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KOD.A.IKiNAL AND MADRAS OBSERVATORIES. 

I.-REPORT OF THE KODAIK.ANAL OBSERVATORY FOR 
THE YEAR 1911. 

Staff.-The staff of the Observatory on December 31, 1911, was as follows:-
Director J. Evershed. 
Assistant Direotor T. Royds, D.Se. 
First Assistant S. Sitarama. Aiyar, B.A.. 
Seoond Assista.nt G. Nagaraja. Aiyar. 
Third Assistant A. Y. 8ubrahmanya Aiyar, B.A.. 
Fourth Assistant S. Balasnndaram Aiyar. 
Writer L. N. Krishnaswamy Aiyar. 
Photographic Assistant R. Krishna Aiyar. 

Mr. C. Michie Smith, c.r.E., retired from service as Director on January 14 (fore­
noon), 1911, but was appointed to special duty from that date to March 31, 1911, in 
connection with the electric installation work. Dr. Royds was appointed as Assistant 
Director and joined duty on February 28 afternoon. The First .Assistant was on 
privilege leave for 41 days from A.ugust 14 and the Third Assistant for 20 days from 
July S. 

The subordinate staff consists of a book~binder, an assistant book-binder, 
a mech.anic, five peons, a boy peon for the dark room, and two lascars. 

2. Distribution of work.-·The Director and the Assistant Director have 
charge of the two spectroheliographs and of the large grating spectr<lgraph. The 
First, Second, and Third Assistants are in charge of the work with the Cooke equatorial 
(spectros~o~ic), the Lerebour and .Secretan equatorial (visual), the photoheliograph, 
the transIt mstrument and the seIsmometer. They have also to do the astronomical 
computing and the preparation of the observations for the press. The Fourth Assist­
ant has charge of the clock comparisons and, with the help of the writer, is respon­
sible 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. Buildings and grounds.-Work was begun early in the year on the 
electric power house and by the end of December the building was practically 
finished and most of the machinery installed. Much delay was caused by the 
difficulty in getting the heavier parts of the generating plant carried up the ghaut. 
A new :8.y wheel for the gas engine had to be cast as the one originally sent was too 
heavy to be carried up. It is expected that the installation will be completed and 
ready for work very soon after the new fly wheel has been received. 

Plans and estimates for the house of the photographic assistant have been 
sanctioned by Government, and work was commenced on it towards the end of 
the year. ' 

The pines planted in the compound in recent years ar~ growing well and 50()· 
more seedlings were planted during the year. The :fir~ lines have been kept in 
good condition and extended 80 as to afford ample protectlOn to the new plantations. 
The area planted with short grass has also been extended thus diminishing the risk" 
of fire spreading if it should enter the compound. 

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

Six-inch Cooke equatorial. 
Six.-incb Lerebour and Secretan equatorial remounted by Grubb: with a five-inoh Grubb 

"portrait lens of 36 inohes £OCllS attached. 
Spectrogra"ph I.--consisting of slit, collimator lenses of 4 and "( feet foous, 2-inch pa.rabolic 

grating, a.nd ca.mera tube without lens. Used in oonnection with an ll-inoh polar­
sideroBtat and 6-inoh Gmbb lens of 40 feet focus. 
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A rhomb 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 provided with vertical a.ud horizontal millimetre 
Bcales for measnring position angles, and So reflecting device for rotating the sun's 
imag-e, collimator lens of 210 c.m focus, 6-inch Michelson grating, and ca.mera lens 
of about 4 metres focus. The spectrograph is used with the IS-inch conca.ve mirror. 

Spectroheliograph-with IS-incb sideroetat ann 12-inch Cooke photo-visnallens of 20 
feet [(JOllS, by the Cambridge Scientific Instrument Company. '. 

An auxiliary spectroheliograph attached to the above, made in the Observlltory 
workshop. 

Six-inch transit instrument and barrel chronograph, formerly the property qf the 
SUfvey of India. 

Six-priem table spectroscope-Rilger. 
Photoheliograph Dalhneyer No.4. 
Theodolite, six-ineh-Cooke. 
Sextant. 
Everebed spectroscope with thrt-e prisms for prominenoe and sunspot work, by Hilger. 
Mean time clock., Kullberg 6326. 

Do. Shelton. 
Mean time ChrolJom€ter, Kullberg 6299. 
~idereal chronometer, Kullberg 6134. 
Tape ehronograph, Jj~ueSB. 
Micrometer for measuring spectrum. photographs. Hilger. 
Dividing engine, Cambridge Scientifio Instrument Company, Limited. 
Two Balfour Stewart actinometers. . 
Milne horizontal pendulum seismograph. 
Induction coil with necessary adjunots. 
Small polar siderostat. 
Universal in*nrnen.t. 
Complete set 0'1 meteorological in8bru.ments, including Riohard barogra.ph and thermo-
~~ph, and wind recorders. 

A. high class SCX'ew cutting tnrning lathe by Messl'S. Cooke & Sons. 
Angstrom Pyrheliometer . 
.An IS-moh ooncave mirror by Henry of Pa.ris belonging to the Direotor is mounted in 

th.e spectrobeliogra.ph room for general spectrum work. 

OBSE.RVATIO~S. 

(a) SOLAR PHYBI<JS. 

5. The following table shows for each day the solar observations that W8l'9 

.ma.de:-
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SOLAll Obnl'Tations-Abstraot. 

1911. 
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There was a fall in the number of observations made as compared with 1910 
due to less favourable atmospheric conditions, the number of days on which no 
observations were possible having risen from' 10 to 32. On 26 days there was no 
sunshine recorded. 

6. Photo~raphs of the sun with the Dallmeyer photoheliograph ~ere 
taken on 824 days as against 345 in 1910. Double exposures are ~ken tWice a 
month for determining the error of orientation ?f the photographs. SIX so~ar ne~a· 
tives were sent during the year to the GreenWIch Observatory to complete Its serles 
out of the 7 which were asked for. 

