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KOD.AIKAN.A1 AND MADRAS OBSERVATORIES. 

I.-REPORT OF THE KODAIKAN AL OBSERVATORY FOR 
THE YEAR 1910. 

Sta.1f.-The staff of the Observatory on the 31st December 1910 was as 
'follows :-

Director O. Michie Smith, C.I.E., RSe. 
Assistant Director J. Evershed. 
First Assistant S. 8itarama Aiyar, :B.A. 

Second Assistant G. Nagaraja Aiyar. 
Third Assistant A. Y. Bubrahmanya Aiyar, :B.A.. 

Fourth A.ssistant ... S. Balasundaram Aiyar. 
Writer L. N. Krishna,swamy Aiyar. 
Photograpbic Assistant R. Krishna Aiyar. 

The .Assistant Director was on privilege leave from May 20 to Angust 19, 
The appointment of a temporary extra assistant was sanctioned for foul' months from 
April 23, and Mr. T. K Raghunatha Rao, B.A., was appointed to the post. Ris 
services were retained as acting third assistant from A ugnst 19 to December 23 
during the successive absences on privilege leave of the first, second, and third 
assistants. The writer and the photographic assistant were on privilege leave from 
lnly 27 to December 28. 

The subordinate sta.ff consists of a book-binder~ a book-binder's boy, a mech.anic, 
five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.-The distribution of work amongst the staff was 
the same as last year. 

3. Buildings and grounds.-Plans and estimates have been prepared and 
forwarded to the Government of India, for sanotion, for the construotion of a house 
for the photographio assistant who has at present to Ii ve at a distance of three miles 
from the Observatory. 

There has been much delay in connection with the electric installation for the 
Observatory, but a revised estimate has recently been sanctioned by the Government 
01 India and it is hoped that the work will be begun early in 1911. 

About 1,000 young seedlings, chiefly pines, were planted during the year. 
Those formerly planted have made remarkably good progress and if fire oan be kept 
out they will soon form a most valuable screen. The old fire lines have been 
broadened and new ones cut. During the year fires from the outside have been 
successfully warded off, but one fire lighted inside-evidently maliciously--destroyed 
50 young trees before it oouId be extinguished. 

4. Instruments.-The following are the principal instruments belonging to
the Observatory, or in use, at the present time :-

Six-inch Cooke equatoria.l. 
Six-inch Lere bour and Secretan equa.torial remounted by Grubb with So five-inch Grubb 

:portrait lens of 36 inches focus attaohed. 
S:pectrogra ph I.-consisting of slit, co11ima tor lenses of 4 and 7 feet fO(lus, 2-inch para.bolio 

grating, and camera tube without lens. Used in connection wit.h an n .. inoh polar 
sideroBtat and 6-inch Grubb lens of 40 feet focus. ) 

A rhomb with ends cut at 46° mounted on a graduated cirole can be placed in front or 
the slit so as to enable any part of the limb to be brought on to the slit. 
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Spectrograph n.-Spectrograph II. has been dismantled, the grating is used in spectro. 
graph III. 

Spectrograph TIL-consisting of slit provided with vertica.l and horizont~l millimetre 
scales for measuring position a.ngles, and a reflecting device for rotatmg the sun's 
image. collimator lens of 210 c.m. focus, 6-inch Michelson grating, and camera lens· 

I of about 4 metres focus. The spectrograph is used with the 18-inoh ?onca.ve mirror. 
Speotroheliograph-with 18-inob siderostat ano 12-inch Cooke photo-nsual lens of 20 

