed. 
Vacant. 
K. V. Sivarama. Aiyar, M.A. 
S. Sitarama Aiyar, B.A. 
G. Nagaraja .Aiyar. 
S. Balasunoaram Aiyar. 
L. N: Krishnaswami Aiyar (on leave). 
K. A. Visvanatha Aiyar. 
R. Krishna Aiyar. 

Mr. Evershed joined his appointment on January 21, after a visit to the principal 
American o1:rservatories. 

The director was absent on combined privilege leave and furlough for nine months. 
from April 1. The assistant director acted as director during the period. The first 
assistant was on leave fr(lm March 7 to November 4. 'Che second and third 
assistants acted as first and second assistants respectively, while the post of the third 
assistant was filled by ~. Muthuswami Aiyar, B.A. The writer was on leave from 
October 3, his place being filled by K. A. Visvanatlia A iyar, the Periyakulam 
observer. . 

The subordinate staff of the observatory consists ofa book-binder, a book-binder's 
boy, a mechanic, four peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.-The director was in charge of the Flpectrograph 
until he went on leave. The assistant director is in charge of the spectroheliograph. 
The first, second, and third assistants are in charge of the work with the Oooke­
equatorial (spectroscopic), the Lerebour and Secretan equatorial (visual), the photohe­
liograph, the transit instrument, and the seismometer. They have also to do the 
astronomical computing and the preparation of the observations for the press. The 
fourth assistant has chal'ge of the clock comparisons and, with the help of the writer, 
is responsible for the whole of the meteorological work. The writer is responsible 
for the accounts, correspondence, and all office records. The photographic assistant 
has charge of most of the photographic developing, printing, etc. 

3. Buil4ings a.nd grounds - (a) Spectroheliog'l'aph buildi'fl,!I.-The new moving 
roof for covering the siderostat was fit for use by the end of January, but the gearing 
for moving the roof had not been received at the end of the year. A pier for a new 
spectrograph was constructed in November. 
. (0) Photo"heh'og'l'aph builclin!l.-The new dome was completed on March 26 and 

the photoheliograph was moved into. it next day. The dome works well ~nd gives 
satisfaction. 

(c) House for tke A88istant Director.-This building was not ready for occupa­
tion till December. 

(d) Other buildi'fl,g8.-All the buildings are in good condition. 
(e) The a~romotor was dismantled for repairs in March and had not been 

re-erected by the end of the year. All the water required had to be carried by the 
lascfl,rs. 
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4. Instruments. -The following are the principal instruments belonging to 
"the Observatory or in use at the present time :-

Six-inch Cooke equatorial. 
Six-inch LerebolU and Sect'etan equatorial remounted by Grubb with a five-inoh Grubb 

portrait lens of 36 inches loous attaohed. 
Spectrograph I.-consisting of .slit, collimator lens .0£ 4 or 7 ~eet fo~us, 2-inch. para.bolio 

grating, and camera tube WIthout lens. Used m connectlOn WIth an l1-mch polar 
siderostat and 6-inch Grubb lens of 40 feet focus. 

A rhom.b with ends cut at 45°, mounted on a graduated circle, can be placed in front 
of the slit so as to enable any part of the limb to be brought on to the slit. 

Spectrograph II -consisting' of slit, collimator lens. of 3 feet. focus! 3-inch p~ane 
grating and camera lens of 7 feet focus, Used m oonnechon WIth the 12-mch 
photo-visual lens of the spectroheliograph. 

Spectroheliograph-with ] 8-inch siderostat and L 2-inch Cooke photo-visual lens of 
:20 feet focus, by the Oa.mbridge Scientific Instrument Oompany: . 

An auxiliary spectroheliograph attached to the above, made 1ll the Observatory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property of the 
Survey of India 

Six-prism table spectroscope-Hilger. 
Photoheliograph DaUmeyer No.4. 
Theodolite, six-jnch-Cooke. 
Two phototreodolites by SteinheiJ, for oloud photography. 
Sextant. 
Evershed spectroscope with three prisms for prominence and sunspot work, by Hilger. 
Mean time clock, Kullberg 6326. 

Do. Shelton. 
Do. Chronometer 6299. 

Sidereal chronometer, Kullberg 6134. 
Tape chronograph, Fuess. 
Micrometer for measuring spectrum photographs, Hilger. 
Thviding engine, Cambridge Scientific Instrument Oompany, Limited. 
Two Balfour Stewart aotinometers. 
Buchanan's solar calorimeter. 
Induction coil with necessary adjuncts. 
Small polar siderostat. 
Universal instrument. 
Oomplete set of meteorologic~l instruments, including Richard barograph and thermo­

graph, and wind recorders. 

A high class Bcrew cutting turning lathe by Messrs Oooke & Sons. 
The Speetrokeliograph.-The new moving roof was ready about the end of 

.January and the spectroheliograph was in constant use from January Slst. In April 
the new coltimator slit referred to in the last report was fitted and the camera slit 
was modified in several ways to secure greater stability and to afford protection from 
,dust; a device was also added to faeilitate setting the slit on any desired position in 
the spectrum and for automatically recording its exact position after each exposure. 
The working of the instrument, after these modifications, has been entirely satisfactory. 

The auxiliary spectroheliograph, is intended for photographing the hydrogen 
flocculi with high, dispersion. It is of the Littrow type with one lens serving for 
"both collimator smd camera, and a plane grating. A large direct vision prism and 
plane mirror can be substituted for the grating the light being twice transmitted 
through the prism. The collimator slit is plaoed vertically above and in line with 
the camera slit, and the whole apparatus is attached to the side of the main spectro­
heliograph and moves with it. Up to the present time only experimental plates have 
been taken with this instrument, mostly for purposes of adjustment. 

OBSERVATIO.8S. 

(a) SOLAR PHYSICS. 

5. The first :five months of the year were favourable for solar observations. 
September and De(\~mber were also favourable, but the remaining five months were 
distinctl¥ unfavourabl~. There, were ?nly thirteen days in'the year on which no 
observations ~ere pOSSIble. The followmg table shows for each day the observations 
that 'Were made. 
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SOLAR Observations-Abstraot. 

1907. 