7. Work with the Speotroheliograph.-Monochromatic photographs of 
the sun's disc in " K " light were taken on '826 days a.nd prominence plates on 281 
days. The best disc plate of each day has been copied on an enlarged scale on 
bromide paper as heretofore, the prints being oriented and pasted in order on card 
sheets for convenience of reference. The prominence plates have been measured and 
the position angles and heights of all the prominences recorded. Duplicates of the 
disc plates have been sent to South Kensington ,for measurement as in former years, 
and in exchange prominence plates have been rec~ived from South Kensington. 

A new autocollimating spectroheliograph. constructed in the observatory work­
shop has been completed, and this was brought into regular use on April 1st. With 
this instrument photographs of the sun's disc in Ha. light were obtained on 165 days. 
The principal features shown on these plates are drawn by projec~ion on the 8-inch 
charts used for recording sunspots and prominences, and the heliographic positions are 
read o:ff from the ruled lines on the charts. The, Ha. absorption markings are found 
to be very closely associated with the prominences and the distribution of the 
prominences on the disc as well as at the limb is now being studied. 

8. Grating Spectrograph.-High dispersion solar spectra have been 
photographed wlienever the coniiitions permitted, and the special lines of research 
which have been prosecuted include the following:-

(a) Radial and other movements in spots. 
(b) :Pressure in spots. 
(c) Motion of calcium vapour in spots, in flocculi, and in undisturbed I'egions 

of the photosphere. 
(cl) Motion in the line of sight of prominences for determining the angular' 

speed of the sun's rotation at different heights above the photosphere. 
Large spots were too few in number to admit of much progress in regard to 

radial motion e:ffects, but a few plates have been obta.ined and:measured. It has been 
found tha~ whilst the outward. radial ~otion appeal'S to be an invariable and necessary 
~eompa.mment of spot formati?n, the Il!ward move~ent of the higher levels is absent 
ln the case of some spots ShOWIng very Intense calClum emission. 

Mr. Royds ha:s o~taine~ and measw;ed about 50 plates of th~ Hand K lines at 
the centre of the dISC In undisturbed. regIOns for estimating the vertical movements of 
cirpulation of calcium va.pour. His results in general confirm those of St. John at 
:Mount ~ilson in showing a ge?-eral ascending ;nov-ement of the emitting gas, and a 
descending movement of the hIgh-level absorbmg gas' but the values obtained in. 
kilometers per second a.re considerably smaller than the Mount Wilson determinations ... 
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The measures. o~ wave-length of K2 in ilocculi do not indicate any ascending 
motion, as was ~tIc1pate~, but on the contrary give evidence of a slight desoending­
movement relatIve to the Iron vapour of the reversing layer. A sharp distinction 
must ~erefore be recognized between the larger masses of emitting vapour known as 
flocculi, and the small bright points all over the disc which show an asoending 
movement. 

The Hand K lines in. t}le pro~nences have been measured in over 60 plates, and 
the average angular velocIties obtaIned show a large excess over the oorresponding 
velocities found by Adams for the chromosphere, which itself rotates faster than the 
general body of the sun. The excess is greater for the east limb than for the west. 

9. Visua.l Observations.-Sunspots and prominences have been observed 
and recorded as in former years using paper charts with 50 lines of heliographic 
latitude and longitude impressed upon them by the cyanoty pe process. The solar­
phenomena observed are marked on these charts which are subsequently bound up in 
half-yearly volumes. 

The visual work includes detailed observations of affected lines in spot spectra. 
and bright lines in metallic prominences. In accordance with the suggestion of the 
International Union for Solar Research special attention has been given to the­
behaviour of certain" arc" and "arc flame" lines in spot spectra and to the­
"enhanced" lines which occur in the region of spectrum examined. Owing to the 
great falling off in the solar activity only 6 spots have been studied in this way 
during the year and in 14: spots the behaviour of t.he 0 line and Ds have been noted. 
Prominences were recorded visually on 298 days as against 313 in 1910 the difference­
being accounted for by the fact that there were 26 absolutely cloudy days in 1911 
and only 10 in 1910. A somewhat unusual feature was that in December this work 
was possible on only 18 days. The visual record is compared with the spootro­
heliograms and all prominences shown on the photographs but not in ths drawings 
are added in blue pencil. 

The visual and photographic records of prominences extending over eight years 
have been studied with reference to their relative frequenoy on the east and west 
limbs. The preliminary results show a marked preponderance of eastern over western 
prominences for each year with the possible exception of 1904:, indicating an apparent 
influence of the earth tending to reduce prominence formation. 

10. Solar Radiation.-No observations have been made with t.he Angstrom 
pyrheliometer. The instrument was taken away by the Director-eenemlof Observa­
tories in February to be standardised and had not been returned at the end of the­
year. 

No progress has been made in the method of estimating changes in the solar 
radiation by photographic comparisons between moonlight and first type stars on 
account of the difficulty in obtaining suitable apparatus for measuring the plates. It 
is hoped however that satis.factory re~ults will be o»tained. with a ~n_n 
photographic photometer whIch the DIrector has obtatned prIvately and whICh Is. 

expected shortly from Germany. 
A new photographic telescope specially designed tor the work is under construc­

tion in the observatory workshop. 
Summar!l qf Results. 

11. Sunspots.-The following table sh.?~s the monthly. nu:mbe~s of new groups­
. observed, the mean daily numbers of spots vlsible, and the dIstrlbution between the­
. northern and southern hemiepheres :-

t 
~ 

i t1 

1 . ~ ~ .: 'S Tear. - 1 1i ci :6- g, i 
.! r:. = i ~ ! 

~ ~ ~ '" :I ::s CI 

.... ., < CXI 0 ~ c 

New groups 4 6 7 8 8 4 4 5 I 2 3 3 6S .. .. 
Da.ily number •• 0'0 O-S 1'0 1'7 1'1 0'5 0'6 0-6 0'4 0'4 0'6 0'3 0'" · . 
North · - .- .. 3 1I S 1 3 1 , ., 1 16 .. .. , . 
South .. 4 6 7 I> & 2 , 2 1 .. S s 41 . , .. 
Equator .. · . .. .. -. .. .. I .. .. .. .. .. . . .. .. 
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The verv rapid decline in spot activity noted in the last ~eport in comparing the 
years 1909aiId 1910 has continued as is shown by the followmg figures :-
. Hno. 1911. 

