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Society of Bengal.
. Q

Jorn near Chudleigh in Devonshire on the 3rd December 1742.  Entered the Navy in 1756 and served
with the expedition of the Duke of Marlborough to Brittany in 17 Volunteered for service in the
Lasf Indies and was employed on Marine Surveys till 1764, when he went to Bengal and was appointed
Pri bationer Engineer in Fort William

The Survey of the Delta of the Ganges and Brahmaputra, com-
m need in the same year under the orders of the Governor, Mr Vansittart, and subsequendly extended
w der Lord Clive and Warren Hastings to the remainder of Benggl, occupied him till his retirement, owing
te ill health, in 1776, with the rank of Mujor. During the progress of this work he was severely wounded
it a skirmish with a band of fanatic rebels, the SunyasigFakivs, in Northern Bengal. He was appointed
¢ Burveyor of the East India Company's Dominions in Bengal "' by Tprd Clive on the Ist Janumrg 1767,

with a staff of four Assistants : —Capt. Lewis DuGloss, Capt. John Adams, Lieut. Carter, and Ensign
William Richards.

On his retirernent he settled in London, and devoted himself to the study of scientific
geography  His chief publications were: —The * Bengal Atlas, containing Maps of the Theatre of War
and Commerce on that side of Hindoostan™, 1779; **A Memoir of a Map of Hfndoostan”, 1783; and
“The Geography of Herodotus”, 1800. He was elected a fellow of the Royal Socidty in 1781, received
the Copley Medal of the Society in 1791, and the Gold Medal of the Royal Society of Literature in 1825,
He died at the age of 88 on the 29th March 1830, and was buried in the Nave of Westminister Abbey.
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GENERAL REPORT

ON THE

Operations of the Sucbey of Eudin

DURING THE SURVEY YEAR
1908-09.

PART 1.
SUMMARY.

ADMINISTRATION.

1. This report deals with the operations of the Survey of India for the year
ending the 3oth September 190g.

Colonel F. B. Longe, R.E., A.D.C., administered the department through-
out the year. ) .

‘Colonel S. G. Burrard, R.E., F.R.S,, continued as Superintendent, Trigono-
metricab Surveys, except for a short period from 15th August 1909 to the end of
the year, when he was deputed to England to represent the Government of India
at the triennial conference of the International Geodetic Association, and Captain
H. H. Turner, R.E,, officiated for him. Colonel G. B. Hodgson, 1.A., held the
appointment of Deputy Surveyor General up to 2oth April 19og, when he pro-
ceeded on combined leave and Colonel T. F. B. Renny-Tailyour, R.E., was
appointed to officiate in that appointment. The superintendence of the parties
working in Bombay, Berdr and Central Provinces and the Cantonment sections
was under Colonel Hodgson, I.A., upto 11th October, under Lieutenant-Colonel
J. M. Fleming, 1A, from 12th October to 16th April and under Colonel Renny-
Tailyour, R.E., from 17th April up to the close of the year. The superintend-
ence of the parties working in Southern India, Burma and Assam was under
Lieutenant-Colonel P. J. Gordon, I.A., up to 21st October and again from 1;th
April up to the close of the year, and under Colonel Hodgson, I.A., from 22nd
October to 16th April. The post of the Superintendent, Northern Circle, was
held by Major C. H. D. Ryder, D.S.0.,, R.E,, up to 6th June and thereafter
by Lieutenant-Colonel W. ]J. Bythell, R.E, :

2. In January 1909 a building sile comprising 7% acres of the Langford
house estate in the civil and wilitary station of Bangalore was acquired by
Government with the view of erecting a building for the accommodation of the
party and circle offices of the Southern Circle.

3. Two officers of the Federated Malay States survey were attached to
field parties during the field season for instruction in the Indian method of
surveying. e R

4. During the year under report, orders have been received for the form-
ation of the new Provincial Service 4nd the Upper Subordinate Service. The
former Will consist of 77 posts with salaries commencing at R250 and rising by
triefinial increments of Rgo to R6oo with 10 additional posts carrying saliries
from R650 to R1,000 to be filled by sel-ction, The latter will consist of 116
posts with a saltry of R8o rising by triennial increments of R15 to R200 with 9
additional posts of R250 which will be filled by selection.
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PART I.

Inspection Tours of Administrative Officers.

5. Colonel F. B. Longe, R.E., Surveyor General of india, as previously re-
ported, arniived in India on return from leave, on the 25th September 1908, and
proceeded at once to Bangalore on inspection duty. He left Bangalore on
October 8th for Mussooree, where he inspected the parties of the Northern
Circle and the United Provinces, and Mussooree Drawing offices ; from there he
proceeded to Simla arriving- on the 26th October. At Simla he inspected the
Simla Drawing office, and on the 1st November left for Roorkee, arriving the
same day. He discussed the question of the future training of soldier-surveyors
with Colonel Heath, R.E., Commanding the 1st Prince of Wales’ Own Sappers
and Miners, who is now entrusted with their preliminary training ; also matters
connected with the reproduction of maps in the field. He visited the ,Corps
printing establishments. On the 4th November he went to Dehra Din where he
inspected the Trizoncmetrical Branch office, and the Forest Survey office. He
proceeded to Calcutta on the i1oth November, and remained there till the '7th-l
March 1909, when he proceeded on tour in Northern India. Z£n route he satis-
fied himself that the maps in the neighbourhood of Lucknow were very much
out of date, and deficient in minor details; while those of the country round
Delhi, and of the country between Lucknow and Delhi, require careful revision.
A party will commence the necessary preliminary work in this area next field
season. He arrived at Lahore on the 16th March. After inspecting the river-
ain detachment of No. 18 Party. he decided that its drawing ofhce should
remain there throughout the year instead of proceeding to Mussooree. He also
inspected the special traverse detachment under Mr. J. de G. Hunter, and visited
the Revenue and Settlement Commissioners. The Superintendent, Northern
Circle, Major Ryder, D.8.0,, R.E,, joined him at Lahore on the 1gth and
together they proceeded, »7d Peshdwar, Kundiin Samd4sata, Bhdtinda, to Simla.
As this tour took him through country under survey at the time, he was able to see
the actual work in pregress, being met at various stations on the line, and at haltin
places, by the officers and surveyors working in the immediate neighbourhood.
He arrived at Simla on the 3ist March. His camp oilice opened there on the 1st
April, remaining until the 15th June, when it returned to Calcutta. On the 19th
June he left Sinla for-Mussooree, where he inspected the parties of the Northern
Circle. He left Mussooree on the 21st July for Dehra Din, Where he inspected
the Trigonometrical Branch office, and the Forest Map office, He left Dehra
Diin on the 24th July, and arrived at Poona on the 26th. Here he inspected the
parties of the Southern Circle, and having arranged their programme for the
coming field season, left for Bangalore on the 1st August.

At Bangalore he presided at the annual conference of administrative officers
which commenced on the 4th and concluded on the 14th August. The pam-
phlet containing instructions for the preparation of maps, published in 1907, was
thoroughly gone into and revised, in the light of the experience gained in the last
two years. The rules regarding pay, and promotion, of all classes of subordinate
and ministerial officers with field parties, other than surveyors, were laid down,
The application of the existing travelling allowance rules to subordinate officers
was also gone into. It was decided that all triangulation and levelling, in the
Northern and Southern Circles, should be handed over to the Trigonometrical
Branch, after the close of next field season, but for want of a sufficient number
of officers, such work for the Eastern Circle could not be undertaken for some
time. -The rules regarding the preparation of maps for the Forest Department,
and regarding the 4-inch boundary survey, were considered and settled. The
selection of surveyors who should be rewarded for past services, and who were
worthy of promotion to the Upper Subordinate Service, was made.

During his stay at Bangalore he inspected the Circle office, and all the
parties recessing there. On the Ist September he proceeded to Ootacamund
and arranged with Mr. Brazier of the Forest Department and Mr, Hatchell of the
Madras Survey Department, the programene of work and other matters affecting
those departments, He returned to Bangalore,on the 7th and left Banpalore the
same day for Bombay arriving there on the gth. On the following day he left
for Rdwalpindi where he arrived on the 12th. Next day he, left for Murree and
from thence he proceeded to Srinagar, where he arrived on the 1gth. After 4
short tour, and several interviews with the local authorities, he® was able to
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estimate and arrange 'for the execution of the more urgent surveys. Leaving
Kashmir on the a4th, he ardived in Calcutta on the 3rst October. £nroute, he
inspected the field office of No. 14 Party at Rd4walpindi.

6. Colonel S. G. Burrard, R.E., F.R.S., Superintendent, Trigonometrical
Surveys, visited Mussooree during May and June 1909, and inspected the recess
offices of Nos. 22, 23, 24 and 26 Parties and the levelling detachment of No. 25
Party. He also inspected at Dehra Din in May 1509, the Forest Map office
and No. 25 Party and the Survey Training School, from time to time during the
year.
7. Colonel G. B. Hodgson, 1.A., Deputy Surveyor General, inspected the
Coorg detachment at Mercara in Decewber 1908, and Nos. 3 and 10 Parties in
Burmz during January 1909.

8. During January 1909, Lieutenant-Colonel J. M. Fleming, L.A., inspected
in the field Nos. 1, 2, and 17 Parties and on several occasions inspected the
office of No. 1 Cantonment section at Dum Dum. During recess, Colonel
T. F. B. Renny-Tailyour, R.E., officiating Deputy Surveyor General, inspected
the above parties in” recess, and also visited No, 2 Cantonment section at
Secunderdbdd on his return from attending the departmental conference of
Superintendents at Bangalore during July. He also inspected on several occa-
sions the office of No. 1 section at Dum Dum.

9. Lieutenant-Colonel P. J. Gordon, 1.A., Superintendent in charge Burma
Surveys, made a short tour in South Canara and Cochin in May 1909. On the
8th September 19og he proceeded to Burma where he inspected Nos. 10 and 11
Parties in recess at Mayinyo and returned to Bangalore v:4 Calcutta on the sth
October 1909.

10. Major C. H. D. Ryder, D.S.0., R.E., Superintendent, Northern Circle,
was at Simla from the 1st to the 7th October 1908 intpecting the Simla Draw-
ing office. Hereturned to Mussooree on the gth October. On the 3rd Decem-
ber he left Mussooree, arriving at Leiah on the 5th to inspect No. g Party
reaching Dera Ismail Khin on the 11th where he inspected No. 18 Party, and
then proceeded to Basal to inspect No. 14 Party. He inspected No. 12 Party
at Abbottdbdd and Peshdwar and the riverain detachment- of No. 18 Party at
Lahore, returning to Mussooree on the 24th December 1908. He left Mussoo-
ree in February 1909 and inspected the Bari Dodb traverse section of No. 18
Party at Multdn on the 17th February and after inspecting No. g Party at Kot
Sultin, and No. 18 Party at Midnwdli, he arrived at Peshdwar on the 25th
where he inspected No. 12 Party. He then proceeded to Rdwalpindi to inspecé
No, 14 Party and retnrned to Mussooree on the 4th March 1909. He again
left Mussooree on the 18th March, meeting the Surveyor General and accom-
panying him on his tour through the Punjab, in the course of which Nos. 9, 12
14 and 18 Parties were visited, and alter an inspection of the Simla Drawing
office, he returned to Mussooree on the 6th April. On the 7th June he handed
over the office of the Superintendent, Northern Circle, to Licutenant-Colonel
W. J. Bythell, R.E., on the return of the latter from farlough, and took
over charge of No. 14 Party from Lieutenant Trenchard, R.E., on the 15th
June.

11. Lieutenant-Colonel W. J. Bythell, R.E., proceeded to Bangalore on the
goth July tgog to attend the survey conference and returned to Mussooree on
the 2oth August. He proceeded to Simla on the 8th September to inspect the
Simla Drawing office, returning to Mussooree on the 13th September. He in-
spected all the recess offices of the parties under his administrative control be-
tween the 7th June and the joth September, besides visiting them frequently.

DISTRIBUTION OF FIELD PARTIES.

12-Field operations were, carried out by 17 parties and 3 sections or
detachments.  Of the parties, 12 were employed on topographical surveys, 1 on
principal triangulation, and 4 on purely scientific operations. A new detach-
ment was formed on the 15t November 1908 for the purpose of commencing
survey operations in Coorg. No. 7 Party (Burma Cadastral) having completed
the work assigned to it was disbanded in December 19o8. The following table

B 2
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shows the distribution according to the nature of the work on which the parties
were employed : —

2 2
F] ' - L
:..' N““;;:r:?i;:g" of 'AE, ‘g:. Ex.ccutive Officers. Scale. g:p";:_'l‘;‘?e':;'evn‘t
3 8=
TRIGONOMETRICAL.
24 |India . 27 | Captain C. M. Browne, D.S.0,, - S.T.S.
R.E.
SciENTIFIC,
Captain H. McC. Cowie, R.E ,
22 | India (Latitudes) . 31 { l.:{:uéenant He ]. Couchman, S.T.S.
23 » (Pendulums), 31 | Captain H. McC. Cowie, R.E, . Ditto.
a5 » (Tidal and Levels| 33 | Mr. C. F. Erskine . . . " Ditto.
ling).
26 » (Magnetic) 36 | Captain R. H. Thomas, R.E. Ditto,
ToPOGRAPHICAL. c n G. A. Beazelev. R.E !S dt.North
. aptain G. A, Beazeley, R.E. . " updt.,North-
9 | Northern Circle 42{ Lieutenant E. C. Baker, R.E. } r=t M'} ern Circle.
Brevet-Major E. T. Rich, R.E.. 2’=1 M. .
12 " " . 43{ Lieutenant E. C. Baker, RE. . } =1 M.} Ditto,
Mr\.:ijr C. H. D. Ryder, D.S.0,,
o - (g H
14 » " 449 | Lieutenant O. H. B, Trenchard, ¥=1 M. Ditto.
R.E.
’ Captain E. A. Tandy, RE. . 2’=1 M. :
18 " woe 45{ Captain L. C. Thuillier, LA, . } 1"=1 M.} D~‘“°'
’ Major C. L. Robertson, C.M.G., \
R.E. | ’2.,_l M Supdt.,South-
1 |Central Provinces and| 47 |Lieutenant M. N. MacLeod, | 1'; 1 M. ern  Circle,
Central India Agency. R.E, ; (| (D.S. G
Lieutenant K. W. Pye, R.E. .
. : 2"=1 M. .
2 |Central Provinces and| 49 |Captain H. \Vood, R £. . . [ V=1 M Ditto.
Ber4r, - :
17 Bombay Presidency, Cen-| 50 Lieutenant S. W. S. Hamilton, : 2’=1 M, .
tral India Agency‘ and R.E. { 1"=1 M.} Ditto.
Hyder4b4d. .
19 | Madras . . 53 | Major C. W._H. Symonds, I.A, 2"=1 M. (Supdt.,Burma
I urveys,
Coorg Detachment o 54 | Mr.R.Waller.Senior ) 2"=1 M. Ditto.
)
3 |Burma . . .| s5 |Captain C. P. Gunter, R.E. . K { :,z: R}} Ditto,
|
1
Captain A. A. McHarg, R.E. ., 2"=1M.) .
10 ” . 56{ Captain L. G. Crosthwait, [.A. ‘} "=1 M. § Ditto.
|
|
11 | Shan States . . 58 | Captain R. H, Phillimore, R.E. : 1"=1 M Ditto,
|
20 | Eastern Bengal and| 59 | Major A, Mears, LA, . ! { f,z: M} Ditto.
Assam. ;
‘ i)
Seclion | CANTONMENT SURVEYS.
No. . 64"=1 M Sopdt.,South-
\ | Punjab, Bengal, United| 60 | Mr.E. G. Little ~ . A SEZT M| e Circle
Provinces and Assam. i ' (D. S. G)
2 |Central Provinces, Hy-| 61 : Mr. L. ]J. Pocock . . . {losl‘g,,_f_'l Rg }Ditto.

derdbad and Burma.
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TRIGONOMETRICAL SURVEYS.

13. The triangulation party (No. 24) was divided into 3 principal and 4
secondary detachments of which 1 principal detachment worked in Baluchistdn,
1 in the North-West Frontier Province, 2 principal and 2 secondary in Burma,
1 principal in Kashmir, 1 secondary in Assam, and 1 secondary in the Punjab.

Principal Triangulation.

(2) Tn Baluchistdn during the summer of 1908 the North Baluchistdn series
was carried northward from its initial side (Zawa-Zibra of the Kal4t longitudinal
series) up to latitude 31°, a length of 100 miles. Eight triangles were completed
covering an area of 3,500 square miles, the average triangular error being o4 17,

() In the North-West Frontier Province the North Baluchistin series
was commenced from the starting from the side Bani-Sakesar of the Great
Indus series ; a length of 50 miles was completed; the seven triangles enclose
an area of 1,900 square miles, the average triangular error being 0'6o2”.

(¢} In Burma (Shan States) the Great Salween series was continued east-
wards to longitude 99° 24, a length of new series of 100 miles; nine triangles
were completed covering an area of 4,200 square miles, the average triangular
error was 0'47". -

(d) In Upper Burma the selection and building of stations for the Upper
Irrawaddy series was carried northward from the side Song-Tangte of the Great
Salween series as far as latitude 25° 30",

(¢) In Kashmir the new series was commenced from the side Nehr-Kha-
griani of the North-Western Himalaya series and the work is still in progress.

Secondary Triangulation.

(/) In the Punjab a traverse was run with the Jiderin apparatus from Burala
T. S. of the Jogi Tild series to Shorkot h. s., and to Dordwdld s., a total length
of abeut 118 miles.

() In Assam the selection and building of stations for the Khasi hills
secondary series along parallel 25° 49" was commenced.

(#) In Lower Burma the selection and building of stations for the Mawkmai
secondary series was carried from the side Letpataung-Suletaung of the Mandalay
meridional series eastwards along the parallel of 19° 30" up to longitude 98° 15’,

() In Upper Burma thz selection and building of the stations for a second-
ary series along the meridian of 97° o' was carried northwards from the side
Tangte-Taungkalat of the Great Salween series up to latitude 24° 30

SCIENTIFIC AND SPECIAL OPERATIONS.

14. On the return of the Standard Bar A from France it was carefully com-
pared at Dehra Din against the secondary standards I5 and Is by Captain Turner
and Captain Cowie. The comparisons showed that no appreciable change
inlength had occurred during its journeys from India to Europe and back.

_15. Captain Cowie took pendulum observations at twelve stations in Central
India with the object of investigating the structure of the Vindhya and Sétpura
ranges. .

16. The new tidal observatory at Moulmein was opened, and satisfactory
observations were obtained. Tidal operations were continued at the eight per-
manent stations. Lfevellmg operations were carried out by three separate
detachments. Three important main lines of levelling were completed, v7z.: ~ from
Ferozepore to Ahmaddb4d, from Katni to Nédgpur, from Wardhé’ to Secun-
derabdd. Twenty-six new standard bench-marks were connected.

17 With the completion of observations along the coast of Burma, the
%rehr?(mary magnetlctshur\;ey f\;r_s finished with the exception of the Himal!ayan-

arakoram regions: the detail survey was 3 inati
three obviousl§ disturbed localities. d commenced by the examination of

The reduttion of the preliminary survey is in hand ; in connection therewith
several questions are still under investigation.
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18. The following statement shows the cost of the more purely scientific
work of the department for the survey year under report :—

R
Field Parties, No. 22 Party, Astronomical . . . . 7,440
» w23 Pendulums . . . . 27,423
" » 24 ,  Triangulation . . . 213,122
" w25 Tidal and Levelling :—
&
Tidal observations . 13,273
Preparation of Tide 26,672
Tables.
Levelling operations . 53,620
95,570
. » 260, Magnetic :— 5i57
Magnetic  observa- 14,841
tories.
Magnetic field work 59,146
73,987
ToTAL 4,17,542
Controlling and Administrative Staff Trigonometrical 57,772
Trigonometrical Branch Office . . . . . 1,37,392
1,95,164
GRAND TOTAL 6,12,706
Last ycar the cost of the field parties was . . ' 4,13,283
Controlling and Administrative staff . . . . 63,569
Trigonometrical Branch Office . . . . . 1,59,874
GRAND ToOTAL 6,36,726

19. Surveyor.Pertab Singh of No, 3 Party accompanied an expedition under
Lieutenant-Colonel Lumsden, C.B., into the Mishmi country in the beginning of
1909, and surveyed an area of 250 square miles of hitherto unmapped country
on the 1-inch scale. "

TOPOGRAPHICAL SURVEYS.

20. Central Provinces and Central India Agency.—No. 1 Party continued
to carry out supplementary survey, for the most part, on the 2-inch scale, of the
area previously cadastrally surveyed in the Central Provinces. An area of 1,716
square miles was thus revised and contoured, in addition to an area of 951 square
miles which was done on the 1-inch scale. A further area of 477 square miles
was resurveyed, mainly on the 1-inch scale, in the Central India Agency. An
area of 3,099 square miles was also triangulated in advance.

21. Central Provinces and Berdr.—No. 2 Party constituted as an ordinary
topographical instead of an instructional party as in previous years, continued
the topographical survey of Berdr, and extended operations into the Wardh4
district of the Central Provinces. An area of 2,448 square miles was surveyed
on the 1-inch scale, while 240 square miles, mainly forest area, was surveyed on
the 2-inch scale. An area of 2,229 square miles was triangulated in advance.
The boundaries of all A and B class forest reserves falling within the area
surveyed, aggregating 461 linear miles, were surveyed on the 4-inch scale for
the Forest Department.

22. Bombay Presidency, Central India Agency and Hyderdbdid.—No. 17
Party revised and contoured on the 1-inch scale an area of 2,085 square miles,
falling mainly in the Central India Agency. Inaddition, an area of 603 square
miles, consisting generally of reserved forests in the [East and-West Khadndesh
districts, was mapped on the 2-inch scale, while 205 linear miles of fores,t_ boun-
daries in the same districtsiwere surveyed for (he rorest Department on the
4-inch scale. 2,100 square miles were triangulated in advance, mainly in the
Hyder4bid State. _ .

23. Eastern Bengal and Assam.—No. 20 Party triangulated 680 square
miles and surveyed 1,512 square miles on the 2-inch and 521 square miles on
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the 1-inch scale in the Sylhet and Cichér districts' and in the Hill Tippera State.
119 linear miles were also traversed for topographical purposes.