feet foous, by the Cambridge Soientifio Instrument Company. . 
An auxiliary spectrobeliograph attached to the above, made In the Observatory 
~~~ . 

Six-inoh tra.nsit instrument and barrel chronograph, formerly the property of the 
Survey of India. 

Six-prism table spectroscope-Hilger. 
Photoheliograph Dallmeyer No.4. 
Theodolite, six-inoh-Cooke. 
Sextant. 
Rvershed spectroscope with three prisms for prominenoe and sunspot work, by Hilger. 
Mea.n time clock, Kullberg 6326. 

Do. Shelton. 
Mean time Chronometer, Kullberg 6299. 
Siderea.l chronometer, Kullberg 6134. 
Tape chronograph, Fuesa. 
Miorometer for measuring spectrum photographs, Hilger. 
Dividing engine, Oambridge Soientifio Ip.strument Company, Limited. 
Two Balfour Stewart aotinometers. 
Buchana.n's solar calorimeter. 
Indnotion ooil with necessary adjuncts. 
Small polar siderostat. 
Universal instrument. 
Complete set or meteorologioal instruments, including Riohard barograph a.nd thermo-

gra.ph, and wind recorders. 
A high class sorew cutting turning lathe by Messrs. Cooke & Sons. 
Angstrom Pyrheliometer. 
An IS-inch concave mirror by Henry of Paris belonging to the Assistant Director has 

been mounted in the speotroheliograph room for general spectrum work and for 
large scale photogra.phs of sunspots. 

Sanction having been obtained for sending home the IS-inch mirror of the 
-spectroheliograph to be refigured, an application was made to the Joint Eolipse 
Committee for the loan of a mirror. fJ'his was kindly granted and one of the eclipse 
cmIostats with a IS-inch mirror was sent out. This was used while the I8-inch 
mirror was away, exr.ept for a short time when the crelostat was fitted up for taking 
photographs of Halley's comet. During this time the ll-inoh mirror belonging to 
the 40-ioot spectrograph was used. The IS-inch mirror was returned on September 
27 greatly improved. 

OBSERVATIONS. 

(a) SOLAR PHYSICS. 

5. The following table shows for each day the solar observations that were
made:-
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SOLAR Observations-Abstraot. 

1910. 
I 

I I 

I 
I 

I 
I I I .. ..: I I ~ " >. i I 

I j .: CD - I t- o. ! I i I ,Q 1 Total. os I .g I I .. 
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Though the year was one of heavy rainfall during the summer months it was 
not unfavourable for Bolar observations in the morning hours, and there were only 
ten days on which no observations were possible. 

6. Photographs of the sun with the Dallmeyer photoheliograph were 
taken on 345 <fays as against 332 in 1909. Even in June, when the defect was. 
greatest they were lost OD only 6 days. Double exposures are taken twice a month 
for det~rmining the error of orientation of the photographs. The Greenwich 
Observatory asked for only 2 solar negatins to complete its series and of these only 
one could be supplied. 

70 Observations of sunspots.-The sun is examined for spots and faculae 
every morning when the weather permits. The sun's image is projected on an 
8-inch disc and the positions of spots and faculae are marl<ed on it. The discs 
are prepared by the cyanotype process from the large scale drawings of Father 
It. de Beaurepaire, as mentioned in last report. 

S. Sunspot speotra.-(a) Visual.--This work is done in accordance with 
the suggestions issued by the committee of the International Union for Solar 
Research. It includes the comparison of the spot spectrum with a standard map for' 
the region 5210 to F., a detailed study of C and Ds, and observations of varia
tions in intensity of the following iron lines :-5383'58, 5397'34, 5404'36, 5405'99, 
5424'29, 5429'91, 5445'26,5447'13, 4924:,11, 5234'79,5316'79 and 5535'06. This 
work was possible on only 35 days owing to the small number of large spots visible 
during the year. 

(b) Photograpkic.- Studies in connection with the radial movement of the 
gases over sunspots have been continued and a large number of photographs of spot 
spectra have been obtained. Particular attention has been paid to the behaviour of 
the C line of hydrogen and this line bas been round to be almost always inclined over' 
spots) the inclination being towards the violet on the side of the spot nearest the 
limb and towards the red on the side nearest the centre of the disc. This shows that 
the hydrogen in the higher regions of the chromosphere is drawn inwards tOwards the 
umbrae of spots, sharing in the movement which had already been detected in the 
case of calcium vapour, and opposed to the movement of the low level gases of the. 
reversing layer. 

:Meaaures of the displacements of the lines lis and Ks have been made showing 
the inward movement to be of the same order of magnitude as the outward motion 
of the low level gases. 

The relatively slow rotational movement in spots, evidence of which was men
tioned in the last report. has been confirmed by measures of the displacements of the
lines in three northern and three southerD. spots; and the direction of r~tation in 
these instances has been found to be opposite in the two hemispheres. 

The rotational or spiral movement has not so far been found to a:ffect the
inflowjng gases of the higher chromosphere, but owing to the width of the hydrogen. 
and calcium lines such motion woulu. be very difficult to detect. 
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A general discussion of the radial and rotational movements in spots has been 
published in the monthly notices of the Royal ..Astronomical Society, Vol. LXX. 

A long series of photograI hs has been obtained of the Hand K region of the
IIpectrum for the purpose of detecting movements in a vertical direction of calcium 
vapour in,and near spots. Measurements of these plates are in progress. ' 

A few measures have been made of the Zeeman separations of a line in the 
red region which js doubled in sunspots; and some lines in the ultra violet which are 
normally single in spots have been recorded on one plate as doubled at a. time when a 
great eruption of gases was in progress. This indicates that a greatly increased 
magnetio field may accompany such outbursts. 

9. General spectroscopic work.-A series of photographs of the Hand K 
lines in prominences and of tlie hydrogen line C have been obta.ined with speBtro
graph III. using the Rowland 3t inch grating. These are being measured for the 
purpose of determining the angular speed of rotation of the prominences at varioas 
heights above the sun's limb. A comparison spectrum of the centre of the sun's 
(Esc is impressed on each side of the prominence spectrum on every plate, and deter
minations of the wave-length of the Rand K absorption lines at the centre of the 
disc are also made. The results will be discussed when sufficient material has been 
obtained. . 

I Photographs of the spectrum of Halley's oomet were obtained on 22 mornings. 
from April 18 to May 16 inclusive, using a. prismatic camera of 1'7 inoll aperture 
attached to the Soath dome equatorial. The best plates of the series have been 
measured and the results published in Bulletin No. XX. and in thA Monthly Notices 
of the Royal Astronomical Society, Vol. LXX. 

Laboratory work.-The spectrum. of glowing iodine vapour heated externally 
in a quartz tIl be bas been photographed and the apparently anomalous nature of the 
emission spectrum has been proved to be a subjecti ve phenomenon, the heated vapoUl' 
giving a banded emission spectrum identical with the absorption speotrum photo ... 
graphed under the same conditions. 

10. Prominenoes. -Prominences were recorded visually on 312 days as against 
309 in 1909, but on 65 days the combined visual and photographio record was 
imperfect owing to unfavourable weather conditions. June and July were, as 
usual, the most defective months. In.r une complete prominence records we~ 
obtained on only eight days. The record of the prominences is made round th~ 