I, 
I 

I 
I 

~ .; 
1ii .... ., 

~ ~ 1ii I 'S ~ 
,c 

1 Total. .d r2 .; 
~ 

~ Q) ~ d .. '" I ~ an 

I ~ § ,c :e <I 
..;j 

... 
~ 

CJ 

" ... d '" 
., ... ~ ::Ii! <: :ill ... ... ell 0 A 

A. 30 28 3L 30 31 29 29 30 30 29 27 28 352 

:B 26 27 18 11 7 4 4 4 10 6 4 8 129 

0 I 27 28 31 29 31 
I 

22 22 18 27 24- L8 28 305· 

D 29 28 31 30 31 25 28 

I 
30 27 I 29 23 28 389 

E • 28 31 28 31 24 23 'l5 30 
\ 

29 23 28 300 
I 
I 

• Siderostat had been dismantled for ereotion of new sliding roof. 

6. Photo~aphs of . the s~n with. the Dallmeyer photoheliog:aph were taken 
on 389 days agaInst ;H7 III 1900. Dunng February, March, April, and May no· 
days were missed: Seven were missed.in November and fI:ve .in June.. During t~e 
year it was possible to. send to GreenwICh all the sola.r negatIves reqUlred to fi.llm 
the gaps in the GreenwIoh and Dehra DUll set of dally photographs, and all but. 
one of those that were required to replace photographs that were reported to be 
ill-defined. A copy of each sun photograph is printed in P .O.P. and is kept for ready 
reference. 

7. Observations of sunspots .-The sun is examined for spots and faculre 
every morning when the weather permits. The sun's image is projected on an 
8-inch disc and the positions of the spots and faculre are marked on it. 1'here were 
only 13 days in the year on which this class of observation could not be made. 

8. Sunspot spectra.-The record of the most prominent widened lines in 
spot spectra was carried out as heretofore until March 1 when it was discontinued, 
and, in accordance with the recommendation of. the International Union of Solar 
Research, partio1;llar attention was given to the region of spectrum between ~ 5210· 
and F, the affected lines being compared directly with Hale's photographic map of 
the spot spectrum. .I..'\s the whole region is too extensive to be examined completely 
on anyone day it is observed in successive portions on different days. 

Simultaneously with the visual observations a photographic investigation of the· 
spectrum of some of the larger spots has been successfully carried out, using spectro­
graphs 1. alld II. The plates obtained show a vast amount of detail and cover the 
regions D to F and Hry to H~. Some of the l'eAults of an examination and 
measurement of these plates have been published during the year and a more detailed 
discussion of one of the plates is still in progress. 

9. ProminenCeS.-Plominences were recorded visually on 30;) days against 
269 in 1906. On 11:$ of these days the observations were either not complete or not 
considered satisfactory on account of poor seeing. The record of the prominences is 
made round the disc on which the spots and faculre have been projected. The reoord 
is compared with the photographs taken with the spectroheliograph and all promi­
nences shown in the photograph but not in the drawing are added ill bl ue pencil. 
Where there is much difference between the photograph and the drawing, the differ­
ences are noted. In the case of eruptive or metallic prominences the spectra are 
examined and the most conspicuous bright lines are recorded. All conspicuous 
diSlJlacements of the 0 line are also noted 3nd their amounts estimated. 

10. Spectroheliogr~s.-Pho.tog.raphs with the spectroheliograph were taken 
on 300 days out of 334 pOSSIble days dunng the eleven months the instrument was in 
use. On 4:5 of. these days the results were not satisfactory owing to unfavourable 
weather. Many excellent photographs have however been obtained when the cone'i­
tions were apparently very unfavourable owing to strong sky glare due to cirrns. 
clouds. ,4s a rule, only a very short time is available in the early morning when the 
definition is good enough to secure ~ne detail in the photographs, and in cloudless-
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weather the hour between 8 and 9 A..H. is the best. U suaily four negatives of the 
disc and two of the limb are taken every day. Measures are made of the position 
angles and heights of the prominences on the best limb photograph of eacb. day and 
an enlarged positive of the best disc photograph is made on bromide paper. All 
such positives obtained during a month are correctly oriented and pasted on a large 
card board sheet, this being found very convenient for a general study of the 
markings. 

Prominence spectroheliograms for 53 days were received from the Solar 
Observatory, South Kensington, and flocculi plates for 291 days were sent in 
exchange. 

General Spectroscopic work.-In addition to spot spectrllm work, spectrograph II. 
has been employd in photographing the chromosphere line H8 under various 
conditions, with a view to an accurate determination of its wave-length in the solar 
spectrum. The general result of a measurement of the plates so far obtained goes 
to show that Rowland's value for this line (4102'000) is about 0'10 A too large and 
that the line does not deviate appreciably from its theoretical position according to 
the formula of :Balmer. 

An investigation is also in progress with this instrument for determining the­
rotation period of the higher gases in the chromosphere. 

Photographs of the spectrum of comet 1907 d were obtained with a prismatic 
camera attached to the 6.ineh Oooke Equatorial. The results have been communicated_ 
to the Royal Astronomical Society. 

Summary of ResultB. 

11. SunspotS.-The following table shows the monthly number of !lew groups 
observed, the mean daily number of spots visible, and the distribution between the 
northern and southe,rn hemispheres :-

I ,; I 

~ ~ - )l i ..: ~ ~ 

ii ~ ~ I 41 1 1 Year. 
~ ::J :;:: .; g, 

I "" ..s ~ 
~ ]. 0 

~ :;; ~ § ... t 41 '3 = ., .. 
"'" 

f:I;t ~ ..q "'" '"" 
..q 00 1 0 IZ< A 

New groups .. .. 80 82 28 38 18 17 20 22 86 80 18 17 
I 

801 

Daily number .. .. 5'9 7-1 0'3 o-s S'l 2'7 3-1 4,-8 6-0 4'9 4'0 3'7 4'6 

North - , .. .- 26 17 16 10 8 6 8 8 IS 17 7 5 HI) 

South .. .. .. I} 15 12 28 10 
\ 

11 12 14 18 t3 11 12 156 

The total number of new groups seen during the year was 301 against 297 last 
year. On no da.y was the sun's surface observed to be free from spots. There were 
seventeen days on which only one group was visible. Ten groups or more were 
visible on five days. 

The distribution of the groups between the two hemispheres was more nearly 
equal this year than during the preceding years. For seven months there were more­
spots in the southern than in the northern hemisphere. 