24. Coorg.—A detachment was formed in November 1908 and surveyed
558 square miles on the 2-inch scale in Coorg.  An area of 2,565 square miles
in Coorg and the South Canara and Malabar districts was also triangulated.

25. Burma—Nos. 3, 10 and 11 Parties continued surveying on the 1-inch
.and z-inch scales in the Pakélkku, Upper and Lower Chindwin, Ruby Mines and
Bhamo districts and in the Shan States. An area of 9,509 square miles was
surveyed, 330 being on the 2-inch scale and 9,179 on the 1-inch scale. An area
of 2,906 square miles was also triangulated. ) o

26. Madras Presidency.—No. 19 Party triangulated 3,850 square miles in
Travancore State and surveyed 1,483 square miles on the 1-inch and 1,065 on the
2-inch gcale in Mysore State and in the Nilgiri, Malabar and Cmmbgtore districts.

27. Northern Circle—No. g Party triangulated 309 square miles, traversed
52 linear miles and levelled 115 linear miles. It surveyed 4,598 square miles, of
which 285 were revision survey on the 1-inch scale inthe Dera Ismail Khdn
and Dera Ghézi Khan districts. )

No. 12 Party carried out no triangulation during the year under report,
as its programme of detail survey for the following season is based entirely on
traverses. It surveyed 1,359 square miles on the 2-inch scale and 953 squire
miles on the 1-inch scale in the Hazéra and Attock districts.

No. 14 Party triangulated 750 square miles for the 2-inch scale and 3,760
square miles for the 1-inch scale in the Réwalpindi district and Kashmir, and
surveyed 2,830 square miles on the 2-inch scale in the Attock, Rawalpindi and
Hazéra disticts. '

No. 18 Party triangulated 1,800 square miles in the Midnw4li, Shahpur and
Attock districts and surveyed 945 square miles on the 2-inch scale and
1,500 square miles on the 1-inch scale in the Dera Ismail Khdn and Midnwdli
districts. It also traversed 420 linear miles for topographical survey in the
Dera Ismail Khdn, Midnwali and Shdhpur districts, 1,827 linear miles in the
B4ri Do4b completing that work, and 395 linear miles for the riverain work.

FOREST SURVEYS.

28. The forés®survey operations of the year were carried out, in nearly every
case, by the various topographical parties in whose sphere of operations the forests
lay. The surveys were for the most part on the 2-inch scale, but a [ew small
areas were done on the 4-inch scale, and boundary surveys on the 4-inch scale
were carried on over a considerable area. The revision of 4 small area previously
-surveyed on the 4-inch scale by the Forest Survey Branch was also effected.

29. Central Provinces (Berdr Civcle).—In the course of the 1-Inch topogra-
phical survey of Berar, No. 2 Party surveyed on the 2-inch scaleall the A and B
-class forests falling in the area under survey in the districts of Akola and Yeot-
mdl, and their boundaries were traversed on the 4-inch scale. The area sur-
veyed on the 2-inch scale amounted to about 160 square miles, and the boundary
traversing to 461 linear miles.

30. Northern Circle—No. 12 Party surveyed the Manakraireserve, and parts
of the Tanglai and Lachi Khédn reservesin the Hazara district, on the 1-inch
scale. The total area amounted to 8 square miles. In addition to this, 4-inch
forest surveys previously done by the Forest Survey Branch in a part of the
Masar reserve, the Batrasi and Tandiani reserves, and parts ot Dunga Gali and
Samundar reserves, Hazdra division, were revised on the small scz;le, new de-
tails inserted, all the roads classified, and perennial water shown. The total
area thus revised on the 4einch scale amounted to 70 square miles. Part of
the Gianthal reserve, in Rawalpindi district, amounting to 0'80 square mile,
was also surveyed on the 1-inch scale by No. 12 Party.

31. Burma.—Two parties surveyed forest areas in Burma in the course of
their regular operations. No. 3 Party completed 39 square miles on the 2-inch
scale inthe Myittha and Lqwer Chindwin divisions, and No. 10 Party surveyed
152 square_miles on the samé scale in the Bhamo, Mu and Upper Chindwin
divisions, Thereserves surveyed by No. 3 Party were the Mahamyaing exten-
sion, Myittha diVision, and Thingaddn extension, Lower Chindwin division ;
and by No. 1o Party, the Simaw, Munsin, Nanhan, Mohlaing, Mainghein, and
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Punraung reserves, Bhamo division; the Nanbyan, Nangyitha and Maingwurr
reserves, Mu division, and Kanti reserve, Upper Chindwin division. As these:
surveys were conducted in the course of the regular topographical survey,
their cost will be borne by the Survey of India. As arranged last year, No. 1o
Party surveyed the Mosit reserve in the Bhamo division, area 106 square miles,
on the z2-inch scale, in advance of its programme. This being a special survey,
its cost will be borne by the Forest Department. Next season only a small
area of some 12 square miles is proposed for survey.

32. Eastern Bengal and Assam.—Parts of Sonai, Inner Line and Katakhal
reserves, in the Cdchér division, Eastern Circle, comprising an area of 367
square miles, were surveyed on the 2-inch scale by No. 20 Party. Owing to
the difficult nature of the ground, the early rains, and the presence of a man-
eating tiger, the programme of the party was not completed. The wark will
be completed next season, when parts of the Sonai, Inner Line, Katakhal,
Barali, Langai and Singl4 reserves will be surveyed.

Madras Presidency.—Forest surveys on the 2-inch scale were carried on:
during the year by No. 19 Party in the following divisions :—in South Mala-
bar, Attapidi blocks 1, 3 and 4, Erambadam, Nellikkutt, Old and New Amara-
palam, Silent valley and Karunipoya reserves, and parts of Attdpadi blocks 2,
5 and 6, aggregating 201 square miles. The unsurveyed portions of the last
three biocks will be completed next season. The traversing of the Silent
valley reserve boundary was completed, and the remainder of the New Amara-
palam reserve boundary was traversed as far us possible. 1In the Nilgiris, 209
reserved forests, of the total area of 357 square miles, were surveyed. Thirty-
seven reserves were partially surveyed but the areais so small thatit was
thought better to report the total area of each on completion. In North
Coimbatore, the Akkur reserve, area 2 square miles, and in Central Coimbatore,
the Nellimalai reserve, area 3 square miles, were surveyed. These two reserves
have been afiorested since the 4-inch survey was carried out. The total forest
area thus surveyed in the Madras Presidency is 563 square miles, and the
whole cost is debitable to the Survey of India. :

33. Bombay ,Prasidency.—An area of about 394 square miles of forest,
falling within Shirpur taluk, of the Western Khéndesh district, and Chopda and
Y4val taluks, of the-Eastern Khdndesh district, was surveyed on the 2-inch
scale by No. 17 Party. The boundaries of these areas, abolt 205 linear miles,
were surveyed on the 4-inch scale. The area is a part of the Sdtpura reserves,
and is a continuaticn of the work commenced in 1906.

34. Coorg.—In Coorg an area of 56 square miles of forest, comprising
parts of the Attur, Dubare, Yedavanad, Devamachi, Mawkal, and Mercara re-
serves, and the whole of the Anekadu reserve, was surveyed on the z-inch
scale. It is hoped that the Coorg survey will be completed during 1g909-10.

CANTONMENT SURVEYS.

35. The survey of Cantonments was continued by the same two detachments
as last year. The surveys were as formerly carried out on the 16-inch scale,
with bazaars on the 64-inch scale. An exception was, however, made in the
case of the bazaars of Secunderdbdd and Boldrum, the survey of which was the
main task of one section throughout the year ; for (hese the large scale of 1-inch
=g0 feet or 1056 inches=one mile was employed. Besides the above, the
survey of seventeen Cantonments, including the 7 Gallies, was completed. Added
portions of lour more were surveyed, and preliminary traversing of four other
Cantonments in India and Burma was also commenced.

RESULTS.

36. The total outturn of detail topographical and forest surveys on all scales
is 42,600 square miles against 55,968 of
Sq.miles.  the previous year. No “surveys on a scale

;""Ch seale .. ,Mg; smaller than 1-ingh=1 mile were carsied out
Loy .o . . 2853t during the year except the small area of 250
> Torar . aigon Square miles mentioned under special opera-

tions, in the Mishmi country. The total
area triangulated for topographical surveys
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is 35,550 square miles against 37,396 for the previous year. The area‘olf tge
maps compiled in standard sheet form for publication on the t-inch scale by
the United Provinces and Bengal drawing offices amcunted to 10,042 square
miles. Adding this 10,042 square miles to thearea surveyed we get a total
outturn of mapping on the t-inch scale of 52,642 square miles and this is a
very considerable improvement on the outturn of previous years but the area
compiled still requires to be examined in the field and these maps are being pub-

lished as a preliminary edition.

HEAD-QUARTERS OFFICE, CALCUTTA.

7. The general superintendence of these offices remained in the hands of
Coloneh F. B. Longe. R.E., Surveyor General, throughout the year,

Major J. M. Burn, R.E,, held charge of the Surveyor General’s office from
the 1st October 1908 to the 10th January 1909 when he was relieved by Colonel
T, F. B. Renny-Tailyour, R.E,, who remained in charge of it till the end of

ear.
the yColonel J. M. Fleming, LA., held charge of the Map_ Publication offices up
to the 11th October 1908 when he was relieved by Major W. M. Coldstream,
R.E., who continued in charge throughout the remainder of the year.

Major J. M. Burn, R.E., held charge of the Mathematicai Instrument
office from the 1st Qctober 1go8 to the 1oth January 1gog and again from
the 21st April 1909 to the close of the year. From th_e_ 11th Jauuary to the
2oth April inclusive the office was under the supervision of Colonel T. F. B.
Renny-Tailyour, R.E. . )

38. Map Publication Office.—Major W. M. Coldstream, R.E., continued
to act as Superintendent of Map Publication during the vear. The charge of
the Drawing, Engraving and Map Record and Issue oflices was held by Lieute-
nant A. A. Chase, R.E., up to the 17th December 1908 and from that date till
the 7th April 1909 by Lieutenant G. F. 'I'. Oakes, R.E., and for the remainder
of the year by Captain M. O'C. Tandy, R.E., Lieutenant V. R. Cotter, L.A,,
held charge of the Photo.-Litho. oftice uatil the 2nd of Janwary.1gcg, Lieutenant
G. K. T. Oakes, R.E., held charge from that date up to the 23rd June 19og
when he handed over 10 Lieutenant O. H. B, Trenchard, R.E., who remained in
charge to the clo$€®of the year, _ o o

39. This is the first year in which the reorganisation of the publication
offices could be fully tested by results, and these are even more satisfactory
than were at first anticipated. For the first time since the inception of the
new surveys, the publication of standard sheets has kept pace with the survey
and drawing. Between 1st October 1908 and joth September 1909, 175 new
standard sheets were received for publication, while 195 sheets were printed,
and a considerably larger number could have been printed, had more sheets
been received suthciently early in the vear.

If a few standard sheets which have been returned to the field parties for
further information and which have not yet been re-submitted, are excluded, only 3
of the sheets received at head-quarters before October 1st, 1go8, have not been
printed and the publication of these 3 sheets has bezn delayed solely on account of
references in connection with boundaries, etc., and not on account of delays
or difficulties in the publication offices. Theincrease in labour and the difficulties
involved in the new system of publishing sheets half the size of the old maps,
in black and 4 colours, were described in some detail in last year’s report, and
it is salisfactory to be able to report this year that they have been met success-
fully. In quality also as well as in quantily this year’s results have been satis-
factory and a steady improvement in the quality of the reproduction has been
maintained. The Topographical maps of the United Kingdom and of some
foreign countries which are reproduced by better but more expensive methods,
are superior to the Indian standard sheets in finish, but there is probably no
other country which has so large an annual outturn of new maps of this class
to produce as India, and fos Indja to adopt the more expensive methods would
necessitate an expenditure not warranted by the verv small demand that can
be expected for quile 8o per cent. of the Indian sheets, Since its reorganisation
was begun in 1906 the Photo.-Litho. office has already printed new standard
sheets representing a combined area greater than that of England, but a glance

c
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at the index map indicating the state of map publication will show that as yet
only a small fraction of the work to be done has been dealt with.

40. In addition to the new r1-inch standard sheets 126 of the old 1-inch
standard sheets covering areas for which new material is uot yet available have
been reprinted during the year to replenish stock. The number of the old sheets
which are out of print is still large. Some of them are, however, so incomplete
and out of date that pending new surveys they are not worth the expense of
reprinting.

41. New material for some 10 degree sheets is now available and 7 are
under preparation in the various Circle drawing offices. An important simpli-
fication in the method of preparing these and other maps to be compiled
from the new surveys has been effected by an arrangement made in the Photo.-
Litho. office to supply, on one sheet of drawing paper, complete combined re-
ductions of the 16 component standard sheets which form a degree sheet, on a
scale of 2% miles=1 inch. These reductions are printed in cobalt and the
detail to appear in the 1-inch map is selected and fair drawn in black over the
blue detail. The map is then completed by the addition of the lettering, ctc.,
in the ordinary way, and reduced by photography to its correct dimensions on
the scale of 1 inch—=4 miles. The degree sheets will be printed in the same
colours as the standard sheets, the plates for each colour being obtained from
different negatives of the outline map by “duffing” in exactly the same way
as with standard sheets. The hill features will be shown by brush or stump
shading printed in half-tone and possibly supplemented by approximate con-
tours at 500 feet intervals. A good deal of experimental work has been done
during the year in the direction of obtaining artistic results in half-tone shading
that will retain scientific accuracy. The chief difficulty lies in the preparation
of the original shaded drawings, as the number of draftsmen who can yet do
work of this descriptionis very limited. The difficulty is, however, being overcome
as the men acquire the requisite skill, and some very fair results have also been
obtained from drawings executed in stump shading which is a more easily
acquired art than brush shading. Another difficulty caused by the reproduction
of the blue detail ever which the shading is executed has been almost entirely
removed by the substitution of blue prints prepared by the ““dust on” process,
for ordinary blue prints. The office is indebted to Mr. R. Taylor for the inven-
tion of the ‘‘dust on” process. g

The method by which the shading is reproduced by half-tone photography
was alluded to in paragraph 55 of the summary of the Annual Report for 1905-06,
and in paragraph 66 of the summary of the Annual Report for 1906-07. It also
is the invention of Mr. R. Taylor, the head of the photo. branch of the Photo.-
Litho. office and has been communicated to the Ordnance Survey at Southampton
where it is believed to be nowin use. The process consists in printing a sensi-
tised plate from two negatives superimposed in the printing frame. The
light is thrown on the printing frame from a large mirror so arranged that the
rays fall perpendicularly on the negatives. One of the negatives. a plain or
continuous tone negative, is underexposed and developed so that the high lights
are as soft and even as possible, the other isan ordinary hall-tone negative taken
through a ruled screen. i

42. While material is rapidly becoming available for the preparation of
degree sheets, it will be some years yet before the new surveys yield material for

series. Each—i—

new maps of the -—mi“'Tor “ India and adjacent countries —TTion
sheet includes 16 degree sheets and 256 standard sheets. In the meantime, as
stated in the last year’s report, provisional editions of the i sheets pre-

pared from the most reliable information available are being brought out. The
progress on this work during the year has been real, though the publi-hed results
are very meagre. The maps of this series already published leave much to be
desired and are to some extent experimental.” Captain M. O'C. Tandy, R.E.,
the officer in charge of the head-quarters «drawing office, has devoted much of his
time to improving the Tl'wn— sheets, and althsugh some minor points have yet

to be settled and a good deal of redrawing has had to be faced (to this the
small outturn of the year is due), it is believed that a great improvement both in
quality and outturn will be reported next year, and by t e time new material is

thl
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SUMMARY. L]

available, the department will be in a position to deal with it efficiently and
expeditiously. The standard maps as the first results of survey and as the
eventual basis of all other departmental maps must remain the most important

work of the department, but the degree and —m— sheets, which are the tactical
and strategical maps of the country, are only second to them in importance.
As a sample of the form in which it is intended that these provisional maps
should eventually appear, a specimen of sheet 47 of the m series is given here.
43. The six general maps of India maintained by the department are as
follows :—

1. India and adjacent countries on the scale of 32 miles = 1 inch.
2. » " " » " 64 =1 , .
3. India on the scale of . . . . 8 , =1 , (asarailway map).
4. India and adjacent countries on the scaleof 96 ,, =1 ,,
5. ” ” ” » » 192, =1 5
6. ”n »” » » n 256 =1 5,
In addition to these the 128-mile map is still maintained for departmental pur-

oses.
d An edition of 1,000 copies of the 32-mile map has heen printed in the
colouring prescribed by the Government of India for the various Provinces and
States and their boundaries. This is the largest coloured map that the depart-
ment has yet undertaken and 6 to 8 colour plates have been used for each of the
6 sheets. ~The result is satisfactory although there are some minor defects,
due to the inexperience of the offices in this class of the work, which will be
avoided in future. The compilation for the new engraved 32-mile map in 12
plates has been completed and an original drawing for the hills, to be reproduced
in half-tone, is practically completed for one sheet. The rough estimate given
in last year's report for the publication ot the outline map some time in 1911 will,
it is believed, be found correct.

Preliminary work for a new edition of the 64-mile map is in progress, and it
is proposed to bring out a fully coloured edition of the existing 64-mile map in
1909-10.

The 8o-mile railway map has been brought up to date and published for the
Railway Board and_a new railway map on a slightly larger scale in several colours
is under consideration.

44. A number of special maps have been prepared and printed during the
year and a large number of maps, plans and diagrams have been reproduced
for other departments. Owing to the successful manner in which the Photo.-Litho.
office has been able to cope with the publication of standard sheets and to clear
off arrears of departmental work, more extra-departmental printing work of small
size 1s wanted and can easily be dealt with.

45. Drawing Office.—The siatement below gives a summary of the outturn
of the offices during the year ending 3oth September 19gog. As mentioned
above it is hoped that next year a considerable improvement in the preparation

of the maps of India and adjacent countries on the scale of "}Eilll'ian— will be
reported, and already a marked improvement in the quality of the drawing and

typing has been effected through the efforts of the officer in charge.

Statement,
. Number of sheets in
Class of map, Scale. hand during Number published.
1908-00.
General maps of India . . . . 1"=32 miles 40 14
lo
. 4 1"=256 ,,
. . . S _
India and adjacent counlries B
) . million : 30 5
e e b —
Provincial maps. . . . . .| Various . . 25 g
_ *
District maps . . . . . 1 Yand ) = 1 mile 20 15
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Class of map. Scale. Nurr;'l;irdo‘g::::?s in Number published.
- 1908-09,

S!an&ard maps . . . . . ‘7\71;;);15 . . ‘ 513 368
Administration Report maps . S 1" =38 milv;sﬁw‘j 20 B 9
Plans of Cities and Cantonments . . 7\-/;rious .7 . 136 133
Triangulation and Traverse charts . .| Various . . 136 117
Index maps . . . . . . Variou: —ii / B 72 N 423
Miscellaneous maps . P -V—aric:us 7 . 82 » 7‘49
Maps for other dep_artm;r-nt;*. . 4.__ A Various . . 214 . 162

ToraL . 1,287 904

46. Engraving Office.—The chief work of this office has consisted in the
preparation of the general maps of India and aboul two-thirds of the outline and
lettering of the new 32-mile map of India referred to in paragraph 43 has been
cut on the copper. The plates of the g6 and 192-mile maps are undergoing
correction and that of the 256-mile map has been brought up to date and an
edition of it has been published.

In the copper plate printing section 58,241 impressions were pulled, and
218 plates were steel faced.

A new scheme for the payment and grading of the establishment very
similar to those initiated by Major W. C. Hedley, R.E., for the Drawing and
Photo.-Litho. offices in 1907 has come into force during the year. It is too early
yet to report on the results, but there is every reason to beligya that the greater
power the scheme grants to the Surveyor General of dealing with good and bad
workers according to their deserts, will lead to greater efficiency.

47. Photo.-Litho. Office.—The following statement shows the cost and the
outturn of the office for the past few years:—

Statement.

| | | Tota

: otal
‘» Area of ' Number of tl::ln::fl:j:-f number

Cost of | Number of negatives Number of depart- | " ental of

Year. the negatives tagken in | impressions mental (P maps maps,
office. taken. sq. inches. pulled. p:?:lzz plans, etc., plez‘l:s,
printed. printed.

R

1905-06 | 1,87,634

l
I
l, :

'[. 1,926 1,025,942 ' 1,284,968

1906-07 | 1,77,529 1,123,001

1907-08 | 1,838,966 2,361 1,581,286 ; 1,563,453 891 1,175 2,066

1908-09 | 1,58,643

|
|
| 3,428 2,173,868 ' 1,506,607 | 2,047 726 | 2,973

a

It is satisfactory to note that the outturn hgs igcreased considerably. This
result has been obtained concurrently with the improvement in the quality of the
maps which has been alluded to in paragraph 39 above. The marked. decrease m
extra-departmental work during 19o8-0gis probably due in somt measure to the fact
that the Governments of Bengal and Eastern Bengal and Assam are undertaking
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more of their own map reproduction. In spite of the increase of departmental
work a much larger amount of small extra-departmental work than is now asked
for could be undertaken by the Photo.-Litho. office. The improvement in outturn,
quality and economy is primarily due to reorganisation of the office in 1906-08,
but it has only been obtained through the efforts made by the officers in charge
and their establishments and more particularly through the exertions of Messrs.
Taylor and Vandyke, the heads of the photo. and litho. branches.

48. The new scheme of grading and paying the men nccording to their skill
and outturn, as well as their length of service, alluded to in paragraph 52 of last
year’s report, is proving a success, and the officer in charge considers that the
satisfactory results of the year’s working are in great measure due to it. Colonel
S. C. N. Grant, C.M.G., R.E,, in his report on the Map Reproduction offices
(Indian Survey Committee Report, pp. 141, 142) stated as his opinion that the
Photo.-Litho. office, which had just been strengthened by the addition of 2 experts
from England, could attain to an outturn of about 4,000 negatives a year, _instead
of 2,000 it could deal with in 1904, and that from 1,500,000 to 2,000,000 Impres-
sions could be obtained from the machines instead of the 1,300,000 obtained in
1904. In the year under report 3,428 negatives were taken and 1,506,600 pulls
obtained ; this cleared off all arrears.