disc on which spots and faculae have been projected and with the discs now in use 
the apparent positions of prominences are easily read off directly. The visual reMrd 
is compared with the spectroheliograms and all prominences shown in the photo+ 
graphs but not in tae drawing, as well as conspicuous extensions of calcium 
prominenctls inside the disc of the SUD, are a~ded in ~lue penc~l. Where there is 
much difference between the photograph and tne drawmg the dlfference~ are noted. 
In the case of eruptive or metallic prominences the spectra are examined, the 
most conspicllous hright lines are recorded, and tt.lllarge displacement8 of the Cline 
are also noted and their amounts estimated. 

11. Work with the s])ectrohelfograph.-Photographs of the sun's disC' 
in Ks light were obtained on 335 days, ana limb photogrd.phs showing the promi
nences on 28!) days. A few plates were also obtained with the camera slit set 
at the cyanogen radiation at A 3883. These show faculre very clearly, the image& 
resembling those taken in the stronger iron lines. On May 19 the diso was photo
graphed in the cyan'ogen radiation in an attempt to show the head of Halley'! comet 
in transit, but no trace of the comet ('an be seen on the plates. 

The best disc plate of each day has been copied on an enlarged scale on bromide 
paper as heretofore, the. prints so ,obta.ined being oriented and pasted in order on 
Card sheets for convenience of reference. The best limb plates have been meaaured 
and the position "angl6s and heights of all pro~inences recorded. 

2 
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A few photographs of t~e sun's di~ in ~a light have .been obtained with the 
-auxiliary spectroheliograph usmg the 6-mch ¥lchelson gra~mg. T~e ph?toWaphs, 
although underexposed, show the dark flocculI dl!~ to prommences. m proJectlOl?- on 
the disc. Owing to the long exposures needed. It has been deCided. to substltute 
prisUls for the grating and two large prisms of 45° angle have been kmdly lent for 
this purpose by Professor Naegamvala of the ~oona Observatory. At the end of the 
year the prisms had been mounted and new slIts made of the necessary curvature. 

Prominence spectroheliograms for 52 days were received from the Solar Obser
vatory, South Kensington, and flocculi plates for 335 days were sent in exchange. 

o 
12. Solar Radiation.-Observations with the .Angstrom pyrheliometer were 

made on only a few days, This was partly owing to the great pressure of other work 
and partly to the feeling that under pl'esent conditions time spent on this was largely 
wasted as there are no means available of standardizing the instrument. 

The method of estimating changes in the solar radiation by comparing the 
intensity of moonlight with first type stars has now become part of the routine work, 
and photographic comparisons are made whenever the atmospheric oonditions 
permit. Owing to the rarity of perfectly uniform skies oomparisons are now made 
hot only near full moon, but also at any phase between half and full. A separate 
investigation is required to determine the exaot relations between phase and 
intensity. 

During the year comparisons were obtained in the January, March, April, and 
December lunations and the stars used were Alpberat, Rigel, Sirius, Procyon, and 
Regulus, all assumed to be invariable in their light. . 

A special photometer is under construotion for the measurement of the plates. 

Summa'J'!J of Re8ults. 

13. Sunspots.-The following table shows the monthly numbers of new groups 
observed, the mean daily numbers of spots visible, and the distribution between the 
.northern and southern hemispheres: -

-
! I 

I 
I>.. 

p; I ..: ~ to ... ... i ..: CI) 

- cil .Q '8 ,.c 

~ ] = .. .8 a Year • .. r::. oS ~ ~ CI) 8 
~ ! " ... = ~ s t ~ 

.. ~ ~ :; ~ :s := CI) 
., ., 

I ... < ... .... -<d tll C Z Cl 

1'.,.. grOllpil .. .. 17 9 9 13 U· 14 16 7 14- 17 I 13 9 162 

Daily number .. .. 3'5 H 1'9 1"3 2-2 1-2 1'5 ;'0 2'3 2'4 1'0 0'9 1'8 

lfort.h .. .. .. G ~ 4, 6 4 4 Ii ., 2 4 7 2 46 

South " .. .. n 7 5 7 10 10 11 7 12 13 Ii 7 106 

Equator .. .. .. .. .. ., .r 

I 1 1 I .. .. .. .. .. .. 
. 

The most notable feature of the year was the rapid decrease in spot acti~ty as 
indicated by the following figures :-

1~09. 1910. 

Number of new groups 220 152 
Mean daily numbers .. • • 3'9 ~ '8 
Large spot groupe 45 15 
Spot returns . . . . . , . . 22 6 
Number of days on which no spots were seen . . 5 56 

The numbe~ of !lew group.s ~n 1,907 and.1908 w,ere respectively 301 and 262. The 
-very abrupt de,chnem sp~t a0!lVity ill 1910 IS espeCIally shown byihe large proportion 
of days ()n WhICh the sun s disc was free from spots at the time of observation. 

The pro~ortion.of south~rn spots to northern, which has been increasing since 
1906, was highest In uno, t.e., 105 to 46. The mean latitudes in the two hemis
pheres w~re 7~'2 north. and 9°'0 south-closer to the equator by about 10 1.. than in 
~909. 1 he hlg~e8t latItudes were 18~1 in the northern hemisphere in March and 20· 
In the southern In February. 
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The following were the most important spot groups seen during the year :
Jan'lla7'!1-

NOO.{ 

Febr'Uary-

1804 
1806 
L8II 
1813 

These contained fairly large spots. 

Nos. f lI~1169 Group No. J819 occupied 10° in longitude and 7° inla.titude 
l Q and was made up of several large and numerous small 

March-

NM.{ 
,)l1a'l/

No. 

. July
No. 

1825 
1829 
1830 
1832 

spots. 

contained fairly large spots. 

1855 was a large and active p:roup and underwent much change 
from day to day. The U line was frequently observed to 
be reversed and displaced. The greatest disturbance 
was observed on the 17th; the maximum was displace-

o • 
ment 2 A to red m F . 

1871) was first seen at the east limb as a group of two small 
spots, the leader soon'developed into a large spot of round 
and regular outline . 

. .AuguII-
No. 1891 contained a large but quiescent spot. 

Sepkmber-
No. 1911 was the second return of group No. 1891 observed early in 

Octobe7'-. 

A ugust. During its two previous apparitions it contained 
spots of round and Iegular outline but now had. developed 
into an extensive, broken group covering about 18° of 
longitude and 100 of latitude. C was frequently observed 
revArsed and Ds was dark in the spot region. Eruptive 
prominences were observed on the limb of the sun when 
the group was close to it. 

No. 19i5 was first seen as a small 'spot and subsequently developed 
into a large spot of round and regular outline. After 
crossing the central meridian it broke up into an irre
gular group of fairly large but scattered umbra! and 
penumbral patches. Disturbance was indicated in the 
spot region on several days by the reversal of the Cline 
and the darkening of D,. 

1~. Prominences.-Notwithstanding the great reduction of spot activity 
compared with 1909 tbe pro~inences, as estimated b~ profile ~as, sbow a dimn:u
tion of only 1 per cent., whIle there was an actual Increase In the aVf!ra.ge d8.l1y 
number. 

The activity for the two hemispheres compared with 1909 is given in the 
following table :-

.. 

llean daily profile ..d.reQ$ oj Prominence8. 

.. . 

Total 

1909. 
Square 

minutea. 

2' to 
2-04 

UHO. 
BqllaN 
IIlinuiel. 

2'08 
2-07 

4'10 
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The distribution in latitude has been practically ·the same as in ~9~9 •. There
was a tendency during the first six. months to form two zones of activlty 10 each 
hemisphere separated by a less active zone between the parallels of 30° and 40°. 
Later the distribution became more uniform from the equator to latitude 60° north 
and s~uth. Beyond 60°, in the polar areas, small and very transient jets have been 
frequently recorded 

Metallic prominences have been infrequent, only 33 having been observed 
during the year. The high latitudes reIJorded for some of these is an unusual feature 