The mean daily Dumber of groups varied from 2'7 in June to 7-1 in Febrllary 
and the average for the year was 4'6. The mean latitude of the spots was 10°'9 in 
the northern hemisphere and 12°'4 in the southern. There were four groups within 
1° and four other groups within 2° of the equator. The most important groups seen 
during the year were the following :-

(1010 This group came round the limb on December 12 last year 
I 1034 as a large regular spot with a few small companions and 

No.< 1061 finally disappeared on the visible disc not far from the 
I 1094 western limb on April I!. This spot is interesting as having 
Ll1l6 persisted for five solar rotations, lasting for over four months, 

and undergoing immense changes during its course. In. 
2 
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No. 1175 

No. 1185 
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January it was. scatter.ed over 100 of latitude and 19°. of 
longitude and It remamed a huge scattered ~oup dunng 
February also. In March ~ost of the smaller com~ani?ns 
had disappeared and the maIn spot also was decreased ~n SlZe. 
In April it was a small round and regular s~ot when It came 
round the east limb, but was reduced to a smgle dot for two 
days before its final disappearance. The spectrum of the 
spot showed great disturbance during most of its course. 

came round the limb on January 27 and consisted of a leading 
large spot with a double umbra and a large train of 
followers. On the 30th its spectrum showed great distur­
bance in the hydrogen line, and D:I was intensely dark. It 
was seen during two rotations. 

came round the limb on February 4. It was at first irregular 
in outline and had many small companions, but by the time 
it had reached the central meridian most of the companions 
had disappeared and the main spot had increased in size and 
bad become more regular in shape. The urn bra was a double 
one. I t returned again on March S as a round and regular 
spot and traversed the disc unchanged until it disappeared at 
the west limb on the 15th. 

formed on the ",isiole disc on February 5. It rapidly developed 
and on the 9th it consisted of two pairs of regular spots olose 

\ together. It returned again on February 28. 
was first seen on February:W and was formed on the visible 

disc. It rapidly developed and after it had crossed the 
central meridian, on the 23rd, it consisted of three mode'rate­
sized spots in a train. 

which appeared at the east limb on March 31 was the only 
large spot seen during .!. pril. 

formed on the visible disc on May 3, about a day's JOUl'ney 
:from the central meridian, It rapidly developed till the 6th 
when it attained its maximu:ql size. This was a very 
disturbed spot. 

came round the east limb OD May 't. It was a large group 
visible to the naked eye, and at first consiRted of a main spot 
with double umbra and smaller companion&. The umbrre 
afterwards became united. The main spot became smaller as 
it approached the west limb and the umhra. again divided 
into two. 

was first seen on May 7 as two small dots half wa.y between 
the east limb and the central meridian. It grew day after 
day till the 11 th after which it bega.n to decrease in size. 

was first observed here on June 14 not far from the east limb. 
It consisted, in the beginning, of B distinct moderate-sized 
spots of regular outline verY,near each other. This was one 
of the largest spots seen during the year and was visible to 
the naked eye. 

was 01); the sun from July 1J to 28. This was a spot of round 
and regular outline quite free from smaller companions. The 
spectrum indicated some disturbance on the 14th when the C 
line was strongly reversed close to it. 

came round the east limb on July 12 and was in about the same 
region as that 'occupied by the larger spot (No. 1]75) of June. 
In the beginning it consisted of a double spot but the rear 
compaDion soon broke up into smaller dots. 

was a smaH spot when it was first seen near the east limb on 
July 20. It soon developed and attained its maximum size 
on the 26th, when it was on the central meridian, after which. 
it becamo smaller. 
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No. 1210 came round the east limb on August 14 and consisted, in the 
beginning, of a long stream extending over nearly 14° of 
longitude It contained two main spots, one leading and the 
other at the rear. 

No. 1215 was first seen near the east limb on August 27 and consisted of 
a train of three spots with a number of small companions. It 
traversed the disc without undergoing much change and 
disappeared at the west limb on September 9. 

No. 1228 was visible from September 6 to 18. It developed from small 
dots into a long scattered group. 

Nos. 1237 and 1241 were visible from September 12 to 24 and 17 to 28 
respectively. They were single spots of round and regular 
outline. They traversed the solar disc without undergoing 
any great change. 

N {1242 came round the east limb as a small dot on September 17. 
o. 1273 The number and size of the spots increased from day to day. 

On the 26th it was a train extending over 20° of longitude. 
It appeared agaiu on October 14 and traversed the solar disc 
as a long train with a chief spot leading. On several 
occasions the hydrogen lines were seen reversed close to the 
spot. 

No. 1~67 came round the east limb on October 9 and was growing for 
the next five days, after which it began to decrease in size 
until it disappeared round the west limb on the 21st. 

No. 1292 came round the east limb on November 9 and was last soon on 
the 22nd. It underwent little change from day to day and 
remained a long train containing several large spots and 
extensive penumbral patches. On November 20, when it was 
near the west limb, the spectrum showed considerable dis­
turbance. The group was also associated with intensely 
bright metallic prominences at the west limb. 

Nos. 1288 and 1293 were also fairly large spots which appeared in November 
but they did not show any activity, nor did they undergo 
any marked changes from day to day except that N" o. 1293 
dwindled as it neared the west limb. 

Nos. 1304, 1306 and 1307 were fairly large spots that were seen in Dec­
ember, but there was nothing striking about them. 

No. 1311 was first observed on December 14 as a train of small spots and 
in the course of a few days formed a fine double spot-group. 

No. 1312 came round the limb on- December 16. This was associated 
with prominences at both limbs and showed C reversed on 
the umbra on the 22nd, 2Brd, and 27th. 

No. 1321 came round the east limb on December 31. 

12. Prominenoes,-The general activity of the two hemispheres for all classes 
·{)i prominences, as compared with the previous year, may be inferred from the 
following table :-

Mean daily profile areas of Prominences. 