Number of new groups 152 56 
Mean daily numbers 1'8 0'7 
Large spot. groups •• 15 7 

6 Nil SpotreturD.s • • • • • • . . 
Number of days on whioh DO spots were seen 56 158 

The proportion of the southern spots to northern was higher than in 1910. The 
mean and extreme latitudes were not very different from what they were in 1910. 
A very faint dot was recorded at-37° on November 17, 1911. Excluding that, the 
mean latitudes were 7°'2 north and 9°'8 south and the extremes 28 and 12° in the 
northern hemisphere and 1<) and 19° in the southern. 

The following were the most important spot groups seen during the year:­

JanuarlJ-
:\ o. 1951 A single spot of moderate size with a rOllnd and regular 

outline. 
February-

No. 1958 A train of spots occupying no of longitude when the group 
was near the central meridian. C was reversed and Da was 
slightly dark on one day. A metallic prominence was 
observed on the limb of the sun before the day of its 
appearance. 

No. 1960 contained spots of moderate size. C was occasionally 
observed to be reversed and Ds dark. This group was also 
preceded by a metallic prominence. 

Ma'l'ck-
No. H)66 First appeared on the 29th as a group of small dots, but 

ApriZ-

rapidly developed into two fairly large spots with smaller 
ones between. 

19701 
NOB. 1972jcontained fairly large spots. 

1973 
Ma1j-

No. 1983 contained a fairly large spot. C was slightly reversed near 
it on one day. 

August-
No. 1993 contained a moderate sized spot. On the 8th at 8h 34m C 

Sepkmber-

was reversed and dark C was slightly displaoed to violet to 
the east of the spot, but the displacement had disappeared 
at 8h 35m• 

No. 1997 a fairly large spot. 
Octooef'-

No. 1999 a fairly large spot. 
NOfJsmber-

No. 2003 a fairly large spot. 
Disturbances in C and Da were very rare during the year. Those mentioned 

above are almost all that were observed. 

12. PrOlD:inenCes.-~he mean ~reas?f prominences for each hemisphere of tbe 
s~n arfl shown tn. the followmg table In which the figures for the previous year are 
gIven for compal'lson:-

V,an daily profile Arell8 oj' ProminenceIJ. 
1910. 1911. 
Square Square 

North 
miJ1U~'. minute.. .. 2'08 1'27 

South 2'07 1'64 

Total .. 4'10 2'91 
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'1'he reduction of area of only 28 per cent. compared with 1910 shows that the 
solar activity as regards prominences is to a large extent independent of the spot 
activity, which has fallen during 1911 to about one-third of its value in 1910. 

The distribution of the prominenoes in latitude differs from that in 1910 in the 
development of a zone of great activity in the southern hemisphere between the 
parallels of 31)° and 50°. This has caused a marked excess of southern prominences 
over northern. The parallels of 600 north and south as in 1910 mark the approxi­
mate limits of prominence formation towards the poles, but small and transient jets 
have been frequently recorded within the polar areas. 

Metallic prominences were very infrequent only 24 being recorded during the 
year. Most of them were found in the sun-spot zones but, as in the previous year, 
a few were observed in high latitudes. The mean and extreme latitudes are given 
in the following table:-

Metallic Prominence8. 

-
1 

Number I Mea.n Ja.titnde·1 
Extreme 

observed. la.titudes. 

North .. . . . . 9 21-'5 0°'5 86°'5 

South . . .. . . 15 28°'8 2°'0 71°'5 
! 

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

NII,mber of Prominence8. 

Prominences 

Months. 
one minute Metallio. Eruptive. or more in 

height. , 
• 

January · . · . · . · . 47 1 6 
February · . · . · . · . 25 2 5 
March · . · . · . · . 27 3 6 
April · . · . · . · . 44 3 12 
May · . · . · . · . 33 2 5 
June · . · . · . · . 23 2 2 
July · . · . · . · . 14 .. 3 
August .. · . · . • • I 43 3 6 
September •• · . · . · . 42 1 12 
October · . · . · . · . 61 .. 

I 

4 
November •• · . · . · . 49 4 6 
Dece~ber · . · . · . · . 40 3 2 

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

Januar9.-The highest prominence, 200", was observed at latitude-30° eaEit 
on the 29th. For three sllccessive days from the 28th to the 30th tall prominences 
were seen in this region. 

Feorua'J'!J.-An eruptive, rapidly changing prominence was recorded at 
latitude-32° west on the 24th. This attained to a height of 165". 

_ April.-One of the highest prominences ever recorded here was observed on 
the 2nd. It first appeared on the photographs ~8 a ~ong wide streamer issuing from 
a point in latitude-34° east in a northe;-ly dll'eotioD; and nearly tangent to the 
limb. It wal!! immediately found to be riSIng ~nd a serIes of l?hotogra~h8 was taken. 
These showed that the prom.inence ascended With an acceleratIng velocIty and finally 
broke into fragments which quickly faded. The highest fragment was over 10' 

. above the limb at 11 h 24m. 
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Septembe'l'.-There was a prominence 200" high recorded at + 32° east on' 
the 8th. 

Octobe'f.-Prominences were observed at latitude-45° east continuously from 
the 6th to the 16th. 

November.-The tallest prominence of the month was photographed on the-
28th at latitude-50° west. It was 240'1 in height at 10h 35m.. 

])ec8m'her.-An eruptive prominence recorded at + 38° west on the 27th 
reached to a height of 145'1 at 11 h 44m. 

(b) OTHER OBSERVATIONS. 

13. Comets.-Photographs were obtained of the spectra of comets 1911b (Kiess) 
and 19110 (Brooks) with an objective prism speotrograph attached to the South 
Dome Equatorial. Direct photographs of these objects were also obtained at the 
same times as the speotrum plates. Kiess' comet was photographed on five days 
between August 14th and ~Oth and Brooks' comet on seven days between August 
25th and September 22nd, and again after conjunction with the sun on October 
28th and 29th. 

Excepting for the greater amount of detail shown on the spectrum plates of 
Brooks' comet obtained at the end of October no essential change occurred in the 
spectrum as the comet approached perihelion and the best plate of the series (October 
2Bth) appears to be identical with the best spectrum of Halley'S comet obtained with 
the same instrument in 1910. The spectrum of Kiess' comet although much fainter 
appears to be the same as the otbers. 