In last year’s report (paragraph g2) it was stated that the Photo.-Litho.
office was believed to be in a position to deal with the yearly oulturn of survey
worle ; it has now been proved that this estimate was correct.

49. This year has been a good one in the matter of minor improvements in
methods. Among these may be mentioned:—the introduction of “ quick
scaling "’ plan boards and of a large plan board upon which the fair drawings, on
the 2-inch scale, of 16 standard sheets can be pinned up and photographed
together for the preparation of degree sheets; the alteration of the large camera
to take a negative 453" X 313", which allows of the reproduction on one negative
of maps 433"X 293", and an imporfant improvement in the treatment of helio
plates with bitumen, which improves their printing qualities and prevents their
deterioration. s

50. The new plant received in 1go8 and referred to in.paragraph 53 of last
year’s report hamBad its effect on the outturn of process work, and during the last
months of the year the process section of the office has also benefited consider-
ably by the purchase of a large ' Levy” diamond-ruled screen (133 lines
to 1 inch). The process section pays for its own upkeep in the value of work
done and forms a useful school for the training of the establishment in the
higher methods of map reproduction, and experimental work in connection with
these methods.

51. The cost of the Photo.-Litho, office for the year, excluding the cost of
stores and plant obtained from England, is as follows :—

R
Supervision charges . . . . 8,837
Establishment . . . . . 1,209,974
Contingent . . . . . 19,832
ToraL . 1,58,643

The cost for 1907-08 was about R30,000 higher, but the expenditure of that
year cannot be censidered normal, as it included the pay of Major Hedley and
his assistant, Sergeant Lucas. The normal cost of the establishment will
probably rise slightly in the next few years as the men attain more skill and
earn higher rates of pay but provided that the survey outturn increases, as is
likely, the rise in cost will be small in proportion to the increased value of the
work done, A sum of R42,531, as compared with R49,828 in 1907-08, has been
recovered in cash agd book debit payments for extra-departmental work and the
value of the uncharged for work carritd out for the Government of India and
the department at office rates is R1,29,703 as compared with Ri,30,178 in
1907-08. }

) 52. Map Resord and Issue Office.— The face value of the maps received
in the Map Record and Issue office amounts to Rz,33,034; of this sum, R46,654
is the face value of maps printed at Dehra Diin and in the Engraving olfice; the
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remainder is the face value of maps printed in the Photo.-Litho. office. The
following statement shows the details :—

Statement,
Number of different
Class of maps. Seale. maps ol each class Value.
published.
) R

(1) General maps of India . .| 1"=32to 5 4,576

1 =256 wiles '
(2) India and adjacent countries , 1 8 0,854

(3) Provincial v million

3) Provincial maps . . . arious 20
(4) District maps P . . . }”and §”=1 mile 9 If’ggg
(5) Standard sheets . . .! Various . 337 1 48‘053
(6) Atlas sheets . . .0 1”=4 miles . 255 }24:766
(7) Administration Report maps | Various . 47 1,488
(8) Plans of Cities and Canton- | Various . 74 20,014

ments. \
(9) Triangulztion and Traverse : Various . Iro 2,750
charts.
(10) Index maps . . . .| Various . 20 2,000
{11) Miscellaneous maps .© .| Various . 101 12,125
|! "

!r TortaL . 986 2,33,034

The number of original maps, volumes of computations, etc., received into
store from other departments or branches of the office was 8,515, and 4,985

were issued.
53. The original Revenue survey records of the districts in Bengal were

transferred to the’ Bengal Drawing office for storage. The records transferred
were the following :— .

(1) Atlas volumes . . . . 81 =
(2) Village plans . . . . . 426
(3) Traverse records . . . . 234
ToTAL 741 volumes,

54. The total number of printed maps issued during the year was 1,04,661
of an aggregate value of R1,00,200. The details were as follows :—

No. of sheets, Value.
R

To Government officials . -52,783 40,653
,» India Office . . . 6,538 9,171
,» Departmental issues . 21,400 27,519
,» Private individuals . 20,118 18,448
.» Agents . . . . 3,822 4,409
ToTAL . 1,04,661 1,00,200

————————

55. The transfer of the Forest maps to the Forest Map office, Dehra Diin, was
continued during the year. The sheets of districts Damoh, Nimdr, Hoshangédbéad
and Betdl in the Central Provinces, comprising some 20,114 coples, together
with 2,574 copies of the Punjab Forest maps being despatched for storage to the
officer in charge of that office. o g

56. The revision of the map catalogues is still in hand.

57. The work of overhauling and registering the original maps and volumes
has also been steadily proceeded with and that of examining the coloured
originals, corrected prints, etc., has been completed. Most of the originals have
been classified and stored in volumes, and it 1s hoped shortly to complete this

work which was begun five years ago.
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58. The new method of enclosing the printed copies of the 1-inch
standard sheets in zinc cases with let-down fronts and storing these in racks

arranged in groups for those composing each W:m'n‘ and degree sheet has been

continued during the year and all the new t-inch standard sheets have been
stored in this manner. Considerable improvements have also been effected in
the arrangements of the rooms used for the sale of maps to the general public
and in the office generally, by the provision of additional fans and electric
lighting.

59. Mathematical Instrument Office—During the year under report, z.e.,
from 1st April 1908 to 31st March 1909, there has been a decrease in the demand
made on this office for instruments. During the last three years, i.e., 1906-07,
1907-08, and 1908-09, the value of instruments, etc., issued to public ofhices has
been R3,82,345, R3,66,334 and R3,31,230, respectively ; the value of the repairs
to instruments received for repair has been Rg42,181, R42,542 and R52,278,
respectively ; and the value of instruments received from Government officers
when “no longer required” has been R58,128, R70,486 and R71,241, respectively.

The book value of the stock in the serviceable store at the end of each year
during that triennial period was Rs,35,535, R7,62,415 and Rg,77,261, res-
pectively. The larger stock in hand at the end of the year under report is due
to an excess of receipts over the issues; the receipts included nearly four lacs
worth of instruments, for which indents had been sent Home in previous years
in order to replenish the stock which had run very low.

The book value of the instruments, etc., in the repairable store at the end of
each of the last three years was Ri1,12,389, R98,578 and Ri,21,746, res-
pectively. All instruments for which there was any great demand were sent to
the workshop for repairs and transferred to the serviceable store for issue, as soon
as possible.

Two  profit and loss " statements have been prepared in accordance with
the orders of the Comptroller General-——one showing the resulis of the operations
of the stores branch and the other of the workshop. The stores statement shows
a profit of R14,606, and the workshop statement a loss of R6,782 due to the
isﬁue of grain compensation allowance to the men, which was an exceptional
charge. ..

The number of men and boys employed at the end of each of the last three
years was 431, 457 and 464, respectively.

The total value of issues during the year under report shown in the * profit
and loss " statement on account of stores, amounts to R3,44,971 as against
R3,77,118 for the previous year, and the value of the work done in the workshop
during each of the last three years, was R2,16,730, R2,54,916 and R2 41,215,
respectively.

The value of instruments, etc., manufactured in the workshop during each of
the last three years was R87,588, R1,11,901 and Rgt,571, respectively, and the
value of instruments, etc,, purchased locally during each of the last three years
was R4,189, R1,943 and Rj,052, respectively. '

The value of instruments, material, etc., obtained from England through the
Director General of Stores, during each of the last three years was R4,36,240
R4,04,985 and R4,56,322, respectively. RO

During the year Mr. Woodhouse, the senior Assistant Manager, took leave
for three months to England.

Towards the end of the. year under report two additions to the main huilding
were completed ; one consisted of an extension to the theodolite and general
repair room on the ground floor, with a drawing office and painter’s shop on the
first floor; the other, an extension to the main porch for the storing of packages
etc., until the invoices of their contents are received and they can be disposec:l’of,
with a room for packing and despatching above it. These additions have been
needed for many years and *give great relief to the over-crowded workshops.
Certain altgrat'lons were made to the brass foundry and main workshops to ensure
better ventilation and light, and.these have also proved satisfactory.

] ni}‘o r:lhe ‘\:/_orksglophhave befen added several machines, amongst them a large
planing machine fér the manufacture of straight-edges and etal rules of all sorts

h. h . f . . N « H "
;v’;(:chin»\e;re ormerly obtained from England, and also for trueing up ' lathes and
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Many more self-centring stands for theodolites have been fitted up during
the year. The workshops have made further progress in the way of repairs and
manufactures, and it is hoped that a great many more instruments which
have in the past been procured from England may in future be manufactured
here, and unless there are very exceptioral demands during the next two years
there will not be any necessity to import many instruments from: England except
those of the most delicate construction, or such as are only required in
small quantities, or those which for special reasons it is advisable to continue
importing, such as thermometers and optical glasses.

Stock-taking of all the stores has been carried on during the year, and
where discrepancies have been found, the necessary enquiries and book corrections
have beer made.

The price list mentioned in the last report is nearirg completion, and it is
hoped that it will be issued shortly.

BRANCH OFFICES.

TRIGONOMETRICAL OFFICE.

60. The Trigonometrical Branch was under Colonel S. G. Burrard, R.E.,
F.R.S., Superintendent, Trigonometrical Surveys, to the 15th August 1gog,
when he was deputed to England in connection with the triennial conference of
the International Geodetic Association. He made over charge of his duties
to Captain H. H. Turner, R.E., who continued in office to the end of the year.

Captain H. H. Turner, R.E., held charge of the technical offices up to the
15th August from which date Lieutenant G. F. T. Oakes, R.E., continued the
duties to the end of the year.

Mr. T. A. Pope, in charge of the Forest Map office, continued the super-
vision of the Photographic office throughout the year.

Five Probationary Sub-Assistant Superintendents of the Survey of India and
six Probationary Assistant Superintendents of the Burma Land Records, were
put through a course of training during the year.

61. Computing Section.—The following computations were carried out in
the Computing office :— —

(a) Computations of the remaining heights and extra azimuths and discre-
pancy per mile in common sides of triangles of the North-East
Longitudinal series.

(6) Compilation of the azimuth list of intersected points, co-ordinate list
and alphabetical index of stations and well-known intersected
points.

(¢) Examination of the triangulation charts of the North-East Longitudi-
nal series.

(d) Captain Gibbon's triangulation examined, and experimental compu-
tations done in connection therewith, and Khan Bahadur Sher
Jang’s observatsons for heights in Persia reduced.

(¢) The cause of discrepancy between the triangulations in Persia by
Lieutenant Crookshank and Yusuf Sharif was investigated.

() Rai Bahadur Lal Singh’s observations for heights in Chinese Tur-
kistdn and Kansu were reduced.

(¢) Certain computations were done for Sir F. Younghusband in connec-
tion with the ascent of peak K-2 in Kashmir by the Duke of
Abruzzi.

(k) Old records were examined and experimental computations made to
determine the cause of discrepancy pointed out by the Superintend-
ent in charge Burma Surveys between the Great Trigonometrical
values of certain points and those obtained by No. 3.Party and
No. 19 Party in Burma and Malabar Coast series respectively.

(/) Computations were carried out and information supplied to the
Geodetic Institute. Ferraro’s and Merfiman’s formulz for comput-
ing mean and probable errors of triangulation were compared and
tested. .

(/) Computations for extending Bessel's Table of refraction were done for
th: Director of the Hongkong Observatory.
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(#) Information for the adjustment of level circuits was collected from the
English and American publications.

(/) The heights of stations of the Calcutta Longitudinal series were
adjusted in terms of the values obtained by spirit levelling.

(m) Two computers were employed for three months on computations in
connection with the levelling volume.

(n) The computations of a table of distances in feet corresponding to a
subtense bar of ten feet are in hand.

(o) Certain Tables of the 4th Edition of the Auxiliary Tables are being
extended to 45° in latitude for incorporation in a smaller edition ot
the Tables for use of explorers and surveyors.

(#) Computations of the Bangkok Secondary series are being revised

» with the object of determining the best triangulated co-ordinate
value of Bangkok, the capital of Siam.

(¢) Compilations of data for Frontier and Trans-Frontier Degree triangu-
lation charts are in progress.

() Major Lenox-Conyngham’s papers on Pendulum Observations were
printed and distributed.

(s) Routes in the Western Himalaya and Kashmir and a catalogue of
scientific books and subjects in the Trigonometrical Branch office
were passed through the press.

(#) The synoptical volume of the North-East Longitudinal series is nearly
ready and will shor(ly be issued.

(#) '“ A series of papers on the measurement of bases by means of wires’
is passing through the press.

{(v) Data from the records was supplied to 53 officers.

(w) The meteorological observations were continued as usual.

(x) The necessary professional aid in connection with the protection of
stations was rendered to the office of the Superintendent, Trigono-
metrical Surveys.

Five hundred and twenty-two stations were repaired by the district
officers at a cost of R3,296. '

Out of 333 districts from which the reports are annually due, 14 failed
te make returns.

62. Drawing Section.—Ninety-four sheets on the 1-inch scale of Dr. Stein's
exploration in Chinese Turkistin were compiled. The drawing of all, except
4 hill sheets, has been completed. The sheets are now being sent to press, as
rough corrected proofs of the outline sheet are being received back from
Dr. Stein.

The following maps have been drawn and sent to press:—

(1) Thirteen Geological charts for Part [V of the Himalayan Geography.
(2) Forty-two Triangulation charts and 3 special charts on the 1-inch
sScaIe gf 1thelNorth-East Longitudinal series for inclusion in the
ynoptical volume.
(3) An quttaxdqhartlto the Grleat Tri_gopomeéricgill Survey of India to be
printed in colours, scale one incn=g6 miles.
(4) A magnetic chart, scale one inch=g6 miles.
(5) Four degree triangulation charts, scale one inch=4 miles.
(6) One ;t).]atelsl(}:omfng progress of triangulation in India for the Inter-
national Conference.
(7) One orographical chart of Region No. 7, scale one inch=128 miles.
8) Oned cfhart to illustrate the areas in which gravity is in excess and
efect, scale one inch=256 miles.
(9) Three preliminary isomagnetic charts.
(10) Triangulation charts for Professor Helmert.
(11) "One levelling chartsfor International Conference.
(12) Index Map of Dr. Stein's Explorations for the Viceroy.
(13) Indx):] Map of Dr. Stein's Explorations for the Board of Scientific
vice.

(14) Index Map to - and degree sheets.
(15) Punjab survey sheet No. 308 S.W.
(16) Five miscellaneous maps.
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The following are in hand : —

(1) An Index chart of the North-East Longitudinal series.

(2) Index chart of the degree triangulation charts on the Frontier of
India.

(3) Map of Persia, scale one inch=40 miles.

(4) Six Punjab level sheets.

(3) Ninety-six degree triangulation charts of the Frontier.

(6) Four ——— sheets.

million

(7) Dehra Diin Municipality and Cantonments in 4 sheets, scale 12 inches
=1 mile. .

(8) Guide Map of Mussooree and Landour, 8 inches=1 mile.

(9) Captain Wahab's Height Indicator for 1-inch scale. o

The proofs of all maps have been examined and corrections carried out as usual.
Eight hundred and one maps were coloured.

63. Photo.-Zinco. Section.—One thousand four hundred and seventy-eight
inaps and diagrams were photographed against 1,467 during 1907-08 and 267,732
pulls taken against 258,510 taken during the previous year. The lithographic
machine press has been in full work throughout the year on Cantonment and
Forest maps and triangulation charts. The printing of Dr. Stein’s 94 maps,
in 6 and 7 colours, commences next season. These alone will keep the machine
fully occupied for two years without printing other departmental work. It will
therefore be necessary to ask for the assistance of the Calcutta office in the
publication of these maps in order that there may be no delay in publication of
other maps.

64. Photographs of the sun were taken on 336 days during the year.

FOREST MAP OFFICE.

65. This office remained throughout the year under the superintendence of
Mr. T. A, Pope, Superintendent, 2nd Grade, except for one month from the 3rd
May 1909, while he was absent on privilege leave, when Mr. A. Descubes,
Superintendent of Forest Map Records, officiated in charge.

The number of maps issued to Forest and other officials and to the public
during the year was 7,689, of which 3,335 were coloured maps. The number
issued last year was 11,177. The value of the maps 1ssued was, however, con-
siderably greater during the past year, the amount realised by the sale of maps
being R3,3!2, as against Rz,018 realised last year, and Rt1,750 in 1906-07.
Of this amount, R2,244 was adjusted by book debit, and R1,068 accrued from
sales to private individuals and trading companies. ) _

66. The following is a brief summary of the mapping execpted during the
year: —Of the standard sheets of Forest Surveys 62 were published, 17 were in
the press, and 94 were in various stages of preparation. Of the working plan
and other special Forest maps, 8 were published, g were in the press, and 19 were
in hand. Two general maps of India, on the 48-mile scale, were put in hand for
the Inspector General of Forests’ Quinquennial Report for 1904-09, and also 6 on
the g6-mile scale, showing distribution of the principal Indian timber growth.

Provincial Forest maps of Burma and the Central Provinces, on the 32-mile
and 16-mile scales respectively, were published. A similar map of Bengal, on
the 32-mile scale, was completed and sent to press, and one of the Punjab, on the
16-mile scale, was commenced. )

The drawing of the new district Forest maps of the Madras Presidency, on
the quarter-inch scale, which was commenced last year at the instance of the
Conservators of the three Circles, has made good progress during the year. The
fair drawing of the South Canara, Madura, Tinnevelly and Cuddapah maps was
nearing completion at the end of the year and they will be sent to press early in
the ensuing year ; that of the Coimbatore district map has recently been put in
hand. Arrangements are being made to publish these district maps in the first
place as ordinary editions omitting all special Forest features. '

Blue impressions of 18 of the new 2-inch standard sheets have been received
during the vear, for the insertion of additional Forest details in‘erder to publish
them as special Forest editions. Of these, two have been published and the remain-
der are in hand. Out of the 36 blue impressions of 2-inch sheets received last
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year, 16 have been published and distributed, 6 returned to press for publication
and the others are in various stages of progress. In future the Forest details are
to be inserted on bluck impressions of the sheets, carefully printed on thick
drawing paper, instead of on blue prints as heretofore. This method has the
advantage of furnishing originals for photography complete in every respect, thus
saving the trouble of making separate helio-plates from the blue prints containing
the forest information only, and of sur-printing from these plates upon previously
printed copies of the public edition.

During the year, 30,944 copies of Forest maps were received from the Map
Record and Issue Office, Calcutta, and other offices, for storage. A large number
of maps have yet to be received from Calcutta, and the erection of new racks
for their reception has gone on steadily throughout the year. As mentioned in
paragraph 68 of last year’s Report, there is insufficient space in the present build-
ing for the accommodation of these maps when received, and proposals have been
submitted for an extension of the building. It is roughly estimated that space
will eventually be required for about 5 lakhs of printed maps, whereas there 1s at
present only sufficient rack accommodation for about half that number. The pro-
posed scheme of extension includes the erection of an upper storey over a portion
of the present building for the accommodation of the tidal establishment of No. 25

Party.

LOCAL DRAWING OFFICES,

67. United Provinces Drawing Office.—~(a) This office was under the
administrative control of the Superintendent, Northern Circle, and Mr. J. M.
Kennedy, Extra Deputy Superintendent, was in charge. The working establish-
ment was 1 surveyor, 1 computer, 1 typer and 17 draftsmen, permanent or
temporary. :

. -. . l
(8) Eight 2-inch standard sheets in :he old form, namely, 54 56355’

] M F Lo
54 9 & 13’ 54?&5' 63 9 & 13 63 11 & 1y 63 1 &S,Jn& 15 and nine in the

N (o] K ’ .
new, namely, 54 SSones e 54 g 63 —— were drawn, wholly or in part,

and one I-inch a'd standard sheet was partially revised, namely, 63 ﬁﬁ ; the

total area compiled and mapped being 5,532 square miles. The 29 traverse
charts prepared cover an area of 5,087 square miles. Three district maps,
namely, Farrukhdbdd, Mainpuri and Etah, were prepared on the }-inch scale,
comprising an area of 5,121 square miles.

(¢) The total cost for this office for the year under report was R17,745.

(d) The proposed work for the ensuing year is the 2-inch mapping of
standard sheets in which the districts of Hamirpur and B4nda4 fall, using the latest
Land Records surveys and supplementing where necessary for the compilation of
the sheets by the best other material available. The traverse charts will also be
continued and Jalaun, the last of the series of districts maps, will be completed.

68. North-West Frontier Drawing Office.—(a) This office was under the
administration of the Superintendent, Northern Circle, and was under the execu-
tive charge of Mr, G. P. Tate throughout the year.

(6) The map of Turkist4n is nearly completed and will be finished by about
November 1909,

(¢) EﬁlnTn sheets Nos. 30 and 35 are in hand, and the hills are being reduced
by pentagraph from the %-inch sheets and }-inch sheets, from which the _i—
sheets have been compiled. These features will be transferred, to “ dust ";nlc;':
Llue prints and then brush shaded. 3

'Fd). Degree sheets 8 D and K, and g M were redrawn and submitted for
publication. .

69. Simla Drawing Office—(a) Lieutenant ]J. D. Campbell, R.E., held
charge of this office which consisted of four permanent and five temp;orary
draftsmen. On the 1st Octobef 1908, the compilation of 13 degree sheets had
been completed and 19 more were in hand. The fair drawing of 4 sheets had
been commenced.: During the year under report the number of sheets in hand
has risen to 45, whilst '|8 more have been asked for by the Chief of the Staff and
the collection of materials for the latter has been started. The fair drawing of

D2
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13 outline sheets has been completed and 7 more are in hand. Experiments
have been made in hill shading with various mediums and fair results have been
obtained with pencil and stump shading on Bristol boards. Eight degree sheets
(numbers 251, ], K, M; 10 C; 3 M, N, O) with hills thus drawn, have been
forwarded to Calcutta for proofs. The histories of all the degree sheets which
have been compiled in manuscript will be sent for publication at the same time as
the sheets concerned.

(6) The total cost of this office for the year under report was R13,736.