1906. 1907. 
North 2'61 square minutes. 1'92 square minutes .. 
South 2'17"" 2'27"" 

Total 4'68 " " " " 
\ 

It is seen from the above that the general reduction of activity in 1907 is 
'confined to the northern hemisphere, the southern showing a slight increase. In the 
latitude distribution a remarkable difference is shown between the two hemispheres, 
which are usually more or less symmetrical as regards the latitudes of the zones of 
maxima and minima. From the beginning of the year the northern polar prominences, 
which were strongly represented during 1906, practically ceased. to exist, whilst the 
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south polar region still cont~nued active, the whole region be~ween - 45° and t?-e south 
pole produoing a very consIderable numher of large promlllences. The regIon :from 
latitude - 10° to -- 45° has been the most prolific. however, in this hemisphere; but 
no clearly marked zones of max.ima are shown. In the north, on the other hand, two· 
well-defined maxima occur in the zones + 2:)° to + 30° and + 50° to + 55°. 

Metallic prominences were of frequent occurrence, III having been recorded. 
Of these, 54 were confined tu the northern spot zone, and had a mean latitude of + 15°'7 50 were confined to the southern spot zone, with a mean latitude of - 15°'6, 
the rem~ining 7 were distributed in longitude in a narrow zone entirely outside the 
spot regiolls, the mean latitude being - 72°. The only metallic elements observed in 
these high latitude prominences were Na, Mg, and Fe, whilst some of the prominences 
in spot-latitudes gave, in addition, the lines of Ba and Ca, together with a considerable 
number of unidentified lines, probably including Ni, Mn, Or, and Ti. 

As a full list of prominenceEl observed is "being published in the Bulletins of the 
Observatory it is only necessary to give here a few notes of the more important 
prominences of the year. 

January.-Large prominences were abundant. No less than 71 reached a 
height of about 1 minute and upwards, and of these 9 were over 2 minutes high. The­
tallest seen was on the 24t~ at position angle 72° and this reached a height of 210 
seconds. 

" llebr'Uarl/.-Large prominences were as abundant as in January. Seventy-five 
prominences of over 1 minute in height were recorded and of these 10 were more than 
2 minutes high. The tallest was one seen on the 4th at position angle 90° which 
reached a height of 210 seconds. 

Marck.-Large prominences were abundant, as in previous months. There 
were 50 which were equal to or exceeding a minlite in height and 30 covering 10° or 
more of the solar limb. Six were two minutes or more in height. The tallest of the 
month and perhaps the highest recorded here was photographed in Oa light on the 14th 
at 9h 25m between position angle 3° and 15°. It was 6tminutes high, and was probably 
eruptive as it was absent from two other photographs taken half an hour and one 
hour later. On the 20th a huge cloud, abuut 150" high and overhanging 25° of the 
limb between position angles 95° and 110°, was photographed. 

April.-There were 59 prominences of 1 minute or more in height. On the 9th 
and 22nd prominences were observed extending over about MO° of the solar limb. 
On the former date, at position angle 30°, a fine prominence of a very complicated 
strnctnre and covering nearly 20° of limb was seen, and a series of photograp1ts 
showed that in an interval of 39 minutes it increased in height from 105" to 135". 

Ma'IJ.-'l'here were as many as 87 of about or more than a minute in height. 
Fonr of these were 2 minutes high and two exceeded 4t mmutes. The tallest was 
290" high and was observed and photographed on the Srd at position angle 46°. 
On May 8 a very large number of prominences covered the solar limb and almost a 
continuous series of prominences, large and small, extended from position angle 25° 
to 100°. 

June.-Owing'to poor observing weathflr during the greater part of the month 
only 22 large prominences were recorded. The tallest was 140" high and was 
photographed on the 24th at position angle 152°. 

Jul!l.-There were 28 large prominences observed on the 19 days when obser­
vatio~s were ~ssible. On the 4th, at ~sition an~le 2~6°, an, intensely bright 
eruptive pr.OInlnenCe was photographed which was .rapidly m~reasIng in height. It 
was 200" hIgh at 8h 10m LS.T. and about ~m later It had attained a height of 315" 
or nearly 142,000 miles.' , 

A'Ugu8t.-There were only 28 large prominences obRerved during the month. 
The highest was about two minutes in altitude, and was photographed on the 22nd at 
position angle 3430 • ' 

September.-There were 47 large prominences observed, of which seven were. 
tn lninutes or more in height. The tallest recorded was two and a half minutes high 
a.nd was observed on the 10th at position angle 288°. ' 

Oriobe71.-There were 39 large prominences observed, of which eight were about 
"ht0 tnmutes high. The tallest recorded was on the 80th and was 150" high. 
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Novem'ber.-Twenty-five pr.ominences were observed in the month a minute or· 
more in height. The highest was a detached cloud 180" high photographed on the· 
2nd. Metallic prominences were observed on the 21st and 22nd associated with spot 
1292 referred to above. 

December.-Fifty-eight prominences of one minute or more in height were 
observed in the month. A region about latitude + 45° West and covering more 
than 50° of longitude contained a series of prominences two minutes or more in 
height. The highest one, a cloud 170" high, was seen on the 26th. On the 5th 
there was a closely connected group of prominences occupying mOTe than 30° near the 
east limb. There were seven metallic prominences observed during the month. 

(b) OTHER O:SSEBVATIONS. 

13. Time.-Time is determined with the transit instrument when necessary. 
The standard clock and the chronometers are compared and rated daily. 

The stand~d clock is also compared Gaily with the Madras standard clock by 
means of the signals Bent at 4 P.M. over all telegraph lines in India. 

The usual time signal to the station was not given throughout the year owing to 
the failure of the Public Works Department to repair the flagstaff. A new flagstaff 
is now in cburse of erection and the time signal, which is much appreciated, will be 
restarted as soon as the new staff is ready. 

14. Meteorology.-Meteorological observations. were carried on as in former 
years. Eye observations are made at 8h , 10\ and 16h local mean time •. Tem­
peratures . and pressure are recorded by a Richard thermograph and barograph and 
the mean daily pressure and temperature are obtained from the traces corrected by 
reference to the eye observations. The wind direction and velocity are got from a 
Beckley anemograph placed on a towel' sllfficiently far from the observatory to be­
undisturbed by the buildings. 

Tempemture.-The mean temperature for the whole year was 0°'4 below the 
assumed average. The only months in which there was any considerable difference 
from normal were April and August, in the former of which the temperature was 1°'7 
and the latter 1°'9 below normal. The highest shade temperature recorded was 74°'7 
on June 3, and the lowest 40°'8 on January 15 and Decembex' 25. The highest 
temperatul'e in the sun was 147°,6 on June 21, and the lowest grass minimum 19°'9 on 
January 20. 