14. Timet-The error of the standard clock is usually determined by reference 
to the 16h signal from the Madras Observatory. This is rendered possible by the­
courtesy of the Telegraph Department which permits the Madras wire to be joine<i 
through ttl this observatory. The signal is received with accuraoy on most days and 
all failures are at once reported to the officer in charge of the Trichinopoly division. 
Time determinations are made with the transit instrument, when necessary, as a 
oheck. 

15. Meteorology.-MeteoJ:ological observations were carried on as in former­
years. Eye observations are made a~ 8\ 10\ and I6h local mean time. Tempera­
tures and presS1lres are recorded contmuously by a Richard thermograph (wet and 
dry bulb) and barograph, and the mean temperatures and pressures are obtained from 
the traces, corrected by reference to the eye observations. The wind direction and 
velocity shown in appendix tables II and III are obtained from a Beckleyanemo­
graph, and the Bh values for the Daily Weather Reports of Simla and Madras from a­
Robinson anemometer and a wind vane. 

Comparati va observations of the standard barometer were taken early in the 
year with a barometer brought by the Director-General o.I Observatories and the 
instrumental correotion was determined to be + 0'009 inch instead of - 0'002 inch. 
The new correction has been used in the annual report since the beginning of 1910 . 

. Pres8Ure.-The mean pressure for tbe year was practically the same as tlie 
normal-there w~ an excess of O'OOB inch. Only in four months was the deviation­
more than 0'01 0 1Dch-~he ~reatest amounts being a defect of 0'015 inch in J an1lary 
and an excess of 0-026 lUch m October. The pressure was below normal in January,.­
March and November and above in the other months. 

Temperature.-The mean temperature of the year was 0°'3 above normal. In 
sev~n ~onths ito was. above and in the other :five mo~t~s below normal. The greatest. 
deVIation was 1 '8 eIther way. The mean grass mlnImUm temperature in February· 
was only 3r'3 as against the normal of 38°'4. 

Humidiig.-The mean humidity for the year was 2% below normal. It was­
above in March, Jane, July and December and below in the other months. The­
greatest excess was 13% in December and the greatest defeot 13% in August. 

Rain.-The rainfall for the year exceeded the normal by 4'51 inches. In.. 
January, February, March, August, and September there was a total defect of 15'60· 
inches and in May, June, .July, October, November and December a total excess of· 
19·92 inches. 
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Wincl.-The average daily velocity for the year exceeded the normal by 19 
miles. The average velocity was in defect only in three months February, March and 
September. The excess in November was 113 miles and the mea.n direction in that 
month was east by south against north by west which is the normal direction for 
November. The highest daily movement was 883 miles on November 22 and the 
lowest 120 miles on October 7. 

Transparency of the atmospkere.--The transparency of the lower atmosphere as 
judged by the visibility of the Nilgiris, about 100 miles distant, was much below the 
average. 

Oloud and suns'ki,L8.-0n26 days the sky was completely overcast, but the average 
" clear sky" for the whole year was practically the same as the normal. There were 
2,114 hours of bright sunshine against an uverage of 2,028. 

16. Seismo!ogy.-The Milne horizontal pendulum recorded 95 earthquakes 
during the year as against 81 in 1910. There were between 10 and 12 earthquakes 
in each of the months January, April, October, November and December The largest 
and longest record continued for 4,h 48m on January 3 and had its origin in Turkestan. 

17. Library. -One hundred and ninety-two volumes were bound during 
the year. 

18. Publications.-Bulletins Nos. XXIII and :XXIV were published during 
the year and Bulletin No. XXV was in the press at the end olthe year. The first two 
deal with prominence observations in 1910 and the last with the same observations 
in the first half of 1911. In addition to these the following papers were 
published :-

"On the Angula.r speed of rotation of a long enduring prominence" by 
J. Evershed (A.P.J. Vol. XXXIII, No.1). 

" The Autocollimating Spectroheliograph of the Kodaikanal Observatory" by 
J. Evershed (M.N., R.A.S., Vol. LXXI, No.9). 

"The Absorption markings in flo. spectroheliograms" by '1.'. Royds (M.N., 
R.A..S., Vol. LXXI, No.9.) 

19. General.-The Director-General of Observatories inspected the Kodaikanal 
Observatory in February and the Director inspected the Madras Observatory in 
December. 

The staff of th.e observatory worked well during the year. In the reduction of 
the prominence observations and the preparation of the bulletins for the press the 
Third Assistant Mr. Subrahmania Aiyar deserves special mention for his zeal in 
keeping the work: well up-to-date. 

THB OBSERVATORY, KODAIKANAL, 
7th lelJ'rua'l'Jj 1912. 

J. EVBltSHlCD, 
JJirector, KodaiJcanal a'llcl.Marlr48 

Ohservatories. 

3 
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II.-REPORT OF THE MADRAS OBSERVATORY FOR THE YEAR 1911. 

Staff.-The computer was on privilege leave for one month and. eleven days 
and the Frst Assistant for two months. 

2. Time Service.-No change was mad.e in the programme of Astronomical 
observations, which have been restricted, as usual, to meridIan observations for time 
determinations. The system of time signals distributed from the Observatory also 
remains unchanged. The time gun at the Fort failed on 9 occasions and was fired 
correctly on 721 occasions out of 730, giving 98'8 as the pereentage of successes. 
The gunner was absent on one occasion, the gun failed twice owing to defect in firing 
apparatus, on three occasions owing to bad tube, twice owing to faults on the line 
and lastly the gun was not fired on the occasion of the Ooronation Durbar of Their 
Imperial Majesties at Delhi. The semaphore at the Port Office was dropped correotly 
at 1 P.M. on every day except 3, when It was dropped correctly at 2 P.M. 

S. Meteorological observationsi-In addition to the ordinary meteorological 
observations, extra observations were taken and special telegrams sent to Simla on 
2 occasions and on 41 occasions to Calcutta. 

4. Buildings. -Electrio light and fans were fitted in the offices and in the 
quarters of the Deputy Direotor during the year. 

5. Instruments,-The following is a list of the instruments at the Madras 
Observatory on the 31st December 1911 :-

(a) A8tronomicaZ. 