70. Burma Drawing Office.—(a) Mr. T. Shaw who was re-employed in 1907
after retirement from the department remained in charge throughout the year.
Messrs. O. D. Smart and C. S. Littlewood were attached to the office for short
periods. Mr. A. ]. Smith, one of the two draftsmen whose services were'lent to
the department by the Ordnance Survey of England was temporarily posted to
the office in June for the purpose of giving instruction to the draftsmen. A
photographic section was added to the office at the beginning of the recess and
Mr. Murphy of the head-quarters office, Calcutta, was attached to the office for
the few weeks for the purpose of starting the section and training a photographer.
The office now carries out all the photographic and vandyking work of the parties
recessing at Bangalore with excellent results and much time and expense are
thereby saved. The work of the office consisted of the preparation of degree
sheets, carrying out the arrears of the mapping of field parties, examination of
fair maps and proofs and the preparation of colour patterns,

(4) One degree sheet No. 93 L was completed and will be sent to press

before the end of the year. Four siandard sheets, namely‘, 58%, 84 _M com-

. : : 13 15, 16
prising an area of 1,778 square miles were completely drawn and 14 partly.

Sixty-four standard maps were examined and sent to press, 54 colour patterns
were prepared, and 74 proofs were examined. In the photographic section 42
outline sheets were vandyked and 48 enlargements and reductions were made,
The services of several draftsmen were lent to various parties during the recess.

(¢} The cost of the office for the year under report was R20,403.
7t. Bengal Drawing Office (Standard Mapping Section).—(a) This section

of the Bengal drawing office has remained under the adminisfration of the Sur-
veyor General through the Director of Surveys, Bengal, throughout the year; the
remainder of the office having been transferred to the Bengal Government from
31st January 19og. .

(6) The following 22 standard maps on the scale of 2 inches=1 mile and
covering a land area of 4,510 square miles have been completed and submitt :d
for publisation during the year, z:z., sheets 72%7, 72 _5,?—.7’ 79 1'2}3*!6. 79 o :6, X

G K N o} F
VT s mi5e 19551013 1975 Sheets 72 -5, 72 515-and 79 T

. : K L .
are nearing completion ; sheets 72 B 128570 12 = the northern section of
(o)

—5» have complete details transferred on them in pencil; sheets

72; and 64

72—% and 64 OT. are completely plotted, and the following sheets have been
. K L o P
projected but not plotted as yet,— 72 2 125567559 127 12 et and
64-2.. Sheet 72 K (old No. 203) in four sections although ready in all other
4755 11,15 \ s . -
respects could not be completed during the year owing to the non-receipt of the

village lists of two thdnas of South Moraghyr which are required to correct the

spelling of the village names. SlTeet 72—%, of which the preliminary edition was

published without village boundaries, has since had village boundaries drawn on

it in black. The work of adding boundaries in black for the publication of spe-
cial provincial editions has now since been stopped pending further instructions.

(¢) The following items of work have been done for the Map Publication

fhce 1 —
° 1. Twenty-eight grey prints have been coloured. .
2. Fiscal limits and cultivation have been coloured on 42 black prints.
3. Forty-nine uncorrected proofs have been examined and corrected with
regard to colours and other details. An additional copy of each
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of these prints has been kept for reference in the office, In addi-
tion, 54 copies of maps not published in colours have been colour-
ed for the office.

(d) Twenty-seven traverse charts of North Bihdr, 8 of R4nchi district and 3
of Chittagong district have been sent for publication during the year. Their

numbers are as follows :—72 56 12775010 v e VR v T e T T T

K ]
725575 6,0,10,13 18 13%,2,356 79 1t and 79 PNTRTE One other chart of

Chittagong district 79 —:4— is practically ready and will be sent for publication

very shortly. All the other charts of this district will in future be drawn in the
Eastern Bengal and Assam Drawing office. .

(¢} The publication of a special edition of the standard maps of Bengal on
the 1-inch scale with village boundaries is under consideration. If it is decided
to publish this edition, all future traverse charts of Bengal will be prepared from
them, except such as may be urgently needed for topographical surveys which
will have to be separately projected and plotted and the village boundaries trans-
ferred on to them from the thdna maps which are prepared on the 1-inch scale.

(/) The 8 traverse charts of Rdnchi district which have been completed,
have been prepared by projection, plotting of trijunctions and transferring of
village boundaries on to them from 1-inch reductions of cadastral maps, as no
standard maps of this area have yet been commenced. In addition the following 17

charts of this district have been projected and plotted, viz., 733

1 4:6,7,8,11, 12,14, 15, 16
737@%? and 73 :TE.S . Of these, 73% and 731_?7 have village bound-
aries partially transferred on to them in pencil. Further work on these charts
has been postponed pending final orders on the question of publication of a spe-
cial provincial edition of the standard maps.

(£) The total cost of the office for the year under report was R33,069.

NEW STANDARD MAPS.

72, The following statements show that the number of sheets surveyed is
considerably more than the number drawn, but this is due to the fact that in
column 4 only those sheets which have been drawn and finally passed by Circle
Superintendents up to September 3oth, 19og, have been included. A large num-
ber of those sheets shewn in column 6 will very shortly be submitted for publi-
cation. The number of sheets published in the year under report is 174, which
compares very favourably with the number published in 1907-08, namely, 85, and
it is not anticipated that it will be difficult in future for the publication office to
keep well up to date in dealing with the number of maps submitted for publica-
tion. The Table as now published gives a complete record of the preparalion and
the publication of all the new standard maps for the year under report,
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ESTABLISHMENT.

73. The following officers have been appointcd to the department :—
Lieutenants P. G. Huddleston, R.E., and K. Mason, R.E.

74. From the Provincial Service five officers retired :—

" Messrs. W. M. Kelly, S. F. Norman, L. F. Berkeley, C. S. Kraal and
A. Descubes : two resigned: Messrs. F. W. Marten and B, F.
Cooper; and five died: Messrs. C. G. S. Wood, Rahmatulla,
K.S., M. ]. Sheehan, H. W. McDonald and A. G. Wiseman,

Five officers have been appointed to the Provincial Service as proba-
tioners.

4

75. Four officers have been transferred from the old to the new Provincial
Service and nine surveyors have been promoted to the Upper Subordinate
Service.

76. The services of the following officers are deserving of special mention :—
Colonel Burrard, R.E,, F.R.S., Bt.-Colonel Renny-Tailyour, R.E., Lieut.-Colonel
Gordon, 1.A,, Majors Ryder, D.S.0., R.E,, Pirrie, LA, and Coldstream, R.E.,
Captains Wood, Gunter, M.O’C. Tandy and Phillimore, and Lieutenants Baker,
Campbell, and Chase, R.E.

Provincial Service—Messts. L. F. Berkeley, J. M. Kennedy, A. Ewing,
M. Gastaud, A. B. Smart, H. G. Shaw, J. H. Nichol, Aulad Hossein, J. O. Greiff,
W. Newland, E. C. ]J. Bond, Hanuman Prasad, Dhani Ram, ]. R. Newland,
Syed Zille Hasnain, C. West, E. B. West, H. D. W. Stotesbury, C. H. Tresham,
V. D. B. Collins, M. M. Mudaliar, A. J. A. Drake and F. H. Grant.

Upper Subordinate Service.— Anantarao Dhondiba, Abdul Hakk, Dalbir
Rai and Hayat Muhammad.

Surveyors, Draftsmen, etc.—Paras Ram, Hamid Gul, Ahmad Shah and Raj
Ali of the Northern Circle and Ram Saran, Nain Singh, Pertab Singh, and B. V.
Narain Rao of the Eastern Circle.

Head Quarters Offices—Mr. T. A. Ferrier of the Mathematical Instrument
office, Messrs. R. Taylor, F. R. Vandyke, R.E., S. Colquhoun, ]. Vieux,
J. D'Silva, Hingoo Jan and Nasir Ahmed of the Photo.-Litho. office, T. |. Jellicoe,
and Suropada Roy Chowdhuri of the Drawing office, and Babu Chuni Lal Dey,
Mr. E. A. Rundlett and Babu Neorendra Nath Mukarji of the Clerical Establish-
ment.

'EXPENDITURE.

74. The total cost of the department for the survey year ending joth
September 1gog is R32,35,460, while that for the financial year ending jist
March 1909 is R33,81,569 against an estimated cost for 1909-10 of
R33,90,750- _ _

78. The actual expenditure on topographical surveys for the survey year
1908-0¢ amounts to R16,51,677 against R16,04,83¢ of the previous year.
The expenditure on topographical surveys compares favourably with that of last
year, as a reference to the areas surveyed will show. These are 42,600 square
wiles for the year under report against 35,968 square miles for 1907-08.

79. The cost of the trigonometrical and scientific parties is Rd4,17,542
against R4,13,283 of the preceding year. But this expenditure as in the
case of last vear is abnormal and temporary.

80. The cost of cantonment zurveys amounts to Rg54,811 against Ry52,906
for 1907-08. ) ‘

81. The expenditure on the local drawing offices, excluding the North-West
Frontier and Simla Drawing offices, which are included in the expenditure of the
office of the Supcrintendent, Northern Circlp, amounts to R7r,217 against
R33,412 of the previous year. o .

82. The expenditure on cadastral operations in _Burma amounts to _R8,282
only against R1,57,847 of last year. The decreasc is due to the abolition on
the completion of its work of No. 7 Party that was employe 1 there.
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PART II

THE OPERATIONS OF FIELD PARTIES.

TRIGONOMETRICAL SURVEYS.
INDIA TRTANGULATION.

No. 24 PARTYV.* -

83. The party was under the charge of Captain €. M. Browne, D.S.0,
R.E,, throughout the

Personnel.
year under report and

CM.B é"_.':,”f)'""f{(;ﬁ‘?m," was divided into § prin-

Captain C. M. Browne, D.S.0,, R.E.. in charge. :

M, ]. de G. Hunter, M.A. cipal and 4 secondary
Lieutenant E. B. Cardew, R.E. detachments.
Lieutenant G. . T. Oakes, R.E. The detachments were

Prowincial Officevs: distributed as follows : —

Messrs. C. H. Tresham, J. H. Johnson, Abdul llai, L

V. D. B. Collins, E. W. Smith,”G. A. Norman, B. T. Wyatt, Principal.

Abdul Karim, K. S. Gopalachari, Mohan Lal Arora, V. P. Wainwright, (a) Baluchistan detach
C. S. Mclnnes. .
ment, working on the
North Baluchistan series.
(b) North-West Frontier Province detachment, working on the North
Baluchistdn series.
(¢) Burma (Shan States) detachment, on the Great Salween series.
(d) Burma (Upper) detachment, on the Upper Irrawaddy series.
() Kashmir detachment, on the new Kashmir seties.

Secondary.

(f) Punjab detachment, on the traverse from Burdla T. S. of the Jogi Tild
series to Shorkot h. s. and to Dordwal4s.

(g) Assam detachment, on the selection and building of stations forjthe
Khasi hills secondary series.

(#) l.ower Burma detachment, on the selecltion and building of stations
for the Mawkmai sercondary series.

(s) Upper Burma detachment, on the selection and building of stations
for a secondary series along the meridian of 97°.

84. Buluchistin detachment.—The programme was to commence the
North Baluchist4n series from the side Zawa-Zibra of the Kaldt Longitudinal
series and to carry the triangulation as close to the western and northern
borders of Baluchistdn as practicable, closing on the Great Indus series if pos-
sible about latitude 32° 30"

Lieutenant Oakes, R.E., was the observer and his detachment was formed
mostly of newly recruited men with a nucleus of old men.

The detachment assembled at Mastung Koad ou the 16th May 1go8 and
left shortly after for the first station.

Observations were taken at Zawa and Zibra stations of the Kalt
Longitudinal series and new stations were fixed at Koi Maran, Rastari Taing,
Mashelak, Takatu, and Khwéja Amran.

An astronomical azimuth was observed at Mashelak ( Lat. 30° 14/, Long.
66° 47') und the difference, found between the value so obtained and that
computed from tht triangulation was 1”25, the sign of this difference was
positive which is in accordanc? with other values found in that region.

*The statement ofi page 24 of the General Report of the Survey of India for 1907-08, that the computed
values of azimuth are’ always larger than the astronomical values, was incorrect. Ia Baluchistén, the
computed values are smaller, as has been well known for years. The persistency of their deficiency shows
that our triangulation is being taken too far south. The incorrect statement in the report for 1907-08 was
not due lo any difference of opinion on the point, but to a clerical mistake that eseaped detection.

E 2
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The work was greatly hindered by dust haze which is prevalent in the
summer, but the height of the stations made it impracticable to carry out the
work in the winter,

Lieutenant Oakes carried the series up to the Toba plateau (Lat. 31°).
The 8 completed triangles have an average error of 0”41 and contain an area of
3,500 miles,

The side Koi Maran-Takatu is remarkable for being the longest side yet
employed in the principal triangulation of India; its length is over 68 miles.

The detachment suffered considerably from malarial fevec owing to the
unusual amount of rain that fell. Work was closed at the end of November and
the detachment recessed at Dehra Diin.

85. In August 1909, Mr. Tresham recommenced the work from the point
where Lieutenant Oakes left off and up to date has fixed new stations at *Padu-
ghar, Nari Shan Shela, Ghandak, Kand, Barsha, and Sakir.

. The work is still in progress and consequently full details cannot be given
in this year’s report.

86. (b) N.-W. Frontier Province detachment.—Lieutenant Cardew, R.E.,
was the observer and his programme was to start the North Baluchist4n series
from the east and to carry it southwest over the Sulaiman range with the inten-
tion of joining up with the western part of the North Baluchistdn series which
had been begun in 1908. 1In addition to this a secondary series was to be run
in order to fix the positions of Pakkalota, Jinighar and Darweshta Sar with
acc]uracy in order to co-ordinate the triangulation in the Tochiand Kurram
valleys.

87. The detachment was formed in the beginning of October 1908 and
proceeded to Dera Ismail Khidn and thence to Umar Khel, a station of the
Great Indus series, but it was found that the triangulation could not be
commenced from here as the station of Maiddn had been destroyed. The series
was therefore commenced from the sides Bani-Sakesar and Sakesar-Umar Khel,
and a new station, which has been called Maid4n 11, was built near the site of the
former one. On the hill a broken stone with a single dot cut on it was found
covered with a cairn and Lieutenant Cardew's observations shew that it must
have been almost exactly on the site of the former station ; this is clearly shewn
by the data of the two points given below.

I represents the data of the stone found from observations by Lieutenant
Cardew,

II represents the data of Maiddn H.S., from the synoptical volume of the
Great Indus series.

Lat, Long. Height.
I 32°51'5":70 71°10'39"°99 4256°7 feet.
I 32°%1’5"70 71°10’40"00 42750

88, Observations were made by Lieutenant Cardew at the following
principal stations :—Bani, Sakesar, Umar Khei, Maiddn No. II, Sheikh Ullah,
Baindarra, and Shistarg ; the last four being newly constructed stations; Shistarg
is on Sheikh Budin, but is lower than either the principal or the subsidiary station,
which formerly stood there.

Owing to the building of the cantonment both these had been lost,

Baindarra is near the site of an old station. From this station and from
Shistarg only the back angles were observed as the station which was intended
to be on IKaisarghar or the Takht-i-Sulaimdn could not be built for political
reasons.

Stations have been built on Zidrat, Surkund, and Sangarghar, but no
observations have been taken and it is probable that a junction will now have to
be made with the Great Indus series in the neighbourhood of Dera Ghézi Khdn.

Work was closed and the detachment returned to recess quarters at
Mussooree in the middle of April. , ]

89. The health of the men was on the whole good, but on first leaving
Dera Ismail IKh4n many suffered from malarial fever which was very prevalent
at that time in the district. . )

go. (¢) Burma (Shan States) detachment.—The programine was to continue
the Great Salween series from where it had been left off m 1907-08, but to
bend the series to the eastward taking it across the Salween so as to include as
much as possible of the country within the British border. Captain C, M. Browne
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was the observer and the detachment assembled at Lashio on the gth November,
but heavy rain fell continually until almost the end of November and no work was
possible until the first week m December. ]

New stations were fixed at Kiip Ma, Hpa Hpak, Paning Lung, Aunglawn,
and Win Wa.

An astronomical azimuth was observed at Kiip Ma and the difference
between the value so obtained and that computed from the triangulation was
8”60, the sign of this difference was negative which is in accordance with other
values obtained in Burma.

In addition to the principal work Captain Browne fixed several of the
topographical triangulation stations on which No. 2 party were basing their
work.

Th* dust haze came on early in the year and work hid to be closed on the
2nd of March, the detachment arriving at Lashio on the 215t March. '

The country on the east of the Salweenis very difficult to traverse, the hills
being steep and roads practically non-existent. The heaith of the detachment
was on the whole good although in the early part of the season fever was very
prevalent and in the district small-pox was rife in the villages. A detailed state-
ment of the outturn of work is given at the end of this report. .

() Upper Irrawaddy detachment.—Mr. Smith with a small party of men
selected and built the stations for this szries from the initial side Soag-Tangte of
the Great Salween series up to Latitude 25°3)". Lieutenant Cardew, R.E., will,
during the next field season, observe these stations and continue the selection and
building. The series, which is at present trending northwards, will be deflected
to the west in latitude 25° 30° and will be eventually joined to the Mandalay
series io longitude g6°.

(¢) Kashmir detackment.—The programme for this detachment was to com-
mence a series from the side Nerh-Khagriini of the N.-W. Himalaya series
and to carry it northward to connect up with the existing series in Kashmir. The
detachment was formed in Dehra Ddn in the middle of April and proceeded to
Réwalpindi. The observations were delayed by stations ahead not being ready
in advance, andin July and August by the monsoon. Mr. Wyatt with a small
party was detached to inspect and repair the stations of the old Kashmir
series. This detachment is still in the field.

91. Secondary triangulation.

(/) Inthe Punjab a traverse was run with the Jdderin apparatus from Burdla
T. S. of the Jogi Til4 series to Shorkot h. s. and Dorawald s. in order to co-
ordinate the various traverses on which the topographical and revenue work of
that district are based. The observers were Messrs. Tresham, Wyatt and
Meclnnes. The difference found between the values thus obtained for Shorkot
and Doradw4ld and those given in the synoptical volume is considerable. Consi-
dering the accuracy of the methods used in the traverse it is more probable thar
the error lies in the secondary series of which Shorkot and Dordwala are stations,
unless the assumed length of “C"” wire is in error. Comparative data are given
below : -~

I represents values obtained from the traverse.

1 represents values from the synoptical volume.

Station, Latitude. Longitude.

Shorkot (1) 30°49’ 5780 72%06’ 42730
(I1) 30°49’ 58”51 72%06’ 43”23

Dord wdld (1) 30°27' 51764 72°29' §5”*725
(I1) 30°27' 52”60 72°29' 56”02

The total length of traverse was 118 miles and as a bench mark has been
embedded every 6 mlles the height of which was obtained by spirit levelling the
line should be of permanent utility when the error has been located and distributed.

_(¢) In Assam,Mr. Johnson commenced the selection and building of the
stations for the IKh4si Hills secondary series, his detachment consisted of 22 men
and held work was begun from Shillong in the beginning of November. Some
difficulty was experienced in obtaining transport and supplies and the detachment
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suftered a good deal from malarial fever but satisfactory progress was made in
the work.

(#) In Lower Burma the selection and building of stations for the Mawkmai
secondary series was carried from the starting side, (Letpataung-Suletaung) of the
Mandalay meridional series, up to longitude g8°15’.

_ Two observers will be employed this field season and it is hoped that it
will be completed at an early date. [n the year under report Mr. Collins was
in charge of the detachment and 28 stations were selected and built.

() In Upper Burma a small detachment under Mr. Mohan Lal Arora
was employed on the selection and building of the stations for a secondary series
in Bhamo district starting from the side Tangte-Taungkalat of the Great Salween
series. The seriesis intended to run north along the meridian of 97° and
Lieutenant Cardew will try to fix the stations already built from his stdtions of
the Upper Irrawaddy series which will run parallel to the secondary series.

-92. The party was inspected in recess by the Superintendent, Trigonometri-
cal Surveys, during June Igog.

STATEMENT OF OUTTURN OF WORK,
Baluckistin detachment (North Baluchistin series).

Number of the Principal Stations at which observations were

taken . R . . . . . 8
Number of Principal Stations newly fixed . . 6
Length of new series in miles . . . . . . 100
Area of triangulation in square miles . 7 . . . + 3,500
Average triangular error of 8 triangles . . . . . 0”1
Value of Astronomical-Geodetic Azimuth at Mashelak . +1735

N-W. Frontier detachment, North Baluchistin series.

Number of the Principal Stations at which observations were
taken . . 7
. sccondary ,, » . . . 4
Number of the Principal Stations newly fixed . . . 4
. secondary ,, » 4
Length of new series in miles Principal . . . . 50
” » ,  secondary . . . 50
Area of triangulation in square miles Principal . . . 1,900

” " » secondary . . . 1,200
Average triangular error of 7 triangles of the Principal

triangulation . . . . - . . . 0”60
Average triangular error of 11 triangles of the secondary

triangulation . . . . . . . . 3”58
Value of Astronomical-Geodetic Azimuth at Umar Khel . . +7"”66

Burma (Shan States) detachment (Great Salween series).
Number of the Principal stations at which observations were

taken . . . . ‘ . . . 8
Number of the Principal stations newly fixed 8
Length of new series in miles . . . . . . 100
Area of triangulation in square miles . . . . . 4,200
Average triangular error of g triangles. . . 0”47
Value of Astronomical-Geodetic Azimuth atKiip Ma . ¢-8”760

L)
SECONDARY.
Punjab detachment. ‘\
Length of traverse in miles - . . . . . 11y
No. of stations at which observations were taken . . . 76

Number of Mark-stones embedded and fixed . . 22
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SCIENTIFIC OPERATIONS.
GEODETIC.

STANDARD BAR COMPARISONS.
No, 22 Party.

93. During the field season of 1908-09 No, 22 Party was combined with
No. 23 Party under Captain Cowie, R.E.,
Personncl. and assisted that party in the pendulum
operations, Previous to this, between the
. H McC. Cowie, R.E., in charge til middle and end of November 1908, the
30313%‘;;; to0g. S ¢ party undertook the second series of com-
Lieutenant H. J. Couchman, R.E., in charge parisons of the Staudard Bar A with the
from 15t May 1909- secondary standards Iy and Ig.

94. Standard Bar A had been sent, in 1908, to Sévres for comparison with
the International Metre. In the winter of 1907, before the Standard Bar left
Dehra Dén, and again in November 1go8, on its return {rom France, comparisons
were made against the secondary Bars for the purpose of testing the constancy
of its length during the interval between its departure from and its return to
Dehra Din. The result of the first series of comparisons and also the value of
Bar A in terms of the International Metre formed the subject of the report
submitted by the party for the year 19o7-08.