and shows that these prominences are not invariably associated with spot!!. The 
mean and e:x.trem~ latitudes observed are given in the following table :-

Metallic Promillence8 

I 

r 

Extreme Number I - observed. I :Mea.n latitude. latitude. 
i 

North . . . . .. 10 28-'2 2° 76° 

South . . . . .. 23 
I 

17°'7 2° 83° 
i J , 

The prominence activity in each month may be estimated from the following 
table :-

N'Utmbers of P1'(,nninence8. 

Eruptive. Month. 
1 Prominences 

:,1 one minute MetalliC). 
or more in 

, height. 

----------------------~,------~------~----~ 

January •• 
Fe b1'\18.1'Y •• 
March •. 
April •• 
May •• 

I June •. 
I July •• 

August •• 
September •• 
October .. 
November •. 
December •• 

.. 
: : I 

1 
•• I 

I 

•• I 

, 'I 
•• I 

. ~ I 
I 

45 
44 
70 
53 
56 
29 
27' 
18 
36 
.;4 
37 
54 

3 
2 
7 
6 
7 
1 

1 
2 
1 
3 

7 
5 
4 
3 
4 
3 
4 
2 
4 
6 
4 
4 

The following were the more noteworthy prominences observed during the 
year:-

Jamta'l'!I.-The tallest prominence of the month was photographed at + 33° 
'We&t on the 15th. It was a slanting streak 210~ high 'which underwent some changes 
of form and soon diliappeared. 'rhe spectrum of a prominence observed near the 
",est limb on the 7th, associated with spot No. 1793, showed' considerable motion m 
the line of sight, both towards and away from the observer, and the form of the 
prominence underwent great and rapid changes. The calcium photographs show a 
remarkable series of slender arohed filamentS. ' -

. Febrtlar!/.-The tallest prominence of the month was only 165" high bu.t 
covered. 20° of the Umbo 

March.-A strongly eruptive prominence wa.s recorded at the west limb on the 
1st. Its height varied from 15" at 8h OJO, to 70", 346", 295", 165" and 60" at 8h 10., 
8" 4S·, 9h 18-, 9h 49m and 1()l130lD. reepootively; there were oorresponding change! 
in the form also. The hydrogen lines at the base were displaced, corresponding to 
So yelooity towards the oJ>server of 75 miles a second. Large prominences continued 
to be vwble at the same position angle for a week. From the 17th to the 19th the-
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east limb was covered by a group which extended for more than 35:;;. This group 
was remarkable ror its long life; the phtographie records sho,,' it on alternate limbs 
durinlS three rotations of the sun, and it was also photographed as an absorption 
marking when near the central meridian d"!lring three sUC'cessive apparitiolls . 

.April.-The tallest prominence of the month was only 135" high. 

May.-On the 25th a Aeries of connected prominences was recorded extending 
from - ~4° west to + 2BO west. They were changing both in shape and height, the 
greatest height reached was 2110", which was the greatest also for the month. 

June.-{)ne very high prominence was photographed on the 20th at latitude 
+ 36° west. At 10h 4m it was a detached pillar 420" high with the base 240" aboye 
the limb, By 10h 22m the whule prominence had risen bodily 30". "Bad weather 
prevented further observations. 

July.-The largest prominence obsel'v-ed in the month was an eruptive one 
which during its rapid changes attained a maximum height of L70". It was obser,ed 
on the 11th. ' 

August.-N 0 prominence recorded in the month exceeded 90" in height. 

September.-The tallest prominence recorded was a slender st!"eak: 210" high 
on the 30th. 

October.-The tallest prominence recorded was only 200" high, but there was 
on the whole a marked increase of prominence activity during the month. 

Nove1nber.-The taUest prominen'ce of the month was only 165" high. On the 
19th a metallic prominenne w,as observed which showed some disturbance. 

Decemoer.-The highest prominence of the month, recorded on the ~Oth, was 
225" high. 

(0) OTHER OBSERVATIONS. 

15. The daylight Comet, 1910a. was picked up readily with the naked eye soon 
after the receipt of the telegram announcing its discovery. It was observed with the 
Lerebour and Secretan equatorial on January 11, 18, and 19 and meridian transits 
were obtained on the 18th and 19th. After it became an evening object the weather 
was very cloudy and no photographs could be ohtained. The results of the observa
tions were communicated to the Astronomische Nackric'hten (No. 4392). 

16. Halley's Comet. -- Halley's comet made a magnificent display as it 
approached the earth during the second and third weeks of May, and it was also a 

. conspicuous object on and after ApI'illS when it was first seen as a morning star. 
Arrangements had been made to photograph it. with the instruments available and 
the following series were secured.:-

(1) Direct photographs taken with the Grubb lens; scale 1= = 3"96, 
(2) Direct photographs taken with a Ross lens; scalA 1mm = 17"5, 
(3) Direct photographs taken with a reflector 9:i inches aperture, 74 inches 

focal length ; seale 1 mrn = no", 
(4) Direct photographs on a small scale taken with two small cameras. 
(5) SpectruU!- photographs with a prismatic camera with two 60Q prisms, 1'7 

inches effective aperture and lens of 11'5 inches focus. 
(6) Visual and photographic observations during the transit across the sun's 

disc on May 19. 
(7) Visual observations on the mornings of May 20 and 21. 

The weather, though not by any means perfect, was quite as favourable as could 
pe expeoted at the season and. :from April 19 to May 16 there were only six days on 
which no photographs could be obtained. 

'rbe results were on the w~ole good and have bee~ published in detail in 
Bulletin No. XX. of this observatory. 

3 
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17. Time.-The error or the standard clock is u~ua~ly detern;ined by: referenoe· 
to the 16h siO'nal from the Madras Observatory. ThIs IS rendered possIble by the 
courtesy of the Telegraph Department which permits the Madras wire to be joined: 
through to this observatory. The signal is r~ceived with a~cura~y ~n most d~y~ ~ndt 
all failures are at once reported to the officer III charge of tne TrlChmopoly dIvIsIOn. 
Time determinations are made with the transit instrument, when necessary, as a 
oheck. 

18. Meteorology.-Meteorological observations were carried on as in former 
'rears. Eye observations are made at 8\ 10\ and 16h local mean time. Tempera
tures and pressures are recorded continuously by a Richard thermograp~ (wet and 
dry bulb) and barograph, and the mean temperature and pressure are obtamed from 
the traces, corrected by reference to the eye observations. The wind direction and 
velocity are obtained from a Beckley anemograph. 

Pre0'8ure.-The mean pressure for the year was 0'020 in below normal. It was 
normal in December above normal in February and May and below in all other 
months. The highest mean daily pressure reoorded was 22'923 on December 26 and 
the lowest 22'614 on June 24. 

Temperature.-The mean temperature of the year was 0°'1 above normal. The· 
defect in February amounted to P·1 and the excess in December to 2°'9; in no other
month did the difference from normal exoeed 0°'8. The highest shade temperatllre· 
recorded was 750 '4 on April 1 and the lowest 400 '8 on February 8th and December 
17th. The lowest temperature shown by the grass minimum was 160 '3 on December 
17th. 

Humidity.-The mean humidity for the year was 3% below normal. It was. 
below normal from January to May and in November and December and above it 
for the rest of the year. The defect in December amounted to 29%. 

Rain.-The rainfall for the year was largely above normal (12'25 inches). 
The fall was considerably in defect for the first four months of the year and in 
September, and largely in defect in December. It was largely in excess in aU the
other months. The greatest fall on anyone day was 3'62 inches on November 16. 

Wina.-On the average for the year the wind was nearly normal in both, 
d.irection and strength. The strength was considerably in excess in February,. 