Eight-inch Equatoria.l Telescope-Troughton & Sim.ms. 
Sidereal Olock-Haswall. 

" Dent, No. 1408 • 
. , S. ReiHer, No. 61. 

Mean Time Clook-J. H. Agar Baugh, No. 105. 
J' with galvanometer-Shepherd & Sons. 

Meridian Oircle-Troughtou & Simms. 
Mean Tim.e Clock-J . .Monk. 
Mean Time Chronometer-V. Kullberg, No. 5894. 

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

Portable Transit Instrnment-Dolland. 
Portable Telescope with stand. 
Tape Chronograph-R. Fuess. 
Relay for UBe with the Chronograph-Siemens. 

(b) Meteorological. 
Riohard's Barogra.ph-No. 10, L. Casella. 

n Thermograph-No. 3618, L. Casella.. 
Beckley's Anemograph -Adie. 
Sunshine Recorder-No. 149, L. Oasella.. 
Anemoscope-P. Orr It Sons. 
Nephosoope--Mons Jules Daboee.9, & Ph. Pellin. 
13arometer, Fortin'e-No. 1771, L. Oasella. 

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

Dry Bulb Thermometer-No. 94221, L. Oasella.. 
" No. 38037, Negretti & Zambra. (spare). 

Wet Bulb Thermometer-No. 94219, L. Casella. 
" No. 88037, Negretti & Z8Illbra (spare). 

Dry ~:r!-mum Thermometer-No. 8581, Negretti & Zambra. 
Dry MinuD.um Thermometer-No. 69047, L. Casella. 
Wet Minimum Thermometer-No. 91753, Negretti & Zambra. 
Snn Ma~i~um Thermometer-No. 10479, Negretti & Za.mbra.: 
G~ ::Mimmn.,m :rhermometer-No. 3817, Negretti & Zambr&. 
Raingauge (8 dia.meter)-No. 1042, Negretti & Zambm. 
M.easure glass for above. 
BaiJlgauge (5" diameter). 
14.eaaure glase for above. 

'lhe year was an abnormally dry one and very little rain fell till November 
19t1l. .Du~ this time the level of ~he transit changed slowly a.nd steadily in the 
-.me dJ.l'eOtlon. After the heavy ram on 21st November it underwent a sudden 
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. change in the opposite direction aooompanied by some change in azimuth. At present 
the level error is very small and is almost steady.' The rates of the Rie:6.er and 
Dent Clocks have been very satisfactory. .A new mean time clock by Mr. J. H. Agar 
Baugh was received towards the end of the year and has been mounted in the room 
to the west of the transit room. The electrical contacts with which it is fitted have 
not yet been connected and brought into use. It is proposed to divert the telegraph 
lines into this room from the Olock room in the Deputy Director's quarters. 

6. Weather summary.-The following is a summary of the meteorological 
,conditions at Madras during the year 1911 :-

Pre88Ure.-Pres~ure was above normal in February, June, July, October and 
November and, below normal in ,other months. The greatest excess was 0'043 inch 
-in February and the greatest defect 0'034 inch in January The highest pressure 
recorded was 30'154 inches on February 12 and the lowest 29'548 inches on Septem­
ber 24-. 

Temperature.-The mean temperature of air was above normal in all montlli> 
except February. The highest shade temperature recorded was l06"·4F. on June 1 
and the lowest 62"·OF. on February 20. The highest temperature in the sun (150°'5) F. 
was recorded on July 30 and the lowest on grass was 58°·6F. on February 2u. 

Humidit?J.-Humidity was below normal in February and August and above 
normal dllring the other months. 

Wind.-The wind direction was normal in February and December. It was 
more easterly than usual in January and November, more southerly than usual in 
March, April, May and October. The wind velocity was below the average through- ~ 
out nearly the whole of the year. In November the mean daily velocity was 31 
miles below normal. 

OlO'Ud.-The percentage of cloud was a little above normal in December and 
below normal in the remaining months. 

Sum'hine.·-The percentage of bright sunshine was above normal in M.arch, 
July, September and October and below normal during the rest of the year. The 
total number of hours of bright ~unshine during the year was 2,249. 

Rainjall.-The rainfall was above the average in September and December and 
below during the other months, the greatest excess being 2'93 inches in September 
'and the greatest defect 5'09 inches in October. The total fall for the year was 36'53 
inches and the monsoon rainfall from October 15 to the end of the year was 24'59 
inches against an average of 26'00 inches. The heaviest fall on any day was 4'74 
inches on November 2l. 

General.-The most noteworthy feature of the weather during the year wa.s 
the deficient rainfall during the first eight months. From the 1st January up to 
nearly the middle of September the total rainfall at Madras was about 4: inches. 

MADRAS OBSERVATORY, 
16th Januar!l 1912. 

--

R. LL. JONES, 
Deputv Dlrector. 
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Appendix I. 

KODAIxANAL Observatory Seismologioo.l Records in 1911 . 

No. Datil 

I I 
P.T. L. W. , Maxima II 

I commence I commence i a.M.T. , 
: G.Y.T. I G.Y.T. I l 

1911. 

1 Jan. 
2 
~ 

4 
(; 
6 
7 
8 
9 

10 
11 
12 I Feb. 
IS 
14 
III 
16 Maroh 
17 
18 
19 
20 
~1 April 
~2 
~I 
24-
25 
lI& 
27 
28 
29 
ao 
31 
82 
n May 
34 
36 

1 .. 
3 .. 

3-4 " 

4 •• 
4- .. 
4 .. 
i .. 
8 .. 
9 •• 

14 .. 
16 .. 
13 •• I 
18 .. 
23 
28 ,. 
11 .. 
14 .. 
lI2 .. 
22 .. 
2'1 •• 

4: .. 
7 .. 

10 ., 
11) .. 
11 .. 
15 .. 
16 .. 
1'1 •• 
18 •. 
28 ,. 
lI9 .. 
30 .. 
4 .. 

4-5 .. t 
11 .. : 

I 

K_ H. 