Briefly, the results of the first set of comparisons were : —

Is—A, at 62° F.=83 12 millionths of a yard.

In—A, at 62° F.=106'73 millionths of a yard.

And Bar A at 62° F.= 3047°996 millimetres.

95. The second series of comparisons was commenced on November r7th
and concluded on December 1st, 1908. The observers were Captains H. H.
Turner, R.E., and H. M. Cowie, R.E. The arrangement of the apparatus, and
the procedure of the observations were the same as in the first series of compari-
sons. Twenty sets of comparisons were made of cach of the bars I;, and 15 with
Bar A.

During the observations involving Is and A the temperature ranged from
61%2 to 64°.9 F. and in the case of I and A from 576 to 65°5 F,

‘The results obtained were :—

Is—A at62° F.=81°13 millionths of a yard4+0'56 m. y.

The mean temperature during the observations was 63°74 F,

Iz—A at 62° F.=193"38 millionths of a yard+0'52 m. y.

The mean temperature during the observations was 61°99 F.

The 1908 results differ from those of 1go7 by 1°99 m. y. in the case of [s—A
and 3'55 m. y. for [;—A,

1 1

These quantities correspond approximately t0 700000 AN Too00000f the length

of Bar A and they show that it is improbable that any change took place in
length of the Standard Bar A between the time it left Dzhra Ddn and the date of
its return from Sévres. Complete reliance may, consequently, be placed upon the
value, stated above, of Bar A, in terms of the International Metre.

96. The health of the party throughout the year has been good.

97. The party was inspected by the Superintendent, Trigonometrical Surveys,
during June 1909.

98. The programme for next season consists of latitude observations on the
N. E. Quadrilateral, the stations to be visited lying approximately between
Sitdpur and Gorakhpur.

Imperial Officers:

PENDULUM OPERATIONS.

. " No. 23 PARTYV.

99. During the winter of 19o8-09, as a first step towards the investigation

Persounel. of the variation of gravity in the northern

o Imperial Oficer : portion of peninsular India, pendulum
Captain H, McC. Covie, R, in charge. operations were carried out in the weslern
Provincial Officer ¢ tracts of the Sdtpura hills and tie Vindhyan

Mr. Hanuman Prasad. plateau.
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100. The accompanying table shows the stations visited and the result of the
observations. These latter depend on the base (Dehra Din) values

£=979'063 dynes
$=0"'5072497

The quantity ¢ is the observed value of gravity at the level of the station.
& is derived from g by correcting for height above sea level only.

£”, is the final value of gravity at sea level, obtained after 4pplying correc-
tions for height and mass above sea level and for uneven terrain,

%, is the theoretical value at sea level computed by Helmert's formula of
1884.

¥.=97800 (140'005310 sin’¢)

TABLE,
Height | Observed i Value of
Swton. | Latiude, [misviia | e | £, W | v | a—we | geer,
level, | g i g : °©
l ;
o v Feet. l Dynes. Dynes. Dynes. Dynes.
Ujjain . ol 2311 o 1,612-i 978677 978827 978771 978802 —o'o3t +o0'025
Mhow . . 223310| 1903 g7¥620 | 978797 | 978730 | 075763 | —o0.033| o034
Mukhtidra . ! 22 33 40 926 \ 978664 978°750 978'718 978755 —0°035 —o'003
Mortakka .1 2213 20 756 978703 9787157 978737 978'743 ’ —o0'006 40014
Khandwi 1 21 49 130 1014 © 978692 978787 ¢78'752 978'714 . +0038 +o0073
Asirgarh ‘ 21 28 10 2,077 978584 978778 978:711 978694 +o017 40084
Jélgaon .l21 o o 760 | 078633 ! 978704 978677 | 978665 ; +o012 +0'039
Amraoti .l 20 5550 |, 1123 | 97869 97871y  on86s | 978665  +oworo | +o'oqg
Ellichpur .| 21 18 20 | 1314 078618 | 078740 078604 | 078685 40009 | 40055

Hoshang4bid | 22 45 o 1,002 978719 978-812l 978777 978773 .  +0'004 40039

!
Sh&hpur .| 22 11 30 1,286 | 078663 | 078783 ‘ ¢78'738 | 978743 0005 ! 0040

Badnidr .| 21 54 10 2,103 978:607 , 978803 ‘ 978'730‘ 978'724 + 0006 ! +o0'079

101. A noticeable feature of the results given in this table is that at seven
stations situated at from 750 feet to 2,100 feet above sea level, excesses of gravity
have been found. The work of past years has comprised observations at twenty-
eight places at heights of over 750 feet, at none of which has gravity been proved
to be in excess. In that the great majority of these twenty-eight stations are in
extra-peninsular India, the results are interesting, as pointing to a dissimilarity
of conditions prevailing in the crust in peninsular and extra-peninsular regions.

toa. In the table above, the quantity g,—v, is the actual effect of masses
surrounding the station, in excess or defect of thg nc_)rmal crust, _Where]com-
plete compensation occurs, £, —y, should be nil. This condition d{s nesr yTa;]t-
tained at Mukhtidra. At the other stations an excgss of mass is xlr]1 |c;te " e
average effect of excess of mass, as indicated by £,—~7., taking a : (}a] stations
into account, is almost exactly equal to the average attraction o t.8e mgsses
above sea level, calculated on the assumption that the dgnsﬂ{" 1s 2 d tl:om
this it may be inferred that in the portion of peninsular India under consi eralllon,
treated as a whole, the degree of compensation of visible masses lslv\lvery‘;ma .

103. The determinaticn of the clock rate was undertaken by Mr. . l?nudm%n
Prasad. The results were thoroughly satlsfacfory,_the average p. E.-o the daily
rate deduced from observations on two successive nights beln;i]j:% 912.'

104. The times of vibration of the mean pendulum, at Dehra Ddn, were

in December 1908 s=0"5072499
May 19og s=0" 5072496
The mean value, 055072497 was accepted as representative of the period Decem-
ber 1908 to May 1909.
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Since )anuary 1904, the date of the commencement of operations with the
half-seconds pendulums, the length of the mean pendulum has decreased, the time
of vibration having changed by about 23 in the seventh decimal place of a second.

Of the individual pendulums, the times of Nos. 137, 138, 139 have all changed
in a similar way and by about like amounts, all showing 2 decrease. No. 140,
on the other hand, appears to have altered but little, theindications not being very
decided, and the change would seem to tend to anincrease of the time of vibration,

On the assumption that these alierations of length are due to molecular
influences, it would be natural to suppose that with increasing age of the pendu-
lums there would be a gradual approack to molecular stability, and that crn-
sequently, for cqual periods of time, the absolute amounts of change in length
would become smaller and smaller. 1[ the course of the variations of length were
represented by a curve, we should expect, dividing this curve into three major
periods, that the first period, representing the earlier life of the pendulum would
exhibit changes comparatively large and varying little in value; that after passing
through an intermediate period, during which the changes corresponding to equal
intervals of time decreased rapidly in amount, we should reach the last period where
the changes from time to time were infinitely small and approximately equal. A
consideration of the Indian pendulums shews that they must still be considered
to be in the first period, and it is a matter for surprise that this should have lasted
for as leng as five years, ’

Further particulars of the changes in the times of vibration are given in the
narralive report submitted by the officer in charge of the party.

105. The health of the party was good.

106. The party was inspected by the Superintendent, Trigonometrical
Surveys, during June 1gog.

1o7. The Tuture work of the party will be the gradual extensions of the gra-
vimetric survey to the east and north, over Rdjputdna, the Vindhya plateau and
the Satpura hills to the Gangetic plain. [n the seasan of 1909-10 pendulum
operations will be undertaken in the eastern Sdtpurd hill tracts.

TIDAL AND LEVELLING OPERATIONS.
No. 25 PARTY.

Personnel,
Imperial Officer :
Mr. C. F. Erskine, in charge. .
Provincial Officers : 108. Mr. C. F. Erskine

Messrs, ]. P. Barker, H. G. Shaw, E. H. Corridon, Syed Zille held Charge of the party

Hasnain A. M. Talati, O. . Pushong, P. N. D. H.
Hasnain A M. Talat, O, Pushong Sur, D. H. Luxa, throughout the year.

Subordinate Establishment :

1 Surveyor, 24 Computers and Recorders, 2 Artificers and 3 Obser-
vatory Clerks.

TipAL OPERATIONS.

109. Observations were taken by means of self-registering ti i
_ y - ing tide-gau
the year at 1he stations enumerated in the following Iigt — & gauges during

i Date of com- l Date of N
Stations, mencement ol closi ( vmber of
obscrvations. obszsrlvnagl'i:ns. obéveer:‘:tigf.s. Remarks.
s i —
1. Aden . . 1879 1 Still working 29
2. Kapdehi . { D '3} :
' . . . 41 *Small tide- -
1881 ‘ . 3 gauge work:
3. Bombay (Ap'.;l‘la Bandar) . 1879 : Stil working 28 1 e
4. Bombay (Prince's Dock) 1868 :', :: gl Property of Fort Trust
! 1880 18 Fust.
5. Madvas . { restarted 9 10}24
6. Kiddevpove . . :ggﬁ- Still working |4
7. Rangoow . . " 1880 N " »
8. Port Rlaiy . , . 1880 ” ” ':;
. 188 " .’
9. Moulmein . . . { resla?lcd 1886 6
19og Still working
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110. In addition to the above, readings to tide-poles were tak 4
> S - en at Bhdvna-

gar, Chittagong and Akyab. ’ P e

111. The nine tidal obser vatories at work were inspected during the year
and the registrations have been satisfactory, ’

112. In the following tables are given the annual and decadal percentages
of the predicted time and height errors of high and low waters at open coast and
riverain stations :—

Percentage of ervors in Predicted Times and Heights at open coast stations
Srom automatic registrations.

i In TiMe. In HEetGuT,
‘ Number WVithin 15 Within 8 ithin 5
Yiar, ’ of minutens of inc‘helsnof E}]’;lal:l:‘:l';,gtf
Stations. actuals. actuals, i at springs.
HoW L w.| Hw|Lw [ How | Low
- —— e - - ‘

1899 . | 9 74 66 95 95 | 2
1900 . . . . . . .o 66 6o 93 88 gg gg
1901 . . . . . o 11 71 Go 93 o1 93 91
1902 . . . . . . ] ol 76 67 94 95 ' gb 96
1903 . | 3 8o 77 92 93 94 94
1904 . . . . i 6 82 75 99 98 96 96
1905 . . . . . 7 82 79 96 95 ' 96 97
1906 . . . . . . . 6 85 81 96 97 94 95
1907 . . . . . . . 6 8, 83 98 98 08 99
1908 . . . . . " 6 84 84 98 97 99 99
Average of 10 years 8 78 73 95 95 ’ 95 ;—

|

Percentage of ervors in Predicted Times and Heights at viverain stations
Jrom automatic registvations.

—
IN Time. In HEIGHT.

Number Within 15 Within 8 " \Vithin ¢ of

Year. [} minutes of inches of i mean range

Stations. acluals. actuals. i at springs.

|

H. W, { L. W. H. W, L. W, { H. \WV, L. wW
1899 . 2 55 59 76 65 93 94
1900 . . . . 2 59 62 70 57 89 87
1401 . e e 2 63 63 70 59 90 92
1902 . ) . . 2 63 54 76 53 96 3o
1903 . . . . . . 2 55 ‘ 61 70 60 88 87
1904 . . . . . 2 45 | 61 72 65 94 95
1905 . . . . . . 2 52 02 72 57 94 92
1906 . . . 2 59 . 53 74 64 92 95
1907 . . . . . . 2 58 ! 47 78 60 96 90
1908 . . . . . 2 58 | s2 77 60 97 92
Average of 10 years . . . . 2 57 i 58 74 61 93 91

113. At Moulmein a new observatory was erected in August 1908, on a site
close to the old one which was dismantled in 1886. The tide-gauge was duly
installed and registrations were commenced on the 1st of January 1909. The
true zero of the gauge is identical with that adopted in 1880, when the gauge was
first started. The results derived from the observations which are now being
registered, will serve as a check on the accuracy of the predictions already
published. ' .

LEVELLING OPERATIONS.

114. Three detachments were employed o the levelling operations during

the past season.

115. No. 1 [evelling detachment connected the staadard bench-marks
at Satéra, Belgaum, Bangalore, Salem, Trichipopoly, Negapatam, Madura,
Tinnevelly, Calicut, Bijdpur and Akola and carried out a line of levels from
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Secunderabdd to Warora, connecting the standard bench-marks at Secunderabad,
Trimulgherry and Boldrum. The outturn amounted to 332'z miles. The field
season commenced on 8th October 1908 and ended on 15th April 1909.

116. No. 2 Levelling detachment levelled Irom Nagaur to Ahmadédbid »id
Jodhpur and Pélanpur, connecting the standard bench-marks at Jodhpur and
Ahmadabsd. A branch line of levels was run from Pilanpur to Deesa, connect-
ing the standard bench-mark at Deesa. The standard bench-mark at Roorkee
was then connected and a line of levels was carried from Hardwir to Dehra
Din. ‘The total outturn of levelling was 450°s miles. The duration of field
season was from the grd October 1908 to gth April 1g0g.

117. No. 3 Levelling detachment was employed on levelling operations from
Katni vid Jubbulpore and Seoni to Nagpur and from Wardha to Warora. The
standard bench-marks at Jubbulpore, Négpur, Hinganghit, Ssugor, Raipur,
Bilaspur and Sambalpur were also connected. The outturn amounted to 302°3
miles. The field season lasted from the 14th October 1go8 to 16th April 1909.

118. During the past field season three important lires of levels which were
undertaken principally to break up the larger level circuits were completed, :z.,
(1) from Ferozepore across Rajputina to Ahmaddbdd, t2) from Katni 2/d
Jubbulpore and Seoni to Nagpur, and (3) from Wardha vid Warora and Nirmal
to Secunderabad.

119. During the past year 16 standard bench-marks were erected and : 6
connected, 32 are under construction and 39 have been proposed for erection.

120. The health of the members of the levelling detachments was generally
far from good. At the commencement of the field seascn a large percentage of
the establishment suffered from malarial fever, but later on the health of the
men improved, and in the latter portion of the season was on the whole good.

121. The Superintendent, Trigonometrical Surveys, inspected the party in
May 1909.

PROGRAMME FOR NEXT YEAR.

122. Tidal operations during the coming year will be confined to the g
observatories now working. ‘

123. During the coming field season No. 1 Levelling detachment will be
employed in Burma on new levelling from Wuntho to Myitkyvina, and revision
levelling from Pyinmana to Rangoon, and the connection of the standard bench-
marks at Rangoon, Pegu, Toungoo, Mandalay, Shwebo, Meiktila, Magwe, Wuntho
and Myitkyina. No. 2 Levelling detachment will be ¢mployed on levelling from
(1) Siliguri to Tindhdria, (2) Bareilly to Naini T4l, (3) Ambila to Solon, (4) Hard-
war to Lansdowne, and the connection of standard bench-marks at Nellore, Bez-
wada, Cocandda, Vizagapatam, Berhampur, Cuttack, Balasore, Burdwan, Gauhati,
Dhubri, Dindjpur, Purnea, Bhdgalpur, Patna (Bankipore), Muzaffarpur, Motih4ri,
Rewah and Lucknow (new),

No. 3 Levelling detachment will be employed on levelling from (1) Laluwali
T. S. near Khanpur to Rohri, (2) Shikdrpur to Jacobdbid, (3) Pali h. s. to
Godhra, (4) Lahore to Dharmkot, and the connection of standard bench-marks
at Sadikganj. Bahdwalpur, Khdnpur, Sukkur, Jacobibdd, Hyderib4d (Sind)
Kardchi, Godhra, Baroda, Réjkot, Surat, Dhdlia, Mhow and Bhopal. Y

Tabular Statement of outturn of work of Levelling Detachments
Nos. 1, 2 and 3.

|
NUMBER OF BENCH ~MARKS CONNECTED.
Number of -
milesof | e T ©
Double | Ouo A | B
Levelling, [ . 4 xse
including ! B = 3 ; 5 g B
Branch Embed H 3 E “ .5-25
. Lines, 'Standard. rscs " |lascribed. 'E _é’ § [ E;:.%
* 1 a8 | & s |z38
1.evelling Netachment No. 1 332 * . 14 36 14 25 $ 185 2 23
Ditto No. 2 450 | 1 2 9 4 41 ! 297 5 2
Ditto ;\10. 3 oz | .., 7 49 7 24 | 143 6 7
Torarn . 1,084 ‘ 1 23 04 25 9o ' 625 13 34

=
(]
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PART Il.

MAG_NETIC OPERATIONS.
No. 26 PARrTY.

124. The party temained in charge of Lieut.

Personnel.,

Imperial Officers :
Captain R. H. Thomas, R.E, in charge from
1st April 1909.
Lieutenant H. J. Couchman, R.E,, till 30th April
1909 (in charge till 31st March 1909),
Lieutenant H. T. Morshead, R.E,, till jist
March 1909,
Provincial Officers :
Messrs. E. C. J. Bond, H, P. D. Morton, R. P.
Ray, N. R, Mazumdar and R. B. Mathur.
Subordinate Establishments :

2 Observers, 13 Recorders, 1 Computer, 2 Sur-
veyors and 1 Writer.

H. J. Couchman, R.K,,
until g31st March 1909, when he was
relieved by Captain R. H. Thomas, R.E.,
on return from furlough.

125. Work of the feld detachments.—
During the year under report field opera-
tions were continued by four detach-
ments.

Two of these were empldyed in
Burma in completing the areas allotted
to the preliminarys survey: the two re-
maining commenced the detailed survey
by the examination of several obviously
disturbed areas.

The field season commenced on the 26th October 1908, and the party
proceeded 10 recess quarters on May 3rd, 1908.

126, Work of the Imperial Officers.—The officer in charge with his assistant
(Lieut. H. T. Morshead, R.E., temporarily posted to the party) visited all the repeat
stations, 22 in number, and also re-observed at a number of old field stations.
Comparative observations were also taken at the four survey base stations and at
Alibdg to determine the differences from the survey standard at Dehra Din.

127. Total work to date—Forty-one new stations of the preliminary survey
were occupied : the total number of stations of the preliminary survey thus be-
comes 1,255. Twenty-six old field stations were re-occupied, making 57 in all, at
which observations have been repeated.

A new repeat station was established at Port Blair: this had long been
considered advisable, but no opportunity had occurred before.

One hundred and twenty-two stations were occupied in the detailed survey.

128. Work during recess.—During the recess season the computations of
the field work and the reduction and tabulation of the base station results tor
1908 have been completed. .

The triangulation carried out in 1907-08 by Mr. Morton, of this party, in
connection with the Chin-Lushai-Arakan Boundary Survey, was re-computed
and the results submitted to the Superintendent in charge, Burma Surveys.

The correction of the horizontal force and declination observations for
diurnal variation and instrumental differences in declination is in hand, the
repeat stations and re-observed field stations being dealt with in the first instance.

With regard to the correction for instrumental differences in H. F,, the
whole question is now under investigation, the main points being considered are—

(@) Whether any correction should be made to the standard on account
of change in the moment of inertia.

(b) Whether the discrepancies in different seasons in the dilferences
from the standard can be eliminated by using for the distribution

factor log (1—_%—_3..) instead of log ('_jl.JT)'

As regards (a), observations for the moment of _inertia have been taken
with the standard magnet No. 17 every ycar, and, allowing for the change in
weight of inertia bar No. 17 (see Narrative Report for 1904-03), there appears
to be a gradual and regular fall in the value, corresponding In 1908 to a cor-
rection of 19y in H. F. . .

With regard to (4), the expression for the connection between M, H, the
deflecting distance (#) and the angle of deflection () is—,

H 2 4 P 9 . . . . . . . . .

ﬁ=rssill( + R + . .
where p and q are the distribution constants. The expression l“—_f_! which is now

employed is obtained on the assumption that r‘il_ is negligible : this is, however
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far from being the case ; the correction to the observed value of H. F. varying
from o to460y at Dehra Din with various instruments. The magnitude of the
correction, moreover, is not a constant for any particular instrument, but may
vary within considerable limits from timz to time; there is further considerable
liability to sudden change when there is a sharp drop in the magnetic moment,
though the distribution factor now applied may show little or no alteration.

The investigation has necessitated considerable computation, but a prelimi-
nary reduction of the instrumental differences correcting as above gave pro-
mising results, and the investigation will therefore be continued. It may be
mentioned that this investigation has considerible bearing on the question of
H. F. disturbance corrections, owing to the resulting changes in the monthly
base lines: it will also affect the secular change values, since various instru-
ments have been used at the repeat stations and re-observed field stations.

An approximate reduction of the H. F. observations at repeat stations and
re-observed field stations has also been done : it has indicated that the present
‘number of repeat stations is far too small for the correct appreciation of the annual
change, and the present policy of re-observing at a number of old field stations
will, as far as time permits, be continued.

During the year values of magnetic declination were supplied as under :—

For standard 1-inch maps . . . . . . . 433

For degree sheets . . . . . . . . 26
To private individuals B . . . . . . 34
ToraL 493

129. The base siations.—The magnetographs have given good results
during the year.

Serious trouble has, however, been experienced in Dehra Dén observatory
owing to the heavy rainfall; it was found impossible to prevent water forcing
its way into the magnetograph room, and finally, on August 1:th, it was
deemed advisable to remove the instruments. “

The H. F. and declination magnetographs had been working since January
1903 with only minor interruptions, while the V. F, instrument was erected in
1905. The instruments were re-erected on September 11th and 12th, but the
break of record is a great misfortune.

~ In the Narrative ﬁeport of 1902-03 an account is given of the measures
taken to obviate a recurrence of the flooding of the observatory in the autumn
of 1go1, but the experience of the last few years has shown that the hopes
then expressed were unduly optimistic.

In  1904-06 water entered the magnetograph room : in 1903-07 the rainfall
was less than the normal, and, though in 1go8 the total rainfall was heavy, the
room remained practically dry, as there was no prolonged period of heavy
rainfall as in the present vear. .