April. September, and DAcember and considerably in defect in July, October and 
November. The. only mont!ls in which the direction differed largely from the n~rrnal 
were July when It was 5 pomts more northerly and October when it was 7 points 
more westerly than usual. The largest amount of wind on anyone day was 800 
miles on July 3, and the smallest amount 96 miles on November 14. 

Tramparency of the atm08pkerfl.-The transparency of the lower atmosphere-
88 judged by the visibility of the Nilgiris, about 100 miles distant, was again below 
average thQugh somewhat better than in 1909. 

Oloud and S.un8kine.-The year a~ a whole. was s?mewhat less cloudy than I 
usual. There were 2,117 hours of brIght sunshIne agaInst an average for the last 
11 years of 2,028. 

19. Seismology.-The Milne horizontal pendulum worked well thl·oughout. 
the year a.nd 81 eartliquakes, many of them large, were recorded. . 

20. Libra.ry.-One hundred and sixty-eight volumes were bound during the
year. 

21. Publioa.tions.-~ulletins Nos. XIX. to XXII. were published during the
year and No. ~III. was.In type at th~ end of the year. Bulletins Nos. XIX. and 
XXI. deal WIth observatiOllS of promlllences, No. XX. with the observations of 
Halley's come~,. and No. XX II. with .the magnetic field in the sunspot of September 
1909. In addltlon to these the followlng papers were published:-

"Observations of Comet 1910a" by C. Michie Smith (.Astronomisohe. 
Nachrichten No. 4S92). . 
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"Radial Movement in Sunspots" (second paper) By J. Evershed (M.N.?" 
RA.S., LXX). 

" Halley's comet and its Spectrum" (M.N., R.A.S., LXX.). 
" Transit of Halley's comet" (M.N., R.A.S., LXX.). 
"Observations of the Tail of Halley's comet before and after the day of 

transit" by J. Evershed (M.N., R.A.S., LXX). 

22. General.-The Director-General of Observatories inspected the Madras and 
Kodaikanal Observatories in January. The Director inspected the Madras Observa
tory in November and rewired the transit instrument. 

The staff of the observatory has worked well throughout the year. The First 
Assistant Mr. 8. Sitarama Aiyar has shown his usual ability and zeal, and in the 
photographic work Mr. R. Krishna Aiyar has rendered most efficient service. 

THE UBSERVATORY, KODA.IKANAL, J. EVERSHED, 
7 th Februar!J 1911. Director, Korlaikdnal and Maclras Obseroatories. 
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II.-REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1910. 
Staff.-I handed over charge of the Observator:r ?n the afternoon of the 

28th April to Prof~ssor E. B. Ross of the Madras OhrIstlan College and resumed 
charge again from him on July 9th. The first assistant was on privilege leave for one 
month and 13 davs and the second assistant for two months. 

~ 

2. Time Service.-Astronomical observations for determination of time were 
earried on as in previous years. No change was made in the signals distributed 
from the Observatory. The fort gun failed on 5 occasions and in addition to these 
on every evening at 8 P.lII. between the 6th March and 13th April. It was fired 
correctly on e86 occasions out of a maximum of 730: this gives a precentage of 94 of 
successes. The evening gun failed between the 6th March and 13th April because 
the Adjutant-General had issued orders to the Military authorities that it was to be 
abolished from March 6th. As I had received no orders from the Director of the 
Observatory t.o discontinue these signals, I had to enter them as failures. Orders to 
resume the firing of the gun at 8 P.M. were issued subsequently. and came into 
effect on 14th April. Leaving out these failures the percentage of successes was 
99·S. The time ball at the Port Office was dropped correctly at 1 P.M. on every day 
except 10 and on 9 out of these 10 it was dropped at 2 P.M. 

3. Meteorologj.oal observations.-1n addition to the ordinary meteorological 
observations, extra obser'vations and telegrams were taken and sent to Simla on 4: 
occasions and on 99 occasions to Oalcutta. The tabulation of the traces of the 
.autographic instruments are up to date. 

4. Buildings.-Certain repairs to the quarters of the Deputy Director were 
effected during the year. The Observatory building and the dome over the 
Equatorial were painted. 

5. Instruments.-The following is a list of the instruments at the Madras 
{)bservatory on the 31st December 1910 :-

(a) ~8tronomical. 

Eight-inch Equatorial 1'elescope-Troughton & Simms. 
Siderea.l Clock-Haawall. 

" Dent, No. 1408. 
't S. Reifler, No. 6l. 

M e~ :rime. Clock with galvanomet.er- Shepherd & Sons. 
Yendlan Clrcle-Troughton & Simms. 
Mean Time Olock-J . .Monk. 
Mean Time Ohronometer-V. Kullberg, No. 5B94. 

" tI No. 6544. 
" Parkinson and Frodsham, No. 2352 

Portable Transit Instrument-Dolland. . 
Portable Telescope with stand. 
Tape Ohronograph-R. FuesB. 
Relay for use with the Ohronograph-Siemens. 

(b) Meteorologieal. 

Ricb.ard's Barograph-No. 10, L. Oasella. 
" Thermograph-No. 3618, L. Oasella.. 

Beckley's Anemograph-Adie. 
Sunshine Recorder-No. 149, L. CaselJa. 
Auemoscope-P. Orr 'v Sons. 
Nephoscope-Mons Jules Dabosoq & Ph. Pellin 
Barometer, Fortin's-No. 1771, L. 08.8ell8o. . 

" No. 725, L. Oasella (spare). 
" No. 1420, L. Oasella (spare). 

Dry Bulb Thermometer-No. 94221, L. Oasella. 
" No. 88037, Negretti & Zambra (spare) 

Wet Bulb Thermometer-No. 94219, L. Oasella. . 
. ", No. 38037, Negretti & Zambra (spare) 

Dry ~x:mum Thermometer-No. 8581, Negretti & Zambra . 
Dry M~n:mum Thermometer-No. 69047, L. Casella. • 
Wet Min!mum Thermometer-No. 91753, Negretti & Zambra. 
Sun Ma~ll~um Thermometer-No. 10479, Negretti & Zambra 
Grasa M1U:unUlll Thermometer-No. 3377, Negretti & Z&lllbra: 
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Raingauge (8" diamet,er)-No. 1042, Negretti &. Zam.bra. 
M.easure glass for above. 
Raingauge (5/1 diameter). 
M.easure glass for above. 

The wires o~ the 1~ransit Instrument had to be renewed in May 1910. In 
November. the DIrector lll~pected the. qbservatory and .brought the dividing engine 
from Kodalkanal; the carrIer was redlvlded, a.nd new wires were put in. These are 
much more satisfactory than the old ones. The Transit Instrument has undergone a 
very large change in level. 'rhis chauge commenced in December 1909 and went 
steadily on in the same dirAction till the heavy rain in September, when it stopped 
and began to go back a~in. There has been very little change in azimuth' but the 
level error had to be cleared on two occasions. ' 

The rate of the ~i.efl.er clock has been on the whole very. satisfactory; the Dent 
olock too has had a fauly steady rate. They were both adjusted to a small losing 
rate during the inspection of the Director. 

The recording apparatus of the Beckley's Anemograph was overhauled and 
partly repaired during the year.' 

6. Weather summary.-The following is a summary of the meteorological. 
oonditions at Madras during the year 1910:-

Pre88Ure.-Preslture was below normal in aU months except May and December. 
The greatest excess was 0'025 inoh in December and the greatest defect 0'059 inch 
in September. The highest pressure reoorded was :30'129 inclles on Deoomber 26 
'and the lowest 29·516 inl'hes on June 24-. 

Teml'erature.-Th.e mean temperature was above normal in all months except 
July, August, November, and December. 'rha maximum temperature was below 
normal from June to September and in November, the greatest excess being 2°'9 F. in 
May and th", greatest defect 2°·5F. in August. 'rhe minimum was normal in Septem
ber, below normal itl January, March, July. November, and December and above in 
the remaining months. The minimum on grass was above normal in all months. 
except March, July, November, and D€cember. The highest shade temperature was 
1l2°·9F. on May 20 and the lowest 62°·3F. on December 18. 