10 27'4 
7 31-1 

23 32'0 

8 33'0 
II 48-9 

21 'i7-3 
2 25'7 

18 19'2 
3 53'6 

18 10'5 
8 59'2 

14 ON (i') 
IS 41'3 
I] 26-4 
ij 28'2 , 
3 37'7 j 

21 os'e 
5 43'6 
7 47'3 
9 07'1 

16 14'1 
7 01-4: 

19 02'7 
20 OS'6 
14 29'6 
11 23-8 
12 01'2 
5 20'8 

18 20'8 
10 32-0 

§ 32'2 
9 50'3 

18 34'5 
23 48-0 

4 19''1 

lunc 
27 •• J 20 33'6 

4:-1'2 I 
1'204 
24-4 
12-0 

1 ,. 14 
3.. 21 
'1 ,. 11 
8.. 0 

15 ." 

JIl ,. 
11 •• 

4: •• 
;; .. 
5 .. 
8 ,. 

12 •• 
19 •• 

Aug.- 8 •• 
8 .. 

16-17 •• 
18 .. 
21 .. 
is .. 

Sept. 15 •• 
1'1 ., 

of 20 ,. 
68 22 " 
19 26 ,. 
80 Oct, 6 .. , 
61 10 ,. 
89 18 .. 
68 14 .. 
M If •• 
6Ii 14 ,. 
6& 14:-16 .. 
67 16 •• 

o 26-0 
13 89'0 

!It 17-2 
18 51'0 
~ 8i'O 
4 17-2 

10 99'0 
14 58'6 
18 8S'1 
22 52'4 
3 10'7 

16 4,N 
16 46-8 
13 40'6 
3 62'21P) 

I) 49'S 
II 114"1 

14 2t-6 
$I 115'9 

14 41'0 
2 66'1 
6 42'2 

12 U'O 
16 1)9'0 
28 U8 
o 84'1 

K. lII_ 

10 32'6 
7 54'9 

23 38'6 

9 64'3 
, 21 62'8 

2 56'6 

4: 12-9 

14 1S'S 
18 61-6 

5 47'2 

5 54'2 
'1 5N 

IS 19-2 
7 06'S 

14: 30-5 

12 OS-S 

18 26'8 

5 46'0 

13 43-5 
23 67'9 

4, 24'1 

12 27-4 

14: 36-1 

13 43-8 
2 29'0 

4 19'2 
10 29'7 

22 69-5 

18 IN 
17 ao-o 
23 8'-6 

! 

1(. lII. 

10 36'2 
7 66'0 

.. (P) 

9 56'4 
21 64" 
3 00'6 

4 'i6'0 

9 20'4 
l4, 19'5 
18 66'1 

" 
Il 48'1 

.. 
6 16'3 
8 1)7-8 

16 21'2 
7 4:1'3 

14 4:4-9 

12 04:'4: 

18 84,04 

5 48'6 .. 
13 46'9 
o 30-6 
4: 26'4 

.. 
12 48'S 

14: 47-7 .. 
13 486 

2 31-8 

4 42'8 

23 '20-8 

5 68-5 

9 43-3 

8 26'4 

13 18-0 
17 31-0 
23 35-9 

End. 

H. lit. 

11 47 
8 35 
4 20 

8 57 
10 17 
22 07 

4: 09 I 
14 20 
4 40 

18 41 
9 64 

14 35 
22 80 
12 18 
5 59 
4: 44 

22 12 
'1 09 
8 26 
9 18 

16 24: 
8 07 

19 38 
20 28 
15 02 
11 28 
12 28 
6 27 

20 10 
11 28 
6 02 

10 29 
14 11 

3 011 
Between 4h. 

51 m. and 
oh_OOm. 

21 26 
14: 55 
21 48 
It 57 

1 03 
18 08 
6 01 

16 14 
8 24 

19 42 
8 16 
9 28 

11 U 
15 1'1 
19 01 

2 42 
3 39 

18 16 
11 23 
16 29 

6 43 

6 18 
6 36 

14 44 
10 27 
16 31 
4 15 

7 19 
14: 22 
18 02 
o 41 
o So 

Max. Amp. I Duration. Remarks. 

I 
. I :m.r. K_ y, I 4'3 = 2'1 

0-6= 0'3 
18=8-0 

1'0 = 0-4 
0'4: = 0-2 
0'6 = 0'2 

0-4, = 0-2 

0'5 = 0'2 

9'5 =5'4 

0'3 =0-2 

0'8 ~ 0'31 
0'2:; 0-2 I 
0'3 = 0-1 
0'4 =0'2 

0'2 =0-1 

0'7 =0-8 

6-0 =2-9 

0'6 = 0-2 

0'7 = 0-3 
2'6 = 1-2 
0'4 = 0-2 

12 = 4:-9 
... ! 

6'S :: 2-61 

O'O=()-2 
1'6 = 0'6 

o-S = 0'3 

0'6 = 0-2 .. 
1'0 = 0'4 

0'7 == 0'2 
0-5 == 0'2 

>17-5=>6-2 

1 20 
1 04 
4 28 

o 24 
o 28 
o 20 
1 43 
o 01 
o 46 

I :B"yond range 
from 23 h, 41m, 

I to 28 h, 54m. 
Turkestan_ 

I Widening of line. 

Do. 

Do. o 31 
(J 55 
o 27(?)1 
3 49 
o 52 I 

Do. 

Do. o 31 
1 06 
1 04 
1 25 
o 38 
o 11 
o 10 
1 06 
o 31,; 
o 14: 
o 82 
o 04 
o 22 
1 07 
1 49 
o 56 
o 30 
o 39 
o 37 
3 17 

Do. 
Do . 

Do. 
Lombarda, 

I Widening of line 
I Do, 

I Do. 

I 
Do. 

Do. 

Do . 

o 40(?) Instrument adjus­
I ted. 4 h. 61 m 

I to 6 h. 00 m. 
o 52 Widening of line 
o 14 Do_ 
o 36 Do. 
3 33 
o 61 
3 33 
3 35 
1 86 
1 07 

1 ~ ~ ~ ~~_a 
J)o ~.~ ~~ 

o 51 
o 43 
Ii 11 
1 12 
o 18 
o 28 
3 51 
o 28 
1 28 
o 37 
1 48 
2 fa 

o 23 
1 01 
o 22 
1 01 
o 60 
1 19 
o 87 
1 84: 
1 08 
1 08 
o 21 

No P. TS. I "'~~ 
Widening of line, J ,S od.!!: 

Do. 
Do. 