HumiditlJ.-The relative humidity was largely below normal in May and largely 
above normal in March and April. For the whole year it was 1 per cent. above 
normal. 

Wintls.-The wind velocity was above average in May, August, November, and 
December and below it in all other months. In August the excess was 102 miles per 
day and in July the defect was 68 miles per day. The highest daily records were 
809 miles on November 5 and 785 miles on August 7. 

Rain.-The rainfall for the year was nearly 20 per cent. below normal. It 
was normal in Maroh and May, "in oonsiderable excess in November, and in defect in 
all other months, the greatest defect being 4'9 inches in October. The greatest fall in 
one day was 3'63 inches on November 19. . 

Oloud and 81lnshine.-The sunshine recorded for the year was a little above 
the normal. It was considerably in excess in January, February, and May and 
considerably in defect in August. 

The transparency of the lower atmosphere as judged by the visibility of the 
Nilgiris was much below the average. It was the lowest recorded since 1901. 

15. Seismology .-The Milne horizontal pendulum was in use throughout the 
year and the results are given in Appendix 1., but during part of the time the 
records were not quite satisfaotory. This was probably owing to the fact that the 
point of the pivot had got blunted. This has now been rectified. The number of distant 
earthquakes recorded was only 24, which is far the smallest ~umber for any year 
since the instrument was set up. Oopies of the records and of the chief seismograms 
are supplied to the British Association Committee and to others when asked for. 

a 
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16. Library.-.A card catalogue of the library, which was begun some time ago 
but was not oarried far owing to pressure of work, has been almost completed by 
Mrs. Evershed. One hundred and fifty-one volumes were bound during the year. 

17. Publioations.··· .. Bulletins Nos. VIII. to XI. were published and distributed 
·during the year, and l~ o. XII. was in type at the close of the year. 

Bulletins Nos. VIII. and XI. give the observations of sunspot spectra made 
between January 1906 and Febrtlary 1907. Nos. IX. and X. contain lists of 
prominences observed from January to December 1906. No. XII. will bring the 
latter record up to the end of June 1907. 

In addition to these the following papers were published by members of the 
staff :-

" Distribution of prominences in latitude in the year HJ06 from observations 
made at Kodaikaoal on 156 days in the first half of the year and 105 days in the 
second half by J. Evershed." R.A.S. M..N. LXVII., 7. 

" The ultra-violet region in sunspot spectra", and 
"The speotrum of Comet 1907d (Daniel)" by .T. Eversh.ed, R.A.S. M.N. 

LXVIII., 1. 
"T~e Weakened and Obliterated lines ill the sunspot spectrum," by 

,G. NagaraJa. A..P.J. XXVI., 3. 

18. General.-The Director-General of Observa.tories visited Kodaikanal aud 
Madras at the end of January and the beginning of February. The Officiating 
Director inspected the Madras Observatory in November. rrhe whole staff worked 
well throughout the year. 

The Direator, when on leave, took part in the Paris Meoting of the International 
'Congress for Solar Research, and then and on other occasions ba<l an opportunity of 
discussing many points connected with the work of the Observatory with the chief 
.authorities on the subject. 

KODAlKJ.:NAL, 
13th FebruarlJ 1908. 

C. MIOHIE SllITH, 
Director, KoaaiJcdnal and MadrtJIJ Ub8erVa'orie8. 
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Ir.-REPORT OF THE MA.DRAS OBSERVATORY FOR THE YEAR 1907. 

Staff.-Mr. R. Ll. Jones went on 16 months' leave from the 6th May and I 
took over charge from him on that date. There was no change in the permanent 
ministerial staff of the Observatory. 

Mr. S. Solomon Pillai took privilege leave for one month from the 19th April 
and again for one month from the 7th December on account of ill-health. His 
leave has since been extended by another montn. On the first occasion, Mr. C. N. 
Ramaswamy Aiyangar, M.A., acted as First Assistant and on the present occasion 
Mr. A. A. Narayana A.iyar, B.A., is acting as First Assistant. 

Mr. M. G. Subrahmanyam is under orders of transfer to Bombay and his place 
will be filled by Mr. A. A . ..Narayana .Aiyar. 

2. Time servioe.-The astronomical observations made during the year were, 
:as usual, solely directed to time determinations. Transits of the sun were also taken 
occasionally to check the rate of the clock when unfavourable weather prevented the 
regular star observations from being taken. 

The time gUll at the Fort was fired correctly at noon and at 8 P.M. on 709 
,occasions out of 730, giving a percentage of success of ~7·1. 

The time ball at the Port office was dropped at 1 P.M. correctly on all occasions 
. except four. On three of these it was dropped correctly at Z P.M. 

The 8-ho~r and 16-hour rolls were sent as in the previous 'years except that the 
60th seconds are now being omitted in the &-hour rolla also from 1st October, at the 
request of the Master Attendant, Colombo. Both the 8-hour and 16-hour rolls were 
found to be not quite satisfactory, the intervals between successive seconds being 
sometimes unequal. An entirely automatic arrangement for sending the roll has been' 
suggested and is now under consideration. I t would, in eliminating the personal 
equation, be a distinct improvement. * 

3. Meteorologioal observations.-Meteorological observations were made as 
usual at 8, 10, 16 and 20 hours, local mean time. The observations of the 10 and 
] 6 hours were reduced and sent to the India Meteorological Office, Alipore, on 
Form F. The original method of observing the movement of clouds was discontinued 
from the 1st March, from which date the present method, personally explained by 
Mr. J. H. Field, Imperial Meteorologist, has been used. 

Besides the ordinary weather messages, special storm observations were sent on 
-one occasion to Simla and on 138 occasions to Oalcutta. 

The tabulation of the traces of the Barograph, Thermograph and Anemograph at 
Madras and of the Anemograph at Dodabetta are up to date. 

4. Buildings.-Ordinary repairs to the buildings were made during the year. 
'The dome of the 8-inch equatorial, which is worn out, has not yet been replaced by 
.a new one, but money for a new dome has been provided in the budget for next year. 

5. Instruments.-The following is the list of instruments at the Madras 
"Observatory on the 3Ist December 1907 :-

(a) ABtronomical. 