Humidit?J.-The percentage of humidity was normal in February, below normaJ. 
in May and December and. above normal during the rest of the year. 

Wz·na. - Wind direction was normal in February, J una, a.nd December and it 
differed most from normal in October when it was 7 points more southerly than usual, 
the average direction being east by north. The air movement recorded was lower
than the average throughout the year. 

Oloua.-The percentage of cloud was normal in September, above normal in 
June and below in the remaining months. 

Su?!skine.·-The percentage of bright sunshine was below normal in all months 
except April, .fl1ly, and December, the greatest defect being in June. The total 
number of houl'S of bright Runshine during the year was 2,243'9. 

Rainfall. -The rainfall was above the average in July) A.ugust, and November
and below during the other months, the greatest excess being 4:"21 inches in July 
and the greatest defect 5'23 inches in Decenlber. The rainfall for the year was 
44'47 inches on 85 days, being 4·55 inohes below the average. '1'he monsoon rainiall 
from October 15 to the end of the year was 25'47 inches against an average of 26'00 
inohes. The heaviest fall on any civil day was 5'47 inches on November 5. 

8torm.--A storm formed in the south-west of the Bay on July 22 and moved in 
a northerly dire.ction towards Gopalpore, when Madras received 4t inches. Another
storm formed between Port Blair aud N" egapatam on November 2 and moved on a 
north-westerly courlle and crossed the .coast near ~ellore o~ the nth. It gave very 
heavy rain at and around Ma~ras, a lIttle over'7 lllches betng recorded. at Madras. 
between 8 A.M. on the 5th and 8 A.M. on tile 6th. 

MADItAS OBSRRVATOltY, 
5th JanulJ,'fJj 1911. 

R. LL. JONES, 
Deputp D~·'f6CttJ,.. 

4 
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EXPLANATION OF TABLES. 

(1) .APPENDwES II. '1'0 VL (KODAIXAN.A.L). 

Barometer. -The readings a.re reduced to 32° ~'. but are not corrected to latitude 45°. .As 
the value of g at Kodaikanal is 977'643 this correction would be-O'067 at 22 inches and-O'070 
at 23 inches. 

The da.ily mean is obtained from the readings of the Richard Earograph corrected to the 
three daily readings of the standard barometer. 

Th6rmOlii6te1'8.-The daily mean temperatures of the wet and dry hulbs are obtained from 
the hourly readings of the Richard hygrometer corrected by reference to the readings of the 
standard wet and dry bulb thermometers. 

Wind.-The mean direction given is the arithmetical mean of the hourly directions corrected 
by the addition or subtraction of a multiple of 32 points. 

The Beckley anemograph is carried on a small tower well separated from the other buildings. 
The height of the cups above the top of the hill is 40 feet. So far no corrections have been 
applied to the readings. 

Rain.-A" day of rain" is one on which 0'10 inch and upwards falls. 
Olear 8ky is estimated at 8 A.Y., 10 A.H., aDd 4 P.M. and. the mean is taken. 
The averages referred to are those given in appendix VI. to the present report. 

(2) ApPENDICES VII. '1'0 XIII. (MADRAS). 

The methods E'mployed and the averages nsed are given in full in " Results of the Meteoro
logical Observations ma.de at the Governmellt Observatory, Madras, during the years 1861-
1890" and in "Madras Observatory Daily Meteorological Mealls," 

The Barometer readings a.re Dot reduced to sea level or to gravity at la.titude 45°. The 
.eorrections to be a.pplied to reduce the readings to sea level and gravity at latitude 45° are as 
follows:- . 

Ba.romete:r. I TemperatUre. 
I 

\ 

I , 
I 

Inobes. 70· I 80· I 110· 

I 

29 .. [ - 0'044: - O'OH - 0'045 

\ 30 
.. .. '046 '046 '047 

31 .. .. '048 '048 '049 
: 

Wind.-The CUpS of the Beckley anemograph are 44 feet above the ground and 18 feet 
above the para.pet of the flat-roofed building. The readings are uncorrected. 

Rain.-A day of rain is one on -which 0'01 inch and upwards falls. 
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Appendix I. 

KODAIlUNAL Obsex_V'&tory Seismological Recoxds in 1910. 
, 

, P,T, LW, 
Ma.xima , 

No, DlLt~ commence oommenGe End, Max, Amp, Duration Remarks. G,M,T, G,M,T, a,M,T, 

1910. lI, M, JI, K, H_ M, H, :K, KK, . 
II, K, 

1 Jan, 1 . .. 11 22'3 12 2S-7 12 46'5 14 06 0'4 = 0'2 2 44 2 8 .. 14 59'9? 15 2l'5 16 23'0 15 59 0'4= 0-2 0 59 3 14 .. 8 40'3 8 1i2-8 8 58-8 9 14 0'4 = 0-2 0 34 4 16 ,- 22 34'1 .. " 2S 10 0 36 Widening of line. Ii 22 .. 8 54,7 9 33'6 9 36'2 0-9= 0-6 .. 
411'4 11 27 10=0'6 2 82 6 28 .. 19 36'2 20 OS'l 20 11'2 21 09 0-3 = 0'2 1 32 7 80 .. 4 09'6 4 40'3 4 48-4, 6 25 0'6 = 0'3 1 1ii Sheet marked 411 

47", 8 Feb, 4 .. 14 24'4 14 52'6 .. 16 50 0'6=0'2 2 26 Many sma.lI 
ma%iml\, 9 4. " 18 00'8 -, .. 20 28 2 27 Widening of line. 10 12 .. 18 18-2 18 68'S 18 63-S 19 61 0'6 = 0'3 1 38 11 28 .. 21 56-6 22 04'S 22 06'8 22 89 0-6 = 0'8 0 43 12 Maroh 80 " 17 16-4 18 07'1 18 10'7 20 18 2'0 = 100 2 67 18 31 .. 18 62'8 19 32'0 19 85'6 20 43 0'7 =0'4 1 61 14 April 1 14 06'2 .. .. 14 66 .. 0 60 Widening of line. 15 12 .. 0 22'S 0 30'6 0 3S'3 2 20 2'0 = 1'0 1 67 16 16 .. 12 37'2 13 05'2 18 06'1 18 36 0'0 = 0'3 0 09 17 17 .. 1 88'6 1 50'8 1 1i5" 2 46 0'4 = 0'2 1 06 18 27 .. 2 50-S 2 6/)'9 3 02-5 :I 29 0'6 = 0'3 0 39 19 May 1 .. 18 54-6 19 36'2 19 43-3 

I 
20 51 2-1 = I-I 1 £6 20 10 .. III ~8-2 19 01-8 

I 
19 08-9P 19 26 O'fi = 0'2 0 48 

21 11 .. 15 59:7 -- 16 Itl .. 0 16 Widening of line. 22 13 .. 8 21'7 9 02'6 9 06-l!i 10 68 0-0 = 0-8 2 31 
28 15 .. 16 17-1 16 36'7 16 39'3 17 10 0-6 = 0'2 0 68 -24 18 .. 16 15'6 16 22'3 16 34'6 17 18 1'1 = 0'0 1 02 
26 20 .. 13 40'6 .. .. 13 59 0 18 Widening of line. 26 22 .. 6 36'1 7 08'4 '1 12'6 8 11; 1-2 = n'6 1 39 n ;rune 1 .. 6 17.2 .. 

, 66'9 
7 23 1 06 Widening of line, 28 16 .. 6 44'4 6 54-6 6 10 20 4'0= 2'2 S 36 

29 17 ' - 6 36-2 .5 66'9 5 59'0 6 11 .. 0 ali Widening of line. 80 19 .. 15 11-0 .. " 16 118 .. 1 42 Widening of line. Sl 24: .. 3 36'7 4 00-8 4 01'8 4 112 .. 0 46 Widening of line. 32 24 .. 13 40-S 14 09'0 14 12'0 15 24 0'4 =O'S 1 44 33 29 .. 9 17-2 .. 9 41 0 24 Widening of line. 84 29 .. 11 20'6 11 60'6 11 62'0 18 34 1'1 = 0'6 2 13 
86 29 .. 14 4-l'S 16 26'4 16 28'7 16 52 1'2 = 0'7 2 09 
36 Jllly 7 .. 8 24'4 8 44'4 8 46'4 9 67 2'6 = 1-4 1 83 
37 12 .. 7 46-4 ,- .. 8 00 .. l 0 14 Widening of line 

) 
17'2 27 16 

~Kashmir)_ 38 Iii .. 13 10'8 ,- 13 13 .. 0 WldenlDg of line. 

39 21 .. 22 10-5 " . , 22 61i .. 0 45 WideJIing of line. 

40 24 .. 16 16-4 1& 28'4 16 29'5 16 60 .. 0 34 Widening of line. 

41 29 .. 10 46-4 I 11 17'2 11 22'3 12 40 1'1 = 0'6 1 64 
-42 Ang, 13 .. 8 06'4 .. 8 OS'O 8 22 , . 0 16 WideniDg of line. -48 16 .. '1 4S'6 .. .. 8 16 0 28 Widening of line. 
44 17 .. 11 54'6 12 12'9 12 14'4 13 16 4'0..., 1'9 1 22 
45 17 .. 23 38'6 -- 23 3tH 24 00 .. 0 26 I Widening of line. 46 21 .. 5 47-4, 6 01-8 6 06,g 7 56 0'6 = 0'3 2 09 

I 47 Sept_ 1 .. 0 62'6 1 11'0 1 16'6 2 12 8'6 = I" 1 19 
48 1 .. 14 3S'l 14 48'6 14 52-6 16 26 O,g = 0'4 0 53 
49 6 .. 20 26'4 21 21-6 21 80-0 22 OS 1'0 = 0'6 1 42 
60 7 .. 6 80'2 7 33'1 8 06'6 9 38 e'6 = O-s 3 Os 
51 9 -, 1 26-9 :! Oi>-l, 2 IS-4 4 18 0'6= 0'3 2 47 Many lIDalI 

maxima. 
62 9 ,- 9 36'2 , . 11 26 .. 1 49 Widening of line. 
68 10 .. 12 3S'6 -- 12 ' 60'0 13 26 .. 0 47 Widening of line. 
64 12 " 16 4:2'7 .. 

'62'3 
16 6~ 0 011 Widening of line. 

1S6 14 .. 14 09'0 14 60-3 14 15 09 0'4= 0'2 1 00 . 66 18 .. 23 16'8 .. .. 53 68 .. 0 U Widening of line. 
57 Oct, 4-6 .. 2b 12'6 .. .. 0 64 . , 1 41 Widening of line. 
68 'I .. 12 64'6 .. .. 13 12 

()04''';'' (1'2 
() 17 Widening of line. 

69 'I .. 16 04'7 16 10'0 16 11'6 16 25 0 ¥() 
60 18 .. 8 02-S 3 39'2 3 40'3 4 06 0-6 = 0'2 1 oa 
61 20 .. 5 02-8 -6 16'6 6 17'2 5 66 1'7 =0'6 0 62 
62 NOT, 9 " ·s 10'0 6 68'7 V U6'O 7'6 = 8'8 . , Posaibly not 

7 1100 9 86 7'0 = 8'6 3 26 till &10 l~I, 
68 14 .. 7 44'4 8 02'8 8 06-0 9 18 0'6=0'8 1 29 
~4 16 .. 14 ~tH 15 25'4 16 27'4 16 21 0'7 =0'4 1 36 
66 24 .. Iii 48-9 Iii 60-4 16 14 0-6 = 0-3 () 2b 