After three or four days’ heavy rain the subsoil becomes waterlogged, water
increases in the catchment pit faster than it can be pumped out, and the walls
and floor are subjected Lo a head of 10 feet or more, a pressure which they
are ill-calculated to resist, ’

Pumping with two pumps had been going on day and nighi for over a week
before the instruments were removed, yet at the time of their removal, the
water had risen to within an inch of the top of the driving clock pillar, while
subsequently on the same day this pillar was submerged: at the time the water
level 1n the catchment pit was 11 feet above the level of the flor of the obser-
vatory.

130. Mean values of magnetic elements.—The mean values of the magnetic
elements at the four survey base stations for 1908 are as follows :——

Dehra Din . . . . Lat. 30°19’ Long. 78° 73’
Declination . . . 2° 36’7 E,
Dip. . . - . 43" 42"2 N.
H.F. . . . . 33293 C. G. S.
V.F. . . . . 31819 1

Barrackpofe . . . . Lat. 22° 46’ Long. 88° a2’
Declination . . . 1257 E

Dip. .. .. 3034”5 N.
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H. F. . . . . 37031 C. G. S.
V.F. . . . . '22038 "
Toungoo . . . . Lat. 18° 36’ Long. 96° 27
Declination . . . 0”344 E.
Dip. . . . . 23°2' N.
H, F. . . . . 38763 C. G. S.
V. F, . . . . 16479 ,,
Kodaikdnal . . . . Lat. 10° 14’ Long. 77° 28
Declination . L. 0° 454 W,
Dip. . . . . 3°33"2 N,
H. F. . . . . 37434 C. G. S.
V. F. . . . . '02324 »

131. A table showing the approximate preliminary values (uncorrected) at
the field and repeat stations in 1908-09 is appended, together witha reference
index chart showing all the stations of observation to date.

132. Health of party.-—The health of the party was on the whole satisfac-
tory, though the detachments working in Burma at times suffered severely
from malaria.

133. Inspection visits.—The party was inspected in recess by the Superin-
tendent, Trigonometrical Surveys, on June 24th, 1909.

134. Work projected for 1909-r0.—During the next field season the detailed
survey will be continued on the same lines as last year by two detachments.

Two detachments will be employed in re-observing at old field stations, par-
ticularly in the area lying between Lat. 16° —19° and Long. 73°—78° where the
secular change in H. F. appears to be particularly abnormal.

The computing section in Dehra Ddn will continue the reduction of the
preliminary survey, in addition to its normal work of computing and tabulating
the base station results.

Abstract showing approximate magnetic values at stations observed at by No. 26 Party
during season 1908-09.

DETAIL SURVEY STATION.

! | i
S Latitude. | Longitude. Dip. ;Declination. Ho;-'éﬁ_":.al
z Name of Station. ! REMAR KS.
= |
£ ! o R e
7] ; b | _

; i b o
1D W\'Ihow . . . +12233 00,7545 © { 3o 1 | E o049 03646 H. is derived
2D | Manpur . . | 2225507536401 2923 | , o042 03670 [from Mean
3D | Guijri . . | 22184075 30 40 29 52 » 1 0of 03639 M° through-
4D ! Lunera - . {2227 40 752520 30 2 } n 052 03647  out.
5D | Nimkhera . . .|2226 10575 11 30! 29 57 w 055 073648
6D | Deola . . 12219 0|75 530! 2029 » 135 0°3627
7D ! Liwdni . . 221850 |75 18301 1943 s 1 4| 03631
8D | Bdkdner . . |2z 1t10175 930, 2016 w 1 4| 03629
oD ! Dharmpuri . . |22 9 o752t 10, 28 3 | W oo 4| 03886
o, A 2210 0| 7519 20! 3050 E 033 03532
nb ! » B 22 950|752040: 3143  n ©47 03485
12D " C . .]22 920752050, 29 50 | o 46 03601
13D | Degéwa . . .|221010|752210' 20 g i , 124 03018
14D | Dasora . . . .lz221050 752050 3124 @ , 113 03583
15D | Dhegda . . .l221220 | j52150; 29 8 » 058 03643
16D ' Chota Piplia . . .| 321" 20751840, 2926 | ,, o052 030622 |
17D | Khdrpura . . «l22 910751730 2935 i » 049 03604 ;
18D | Mahdpura . . .122 840751450 305t » ©43] 03596 |
19D ! Dédgaon . . 221030 | 75153 29 6 . , 0353 03714
20D ' Baikhera . [221210 251250 28352 , ©40! 03667
21D | Potwar . . .| 22 8207511 30 3059 i » 127} 03562
22D | Brahmangaon . |22 6 ol 751650 3030 » 035061 03597
23D 'Balgaon No.1 . |22 3207517 20 30 11 n 032 0°3459 ‘
24D + Khurrampur , . 2z tolgs2t o 2845 ! . 042 3649 |
asD [ Thikri . . . 22 4107524 101 29 a7 w 1 1| 03604
200 : Abdl . . |22 520175205 ! 3314 . 044 | ©3356 |
27D i Chichili . . 22 740752350 2958 w 110 030608 |
28D ' Khalgshat A . .22 8307527 1o ariz i » 0353 0'357
29D ! Dhamnod . |22 113|752 s0 29 23 w 110 0'3635 |
30D | Regwin . . .22 6 o] 7529 40, 27 33 » o018 0°3744 |
2D i Doldni . . . 122 2207528 g0 2838 nw 031 03694
320 | Dingri . . .22 o 0! 7514 40 2848 w 038 03665 |
33D ! Talwira . . 22 440! 751210, 3053 w 026! 03583 |

33D : Kirmoi . . |32 530,75 8500 3046 , L 254 03023 |
3510  Mundiakheri. . .l%2 23|75 810" 31 8 , 112 03049
36D ! Salkhera © +|2rs4ve)s 93 3T 4w 118 03356 l
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Abstract showing approximate magnetic values at stations observed at by No. 26 Party
during season 1908-09 - contd.

DETAIL SURVEY STATION—contd.

. Latitude. | Longitude. Dip. }Dcclinution. Hol;:]zrrl_r:al
z Name of Station. . N O . | — 1 REMaRkS.
™ i
E o + " 3 ’ " © ’ | ot C G S,
W |
37D | Pipri . . . J2us710( 7511 40 28 51 E 110 0’3003
38D ; Danund . . l2t18320(75 5 o 28 4 w 122 0'3552
39D | Raita . . . .{215150|75 8 30| 30 20 » 039 03634
40D | Balgaon No.2 . 2151207512 40 28 14 5 O J1 03773
41D | Nigalwéri . .| 2145 30|75 1540 | 29 30 » 112 03641
12D Kheri . . . .l21523 752050 28 a2 | » 1 o 03643
+3D | Likhi . . | 215520] 7527 50| 3 19 » 040 | 03619
44D | Khargon . . 2150 o|7536 ol 29 34 » 941 03057
45D | Sirkandi . . .| 21 44 20| 75 27 30| 29 21 » 033 | 03631
46D | Dhalkot f . .| 213630753310 28 49 » 045 03631
47D | Pipal Jopa . . 21 23 10 | 75 41 20| 27 49 » 041 0’3670
48D | Istimpura . . 213910753735 28 7 » 057 | 03683
49D | Ghari . . . .| 2139 4075 4350 | 28 28 » ©033| 03671
50D | Mogargaon . . 2142 0] 7549 30| 28 31 »w 119 0°3040
51D | Bistin- A . . .|2142 o0} 7540 10] 27 59 »w 0 38| 03690
52D | Deoli . . |214510] 7533301 29 34 » 028 | 03636
53D | Piparker . . 21 4520|7539 26| 25 25 | W o 31 0 3885
54D | Julwdna . . .| 21 48 40 | 75 44 o 30 22 E 1 2| o3614
55D Sull{m_pur . . .| 2i 5210|7547 © 29 30 w 045 0°:653
56D | Lohéri . . . .]215740| 7537 50| 28 4 , 056 073667
57D | Kamuthwiéra, . .| 22 220|795 47 10] 30 27 w 028 036350
58D | Kaori . . 22 250| 754140 29 54 | » 051 03631
§9D | Dogaonwa . . ./ 22 7 20/(7538 40 20 45 ,» O 49 0'5634
60D | Cramu . .26 39 20| 72 34 50 37 38 » 154 0’3439
61D | Rajabds - . 1263130722850 33 14 | » 10| o3448
62D | Loharan . . .| 263930 | 722220 36 58 w 047 0'3424
63D | Gilankor . .| 26 45 50| 72 26 40 | 37 37 s 185 0':-5435
64D | Pilu . . . .| 26 50 50 | 72 26 20| 37 56 » 142 03415
65D | Kolu . . . .| 2655 o] 7218 10| 37 53 , 2 2| o34z E
66D | Sagra - . . .| 26 47 20| 72 17 20| 136 57 : 1 25 0°3404 3
67D | Marla No.1 . .126 §1 10|72 13 ol 30 45 : 1 g 0'3375 )
68D | Unwwilia R 12645107212 10| 30 37 | W 038! 03343 3
69D | Chansuma . . .[26 461072 9g10| 40 9 E 12 0°3308 £
70D | Marla No. 2 .| 2648 4o | 72 12 30| 41 20 , 053 03207 o
71D | Kaldo . . /203940 |72 630 39 9 .', 2 24 0'5410 =
72D | Bhurkia . . |26 43 0| 7210 10 39 45 s 0 58 0'3404 g
73D | Shetrdwa . . .|20355017217 20| 36 28 | W2 1| o3500 g
74D | Rainsar . . .| 2629 0|721850| 36 59 | E 036 0'3'4 9 =
75D | Soalia . . . |26 26 50 | 72 12 40 | 37 37 L o-g;\'a
76D | Somésar . . |26 34 20 {7210 o| 37 56 v 33 o"'? §
77D | Jethania . . 26375017211 40| 30 17 T 0-3263 =
78D | Rataria . . .|2636 50|72 150 38 34 . 2 44 o'g lg k:
79D | Sardar-Singh-ki<Dhoni .| 2€ 38 20 | 51 48 50 | 35 17 . 319 o ‘; -2
80D | Dhursac . . 12649 30|72 vio| 40 6 - 25 0-3 9?. H
81D | Marwa . . 26 45 o | 71 54 10 38 6 ” 4 0-3341 ‘3
82D | Modadri . . 1264050 71 4410 37 1 .2 ‘115 -35? -
83D | Udhénia . . ] 2658 0| 71 43 10 3; . o2 19 0.3404 T
84D | Rathora . 127 640|710 5310 37 25 o 7] 03403
85D | Khara . . . 27 150]72 73| 38 ; ” 1 Z 0-3‘39
86D | Bengti (Bari) . 127 9Yo|72 1030 38 ar Yo, fﬁ 03414
87D | Jaléra . . . .| 26 59 40 | 72 24 30 L} % . 2 asit
38D | Uparli . . . |27 3110|7216 o 38 25 " = 0.3417
89D | Dddu . . . 2655 10|72 8 o 33 . » : lxlg pin s
g‘l’g S’g};f‘ « « . -]2657 30715930 gB 2§ o gs ggg%
ia . . 5 ’
92D | Moru . . . :g ig ?g ;f 53 33 3 27 L. 0:3280
93D | Shetrdwa (a) . . .1 26 35 50 | 72 17 :250 3% ° \')'v 122 0.3475
948 ﬁ_ara\vad . . .l 241320 75 10 20 '34 Zg E ? ;: ggﬂgg
95 Yiran . . . - pe
58D | Thara . ' : :1« :? 43 ;2 gg 23 33 35 | » 2 9| o35z
97D | Palsoda : : 24 21 40 | 74 30 20 33 12 » 124 03555
98D | Neemuch . . 2427 ol 74 52 33 22 mole 03552
91> | Beri : : o 4 52 50 | 34 18 » 111 0'3551
100D | B . 10174 45 10| 33 51 w 121 0'3540
amora . . 4 24 so | 74 10
101D | Ban . . . «| 24 30 50 | 74 En o T . 3547
102D | Badésar . . « | 24 41 10 34 3 16 » 139 0 3544
roaD | Bhad 74 30 30| 34 29 »w 149 e3522
3 ura . . | 24%2 40 | 74 21 S0
104D | Akola . el 123 45 o | oa iz N 34 21 w 150 03324
10sD | Newania : o sg o 12 o 3¢ 13 w 138 o523
106D | Hita . . ; 24 33 40 74 lS‘. o 34 1 » 133 03525
107D | Padampuré ' 24 34 % 74 2! 40 ( 34 15 » 149 03506
108D | ibamui L 2 742 o0} 34 5| o 151 0353
109D | Pachar : . 24 22 0742520 | 34 12 w 1 42 0'1535
110D | Bhairvi Dol apbeodiaassol 33 49 | w138 03538
D | Barel . i ' . 24 io 401 74 34 30 | 33 46 w 139 03552
| 2417 30 : 7443201 33 43 » 127 | 03550
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PART 11.

Abstract showing approximate magnetic values at stations observed at by No. 26 Party
during season r908-09—contd.

DEBTAIL SURVEY STATION—concld.

\ Latitude. | Longitude. ' Dip. ; Declination. Hcl'rmontal
s . orce,
> Name of Station, ! REMaRks.
= !
o s n o 4+ u ;e o |
& i ! C.G.S i
!
112D | Barawarda . .jzp1rgeljaqz of 33 23 |E 1 271 o043s55 s
13D | samotar < |24 420 )744520] 33 21 1, o 58| o355 2
114D | Kalianpura . |24 430 7454200 33 21 [, 1 16 03555 =
115D | Khiraut . .[235720 7448 o) 33 23 |, T I 03568 €3
116D | ~4gthali . |23491017448 10| 32 52 {, 1 18 03564 26
117D Dnanqerno . 235010745640 32 42 |, U 3| 0°3564 ; H
118D | Jawisia .« .{235730|745Y30| 33 9 |, t 10! a3356 i
119D | Mandsaur . |24 41075 440 | 34 1 |, 1 1§ 03637 BN
120D | Sunti . 24 6 0[751350| 33 4 |» 1 18| o3s8| V%
121D | Barwan . 2356507511 o 32 55 [, o 58 0°'3573 an
122D | Kachnara . 235030 |75 6 20 32 30 » 12 0'3553 =
FIELD STATIONS.
) Latitude. ' Longitude, Dip. Declination, | Florizontal
2 Name of Station. | Survey No. i oree:
z g _...___ i REM:rks,
F s ,,,r o B « | ca.x
1215 | Kyauktaw .3 3 (205030925840 26 52 |E o 39 03818
1216 ! Paletwa . ] 88 B jz2r 1810925140 27 50 |, o 45 03807
1317 ; Kaleltwa »w 9 12144 ©|924750| 28 39 [, 0 4o 0°3798
1218 | Kyaukpyu 32 12 11926 0[933330| 23 58 [, o 35 0°3862
|3|9 Ramree w 13 19 550/9352 ol 23 20 n 0 34 0'3872
1220 | Cheduba P B351 101934330 22 44 |, o 34 0'38%52
1221 | Sandoway w 2 {182750|09422 0o} 21 53 |, o 32 0'3889
1222 | Kyeintali . w 3 118 o 0942910 20 $6 |, o 29 03808
1223 | Gwa L. f » 4 173520943450 | 20 1 |, o 24 0'3907 ;
122! _lriawml »” 5 17 18 30 | 94 34 40 19 22 »» O 25 0’3912 3
lzzg Vasen"g)n - $ 2 16 54 20 | 94 23 40 18 27 » O 23 03911 2
1226 .Kgﬁ-) -kaung .} ,, 3 16302009418 o} 17 33 |, o z0 0°3923 ¥
1227 aung-hmau | ,, 4 [155050|941640 | 16 17 |, o 19 03031 2
1228 | Labutta f w5 ;167 840|044520( 16 48 |, o 38 03936 =
1229 | \Wakéma . 4 2 (1636 o|951010( 17 S0 |, o 36 0'3925 [
1230 | Mya-tha o w3 161410|95t7 o 17 4 |, o 24 0'3922 =
1231 I.Y1a:u!:nn . » 4 16 14 20 | 95 39 10 18 13 |, o 24 073910 s
1232 | Pyapén . w 5 ;161710954050 | 17 15 |, o 23 03025 3
1233 | Kaddn-kani s 6 154540051250 16 17 |, o 1y 0°3932 =
1234 Yandoon N «) 3% 11 17 250[953810 18 55 |, o 27 03925 £
1235 | Me-za-li-gbn »w 12 117525 (0514 o 20 39 |, o 27 0-390; 2
1236 : Petyé . » I3 |18 .B30|95 820| 21 33 |, o 20 03504 b
1237 | Tabee o 3 6 1 183820 944020 22 16 |, o 32 o-3é88 E
1238 | Taungup . » 7 (1BStgofog1450]| 22 42 [, o 33 03864 B
1239 | Mai | 8% 14 1191710193 8 0| 33 44 |, o 35 0'3873 .
1210 ‘ Sakamau w 15 1193850 |04 o010 24 23 |, o 36 0'3863 2
1241 | Thanvaya 3# 3 116 720(98 210 16 56 |, o 35 03936 T
1242 | Kyunghaung » 4 1153210(081520] 15 37 |, o 31 03942
1243 | Mi-tan n 5 16 o10|98 2630 16 40 |, o 34 03938
1244 | Kyéndo » 06 [163550)98 350 17 55 [, o 35 o ~329
1245 | Mya-wadi w 7 1641 20 (982950 18 8 |, o 35 0'5926
1240 i Amherst . " 8 6 4509733 o 16 38 |, o 29 0°3932
1247 ! Anin » 9 [ 1539409744 0| 15 41 |, o 26 0'3936
1248 gYe.. w 10 | 15144097 51 10] 14 52 |, o 31 0°3948
1240 ‘M‘ma_ .. N 2 14 10 50 | 9% 29 S50 12 29 |y, o 31 0'1955
1250 . Goénnvin Seik .1, 3 | 1341 20108 850 11 21 |, o 27 0-39';3
1251 | Malee . «/ » 4 |13 650981940 10 12 |,, 0 31 0'3375
1252 | Kan-hmaw i 3 |1mB20|o83320( 7 4 |, 0 21 03964
1253  Bokpvin . . ., 4 [11 1640|108 4930| 5 48 |, o 23] o3970
1251 ' \ictoria loint .| 3§ 1 9 50 30 | 08 35 20 2 486 |, o 20 03970
1255 Tenaserim .| Ak 1 |12 540(09 330 7 43 |w 0 20 o3g72 ;
1256 Srinagar . 34 417 (7049 1| 49 18 |, 2 54 oxtor [y Bmmuni-
1257 Socamarg . 3418451731854 | 49 30 [, 3 55| o307 Wb, @
1258  Mdlbekh . . 3423 27621290 49 30 [, 3 49 03154 | | Sowers of
1259 Leh . 34 93017734 15! 49 24 |» 3 34 0'3123 | } the Carne-
100 l’_?_l"lf;';“k - 3447 ©|7733401 50 9 |, 3 53| oguor || Eie [Tnsth
A1 Al r . " Folon
1261 gi nga 3512 o[ 78 o055 50 51 w 3 59 o' 3081 Tercestrial
Magnetism.
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SCIENTIFIC OPERATIONS,

4!

Abstract showing approximate magnetic values at stations observed at by No. 26 Parly
during season 1908-09—concld,

REOBSERVED FIELD STATIONS.

Zo. [ Latitude. | Longitude, Dip. Declination, Hor‘;:g:.tal
= Name of Station. } Survey No. N ReMARKS.
3 i o 4 o -_ " o C'G'S'_A
20 | Asolai . l 3% 1 | 264210721550 | 37 46 |E o 13 0'3395
21 | Phalodi | #8 5 |27 740[7221 50, 38 2o |, 2 4| 0309
21A s (@ . |27 73 (722020 38 15 |, 2 1 0'3415
71 | Labore i 22 8 I3135s50|741850: 45 59 |, 2 58 0'3210
124 | Bikaner 1 35 3 |28 040731850, 39 58 |, 2 6 03389 =
139 | Viramgam ) 7% 13 [23 810{72 330 3t 19 |, 1 7 03565 F
157 | (®anth) Piplia ! 7 1 | 24122075 040§ 32 28 |, 1 19 0'3589 )
158 | Nfmbahera .| 2% 3 [213720|74 4140 34 30 |, 1 3B 0'3526 H]
172 | Dhond 4% 3 | 1828 o|743510| 22 20 [, o 18 03686 £
207 | wirur 34 4 133550 755810 11 26 |Wo 34 03790 o
217 | Kolhdpur 18 2z |164150 |7k 1410 18 15 [E o 18 0'3733 =
223 | Manmad ., 22 2 201440 ! 7420 20] 25 29 |, o 5§ 03654 c
260 | Kavas 3¢ 6 |255220|713140| 35 59 |, 2 7 03457 3
327 | Tuticorin o 8§4310(73 9 o o 7 (W1 20 0°3807 =
387 | Betragunia o 7 14 48 40 ; 79 57 20 14+ 13 » O §7 0'3807 E
413 | Hardikot, GT.S.! 3} 7 {26573 |7151 of 39 10 [E 3 6 0'3378 S
486 | Daltonganj ‘ 2t 3 |24 2 o:8% 430 32 54 |, 1 18 03665 ;
S44 | Bardn 3% 5 |25 530]703030] 35 18 |, 1 2 03327 b
556 | Barwaha , pod 2 [221520)76 130} 20 40 |, o 58 03631 =
500 |Anjhi . .| 28 9 |273820|795920! 3y 26 |, 1 53 0'3469 <
509 | Kathgodam .! } 1 291520 | 79 3250 42 8 |, 2 24 03381 )
621 | Bistdin . L2 9 214150754010, 27 54 |, 0 59 03759 :
622 |Khal Gh&t .| , 10 |22 8350|7527 10| 33 11 |, U 54| 03375 T
623 | Dhar i o1t | 223 o[7251830;7 30 2 |, o a2 0°3670
836 | Parbatipur N 20 3 |253910|8¢§510, 36 19 [, 1 22 0'30629
860 | Lumding . 1‘ 28 6 | 23544 50| 931040 ] 36 21 . 1 10 03669
Repeat Stations.
Zd Latitude, ‘I Longitude. ‘ Dip. Declination. HZ-::?:“]
= Name of Station. . ; _ . _ i REMARKS.
5 o ! o 4w o 4 o C.G.S.
[ | Udaipur 24 35 33 1 73 41 57 34 4 E 1 24 03527
11 | Karachi 24 49 50 | 67 2 2 34 23 » 1 42 0'3433
I | Quetta . 30 11 52 | 67 o0 20 43 12 w3 1 0'3230 g
IV | Bah&walpur . 29 23 27 | 71 40 37 4214 !, 2 51 0'3316 e
V | Réwalpindi . 33351673 3 6| 4821 , 3 45| o316 o
V1 | Bharatpur . 27 13 27 | 77 29 28 3852 -, 1 58 0'3454 3
VII | Bangalore . 12 59 35 | 77 35 58 957 Wo 41 03816 §
VIl | Dharwar . 15 27 26 | 74 59 35 15 31 , 0 16 03758 o
1X | Porbandar . 21 38 20 | 69 37 6 28 57 ' 1 13 0°3598 =
X | Fyzabad 26 17 27 | 82 7 40 38 1 ., 1 45§ 03535 c
X1 | Sambalpur 21 28 3|83 58 24 27 58 [» © 46 03733 3
XI1I | Waltair 17 42 57 18319 1 2120 |, O IO 03785 =
X111 | Darjeeling . 26 59 49 | 88 106 39 3825 |, U 32 0°357¢ B
X1V | Gaya . . 24 46 30 | 84 58 54 3423 |1 7 03665 3
XV | Secunderibid 17 27 11 | 78 29 16 2014 |, O I 0°3794 =
XVI | Bhusival 2t 2467547 18] 27 3 ’ » O S0 03978 ]
XVII | Jubbulpore .1 23 857 |79 56 44 31, 1 o 0'3641 E
XVII | Tavoy . .14 45098 12 30 1216 |, o 28 0'3960 5
XIX | Lashio . 22 56 47 | 97 44 40 3118 ', o 43 0°3766 2
XX | Akyab . . . 20 7 53|92 53 18 2531 . 0 42 03839 T
XXI | Silchar or C4chir . 24 49 43 | 92 47 21 3444 4o 1t 8 0°3694
XXI1 | Dibrugarh . .| 27 29 24 | 94 55 40 39 31 N T 03587
XXIIl | Port Blair ° 11 39 10 92 43 13 6 18 i“, o 8 03954

Note.—The above values of Dip, Declination and Horizontal Force are uncorrected for secular change, diurnal
variation, instrumental differences, etc., and are to be considered preliminary values only.
Where blanks occur, values have already been found during previous field “seasons, or the observalions
have not been completed.
The Survey numbers refer to the gublished chart, thus No. 3§ 3 denotes No. 3 station, the spherical co-
6'

ordinates of whose centre are 2

North Latitude and 76° East Longitude.