Eight-inoh Equa.torial Telesoope-Troughton & Simms. 
Sidereal Olock-H 8swall. 

" Dent No. 1408. 
" S. Riefler No.6!. 

Mean Time Clock with galvBnometer-Shepherd & Sons. 
Meridian Oircle-Troug~ton & Simms. 
Mean Time Clook-J. Monk. 
Mean Time Chronometer-V. Kullberg 5394. 

" ,,6544. 
" Parkinson & Frodsham 2362. 

Portable Transit Instrument-DoUand • 

• The:6.nal signal at i6h is sent by the elook and is Dot aifeCi\ed by til!.e peno:Q8l eq'lUlotioD of the sen •• 

, e.lI.B. 
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Portable Telescope with stand. 
Tape Chronograph-H,. Fuess. . 
Relay for use with the Chronograph-Slomona. 

(b) Meteorological. 
.Biohard's Barograph-No. 10 L. Casella. 
Richard's Thermograph-No. 3618 I ... Casulla.. 
Beokley's Anemograph-Adie. 
Sunshine Reoorder-No. 149 L. Casella. 
AnemoBcope-P. Orr &: Sons. • . 
Nephoscope-Mons. Jules Daboscq & Ph. Pelhn. 
Barometer, Fortin's-1771 L. Casella.. 
Barometer, Fortin's-725 L. Csselia. (spare). 
Barometer, Fortin's-1420 L. Casella. (spare). 
Dry bulb thermometer-No. 94221 L. Casel~a.. r 

Dry bulb thermometer-No. 38037 Negrettl & ~ambra. (spar€!). 
Wet bulb thermometer-No. 94219 L. CasellA.. 
Wet bulb thermometer-No. 380R7 Negretti and Zambra (~paro). 
Dry maximum thermometer-No. 8581 Negrotti nnd ~Auubrl\. 
Dry minimum thermometer-No. 69047 L. Casella. 
Wet minimum thermometer-No. 91753 Negrctti & Zamhra.. 
Sun maximum thermometer-No. 10479 Negrctti & Zambra.. 
Grass minimum thermometer-No. 33i7 Neg-retti & Zn.lDhra. 
Raingauge (8" diameter)-No. 1042 Negrctti & ~mbra. 
Measure glass for above. 
Raingauge (5N diameter). 
Measure gla.ss for above. 

The Ohronograph which was sent out with two connections imperfectly insulated 
was put in order and brought into use for transit work from the 29th August. The­
Hiefler Clock has been keeping a. steady rate, the variation between the maximum 
and minimum daily rate throughout the year being only 0'81 ~oC!on<1s. .Towards the 
end of the year the catgut cord of the Riefler Clock was replu.cmi by u. sllk one, the 
movement was cleaned and oiled, and the aneroid was adjusted. Almost immedi­
ately afterwards the second-beats were found to be of uncquul length, which 
necessitated the opening of the clock again for adjustment. 

The Acting Director, Kodaikanal a.nd M.adras ObservatoricH, visited t.he Madras 
Observatory in November and cleaned the object~glassof the Bquatol'ial and the wires 
of the Meridian Oircle. 

6. Weather Summary.-The following is a summary )f tho meteorological 
conditions at Madras during the year 1907 :-

Pres8ure.-The atmospheric pressure was above normal in March, April, May, 
September and October, and below normal in the other monthfi of tho yoar. The 
greatest excess was 0'020 inches in April and the greatest defect Wu.s 0'08 l inches in 
November. The highest pressure recorded was aO'098 inches 011 December 29, the 
lowest pressure was 29-518 inches on July 25. 

'l'emperature.-The mean temperature of the air was normal in .January and 
December, and above normal in all the other months except April, wbeu it was below 
normal. The maximum. in the shade was above normal in March, May, JUDe, July, 
August and September and below normal in the other six months, the greatest excess 
being 4°'3 F. in May and the greatest defect being 1°'5 F. in N ovemher. The minimum 
in the shade was normal in May, below normal in January, April, and December, 
and above in the remaining months of the year; that on grass was normal in April 
and above normal in the other 11 months. The maximum in the sun was below 
normal throughout the year, the greatest defect being 12°·4F. in November. The­
highest temperature in the sun was 1510 2·F. on August ~7, and that in the shade was 
109°'0 F. on May 24. On Janus.ry 81, the lowest ~mpera.ture in the shade (59°o6F.) 
and on grass (65°°2 F) occurred. 

Humiditll·-The humidity was below normal in Kay June, and August, and. 
above in all the other months. The lowest percentage was 2'9 on October 16 . 

• r Wi~.-Thewind direction was normal in January, May, and July. It was more-
Dortherly In Oc~ber and December, more easterly in March., April, and NovE'IIlber, 
~ore southerly m February and September, and more westerly in June and August.. 
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The wind velocity was above normal in March, August, and November, and below 
normal in the remaining months, the greatest deficiency in the mean daily velocity 
being 40 miles per diem in May. 

Oloud.·-The percentage of cloud was in slight excess in A.pril and November 
·and in defect in all the other months. 

Sunsnine.-The percentage.of bright su.nshine was above normal inJuly and 
September and below normal in the remaining months. The greatest defect was 16'5 
in November. There were 2,234:"6 hours of bright sunshin.e during the year. 

Rainfalt.-The rainfall was above the average in June, October, November, and 
December, and below in the other eight months. The greatest defect was 4'40 inches 
in September, the fall in the month being only 7 per cent. of the average amount, 
The rainfall from the 15th October to the end of the year was 24'99 inches against 
an fiverage of 28'00 inches. The total rainfall for the year was 44'68 inches-4:,34 
inches below the normal. The greatest fall on a single day was 5'06 inches on 
-October 2. 

Storm.-A cyclone of moderate intensity, which formed in the Andaman Sea, 
·.crossed the Madras Coast between Madras and N ellore on the afternoon of the 26th 
.November. The rainfall received on that day was 3'18 inches. 

MADRAS O:BSRRV ATORY, 

18th .Tanuary 1908. 
R. LITTLEHAlLES, 

Officiating IJeputy Director. 

4 
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Appendix I. 

KODAIlUNAL Observatory Seismologiaal Records in 1907. 