66 25 .. 20 57'7 21 04'3 21 06'9 21 19 0 21 Widening of lJDe. 

-67 26 .. IS 63'6 6 38'7 6 41-g ., 6-0 = 2-" 
6 48'S 9 37 /i-O =2'4 3 43 

- I 



lfo. 

68 
69 
10 
71 
72 
73 
74 
75 

'16 I 71 

~! ,I 80 
11 

Nov. 
Deo. 

Date. 

1910, 

29 •• 
1 ., 
3 .. 
4 .. 

10 ., 
13 •• 
16 •• 
16 ., 
18 ._ 
18 .. 
18 .. 
28 •. 
29 .. 
30 •. 
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KodaikaDal Observatory Seismological Records in 1910-eont. 

: P.T. i 
I oommlilnce I 
I a.M.!. , 

I 
I 

! 
B. K. I 
2 41'6 

15 liN 
8 33'6 

11 2'1-9 
9 411'3 

11 42'7 
14 60'6 
19 01'0 
2 02'6 
5 311'2 

19 23"4 
1 04'9 

13 IN 
o 56-8 

L.'N. 
commence 
a.M.T. 

H, K. 

2 6S'6 
16 14'3 

11 55'1 
10 21'3 
11 1.7'8 
15 00'9 
19 25'6 
3 04 .. 0 

1 06'9 
13 87-6 

1 07'6 

Maxima. 
G.M.T. 

H, lo!. 

2 65'4 
16 15'S 
8 1i~'6 

• 11 68'S 
10 32'6 
12 06'5 
15 19'4 
19 27'7 
8 04'9 
5 4~'8 

1 08'9 
13 38'6 
1 09'1 

End. 

ft. ]1[. 

3 :n 
17 05 
9 18 

12 29 
12 18 
15 13 
18 41 
20 01 
4 06 
5 53 

III 48 
1 45 

14 15 
1 56 

Max. Amp. 

1'6 = O'S 
2'6 = 1'2 

1'1:.~ 0'1i 
2'0 = 0'9 

15'2 =7'2 
15 = 7'1 

1-6 = O'~ 
0'6 = 0'3 
0'4 = 0'2 

0'8 = 0'4 
0'4= 0'2 
1'0=0'0 

Duration. 

E, K, 

o 49 
1 07 
o 44 
1 01 
2 36 
3 80 
3 50 
1 00 
1 13 
o 15 
o 25 
o 40 
1 02 
1 00 

Remarks. 

Widening of line~ . 

I Widening of line •. 

I 



0
1

 

L
A

ti
tu

de
 1

00
1

8
' I

SO
· N

. 
L

on
gi

tu
de

 6
?!

 0
9m

 6
28

 E
. 

A
pp

en
di

x 
U

. 
H

ei
gh

t o
f b

ar
om

et
er

 o
ia

te
rn

 a
lto

 ..
. 

m
ea

n
 s

ea
 le

ve
l,

 7
,6

88
 :f

ee
t. 

- JI
 

F
l 

1
{,

 

A
w

iI
. 

M
av

 
J J A

. 
~
 

01
 

N
i n 

M
on

th
. 

Lr
y 

..
 

w..
rr 

1 
.. . ,.

 . , .. 
II;

 
..

 
lO

ba
r 

er
 

nb
8r

 
~b

ar
 

ll
nu

a)
 

M
on

th
. 

3'a
n\

1l
l1

'1 
..

 
Fe

br
ua

zy
 

M
ar

oh
 

••
 

~;
l 

.. .. 
Ju

ne
 

.. 
Ju

ly
 

..
 

A
U
g
U
8
~
 

" 
8e

t,t
em

be
r 

0
0

 
ba

r 
..

 
N

ov
em

be
r 

D
eo

em
b$

r 

M
1

U
N

 m
on

th
ly

 a
nd

 a
nn

ua
.l 

M
et

eo
ro

lo
gi

ca
l 

R
es

ul
ts

 a
t 

th
e 

K
od

ai
k&

.n
al

 O
bs

er
va

to
ry

 i
n

 1
91

0.
 

B
ar

om
et

er
. 

D
ry

 b
ul

b 
th

er
m

om
et

er
. 

W
et

 b
ul

b.
 

T6
11

.m
on

 
I Bel

at
iv

e 
W

in
d.

 
I 

R
ai

n.
 

of
 v

ap
ou

r.
 
h
u
m
i
d
~
7
'
 

I 
H

01
ll'8

 C
 

B
un

 
M

in
. 

O
lo

or
 

b
ri

g
h

t 

M
ea

n.
 I M

ax
.j 

M
in

. 
I Rang

e.
 

Me
a.n

.1 
M

in
. 

I\'
[a

x.
 

on
 

A
m

ou
nt

. I Da
ys

. 
B

ky
. 

R
ed

uo
ed

 j 
D

ai
ly

 
in

 fl
a

il.
 

gr
as

s.
 

D
aD

 
I 

su
n-

te
 8

2°
, 

ra
ng

e.
 

B
y

 B
la

n
fo

rd
's

 ta
bl

es
. 

ve
loo

it..
 

M
ea

n 
di

r8
0t

io
n.

 
sh

in
e.

 
I 

IN
(J

][
B

&
. 

IN
O

H
 •
•
 

a 
a 

a 
a 

0 
° 

II
JO

Jl
B

B
. 

O
B

N
T

S
. 

0 
0 

]l
[(

L
B

B
. 

PO
lli

lT
B

. 
PO

II
II

T
S.

 
lI

II
eD

I.
 

N
O

. 
Il

B
N

T
S

. 

.. 
22

'8
09

 
0'

07
8 

5
8

'2
 

6
2

'9
 

46
'3

 
16

'6
 

46
'3

 
38

'2
 

0'
22

7 
66

 
11

2'
0 

34
,'9

 
31

6 
6 

N
.E

. 
b

y
E

. 
1

'7
7

 
4,

 
66

 
2

4
7

6
 

.. 
'8

12
 

'0
6g

 
6

3
'9

 
63

'6
 

41
'0

 
16

'6
 

46
'4

, 
40

'7
 

'2
48

 
69

 
11

7'
9 

38
·0

 
82

0 
2 

N
.N

.E
. 

1
'8

0
 

4 
66

 
'~

30
'7

 
.. 

'8
80

 
'0

68
 

68
'0

 
68

'6
 

60
'8

 
17

'8
 

4,
7'

7 
41

'-1
 

'2
32

 I 
48

 
12

6'
2 

39
'9

 
82

8 
7 

1!
;. 

b
y

N
. 
I 

0
'0

1
 

.. 
86

 
:.1

79
'8

 
.. 

'8
21

 
-0

66
 

60
'4

, 
69

'&
 

64
.'6

 
14

'9
 

61
-6

 
4,

6'
9 

'29
6

1 
67

 
U

N
; 

46
·1

 
36

8 
8 

E
. 

4
'1

0
 

6 
62

 
~
8
2
'
9
 

.. 
'8

27
 

'0
68

 
6

0
'4

 
6

9
'0

 
64

'9
 

14
.·1

 
U

'8
 

1i
0·

4.
 

'3
76

 
72

 
12

7'
6 

4.
6'

4 
22

6 
6 

N
.E

. 
by

 E
. 

6'
29

 
18

 
62

 
20

8'
9 

, . 
"1

4.
8 

'0
60

 
67

-2
 

63
'2

 
6

3
'6

 
9

'6
 

64
.'2

 
60

'6
 

'S
lI

l 
83

 
lI

8
'I

 
49

'1
 

86
8 

2t
i 

W
. 

by
 N

. 
8'

1i
7 

14
 

23
 

10
4'

0 
.. 

'7
49

 
'0

68
 

66
'9

 
62

'2
 

62
'2

 
10

'0
 

68
'7

 
00

'3
 

'89
4

1 
88

 
ll

Ii
'9

 
-1

8'
0 

86
8 

31
 

N
, 

b
y

W
. 

10
'9

4 
21

 
22

 
11

0'
0 

,. 
'7

49
 

'0
64

 
66

'8
 

61
'8

 
62

'6
 

9
'2

 
6

4
'2

 
50

'8
 

40
1)

 
90

 
11

8'
8 

6U
'7

 
33

2 
26

 
W

.N
,W

. 
10

'2
3 

21
 

21
 

9
6

'0
 

.. 
'7

48
 

'0
87

 
1i

6'
6 

82
'0

 
61

'6
 

10
" 

Ii
H

 
48

'9
 

'3
82

 
86

 
11

7'
6 

48
'1

 
89

0 
26

 
W

.'t
iT

.W
. 

4
'8

2
 

8 
28

 
1

3
N

: 
., 

'7
93

 
'0

77
 

55
'8

 
82

'S
 

51
'7

 
1

0
'6

 
Ii

H
 

49
'9

 
'4

11
 

92
 

11
7-

7 
4

6
'9

 
28

2 
24

 
W

. 
12

'8
6 

19
 

23
 

89
'2

 
.,

 
'8

0S
 

'0
69

 
64

'4
-

I 
81

'1
 

4
9

'9
 

11
'2

 
61

-2
 

48
'1

 
'8

60
 

88
 

11
0'

1 
44

'8
 

28
3 

0 
N

. 
1

\'
4

1
 

18
 

86
 

11
8'

8 
..

 
'8

39
 

'0
66

 
_5
~1
_'

~1
_4

~ 
_
l
~
 

44
,'7

 
86

'9
 

. 1
78

 
89

 
I 

11
6'

1 
88

'0
 

38
1 

8 
E.

 

7i:
80+

-i~
 84

: 
26

7'
4-

-
-

-
-
-

6
fN

I 
6~'

1i_
_ 

li
l'
l 
I 1

3'
4:

 
-
~
 -0

'8
2

4
: 

7
1

1
1

1
8

-2
 ._

-
-
-
-
-
-
-
-

.,
 

22
'7

93
 

0'
06

7 
50

'9
 

44
,'2

 
S

U
 

1 
:N

. b
y
E

. 
47

 
~
.
l
1
H
 

E
X

T
R

E
M

E
 
m

on
th

ly
 M

et
eo

ro
lo

gi
ca

l 
R

ec
or

ds
 a

t 
th

e 
K

o
d

ai
U

n
al

 O
bs

er
va

.to
ry

 i
n

 1
91

0.
 

B
ar

om
et

er
, 

H
ig

he
st

. 
L

ow
os

t. 
1 R

an
ge

. 

IN
C

R
B

S
. 

D
A

.Y
. 

1I
IIC

llB
8.

 
D

A
Y

, 
f U

TO
K

II
B

. 

.. 
22

'9
02

 
29

 
22

'7
04

, 
8 

0'
19

8 
.. 

'11
20

 
4 

'7
80

 
18

 
'1

90
 

.. 
'9

1
8

 
14

 
'7

67
 

2 
'1

46
 

.. 
'9

0B
 

26
 
! 

'7
42

 
11

 
'1

60
 

.. 
·8

90
 

Ii
i 

'7
36

 
31

 
1 I

> I
i 

,.
 

'M
2

 
zi

 
'6

14
 

24
 

'2
28

 
.. 

• S
Ill

 
1

2
,1

3
 l 

'6
48

 
2t

. 
'1

94
: 

.. 
'8

83
 

10
 

-6
72

 
!&O

 
'1

61
 

.. 
'B

l3
 

1: I
 

'8
67

 
28

 
'1

66
 

.. 
'8

77
 

'7
19

 
28

 
'1

68
 

.. 
.9

08
 

14
, 

I 
'6

69
 

6 
'2

44
 

.. 
'9

23
 

20
/ 

-7
62

 
8 

'1
61

 

D
ry

 b
ul

b 
th

er
m

om
et

er
. 

W
et

 b
ul

b.
 

H
u

m
ii

 

-
-
-
-
-

-
... 

H
ig

he
st

. 
I Lo

w
B

ilt
. 

Lo
W

88
t. 

L
ow

e 

,t,
.. 

lit
. 

SU
II 

'l
'h

. 
in

 
fI_

. 
H

ig
hS

B
t. 

G
ra

ss
 t

ho
rm

. 
W

fn
d.

 
R

ai
n,

 

---
-~

-I
 

H
ig

he
st

. 
I L

o
w

eJ
, 
I Gra

a.
te

at
 f

al
l 

L
ow

es
t,

 

0 

D
A

Y
. 
I 0 

D
A

Y
. 

u 
I-

:A
Y

-'
 --

O
B

ll
T

B
.-

: 

88
'9

 
21

 
42

'9
 

.2
 

83
04

, 
I 

26
 

7 

_
-
2

-
_

_
_

 --
-.

:-
-,

--
-_

-.
!-

~
_
-
-
-
-

_ 
__

,. 
_

_
_

_
 ~
-
_
 

lA
Y

. 24
 

12
2'

7 

D
A

Y
. 

D
A

Y
. 

I 
II

IL
B

8,
 

I 
D

A
Y

. 
IH

IL
E

8 
I 

D
A

Y
. 

, 
IN

C
H

II
S

 
'D

A
Y

, 

26
 

2
3

'9
/ 

10
 

'9
4 

68
5 

4:
80

 
82

8 
84

4,
 

64
:1

 
80

0 
65

2 
62

8 
41

9 
64

1 
46

6 

6 
16

7 
9 18

 
1

'0
2

 
0'

77
 

0
0

1
 

1'
09

 
1'

07
 

1'
41

 
1

'2
2

 
2'

02
 

1'
37

 
2'

07
 

8'
62

 

liO
 

ID
 

18
 

liS
 

13
 

67
-6

 
18

 
40

'8
, 

8 
32

'0
 

6 
4 

'7
4'

1 
I 

20
 

46
'\1

 I 
Ii

i 
86

'6
 

1
8

 
11

 
75

'4
 

1 
62

'2
 

6 
38

" 
6 

8 
74

:'1
 

28
 

61
'9

 I
 

21
 

4
6

'9
 

2 
42

 
70

'2
 

3 
61

'1
 I 

80
 

4S
'0

 
10

 
64

 
68

'2
 

18
 

4
8

1
 

11
 

4.
S·

4 
11

 
1i

8 
61

)0
4-

12
 

61
'1

 
2 

46
'3

 
12

 
61

 
6/

)'6
 

16
 

48
'7

 
6 

4
4

2
 

16
 

47
 

66
'0

 
11

 
4

8
'0

 
6 

I 
43

'2
 

6 
1)

3 
70

'3
 

29
 

44
:'6

 
19

 I
 3

2-
4·

 
29

 
7 

1
8

'7
 

1
9

 
40

'8
 

17
 I 

82
-1

 
3,

16
 

6 -

9 
1

3
H

 
18

 
18

6'
7 

6 
13

5'
0 

1: ,
 1

36
'6

 
14

0'
5 

19
 

i 
18

6'
3 

ll
~ 

13
11

'4
 

I: I
 13

6'
9 

13
4'

6 
29

 
13

7"
6 

8 
12

2'
2 

I 

16
 

28
'S

 
12

 
29

 
38

'1
 I 

17
 

16
 

40
'\1

 
26

,2
6 
I 

5 
41

 
I 