All Longitudes are referable to that of Madras Observatory taken at the value Bo* 14 47", East from
Greenwich,
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TOPOGRAPHICAL SURVEYS.

NORTHERN CIRCLE.
No. g PARTY (vide INDEX Map OF NORTHERN CIRCLE FACING PAGE 46).

135. The party continued the work on swhich it was employed during the
preceding season in Dera
Inperial Offcers : Ghézi Khén district of the

Captain G. A. Beazeley, R.E,, in charge from 1st May to 3oth .Pun]ab al,]d al.so extended
September 1909. its operations into the Pun-
I.ieutenant E. C. Baker, R.E., in charge irom 1st October 1908 to jab districts of Midnwaili

oth April 1909.
3 ientenant £, J. M. King, R.E. and Muzaffargarh apd also

Paysonnel.

Provincial Officers - into the Dera Ismail Khin

Messrs. J. A. Freeman, H. C. W. Stotesbury, F. W. Marten, D. K. district. . .
Rennick, R.C. Hanson, H. \W. McDonald and F. ]. Grice. [36. This work consist-
Subordinate Establishment : ed of 1 inch=1 mile tOpO-

26 Surveyors, 6 Draftsmen, 3 Soldier-Surveyors, z Computers, graphica] surveys based
2 Clerks, 1 Store-keeper and 1 Hospital Assistant. in the hills on last season’s
triangulation, and in the plains on traverses executed by No. 1 Party about 30
years ago. Some supplementary traversing and triangulation was needed. In
the plains, lines of levels were run to provide heights, but these sheets were not
contoured.

137. The field office opened at Leiah on the North Western Railway on the
27th of October 1908 and closed at Dera [smail Khan on April 8th, 1909. A
small section under Lieutenant King, R.E., remained out till the end of the
month, to complete some additional work which had been included in the
programme at the end of the field season.
138. The resurvey comprised the whole of standard sheets
. /

] _ M -
3933 3.6.7.8 10,11, 12, 13,15, 16 39 1,5, 13, 13 and part of 39 PR The revision
survey comprised the remainder of 39 2“3_

139. The character of the ground was varied, Sheets 39 2._3%5,—7 » 39 i’,J?
consisted of very broken, hilly, inhospitable country, rising from Boo feet above
sea level in the east to 11,000 feet in the west. The remaining area lay on
either bank of the Indus, and was flat and sandy, and, except fora strip along the
river bank on cither side, was extremely dry.

140. The operations were somewhat disturbed in the north-western portion
of the work, which fell in Shirdni country. Mr. H. W, McDonald, a young
provincial officer, was murdered by fanatics, and surveyor Yakub Ali and two
khaldsis killed, and one #4haldsi and one camelman wounded by raiders. This
did not, however, prevent the completion of the sanctioned programme.

141. The outturn and cost-rates of the party were as follows :—

Description of Survey. s&])urtl::‘l:;' pecrzzt..l;:i‘li. \REMARKS.
R
Triangulation, 1-inch scale . 309 11’3
Traversing . . . . 52 (a) 349 {4) Linear miles.
Levelling . . . . 115 (a) 27's
Mapping . . . . 9'8
DRTAIL SURVEY. - . ‘
. +313 172
Re-survey, 1-inch scale . :
285 [N |

Revizion -inch |, . o i

TOTAL DETAIL SURVEY .. 4,598 : ’
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142. The total cost of the party for the year under rep‘o'rt was R1,30,298.
143. During the recess the fair mapping of the following sheets was com-
pleted and sent in for publication :—
1

.. . 1 M
39 57 10,11, 1o Ta TS The remaining sheets, 7., 39 5% 39 3

39 7513, 13 4re nearing completion. Triangulation charts in degree
sheets 34 1. and 34 ]. are in progress. o
144. The heaith of the party was only fair, as the district was full of fever,
which interfered somewhat with the work. _
145. The party offices were inspected bv the Surveyor General during

July 1909. o
° NORTHERN CIRCLE.
NoO. 12 PARTY (vide INDEX MAP OF NORTHERN CIRCLE FACING PAGE 46).

146. The party continued the work on which it was employed last year in
the Peshdwar, Hazdra and

P PP'.”;’Z';" Attock districts.
mperial Officers :
: 147. The field office
Brevet-Major E. T. Rich, R.E,, in charge up to 2oth May 1g09. 47d t Peshi
Lieatenant E. C. Baker, R.E,, in charge from 2tst May 1909. opene a eshawar on
Lieutenant S. \V.S. Hamilton, R.E., and Captain L. C. Thuillier, LA.  the 22nd of October 1908
Provincial Officers : and closed at Rdwalpindi
Messrs. F. H. Grant, H. H. P. Buttecfield. 7. E. R. Calvert, on zist May 1909. One
Rahmatullah, Dhani Ram and Abdul Kacim. section was left behind to
Subovdinate Establishment : complete the work in the
20 Surveyors (Permanent and Temporary), 3 Soldier-Surveyors, hlghﬂ‘ hills, and remained
2 Writers, 1 Computer and 1 Store-keeper. in the field until ]uly 29th.

148, The country surveyed in the Peshawar and Altock districts consisted
mostly of rich alluvial cultivated lands broken up by ravines, the average ground
level being about 1,000 feet above sea level. In the Hazdra district the hills
rose tc nearly 10,000 feet, and the survey included most of the well-known
stations in the Murree hills. .

149. The outturn and cost-rates of the party were as follows :—

Description of Survey. g":#l'li"s' pccr":(:."f;ﬁe_ REMARKS.
R
Mapping . . . . 2°4
DETAIL SURVEY. ‘
Original survey, 1-inch scale . 953 13'9
1 "o, 2-inch w oo 1,359 42'5
Forest revision survey, 4-inch
scale . . . 70 62
TotAL DETAIL SURVBY . 2,382 ]
The 1-inch work comprised the whole of standard sheets 43 34—1778-, exclusive

of the amount of 4-inch Forest revision survey, all of whici fell in these sheets.
It also included a small portion of work in 38 T“f The 2-inch work comprised

st.antflard sheets 43 %. 43 ., ,l;, « and parts of 43 . 8"1;, to complete the com-
pilation of these sheets.

150. The_total cost of the party for the year under report was R84,012.

151, Dtunng recess the following standard sheets surveyed during the year,
?amely, 435 43 7% 11,1, Were drawn and sheet 38 % was completed to margin.
The following sheets previously surveged were also drawn and submitted for publi-
cation:— 387 ., 38 —ﬁ and 43 -/ - A special -inch map was also drawn,
and the whole of, these maps were forwarded to the Superintendent, Northern
Circle, for submission to the Map Publication Office.

152. The health of the party was good.
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153. The party was inspected in the field by the Surveyor General during
March, and by the Superintendent, Northern Circle, in December, February and
March. The recess office was inspected by the Surveyor General in July, and
by the Superintendent, Northern Circle, frequently throughout the recess season,

154. The programme for next year conusisis of the detail and revision survey
on the 1-inch scale of 19 standard sheets, namely, 39 ﬁ and all of

sheet 44 A.

NORTHERN CIRCLE.
NoO. 14 PARTY (vide INDEX MAP OF NORTHERN CIRCLE FACING PAGE 46).

155. The head-quarters of the party remained at Rawalpindi throughout

Personnel.
Imperial Officers :

Lieutenant O. H. B. Trenchard, R.E., in charge from 1st October
1908 to 15th June 1909. Major C. H.D. Ryder, D.S.O, RE,
attached from jth to 15th June 1909, and in charge from 16th June
1go3. Lieutenant A, A. Chase, R.E,, from 1st July 190g.

Provincial Officers :

Messrs. T. W. Babonau, H. H. B. Hanby, H. B. Simons, C. West,
A. B. Hunter, W. ]. B. Miller, A. G. Wiseman and W. P. Hales.

the field season. The
area under survey lay in
the Attock, Rawalpindi,
and Jhelum districts of the
Punjab, while the triangu-
lation extendcd into Kash-
mir. ‘I'he country under
survey was of an open,

undulating nature without
any high hills; it was,
however, intersected by

Subordinate Establishment ;
46 Surveyors, etc.

many deep ravines and by broken ground.

156. Operations in the field commenced at the end of October and the
members of the party returned to recess quarters at Mussooree on various dates
between the middle of April and middle of May.

157. The party was divided into three camps under Messrs. Babonau,
Hanby and Miller, and the following sheets were completed :—

(o4 - C
437 (partly surveyed last year) and 43 R R T TR TR

Messrs. C. West and A. B. Hunter triangulated for the scale of
1 inch = 1 mile, the remaining portion of 43 G and sheet

43 —g, sheets 43 —4(,—35 having already been triangulated and

43 —fz surveyed by the Training Party, Mr, West, assisted by
Surveyor Ram Singh, triangulated for the scale of 2 inches = 1
mile, shects 43 17?16 and southern halves of 43 ﬁ. This latter

work was computed in the field and used for this season’s topo-
graphv. Mr. F. C. Pilcher was attached to this party for con-
venience of supervision, but his results have been included in No,
18 Party's report, as he properly belonged to that party.
158. The following table shows in detail the outturn with cost-rates for the
year under report, and for purposes of comparison those of the preceding year
are also given :(—

Qutturn, sq. miles. Cost-rate per sq. niile.
Description of Survey. ) —
_ ¢ 1g907-08. ‘ 1908-09. 1907-08. 1908-09.
S ' T
l , R R
Triangulation, 1-inch scale I 3,760 42
y z-inch , . 1365 ! 50 72 "
Mapping . . 2,738 31750 717 76
DETAIL SURVEY. [ i
Original survey, 2-inch scale . 2,103 i 2,830 30§ l 202
! !

159. The tota! cost of the party for the year under report was R1,10,538.
160. The following 11 sheets (surveyed and drawn on the scale of 2 inches
= 1 mile for reduction to the scale ol 1 inch = 1 mile), constituting the arrears
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of last year, were sent in for publication at the commencement of recess, 7.e.
————__0 — ————
shzets 38 6B o TL, i3, 141516 and 43 57 . .
161. All the sheets surveyed during the year under report will be sent in
. c
before the close of recess, v7s., sheets 43 5—5 575,11, 1z, 13, 14, 15, 16"

Three sheets surveyed by the Training Party were handed over to

No. 14 Party to be drawn. Of these 43 -? has been submitted
G

. H
for publication, and the other two, 43 —, and 43 -, are complete

but await a boundary reference.

162. The health of the party was on the whole fair, but at the commence-
ment of the field season fever was very prevalent. Mr, Wiseman died from
injuries received in a railway accident near Dehra Ddn while returning to recess,
By his death the party has lost a promising young officer. i '

163. The party was inspected by the Superintendent, Northern Circle, twice
during the field season and repeatedly during recess, and by the Surveyor Gene-
ral during recess. ) _

164. The programme for next field season provides for the survey on the

scale of 1 inch = 1 mile of sheets 43 —l,—Hls—, and of the whole of 43 G, except

43 % already surveyed.

NORTHERN CIRCLE.
NoO. 18 PARTY (v/de INDEX MAP OF NORTHERN CIRCLE FACING PAGE 16).

165. The head-quearter office of the party opened at Dera Ismail Khan on
the oth November and
was transferred to Midn-
wili on the 18th February
1509. Field work was,
however, commenced
during October ; a traverse
section and an advance
party working in Dera
Isinail Khdn district, the
B4ri Dodb section at
Montgomery and  the
Riverain section at Lahore,
166. To begin with, surveyors were concentrated on sheets 39 Tlg-, 3

Pevsonnel.
Imperial Officers :

Captain E. A. Tandy, R.E, in charge till 16th August, and Cap-

tain L. C. Thuillier, [.A., in charge rom 17th August 19og.
Provincial Officers ;

Messts. J. G. S. Rae, H. W. Biggie, C. E. C. French, J. R.
Newland, F. C. Pilcher, H. T. Hughes, Maya Das Puri and Abdul
Aziz.

Subordinate Establishment :

26 Surveyors, tg9 Traversers, 19 Draftsmen, 19 Computers, 3
Clerks, 1 Store-keeper, 1 Hospital Assistant and 475 Menials.

1, 2
and the trans-Indus portions of 38 %7 , in three camps, under Messrs. Biggie,
French and Newland, while Mr. Pilcher was employed on triangulation in the
Salt Range under the orders of the Officer in charge No. 14 Party.

On the completion of sheets 39 519

and 39 n:—'

the surveyors were drafted to new

: P
ground in sheets 38 6759

Under these arrangements all sections were able to finish their work fairly
simultaneously ; and, before the end of April, Mr. French with a few of the best
draftsmen closed work earlicr and proceeded to Mussooree to project the fair
sheets and put on them the margins, headings, footnotes, etc., and this resulled
in a considerable saving of time during recess.

167. The outturn and cost-rates of the party were as foliows : —

- ! Outtura, Cost-rate per
Description of Survey. sq. miles. 5q. milel? ReMARKS,
. . . - ’ | R
Triangulation, 2-inch scale 1,800 ; 36
Iraversing s 2,642 (2) ‘1 (@) Linear niles.
. DETAIL SURVEY. :
Original survey, 1-inch scale 1,500 | 124
" » 2-inch n 945 337
ToTtaL DETAIL SURVEY 2,445
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The rates|] for the two scales of survey are not fairly comparable, as some
of the 2-inch work was very difficult, while the 1-inch work was easy survey in
the Thal desert and mostly without contours.

The average monthly outturn per surveyor on the 1-inch scale was 34'2
square miles, and on the 2-inch it was 17'8 square miles.,

168. The total cost of the party lor the vear under report was R1,29,760.

169. The fair mapping of all complete sheets was finished and submitted by
the end of the recess.

170. During October and early in November the advance detachments
suffered much from fever arising from the recent heavy rains, Later and
throughout the actual field season the health of the party was good.
] 171. The Superintendent, Northern Circle, inspected the party in the field
in the Dera Ismail Khén district in December and at Mi4nwali in February and
March and frequently during recess. The Surveyor General inspected the party
in the field in March and during recess in July 1909.

172. The programme for next season consists of the 2-inch survey of sheets

38 15 and 43 Tz].)g.o and of the northern halves of 43 %, covering part
of the Salt Range and of the 1-inch survey of sheets 38 " iz, 56 and 43 TDS
and of the southern halves of 43 D Triangulation will be carried out in

N 37
sheets 43 TR

173. Bdri Dodb Traverse.—The traversing and fixing of base lines over
the Bari Dodb desert area was finished during the year. Some of the old
traverse framework to which all this new work was attached had been unsatis-
factorily closed, and caused a good deal of distortion in parts of the new work
and this became in places so very bad that the officer in charge had during thé
previous recess reviewed the whole situation with a view to distributing the
closing errors more satisfactorily over the whole area. This was done, and it
was accordingly decided that base-lines must be slightly shifted over a large
part of the area to make them correspond to the newly assigned positions, and
this worke of * alteratibn "' was additional to that mentioned above. A small ex-
tension to the west was effected for the Irrigation Department, which they wished
to be pushed through rapidly, but the advance party sent for the purpose early
in October suftered badly from fever, and the work was greatly impeded during
the early part of the season from this cause. Later in the season it was dis-
covered that the corrections had been wrongly applied in the field, and it became
necessary to move all the pillars again. Extra men were employed, but even
then the work was not completed till the end of May.

174. Riverain Section.—This section continued to have its head-quarters at
Lahore under Mr. Mava Das Puri. This was a most important year as regards
this work, as during it special arrangements were made for utilising the riverain
maps and assisting settlement officers in getting all difficulties cleared up on the
ground. This work, which was commenced in Gurddspur district last year, was
this season carried out under improved arrangements; a definite scheme was
drawn up and accepted by the Settlement Commissioner for still further expe-
diting and cheapening the work of [uture settlements, and a small selected settle-
ment staff was given a special training for the purpose. Acknowledgments are
due to Mr. . W, Kennaway, the Settlement Officer of Gurdéspur, for the courtesy
and patience with which he assisted this section in getting over the preliminary
difficulties connected with the first attempt at this work.

The programme for next season consists of :—(1) Traversing along Sutlej
river in Ludhidna district and base-line laying in Jullundur and Hoshidrpur
districts. (2) Traversing the Beds river in Amritsar and base-line laying in
Kapurthala State. (3) Traversing the Révi river in districts Amritsar and
Sidlkot. (4) Main traverses in the Sutlej, Beds, Ravi, Chendb and Jhelum rivers.

175. Punjab Traverse.—Mr. ]. de Graaff Hunter, M.A,, was specially attached
to the party towards the close of last recess reason to overhaul all the traverse
data of the Punjab, to study traverse methods and to advise the riverain and
other detachments as lo the best way ol improving their framework. He was
also incidentally looking after a special experimental traverse which No. 24 Party
was carrying out with Y&derin wires in the Punjab, For these purposes he
established his head-quarters in the office cf the riverain section at Lahore and
was given a special staff of a few computers.
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He made some very interesting researches into the nature and possibilities
of the projection adopted by the department in connection with rectangular co-
ordinates, and has devised some labour-saving methods for computations. He
further studied the possibilities of traverse work and helped the riverain section
to make some most valuable experiments in connection with i system of exe-
cuting traverse work of a higher degree of accuracy, but involving no prohibitive
increase of cost, which we propose to adopt in future for important main
traverses. It is hoped that Mr. Hunter may shortly. find time to embondy the
whole of the results of this work in a special paper. He also classified and
examined the state of the traverse framework and prepared diagrammatic charts
for a large part of the Punjab, but unlortunately his rather sudden transfer to
Kashmir at the end of April left this work unfinished. It is hoped that Lieute-
nant MuacLeod may be able to complete it during the coming year.

SOUTHERN CIRCLE.
CENTRAL PROVINCES AND CENTRAL INDIA AGENCY.

No. 1 PaRTY (vide INDEX MAP OF SOUTHERN CIRCLE FACING
PAGE 54).

176. The sphere of this party's operations lay in the Jubbulpore, Mandla,
Saugor, Damoh and Narsinghpur dis-

Personnel. tricts of the Central Provinces, and in

the Rewah State of the Central India
Agency. The work was in continuation
Lieutenant K, \V, Pye, R.E,, in charge up to Of, and of the same nature as, that

12th June 1909. - . . 4
Licutenant M. N. MacLeod, R.E.. in charge carried on in the previous year, with the

Imperial Officers:

from 13th June to 27th September 190g. exception that a certain amount of the
Major C. L. Robertson, C.M.G., R.E,, in charge £P . d k b
from 28th September 1909, revision survey was undertaken on the
1-inch scale.
Provincial Officers : 177. Field work was commenced on

Messts. F. S.Bell, F. P. Walsh, \V. Skilling, the 1st November 1908, and closed on
C. Litchfield, B. M. Berrill, R. E. Saubolie, the 20th April 1909, when the programme
J. G. D. Vander-Beek and Munshi Lal. was comp]eted, with the exceplion of a

. . A ”
Subordinate Fstabléshment : portion of sheet 64 :4 . The recess

38 Surveyors, etc. office opened at Poona on the 25th
April 1909.

178. The country surveyed was of a varied natare. In the castern portion
of the work it was undulating and open, while in the south and west, particularly
in the Rewah State, hilly country prevailed, much broken up by ravines and
-covered with jungle. About one-third of the area surveyed was so densely
wooded as to preclude survey by plane-table fixings, and much hindered the
triangulation.

. N ._ M N A

The area s.urvcyed laly in sheets 55 35,9 (art) 55 5 64 TR ERTYCIT)
and also a portion of 55 7. Some 240 miles of topographical traversing was
done in the jungles where it was found impossible to triangulate,

179. The outturn and cost-rates of the party were as follows : —

T
1
Description of Survey. Qutturn, Cosl-rate per |

sq. miles. sq. mile. ' ReMarks.
|
R
Triangulation . . . . 3,099 77
Fair mapping . . - 3,272 61 |
. . I
DETAIL SURVEY, |
Original survey, 1-inch scale . 436 263 |
” " 2-inch |, . . 41 66
Revision ,, l-_inch » . e 951 13'0 "
" y  2-inch . o 1,716 12°0

ToTaL DETAIL Survey 3,144
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The average monthly outturn per surveyor for each class of work was as
follows : —

Original survey, 1 inch =1 mile —14°4 square miles with 16 fixings and 4
heights per square mile.