! 
P.T. L.W. Maxim!!. End 

No. Date. Commenoo GomwEllloe G.M.T. CUd. '1'. 
, Mllx. Amp. lluratiull.' U6matka 

G.M.T. G.M.T. 

1907. R. ¥. H. M. H. 1\1. 

] JaIl. \! .. 12 16'S 12 211:'9 III 36'4 
13 15'6 

~ 4 .. No. P. Ta. 0 23'S 6 30'2 
6 41'2 

3 4: .. 9 50'f)? 10 6'9 10 9'0 

4 S .. 6 40'9 6 3'8 6 12'0 

0 .Feb. 3 .. No. P. Ta. 19 56'7 19 67'7 

6 Mar. 29 .. ~O 53'6 21 3'1 21 4'1 

7 81 .. No. P. '.rs. 22 24'2 22 26'2 

8 Apr. 18 .. Do. 18 48'9 18 61'0 

9 15 .. 6 30'0 7 32'9 7 4~'1 

10 18 .. 21 9'0 :n 26'11 21 32-6 

21 39'2 

11 19 .. () 1)'8 0 20'2 0 116'3 

12 2& .- 19 lS'6 1~ 24'1 19 U'S 

18 May ~5 .. 12 0'2 a lI4:'S 12 25'4 

14 2Il .. 14 lS'2 14 29'0 1<1 29'5 

There were some very ama.ll treUlors on Ma.y 31 at ISh 12m, 
maximum at 16h 36m (G.M:l'), 

15 June 25 18 i-5 18 !I-6 18 10'2 
16 Sept. 2 .. 16 1Hl' 16 17-5 16 18'1 

1680 5 .. Small Tremors 23 03 

17 Oot. 4 .. II! 39'2 10 43'3 10 4/i'3 

1780 Ii .. Small Tremors From 

I7b 11 -- Do •• 

18 21 .. 4 34-0 4, 36'0 

19 27 .. 5 2S? I) 32'2 /) 32'S 

1911. Nov. 12 .. Small 'fremol'll Brom 

19b 16 .. Do. 

20 21 .. 20 09'0 20 13-0 20 15'0 

21 22 .. No. P. Is. 6 17-0 6 19-0 

22 Dee. n 12 48'0 12 63'2 12 67'8 

23 15 .. No. P. Ta. 17 54'8 17 56'9 

24 30 Ii 57-2 6 06-0 { ; 08'0 .. 
13'0 

. , 

H. 1Il. I 13 60 

8 34 

10 31i 

7 7 

20 37 

21 117 

23 12 

19 64: 

8 :lS I 

2:l :.!;~ 

.. 
1 26 

19 40 

12 4:l 

14: 48 

-
MK. 

0'7 0'3 

0" 0'2 

1'00'n4 

0'6 0'27 

0'6 0'~7 

2'1 H .. 

1'6 0-77 

1'94 0'94 

0'76032 

0'250'U 

0'110 U·U 

II. 

1 

3 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

M. 

34 

wo 

H 

H 

4O 

03 

48 

06 

liS 

H 

24 

:.l:.! 

41 

30 

on June lst fr.JIXl lOb io IOh 30111 Ilnd 

18 59 1-6 (I-G!! 0 .')7 
18 07 0·5 0'3 I I 5" . -
and 28h 211111: Enrlillg I.t 

I ~ah "Om 
11 16 NO'9 0 3; 

3 liB to 4b Olm I 
16 1£ to I,Sh 3:!m 

6 37 1I 03 

6 47 2'2 011 I) 10 

8 06 to 8 16 

22 2e to 22 41 
I 

III 20 ",.r, 2'2 11 

e 32 O-s 0'4 0 Iii 

18 16 0'5 o·:! 0 28 

18 5' 0" 0'2 0 611 

7 38 0'1; 0'2 1 'I 

1 
I 
\ 

1 8 , I' I It 11, 

I 
\ 
1M , 
I tlXUI) 

i 

alII" \)11 J ant! 2,-

Bom. went to c.l1IIt 
ftidll. 

~hfMIt m'lrked at 
Ih ~lnl, 

KllJ'l&dagn • 

Mally Bmallmu:l· 
ma. 

'II Several very large m.axima reaohing to at leaet 26mm-largst aaoert&in. 8h .. tohlnsed It tlh 'Sw (O.M.T.). 
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Appendix IV. 

KODUKiN.il Mean Hourly Bright Sunshine for the vear 1907. 

I 
Boum. 

l£onth_ -~-~ ----- Remarks_ 

8-7 I 7-8 I 8-9 I ~-1~-1~~-~~ 11-12112~~-~~~1~f~16-1~6-1511-5-lt 117-18 \ 18-19 

I I I \ 
I I 

0-751 
, 

0-10 I O-gr. I 
, I 

January 0'13 0-86 0-88 0-89 ; 0-87 0-85 0'71 0-62 0-61 I . - -- j 

I I I 

1-00 1-00 -98 : '21 I February -- '18 -9~ I 1-00 -95 -76 '72 '62 -53 -' j I 
Karoh .. '3: -91i : -98 -96 -94- -85 -69 -59 I .4.f\ '37 -!l(. -35 ., j I 
April __ .. -14- -70 I -83 -87 -84- '81 ' -74 -63 t • .1 -31i 25 ! '09 " 

I I , I 
May - - .. '30 -76 1 '84 '93 -89 -89 : '73 '61 -50 -4,5 -36 -14 ,-

-41i I '(,3 I I 
lune _. .. -14 -08 '66 -63 -46 -41 : '24 '25 -26 '10 -, 

I luly _. .. '11 -42 1 
-48 -45 -40 -30"j -20 -26 ' -26 '17\ '06 -02 --

-061 
1 

August .. -06 -25 '87 '40 'S8 -SO! -23 -Iii -08 -08 -01 -, I 
I 

September -Or, --07 '72 -63 -69 '49 I -36 -21 -22 '221 '2() -o~ I 
, 

.. I 

'19 ~ 
- , 

I Oatober .. -, -33 -66 
'66\ '64\ -47 i '32 i 30 -21 '29 

' 03 1 
.. , 

'40 i -22 ! , 
-33 ! November .. '07 I -36 -46 -69 '64 -4,6 I -39 -31 -01 , -. r 

I ; \ I I 

Deoember ~'~~~I\~_~...:!2.~~I~\~!~I,_,-_! 
')-18 \ 0-68 0-70 0-72 0'70 0-65 0-56 0-~9 0-40 i 0-36 1 0-29 1 0'1_0 __ 1_-_' _i ____ _ Mea.n 

Appendix V. 