Do_ 
Do, 
Do, 

Do, 
Do, 
Do, 

Instrument en 
mined at 3b 
4:3 m. 

Widening of line 

Do_ 

Do . 

Do. 

Do. 

HII> 

• DririnS clock .topped at intenale July 20 and lit. 
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Kodaikan&1. Observa.tory Seismological Recorda in 1911-eom. 

P.T. L.W. Maxima No. Date. oommmce oommenoe G.:M::r, End. Vax. Amp. Duration. Remarks. 
G,M:r. G.M.T. 

I 

1911. I I H. H. 1[. H. H. Jd. II, K. K»'. . 8. K. 

68 Oat. n .. 12 14'9 .. .. 13 05 .. 0 ~O Wideningqf lin._ 
69 21 .. 0 07'4 .. .. 1 03 .. 0 66 Do. 
70 24 .. 0 40'3 .. .. 1 11 .. 0 26 Do. 
7t 29 .. 19 83'6 .. .. 20 09 .. 0 36 Do. 
72 NoV'. 1 10 52'0 11 29 I 

0 87 Widening of lin .. .. .. . , 
J 

. . 
Nov. 3~' elock 

5N} 0'5 = 0'2 } 
not driving. 

73 10 4 (0'8 4 Ii 05 0 15 No.P. Ta, .. .. 4 52'1 0'6 = ()'2 
74 11 ., 3 16'2 8 18'3 8 18'S :. 27 0·6 =0'2 0 11 
75 11 ., 3 43'0 3 44'8 8 U'S I 3 53 lH, =0'2 0 10 
76 13 .. 16 36'1 17 02'8 17 07'8 18 02 1'8 = 0'7 1 26 
77 18 .. 8 04'0 .. ., I P 41 0 41 Widening of line. 
78 20 .. 15 15'0 16 27'2 15 ~8'7 15 46 0'5 =0'2 0 80 
79 21 .. 19 41'S " .' I 

')() 00 i .. () 18 Do. 
80 22-23 .. 23 18'3 .. .. 0 21 , . 1 03 Do. 
81 28 .. 16 04'9 ., .. 16 53 .. 0 48 Do. 
82 30 .. 11 07'S .. 11 53 0 45 Do. 
88 ~O .. 23 48-4 28 49'4 24 00 0'4= 0'2 0 12 No P. Ta. 
84 De", 2 .. .. P 4 31-8 4 32'0 4 42 0'6 =0'2 0 11 Hour signalai; 4h 

3~. 

S5 7 . , 0 22'S .. 0 25'9 1 16 0·4::.~ 0'2 0 52 
86 7 .. 15 05'2 .. 15 16 .. 0 11 Wideniog of lin., 
87 11 .. 11 06'2 11 10'1 11 18'2 13 23 2'2 = 0'8 2 17 
88 18 .. 9 03'2 .. .. 9 30 .. 0 27 Do. 
S9 13 .. 23 08'3 

\ 
.. 23 U .. 0 36 Do. 

90 16 19 38'2 20 41'~ 
20 42'S} 22 11 2'9 = 1'0 J 2 33 .. 20 46'9 2-6= 0.9j 

91 20 6 14,-2 6 47'5 6 52'7 8 29 1-0 = 0-4 2 15 
92 22 .. 14 20-S .. .. 14 46 .. 0 26 Do. 
98 23 .. 22 33'0 .. .. 23 22 .. O' 49 Do. 
94 2e .. 16 22-9 16 66 

0'6''';'' 0'2 
0 33 Do. 

96 31 .. 6 19-0 6 32-8 6 83'6 7 34 1 16 
, 

4 
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Appendix IV. 

KODA.I~ANA.L Mean Hourly Bright Sunshine for the year 1911, 

Hours, 

Month, BeJlW'ke. 

6-7 1 7- 8 l 8-9 I 9-10 110-111 11- 12 12-13113-14 i 14-15\15-16116-17117-18 

lanuarr .. · . 0'08 O'j1 1 0'7'1 0,84 1 0'83 0-88 0'91 0'89 0'81 0'68 0'57 0'0'1 
I 

February . - -, '31 
-98

1 
-98 

'96 \ 
-96 '89 '8& -74 -72 '67 '68 -29 

J(uch .. .. '03 -80 -99 -97 '97 -84 '66 -48 '45 -42 -49 -24 
I ) 

April •• .. .. -10 -76 I '91 '90 i '92 '92 '80 '62 '42 '39 '82 -16. 
I 

M.ay .. . , .. '26 '69 1_ '85 -90 I '91 '89 '78 '53 '45 '25 -16 -07 

Jane .. .. .. '24 '551 '60 -66 "7 '43 '38 '22 '22 '20 '16 -02 
I 

~ul,. .. .. ., ,1fj '36 '40 '43\ '44- '36 -29 '22 '28 '12 '05 '04 

August " .. '18 '71 '87 '89 '84 '8:! '73 -54 '48 -34 '29 '12 

September .. .. -01 -52 -76 -71 '62 -62 -30 '25 '20 '11 '09 '01 

October .. · , '07 '42 '74 'li6 '52 "6 'S9 '28 '26 '26 '16 '08 

.Hoyember ,- .. 'Ol '44, '60 '66 '58 '66 '60 '38 '32 'SO '24 '05 

Deoember .. .. '00 '32 '87 '48 ,~ '62 '51 '53 '47 -87 '28 '09 

Mean · , 0'12 0'60 0,.,4 o.u-Io:n 0'67 o.6s\O:;SlH2" 0-34 0-28 0'11 

Appendix V. 

NUKBBR of days in each month on which the Nilgiris were visible in 1911. 