28
 

S 
4,

2'
2 

i 
3 

" I
 ".,'

 17
 

23
 

4
1

1
 

18
 

16
 

41
'3

 
16

 
6 

34
'6

 
6 

l'
 J

 8
3'

1 
~9
 

6 
16

'S
 

1
7

 

2 
17

4 
14

 
19

9 
7 

18
7 

19
 

97
 

26
 

11
9 

3 
10

4 
7 

16
2 

6 
19

6 
18

 
12

4,
 

7 
98

 
7 

21
4 

6 16
 

93
 

1
8

 
20

 
13

 l~ I 14 19
 

6 26
 

U
 2 

1
0

 
18

 f 

.....
. 

..:
r 



A
pp

en
di

x 
nx

. 

KO
D

U
KA

N
.A

.L
 m

ea
.n

 h
ou

rl
y 

w
in

d 
ve

lo
ci

ty
 f

or
 t

he
 y

ea
r 

19
10

. 

H
ou

rs
. 

J
l 

h 
-
-

--
--

--
--

--
-

-
-
-

-
-

--
--

--
--

-
--

-
-
-

--
--

--

o
n

t.
 

1 
2 

3 
4-

I 
,~
J 

~ J
 7 J

 __ 8 _
I 

~_L
.10

 1_
11 

I1
2_

1~
 J

 14 1
_~6 

1 
1

6
i1

7
 

: 
l~

t l
~-' 

20
 

ilL
~~J

_~_
8J_

~' 

Jl
ln

ua
.ry

 

F
eb

ru
ar

y
 

ll
ar

ch
 

A
pr

il
 

lII
ay

 

Ju
tle

 

Ju
ly

 

A
u

g
u

st
 

S
ep

te
m

b
er

 

O
ct

ob
er

 

N
ov

em
be

r 

D
ec

em
be

r 

I
t
 

.A
nn

ua
.l 

••
 

16
 

14
, 

13
 

14
 

10
 

US
 

16
 

15
 

19
 

1
6

 

13
 

13
 

14
, 

1
0

 

16
 

16
 

16
 

20
 

14
 

16
 

14
 

14
 

16
 

16
 

14
 

15
 

16
 

1I
i 

1 
14

: 
16

 
12

 
10

 
II 

8 
II 

12
 

18
 

13
 

1
4

'
 

H
i 

Ii
i 

Ii
i 

16
 

16
 

16
 

16
 

16
 

16
 

16
 
lUi

 
13

 
12

 
11

 
10

 
9 

II 
10

 
10

 
11

 
12

 

16
 

13
 

13
 

13
 

1
3

 
14

, 
16

 
16

 
18

 
19

 
20

 
19

 
11

8 
16

 
13

 
11

 
1

0
 

9 
1)

 
10

 
10

 
11

 
12

 
14

 

I
(
 

18
 

13
 

13
 

18
 

1
5

 
i 

18
 

17
 

16
 

17
 

16
 

14
 

16
 

H
 

1:1
 

12
 

18
 

14
 

13
 

I 
1

4
 

16
 

Ii
i 

9 
\) 

8 
6 

9 
\I 

I 1
0 

11
 

11
 

1
1

!
 

10
 

10
 

11
 

10
 

8 
II 

\I 
8 

8 
8 

9 
11

 

17
 

i 
17

 
18

 
16

 
H

i 
14

 
j 

16
 

14
 

16
 

16
 

I 
14

: 
13

 
13

 
14

 
14

 
14

 
16

 
16

 
16

 
14

 
16

 
16

 

16
 

14
 

16
 

16
 

16
 

14
 

16
 

14
, 

] 
6 

14
 
I 

14
-

14
 

16
 

14
 

14
 

U
 

16
 

14
 

14
 

15
 

16
 

16
 

16
 

16
 

17
 

16
 

16
 

16
 

14
 

18
 

18
 

1
3

/
1

2
 
I 1

2 
12

 
12

 
12

 
H

 
18

 
13

 
12

 
l;

i 
13

 
I
i 

20
 

20
 

20
 

20
 

20
 

18
 

17
 

14
 

14
 

Ii
i 

14
 

1
1

3
 

13
 

18
 

13
 

13
 

14
 

16
 

16
 

17
 

19
 

20
 

11
 

10
 

10
 

10
 

9 
9 

9 
9 

10
 

Ll
 

10
 

II 
11

 
I 

10
 

10
 

10
 

9 
9 

11
 

9 
9 

\I 
10

 
\ 

10
 

\I 
10

 
10

 
I 

10
 

10
 

10
 

10
 

10
 

II 
9 

11
 

10
 

10
 
i 

\I 
9 

l}
 

8 
8 

9 
\I 

1
iI 

10
 
I 11

 
10

 

" 
.. 

"I
" 

" 
16 

16 
" 

" 
" 

" 
" 

16
1"

 
" 

" 
8
~
"
 

" 
"
,
"
 
"I

" 
-:-1

--:-
1-:

-'-:
---

:-
-;:

 ---:-
~
H
 _ 

h
_

U
_

"
 

H
 
i _,

,~ 
",

-:
---

:-r;
 -:

--:
;'-:

r;:-
I--

-:-
r:-

.... co
 



1'9 

Appendix IV, 

KODAIXANAL Yean Hourly Bright Sunshine for the year 1910. 

i I 
Hours_ I 

Month. , , 

, 

I l 8-9 19-10 110-11 l 11-12 112-13 1 13-14' 14-15\16-16 i 16-17 i 17-18 ! 
'RerDaru_ 

6-7 7-8 

i I 
, 

0-11 I I 
I 

0-751 January . - .. 0-11 0-61 0-83 0-87\ 0-86 0-87 0-81i 0-78 0'75 0'62 
J .nl February .. .. '13 

'
68

1 

-85 -86 -86 '88 -S4 -78 -78 -73 I '66 

-991 
I I 

March .. .. 'Oli -87 l'Ou '95 '91 '85 -82 -77 '78 -74 '29 I 
April .. .. .. '16 -82 '90 '90 I '91 -81 '76 '76 '61 '53 -41i -14 

I 
I 

May .. .. .. '89 '85 '91 '95 I -86 '80 '61 '44 -86 -2~ I '14 '08 

June .. .. .. '09 I '33 '1i2 '51i 1 '/;2 '47 '31i -22 -13 '14 -09 I '05 
, I 

' 45 1 

J 

'o~ I luly " ,. .. '19 '48 '1i5 

::: Ii 

'49 '38 '24 -14 '12 : -08 

August .. -- '06 '28 '44 -50 '31i I '28 -25 '14 '12 i '05 -02 
I I 

September .. .. '02 '46 '71 -69 I -60 -57 I '48 -37 '22 -21 I '18 '07 
I 

'65 ! 
I 

-06 I 'October .. .. -00 -29 -li3 -49 -34 I -24 '14 '16 '06 -01 

November .. .. -00 -13 '45 '64 '61 '52 \ '46 '34 ·36 -331 -27 -03 
, 

. December -. .. -Of: -54 '78 -95 -94 -9f: -93 -91 -90 -84 '76 '09 

Yean .- 0:10
1
-;5; 0-71 O14'"lo:n0:66 'Q.68IQ.6O'o:«" 0-40 O.~4!Q.09 

Appendix V. 

NVMBER of days in eaoh month on which the Nilgiris 'Were visible during 1910. 

I 
\ Ve~ cl~r_1 

, 

I Visible_ Jnet vimble,l Tope only I 'fotal. Month_ visible, 
I 

_.1 

I 

January .. .. .. 7 6 5 1 19 

Feb1'U~ .. .. .. , . 3 4 3 .- 10 

Maroh .. 1 1 -. II 4, .. .. .. 
April· .. , . .. 1 .. 1 2 . , .. 
May •• .. .. .. S 5 " . . 12 

" 

June •• .. .. .. 7 6 o • 1 14 .. 
July •• .. .. .. .. I) 2 .. .. 7 

Anguat .. .. .. .. 6 3 .. .. I 9 

Bep'tember .. .. .. 7 9 3 1 

I 
20 . , 

Ociiober " .. .. .. 6 8 1 .. I 15 

I 
I 

November .. .. 4 10 .. 1 ii 15 
" 

.. ! 
Declember 2 18 1 8 I 29 .. . , .. .. :. ------- , 

Total. .. til 73 17 15 i 156 
I J 
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Appendix Vill. 

A.:SSTRACT of the mean meteorologioal condition of Madras in the yea.r 1910 compared with the 
aye rage of P8.;St years. 

Melin values of 1~10. \ Difference from I Avera.ge. 

--~------

:Redu(led atmospheric preasure .. 29"84<0 0'024 below. 29'864, 

T$mperatllre of air 81-6 0'4 above. 81'1 

Do. of evaporation 70'4 0'9 " 
74-6 

.Percentage of humidity 71i ~ " 
72 

Great£08t 6oJ~r heat en llacuo 132'4 7'8 below. 139'7 

Maxiwum in shade 90'S Same as 90'S 

Minimum ill shade 74'7 Do. 74'7 

Do. on gra~s 72'4 0'6 above. 71'9 

Rainfall in inohes since Janllury 1st on 8& days .. \ 44'47 455 below. 49'02 

General direotion of wind I S.E. byS. 1 point S. S.E. 

Daily velocity in miles ., .. , 157 H below. 171 

Pl!rcentag& ot cloud.y sky 43 6 49 

Ho. of bright ilun&hioe 1\1'2 7'2 " 
68'4 

-------~-------

HURA1'lON anJ quantity of the wind from different points. 

Fro m 'HOUTS' 

North 

N. byE 

N.N.!!: 

., \ 

.. , 

.. 
y'N'. 

., 

y};. 

, . .. 

I 
, 

I , 

N.B.b 

N.E. 

N.R. h 

E.!i.F 

E. by N. .. I 

-

, 

14:1 ' 

Hi' 

319 i 

327 . , 

269 . 

39;! 

HIO 

151 

!hiles·1 

~fl9 

:I,4-i9 

1,91>:1 

1,984 

:1,371 

~,366 

1,I:lS 

tlO8 

l~r()m i : I tHours'j ~lilf8. 

East .. 211 1,074 

E.by 8 ., m! 1,122 

F;."'.E. . . 169 i 906 

s.B. by E. 806 \ 1,664 

S.E. .. 411i 2,881 

S.E. by S. 882 6,606 

S.S.E. .. 64:1 6.184 

S. hy E ... 292 2,015 

From \Hours.! Miles. , From IHonrs. Miles. 

I 
South .. 205 1,367 West .. 261 1,855 

S. byW ... 221 1,466 W. byN ... ~tlO 1,478 

8.S.W. .. 261 1,826 W.N.W .. 141 1,066 

~.W. byS. I 232 1,536 N.W.byW. 145 983 
I 

8.W ... \ 217 1,462 N.W. .. 91 4gS 

B.W. byW.1 246 1,614 N.W. by N. 110 liS 1 

W.S.W ... 293 2,l7i N.N.W. .. 98 672 

W. by S ... 823 2,391 N.byW. 187 1,198 

There were 157 calm hours during the year. 1'he resultant corre!iponding' to the above 
IlUmbel's is represented by , South wind, blowing with a uniform daily yelocity of 291 miles. 
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26 
Appendix XU. 

• 

MADBAS O:ssERVATORy.-Wind, clond, and bright sunshine, 1910. 

I 

- Wind resultant. I Clouds (0-10). Bright sunshine. 

I 
!lIonth. I I 

I I ------ i , Grea.test 

\ 

Average number I Velocity. Direction. SH. 10H. "H. \ 2On. Mean. per of hours 
day. ina. 

I I day. - I --. 
, 

1 
M3LEB.\ HOURS. ROUB.!!. 

&nUlU'Y .. .. 122 E.N.E. 3'3 3'7 3'3 2'4 3'2 7'8 8'6 
I 
I 

ebl'tlal'f 9. 
, 

E. by~. 2'7 2'6 2'6 l'li 2'3 S'4 10'2 .. .. i F 

March 136 S.E, by S. 2'0 1'8 I 1'2 0'7 1'4 8'7 10'3 ., .. 
, I I 

April 180 I ~.S.E. 3'7 3'0 2'0 1'7 2'6 9'0 11'6 .. .. I 

I 
ay · . .. 146 I S. hyE. 4'3 3-4 2'9 2'2 3'2 8'0 11-1 

I una .. .. 102 S.W. byW. 7'9 7'7 S', 6'S 7'2 8'9 2'8 J 
I 

- -
J uly .. .. 62 S.W. byW. 6'1 1)'9 5'8 0'0 0'7 8'7 4'S 

A ugtUt · . .. 82 W,S.W 

I 
6'0 6'9 S'4 5'2 S'3 10'S 3'7 

September .. 86 W. byS. I 6'2 5'? 7'0 liB 6'2 S'5 3'8 . .. I 
October 1'1 E.S.E. 

I 
1)'5 5'4 

I · . .. 0'4 4'3 5'2 9'8 4·s,. 

NOTember , .. 101 North. 4'6 0'2 

I 
1)'0 4'5 4'8 9'2 6-5 

Deoember •• 
j .. 150 , N,E, 'l>y N, 3'2 3'8 

, 
3'8 2'5 3'4 7'0 S'6 

---- ~-- .- --------_._----
-4~1--8-; ---

Annual .. 291 Soufb. 4'7 4'6 4'8 S'5 
I 
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