NUMBER of days in ea.oh month on which the Nilgiris were visible in 1907_ 

il'lonth_ I Very clea.r_1 Visible. I Just visible. I T~~~Y I Total_ 

January .. .- 11 4 3 18 

February .. . , /) 4- 2 11 

Ml\oroh .. .. 1 5 1 7 

J..pril .. 2 2 10 1 15 

May .. . - .. 1 .. 1 
J 

June __ .. 6 2 2 .. 10 

July " .. :3 3 4- 10 

August 2 5 .. .. 7 

8eptember " 
.. 11 4 6 .. 21 

Ootober 

Nonmber 

December 

4, 1 /) 
.. 

10 .. ' , 

\ 
,- 2 /) S 4 U 

- , 3 6 9 3 20 

---" -- --
\ 

tal .. 38 !l(. 63 14 144, To 

5 
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Appendix: VIII. 

ABlTJU.OT of the mean meteorological oondition of Madras in the year 1907 oompared with the 
average of past years. 

--- I DUference from I Hean vaIn .. of 1907. Average. 

----

B..duoed. tl.tmospherio prellllllre .. 29'866 0'008 below, 29'8~ 

'rempera.ture of aU 81'9 0'8 above. 81'1 

Do. ol enpora.tion 76'6 1'1 
" 

74'6 

.Percentage of humidity 74 2 .. 72 

Grea.test solar heat in fI~UO 184'9 4'8 below 189'7 

.M:a:dlXlllm in shade 91'4 0'6 a.boTe . 90'8 

Minimum in shade 75'0 0'3 
" 

74'7 

Do. on grass 73'0 1'1 " 
71'9 

Bain.fall in inohe8 on 88 da.YB 44'68 4:'3' !>elow. 49'02 

General direotion of wind S.E. by E. 1 point E. S.E. 

Da.ily velocity in miles .. 168 13 below. 171 

Peroentage of oloudy sky 42 7 " 
49 

Do. af bright lI1lushine .• 60'7 7'7 ., 58'4 

--'~ 

DURATION and quantity of the wind from difierent points. 

From Hours.\ Miles. \ From l~ours.1 Miles. I From jaoUl's,\ Miles. I Frow laonrs.j Miles. 

orth N 

lIT 

N 

• byE. 

.!f.E. 

.. 

. . 

.. 
lIT.E. by:N ... 

:E. .. 
lIT.E. by E. 

E.:N.E. .. 
E. byN. .. 

24:8 1,610 

190 1,251 

853 2,227 

488 3,278 

34:1 2,268 

258 1,678 

228 1,310 

406 2,284 

East .. 271 

E. byS. .. 339 

E.S.E. .. 386 

S.E. byE. 619 

S.E. .. 756 
I 

S.E. by S, 54:3 I 
8.S.E. .. 2211 I 

i 
S. by E. .. 12. 1 , 

I I 
i 
! 
i 

1,420 South . . 106 826 Weet .. 310 ; 2,813 

1,788 S. byW •. , 166 1,089 W. by N ... : 2/i1i 2,304 

1,887 S.S.W. .. 148 1,026 i W.N.W ... I 105 937 

8,542 S.W. byS. 173 
i I i 

1,225 I N.W. by W.! 90 I 542 

4,755 
I \ 

S.W. .. 166 l,US N.W. .. I 66 I 4,03 
I 

4,.215 S.W. by W. 197 1,362 N.W. by N.I 120 786 

1,';27 W.S.W ... 
284, I 1,8431 N.N.W •.. 114 860 

1,027 W..by S ... agti 3,234 ! N. by W ... 179 1,199 

There were 1] 6 calm hours during the year. The resultant corresponding to the above 
Jlumbers is represented by a E.S.E. wind, blowing with a -uniform daily velooity of 24 milM. 
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Appendix XII. 

M.&DIU.S OBSERVATORY.-Wind, cloud, and bright sunshine, 1907. 
I I 

Wind reBulta.nt. Clouds (0-10). 
[ 
i Bright sllllshine. 

---~ ~ 1----- T--- - .. _. -- -
MOll •• 

I MM •• 
I Grea.teet 

A.vllmge number 
Velooity. Direction. S H. I 10 H. l6H. 20B. per of hou1'8 

I j I 
liay. ina 

I 
da.y. 

, , 

I BOVBS.! MILES. 

121 N.E. 
i 

2'6 2'8 2·2 .January .. .. .. .. , \'2 2-3 7-6 9'1 

i 
101 Eo by S. 1 

Febru(l.ry .. .. .. 
I 

1'6 g.() 2'0 1'2 2'0 8'9 10'0 

Maroh .. .. . , .. 124: S.E. by IJ:. 2'1' 3'S 1'6 1'2 2'8 8'4 10'0 

April ,. '. . , .. 13S S.E. by E. "2 H 3'] 2'0 S'4 8'0 ll'() 
, 

May '. .. . . ., 121 S. hyE, 2'9 ~i06 3-0 2'() ~'8 7'S g.() 

Jone .. .. .. , 
100 S.W. byW. .. 0'8 0'2 6'6 5'S 0-6 4-1 7"3 

Joly .. , , .. .. 97 B,W. 6'5 6'S 6-0 "9 6'\1 4'3 iI-2 

A1lgust .. .. .'. -. 130 w.s.w_ 0'9 0'3 7'7 6'0 6'4, 3'S S'O 

'Septem.ber .. - . .. 8S S, byE. 5'0 4,,7 0'6 3'0 4'6 0'9 10'S 

October. , ,. .. .. 63 N.N.E. 4'7 0'5 6'4 4'1 IH 5'3 10'2 

November '- " .. 96 N.N.g, 6'6 S'5 6'3 o'S 6'2 4,-1 8'5 

I.)ecem 1ler " .. .. 144 N. byE. 4'2 4'4, 3'S 3'2 3'9 0'6 S'2 

------- ---'-----
Annual .. 24 B.B.E. 4'4 4'5 4'6 3'3 4'2 6'2 9'2 
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