- I Jaat visible. \ Mellth. Very olear_ \ ViBible. T:J!i only I Total -b1e • 

JaIltlUf . . .. .. .. I 1 14. 2 2 19 

l'ebnary .. .. · . .. . . 3 2 6 11 

Karch .. .. .. . . . . .. 3 1 , 
April o. .. · . .. .. .. .. .. .. 
May •• ., .. ,. .. .. 1 , .. 5 

lue •• . . .. .. .. 4: 1 2 . . 7 

luly •• .. . . · . · . 4: 3 1 .. 8 I 

Aqpt . , .. .. · . 3 9 '1 .. 19 

SeJltembet .. .. · . .. 3 9 '1 2 21 
I 

~ber ,. .. .. · . 6 1 3 ,. 1fJ 

Jf .... ber .. .. .. · . , 8 .. . - 18 . 
n.m.baI- .. .. .. · . 8 1 .. t. 111 - "--- . 

I Total .. tt &2 Sl la 185 
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A.ppendix. VII. 

ABST1U.OT of the mean meteol'ological condition of Madras in tile year 1911 oompared with the 
average of past years, 

- --------------- ----..,.------------- -, -- -----) -- -- - - -
I 

.M8lI.U values of 

------------------ -

Reduced &tmospberie pl'eQUre •. 

l'tmperature of a.iI' 

00. of eVII.])oratiou 

Pere"ntage of humidity 

Grea.u.et soJar heat In l'actlQ 

Ma.:zilllun1 in .hade 

Minimnm in shad., 

Do. on g~~. 

Rainfall sillceJanuary 1st on 76 days 

Heneral directioll of wind 

DlIily velooity in miles ,. 

Percentage of oloudy sky 

Do. of bright ~unBhiue 

1 
I 

.. \ 

.. I 

.. \ 

.. , 

.. I 

lIlll. : Difference from I 
---------i -- -----

I 
29'862 

, 0'002 below. I 

82"4 1'3 above. 

76-3 1'8 

'16 4, 
" 

134'2 ;;'5 below. 

91'9 1'1 above, 

76'5 0'8 

'13'5 1-6 
" 

36'58 12'49 below. 

S.E. by S. 1 point S. 

162 9 below. 

37 12 

DURA-'rION and quantity of t.he 'wind from different point,;. 

Average, 

29'864 

81'1 

74'6 

72 

139'7 

90'8 

74'7 

71'9 

49'02 

S.E. 

171 

49 

-,~--lU:dll'! ;~Ie~~r --;r',,~,:-- - i;o~::'~~I~::-r Fro~_~ !:~rs'l )Ii1~~_ , ~ From iH~-urs'l Mil~B:~ 
-,---:-"-------------------- I --~----I-----

! , 
i II I i 

North lO-l- :1 li:!7 East • '1, I71l i,llW SoutL ··1 :1112; 2,3;)7 West ··1 ~831 2,42;) 

N. by E ... j ~90 1,IlOti E. by S .. I 165 I 891 8. hy \v ... ! 258 i l,6u9 W. hy X ... I 18~ i 1,675 

N.N.I!:. .. I 287 i 1,9'!~ E.l:i.E. I a05 \ 1,133 8.S. \V. "I :!Ii~ \1,841 W.N.W .. 1 160 I l,lioa 

N,E. by~, ; 419 \ 2,H6 S.!il. by E. 1 21l6i 1,6114 R.W, by~.: 23U \1,005 N.\\', hy w,~ 196P
O 

'\'1 I,HiS 

X.l1:. al7 2.0161 S.E. ,,' 634, 11 :l,~76 s.w. .. I 2~2 1."88 N.W, . i ti41i 

N.E. by 1':. 4~O 2,731 S.E.b)l'-\. il,06~ -;,323 s.w.hyw.\1 21411,~39 N.W.hYN.! 56! 314 

Ii:.S.R. 163 l,2r,!.l S.B.E. ii~5 \ 4,290 W.8. W. ", 239\1 ,~16 N,H.W ... , 83 l 492 

It. by N. '~3~ \ 1,'.m S. by E ... j ~6-1- \ 1,826 ~~~~_~~~'I 3:.111 2,581 N, by W. 91! -I-!l8 

l'here were 132 calul hOUf:,j during the year. 'l'he resultant cOl're~pondiug to the above 
uumbers is represented by a south-south-east. wind, hlowing with 8 uniform daily velocity of 
42 miles. 
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Appendix XI. 

M.A.DRAS OBSERVATORy.-Wind, cloud and bright sUDshine, 1911. 

! 
Wind resllltan t, Clollds (0-10). I Bright sllnshinA. 

---I Month. , 

16 H.I 
I 
I Mea.n 

1 Velocity. I i 
Average number 

Direction. S H. , 10 H , 20 H. Mean. pel' of hours 
! 

\ 

day. iua 

I ~ day 
I i - ~----- ___ A. __ ._ --------- -, - ~- ~---- --1------

lIlLES. :BOUBS. HOUltS. 

J'anulll'Y lOb E.N.E. 2-D N 2-4: 1'3 2'4 7"9 9'2 

February .. , 88 E. by bo. 1'8 2'3 I 1'2 0'7 
I 

1'5 9-4 10'9 

I 
l.Iarch .. ! 161 ~.S,E. 1-3 1'7 

I 
0,6 0'8 1-0 9-0 10-6 

I 

Apl'll 180 S.B.E. 2'0 2'0 I 2'8 2'3 2'4 N 10'6 
I 

Kay ! 180 S. byE. 2-2 l'S I. 2'2 1'0 1'8 6'1 7'9 .. , 
i 

;rune 122 S.W. 4'5 4'6 
I 
I 

I 
0'8 4'4 4-8 4'3 8'1 

I 

July 122 W.S.W 0-2 4'8 I 6'2 6'3 5'6 4'6 9'fr 

Auguet ", 67 S.W. by W. 6'8 6-3 
1 

! 
7'0 5'2 0'9 3'8 S-S 

September •. .. ! 51 S. W. 6-0 ;3-3 I 4·g 3'0 4'9 

I 
,)'2 10'7 

I 
I 

, 
I 

'October 8' 8.E. S'7 4,'] 4-6 3'6 4,01 6'7 10'3 

No?ember 103 N_ E. by E_ 4'2 0-7 5'6 2-7 4'6 
: 

6'3 8'S .. I 

Deoember ,. 16' N,N.E. H 6'3 6'S "7 5'7 I 4'1 8'0 

----; -.~~\-:.: 
! --- ~-----

-3~!-~~ ---
Annul 42 8.SE 3'S! 3'9 

I i J 
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