Original survey. 2 inches =1 mile —16 square miles with 10 fixings and 5
heights per square mile. .

Revision survey, 2 inches =1 mile —18'6 square miles with 10 fixings and §
heights per square mile.

Revision survey, 1 inch =1 mile —19°g square miles with 11 fixings and 6
heights per square mile.

Triangulation—150 square miles.

Topographical traversing— 31°5 linear miles with 4 stations per mile.

Three olficers were employed throughout the year for instructional pPurposes
on the 1-inch original survey work, which partly accounts for the high rate.

180. The total cost of the party for the year under report was Rg1,793.

181. With the exception of slight difficulties entirely due to a misunder-
standing experienced at the beginning of the season in the Rewal State, there
has been no reason again to complain ol the attitude of the local authorities, and
everywhere the necessary help and assistance was afforded and relations were
friendly. _

182. The fair mapping of the following sheets has been undertaken during
the recess. On the scale of 2 inches=1 mile—sheets 55 %, and 55 ll; On
the scale of 1} inches=1 mile—sheets 55 Tlo' 55 zﬂa and 64 TAIO,Q' It is
hoped that all these will be completed and submitted for publication at the end of
the recess. In addition, sheets 54 .“7. ;lzrm, and 535 ]'g, mostly mapped in the
previous recess, were completed and submitted for publication,

183. The triangulation computations have not been entirely worked out ; but
more than sufficient points for the plane-tables required at the beginning of the
season are available, and the remainder will be computed during the field season.
Pending the completion of the triangulation no charts have been undertaken.

184. There was a good deal of sickness at the beginning of the field season,
chiefly from malaria.

185. The party was inspected in recess during August 1gog by th= Surveyor
General, and in the field during January and in recess during August by the

Superintendent, Southern Circle. ) . .
186. The programme of work for next field season consists of triangulation

1 J ) .
of sheets 55 ;—— - and 55 35,67, 9,10, 11,13, T4, 15" aboul 4,120 square ntnles
in all. The topographical survey will consist of original survey on the 1-inch
scale in the Rewah portion, with recontouring of the Jubbulpore portions, falling

. . 1
in sheets 64 m, while 64 3 will be completed. Sheets 355 T

and 55 %175 will be recontoured on the scale of 1} inches=1 mile. The old
work has been found in previous seascns to be so accurate that practically no
revision is required, and this work in future will generally be confined to recon-
touring. In addition to the above, if time permits, supplementary work will be
5 1 M N A .
done in sheels §§ ;=7 55 o i1, 12. 14,13, 16+ 55 ¢ 53 3Nd 64 ;57 which have
been published in the old style and on the old graticule from comparatively
recent surveys with a view to their being redrawn and published in the new style

as eariy as possible.
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CENTRAL PROVINCES AND BERAR.

NoO. 2 PARTY (vide INDEX MAP OF SOUTHERN CIRCLE FACING
FAGE 54).

187. The party has been employed, during the year under report, in continu-
- ing the survey of Berdr on
the 1-inch and 2-inch scales
as an ordinary topographical
party, instead of being a
Pyovincial Officers: training party as in previous
Messrs. A. Ewing, C. G. Lee, Amac Singh, P. Kennegy, E. A.  years. Divided into f{our
Meyer, F. £. Saint, R. B. Gildea and C. B. Sexton, topographical camps, the
‘ Subordinate Establishment : party took the field at Bad-
27 Surveyors, 3 Pupils and 4 Soldier-Surveyors, 4 Clerks, etc. nera on the 26th Octob er,
the head-quarters being subsequently moved to Amraoti, when the camps
had moved to their respective districts. The native personnel was rather a
mixed one, being made up of men transferred from other parties, and of new
hands. The large majority of the surveyors were practically untrained, more
than half of the men being in their first field season. Fortunately, however, the
greater part of the area undertaken was easy to survey, and not only was the
programme accomplished, but two additional standard sheets had been com-
pleted when the party returned to recess quarters, which opened at Poona on
the 3rd May. The advance triangulation was however much delayed both by
the lack of officers with experience of triangulation, and by accidents or illness
which befell those who were successively entrusted with this important work,
and it was not until the beginning of June that a sufficient area for a portion of
next season’s detail work was completed. This will be supplemented by send-
ing an officer to triangulate the remaining area a month before the surveyors
take the field. In addition to the ordinary programme, a network of tertiary
triangulation was extended from sides of the Great Arc series over the whole of
sheet g5 L, as the work of the previous year had disclosed accumulated errors
of too great magnitude to allow of extension without careful checking.
188. The country surveyed presented much variety. That lying in sheet
55 H. consisted of the broken ground leading down from the Basim plateau to
the low undulating plains through which the Pirna river flows. This country
with its black cotton soil is very [ertile and highly cultivated, and presented no
difficulties for the surveyor other than arose from the height and density of the
jowari crops which form the staple food supply of the people. The approaches
to the plateau, on the other hand, were stony and rocky, intricate to survey, and
overrun with a poor forest growth. The ground surveyed in sheet 55 L was the
eastern end of the Yeotm4l plateau sloping down to the Wardha river plains
below, but the slope was more gradual and less cut up than on the other scene
of operations. There was, however, much more dense forest on the plateau and
slopes which presented difficulties to the surveyors, but the work in the plains
was most easy.

Pevsonnel.

Imperial Officers ;
Captain H.Wood, R.E., in charge, Lieutenant J. A. Field,
R.E.

. . H L
189. The area surveyed lay in sheets 55 23 (part) 5, 6 and 55 Pt
190. The outturn and cost-rates of the party were as follows : —
Description of Survey Outturn, Cost-rate per R
' sg. miles. sg. mile, BMARES.
. . R
Triangulation . . . . 2,229 1
Skeleton [orest boundary survey, 4-inch 461 58
scale,  °
Fair mapping T ‘ . 2,688 84
DETAIL SURVEY.
Original survey, 1-inch scale . 2,448 15'2
» " 2-inch . . 240 550
TotAaL DETAIL SURVEY } 2,688
|
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The average monthly outturn of detail survey per surveyor was as
follows : —

Original survey 1inch =1 mile —20°'8 square miles with 16 fixings and 3
heights per square mile.

Original survey 2 inches =1 mile —7 square miles with 49 fixings and 13
heights per square mile.

Triangulation was carried on under such exceptional circumstances that no
reliable average outturn can be given,

191. The total cost of the party for the year under report was R1,02,703.

192. With the exception of an unprovoked assault by the people of Kalamb
on Mr. Ewing, for which the assailants were tried, convicted and sentenced by
the civil authorities, the relations with the villagers were friendly, and the dis-
trict cfficials afforded every assistance.

193. The fai- mapping of all the sheets surveyed was practically finished

during the recess, and sheets 55 ﬁs,—ﬁ and 55 2—3——'“46 will very shortly be

submitted, while 55 %‘will be forwarded later on during the field season. A tri-

angulation chart of sheet 55 H has also been nearly completed, but the insertion
of the extra detail on the 2-inch Forest editions of the 1-inch sheets published
last year could not be undertaken for lack of competent draftsmen.

194. The health of the party was on the whole good. One 44nldsi died of
cholera, and one was killed by a bear, while Mr. Saint and a surveyor, both of
whom were engaged on triangulation, had to be sent on sick leave during the
field season. :

195. The Surveyor General inspected the party at Poona during the recess
accompanied by the Superintendent, Southern Circle, who also inspected the
party during the field season.

196. The programme for next year comprises the detail survey of

sheets 55 §——im ”l: s e 59 E, 56 |13 and 356 “—f' while sheets 53 l:,
56 L and 56 and 56 l!: are to be triangulated.

1
1,2,35 9 1%

1,256,910, 11, 13, 14, 15’

BOMBAY PRESIDENCY, CENTRAL INDIA AGENCY, AND
HYDERABAD.

No. 17 PARTY (v/de INDEX MAP OF SOUTHERN CIRCLE FACING PAGE §4).

197. The work carried on by this
party was of the same nature, and in con-
Impevial Officers : tinuation of that of the previous season.

Lieutenant S. W. S. Hamilton, R.E, in T he northern portion of the area surveyed
charge [rom 26th October 1908 1o 30th Sep ember ]3)’ in the Indore and Barwini States of
1 atenant A. H. Gwyn, LA, from toth Nov- the Central India Agency while in the

Personnel.

ember 1908, south, the east and west KKhidndesh dis-
Provincial Officers : tricts of the Bombay Presidency formed
Mr. S. F. Norman ( Senior), in charge, from 1st the scene of operations. T”angu"”on

qo;;,uh Octoblflr égo\s\;’ilﬁon P R And R was _carried on mainly in the Aurangabad
Newland, LS e B Ki:.rf;?nhj,' r. distiict of the Hyderdb4d State.
Cooper, C. O. Picard, P. C. Mutra, E. J. Hanby 198. Mr. S. . Norman did not take
and A. J. Booth, the field, and on the compl-tion of some
examination work proceeded on combined
leave f[rom 17th December 1908, pre-
paratory to retirement on 8th August
1909, after 35 years’ service, the last twenty of which were passed in this party.
Mr. Cooper tend-red his resignation, which was accepted, from 1st May 1gog.
199. The party, divided up into 5 camps, to-k the field on the 12th Novem-
ber 1908 at Nardhana, whence the head-quarters were on the 215t November
moved to Fort Sendhwa, Indore. The field season lasted until the end of April,

when the programme was completed, with the exception of sheet 46 %, which it
was found could not be finished in reasonable time, The recess office opened at
Poona on 5th May 1909.

Subordinate Establishment :
34 Surveyors, 3 Clerks, etc.
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200. The season’s operations comprised :— .
(1) Revision survey on scale 1 inch=1 mile of sheets 46 o 3 and
o ) . -
4§ 56,9, 15,13, 14 and parts of 46 %77 i amounting to 2,985 square
miles. ‘
(2) Resurvey on scale 2 inches=1 mile of 603 square miles of reserved

forest area previously surveyed on the 1-inch scale falling in sheets

43 ;! and sheets 46 2—79;

(3) Boundary skeleton survevs on the scale 4 inches=1 mile of all
reserved forest areas falling in sheets 46 ZsTc;ﬁ pertaining to the

Shirpur, Chopda and Y4val ranges of the Satpurds, amounting to
205 linear miles.

(4) Triangulation of about 2,100 square miles falling in sheets
46 and 46

201. The scene of the detail survey operations was situated midway between
the Narbada and Tapti rivers. The watershed of these rivers is the S4tpurd
range, which rises to an elevation of two and three thousand feet above mean sea-
level, and forms the southern boundary of the Indore State.

In the south these Sdtpurds break off into high ranges, the one running
along the south of Indore Stute, the other bounding the plaius of the Tapti valley.
The whole of this portion of the East and West Khandesh districts is m.untain-
ous and rugged, and covered with trees and long grass. Villages are few and far
between, water is'scarce, transport difficult to obtain, and, with the exception of
the Bombay-Agra road which passes on the west edge of the work, and of a main
road which runs through the centre along the Aner river, communications are
extremely bad.

These remarks apply equally to the southern portion of the Indore Srate,
where the Bombay-Agra road, running north and south, is the only efficient means
of communication, while the country in the Barwani State is even more difficult.

In the northern portion of the work in Indore State near the vallev of the
Narbada river, the country is well populated and fertile, communications are
good and water plentiful.

202. Local labour was largely employed boti on account of the scarcity of
experienced £haldsis and owing to its inherent advantages. But it is not sife to
count on more than one-third of the menial staff being thus obtained. While
such men are invaluable as guides and for obtaining supplies, they will not turn
out to work early, and will rarely proceed beyond their village limits.

203. The outturn and cost-rates of the party were as follows :—

6, 10, 13 (part) 34 78, 11, 12, 15, 16

Description of Survey. ) sgu'::‘}:s” ; Co:;rz:ie'e?er REMARKS,
o [

Triangulation . . 1-inch scale 2,100 | 5'2
Skeleton boundary survey, g-inch 205(a) 52 () Linear miles.
Fair mapping . . 1j-incht ,, 3,588 52

DETAIL SURVEY.
Revision survey . . 1-inch scale 2,985 13'9
Re-survey . . . 2-inch 603 19'1

ToTtAL DETAIL SURVEY A —_37538—

The detail surweys were tested throughout by ir sifx fixings, as the nature
of the country, except in a very few cases, did nct admit of chain parfal. The
monthly averages per surveyor for revision and re-survey were as follows :—

Revision on scale of 1-inch=1 mile, 23'5 square miles with 10 fixings and
4 Reights per square mile.
Re-survey on scale of 2 inches=1 mile, 117 square miles with 27 fixings
and 6 heights per square mile.
H2
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. 204, The total cost of the party for the year under report was Rg3,509,
which includes an expenditure of R10,363 on publication charges and the com-
pletion of the 4-inch Forest Maps surveyed in 1905-06,

205. The area under re-survey on scale of 2 inches=1 mile embraced 394
square miles of reserved forest, and was distributed as under :— '

Taluka. District, " Area in
square miles.
Shirpur . . West Khéndesh. 133
Chopda . . . East » . . . . . 163
Yival . . . " » . . . . . 98
ToTAL . 394,

While the skeleton forest boundary survey, amounting to 205 linear miles, was
apportioped as below :—

Taluka. Dislrict. Linear miles.
Shirpur . . . West Khéndesh . . . . . g6
Chopda . . . East ” . . .77
Yéval . . . . ” " . . . . . 32

ToTAL . 20§

206. The fair mapping made good progress during the year. In October
1908 there were 45 Forest survey sheets in arrears and 5 sheets of current topo-
graphical work on a scale of 2 inches=1 mile 10 be completed and examined,
For dealing with these, a small drawing establishment was left in recess when the
party took the field. Of the forest shects, 23 were practicaily finished, and were
examined and despatched for publication early in the year under report.  The fair

drawing and examination of the five sheets remaining incomplete at the end of
last year (sheets 46 szKsi 614 Were completed by the end of January, when they

also were sent in for publication. The remaining 22 sheets of forest surve
arrears have now been completed, and will be submitted before the party takes
the field. The drawing of the 13 standard sheets of the current season’s survey is

well in hand, and sheets 46 m4 and 46 ],(3 should be completed about

the end of October 19og, while the remaining 4 sheets 46 3?7?7 and 46%< should
be ready about a month later.

207. The drawing of additional detail on the 2-inch sheets for the Forest
Department has not yet been taken in hand.

208. All computations have been completed up to date.
charts of sheets 46 K and O are not quite ready for submission.

209. Mr. Sheffield, of the Federated Malay States survey, was attached to
the party for training in practical field work at the commencement of the season,
and was employed on plane-table surveying for about 2 months, when he was
transferred to the Burma Circle to complete his course.

z10. On the whole the health of the party was excellent throughout the year,
Three khaldsis died.

211. The party was inspected by the Surveyor General at Poona during July
1009, and by the Superintendent, Southern Circle, during the same month, as
well as at the end of January, _

212. The programme for next season comprises : -=

. L P
() Detail survey onscale 1 lr;ch_l mile in sheets 46 ;—— T, o7 and

parts of sheets 46 -—z—=-—, amounting to 2,550 square. miles.
(b) Revision survey onthescale 1 inch=1 mile in sheets 46

The triangulation

75913 20d
P e :
parts of sheets 46 376, 1o 14 aud 46 =, amounting to 1,750 square
miles.
(¢) Re-survey onthescale zinches=1 mile of reserved forest areas in sheets

46 % and 46 ooy 10"’[3, 7 amounting to about 390 square miles.



TOPOGRAPHICAL SURVEVS, 53

. P

(d) Boundary traverse of such forests in sheets 46 ?s and 46 ;53 a8
are surveyed under (¢) above. A

(¢) Triangulation in sheets 55 -——55 773,75, 16 and 56 ;=3 and to

. . . D . .
complete triangulation in sheets 55 ;——%—==5 775 amounting in all

to about 5,600 square miles.

MADRAS.
No. 19 PARTY (vide INDEX MaAP OF SOUTHERN CIRCLE FACING
' PAGE 54).
213, The party left its recess quarters at Bangalore in November 1908 and
Personnel. returned there iIn
Imperial Officers : ]une 1909, gwing
Major C. W. H. Symonds, L.A., in charge from 16th October 1908 to 27th  a full field season
June 1900. . : of  six-and-a-half
Lieutenant C. G. Lewis, R.E., in charge from 1st to 16th October 1909 and
from 28th June to 3oth September 1909. months.
Provincial Officers : 214. The outturn

Messrs. ]. Smith, W. F. E. Adams, E. ]. Biggie, W. H. Strong, A. . and cost-rates of
Fraser, J. St. C. Pollet, Mahadeva Mudaliar, Balaji Dhondiba and M. S. the party are given
Ganesa Aiyar. party g

Subordinate Establishment : in the following
26 Sucveyors, 3 Traversers, 2 \Writers and 1 Hospital Assistant. table : —
Description of Survey. S]“;:‘l";:' pgo:;:'::ﬁel REMARKS.
i R
Triangulation . . . . . 5,350 31
Traversing . . . . . 30{a) 40'3 * | (@) Linear miles.
DETAIL SURVEY.
Original survey, 1-inch scale . . 713 251
o w  2tnch . . 1,065 624 Including  map-
Revision, ,, 1-inch ,, . 770 150 ping.
ToTAL DETAIL SURVEY . 2,548

Owing to four Sub-Assistant Superintendents on probation having been
attached to the party for instruction, and to the heavy cost of transport and
labour in the Nilgiris, the cost-rates are high. The average monthly outturn
per surveyor on the i-inch scale was 28'g2 square miles, on the 2-inch it was
8'51 square miles, and on the 1-inch revision was 4460 square miles.

215. The total cost of the party for the year under report was R1,16,386.

216. The programme of the party for the year under report consisted of

N
the survey of standard sheets 49—+, 58 5o s 6 58 & ?3

. A i A
and the completion of sheet 58—7—. It was found early in the season that this

programmeBcould not be completed and it was decided to abandon the survey of

sheets 58 -—=, and, owing to the early break of the monsoon, sheets 58?12;5'—!—6

were unfinished. The thickly populated coastal tract, also the Nilgiris district,
more than half the area of which consists of forest reserves, and the forests of
the Malabar district were surveyed on the 2-inch scale, while the remaining area
was surveyed'on the 1-inch sca?::

217. As was anticipated, the old Mysore maps proved extremely accurate,
and, ger}eralll)f speaking, the only corrections required were the actual changes in
village sites, limits of cultivation, etc, In Coimbatore district the 4-inch forest
survey was utilized for supplementary survey on the 1-inch scale.

. 218. Of the country topographically surveyed, the coastal tract comprised
in sheets 4973, 17 Presents the same features as were encounlered in previous

seasons, z.¢., 2 densely populated area extending up to the foot of the ghats, in
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which each habitation was separately surveyed and mapped. The average
number of huts over’the whole of this area is 150 to the square mile, while along
a narrow belt paralle] to the coast there are as many as 400 to the square mile,
The Nilgiri plateau, consisting mainly of open downs, is an ideal country for the
plane-tabler, though the work was rendered tedious by the large number of
forest reserves (some 450) and by the extraordinary intricacy of their boundaries ;
but it was on the ghat slopes that the surveyors met with the greatest difficulty;
here, except in the vicinity of coffee estates, there were no roads, the jungle
was extremely dense, and the climate trying, especially at the foot of the hills.
In April, the early rains commenced, and the greater part of May was lost owing
to the unusual amount of rain and to mists which, rising daily from the plains,
by 10 A.M. completely enveloped the upper hills, It is due mainly to these
causes and to sickness among the surveyors that 5 sheets remained incompletely
surveyed.

219. The following maps will be submitted for publication before the end of
the year:—

Sheets 49 %. 49 —,3—?17, drawn on the 2-inch scale, and sheets 58 8, b,%d. o
drawn on the 1}-inch scale.

220. The triangulation of sheets 58 B and 58 C was completed, and that
of 58 D and 58 H in Cochin and Travancore States was commenced; the
computations have been completed during recess. Triangulation charts 49 M,
49 N and 58 A will be submitted for publication.

221. The boundaries of forest reserves in South Malabar were traversed by
theodolite, but in The Nilgiris this was not deemed necessary.

222. In the plains the health of the party was good, but in the Wynaad and
in the malarious Attapddi and Silent valleys the surveyors suffered from very
severe attacks of fever, and even those who worked in The Nilgiris did not escape.
One surveyor and three 44alds:s died during the year.

223. The parly was inspected during recess by the Surveyor General and
by the Superintendent in charge, Burma Surveys.

224. The programme for next season consists of the survey of sheets
S8~ g,on, TRy and the completion of sheets 58 e

mostly on the 1-inch scale, in the Malabar and Coimbatore districts and in the
Cochin and Travancore States. The densely populated areas on the coast and
a few forest reserves in South Malabar will be surveyed on the 2-inch scale.
The triangulation of the south of the peninsula, west of latitude 77° 30", will be
completed.

MADRAS.

CoORG DETACHMENT (vide INDEX MAP OF SOUTHERN CIRCLE
FACING PAGE 54).

225. The detachment was formed at Bangalore on the 1st November 1908
for the purpose of commencing survey
. operations in Coorg. It proceeded to the

Provincial Officers : field on the 8th November 1go8 and
- Mr. R. Waller-Senior, in charge and Me.  ratyrned to Bangalore in the end of ]une
E. Claudius. 1909 4

s“l';'d"""" E"';”[‘.‘\h;“,’"' : 226. The outturn and cost-rates were
1 <
18] urveyor. and I riter. as fo“ows —

Personnel.

\
Description of Survey. s(‘:l'.":;‘i’]'e"s'. | Pecrz;‘::tife. REMARKS.
b
'
&
Triangulation . . . . . 2,565 : 6y 1
|
i

i
DETAIL SURVEY. |

Original survey, 2-inch scale . . 558 : 36'9
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TOPOGRAPHICAL SURVEVYS. 5%

The average monthly outturn per surveyor was 7°6 square miles.

227. The total cost of the detachment for the year’ under report was
R36,681. ) ) )

228. The programme of the detachment consisted of advance triangulation
for No. 3 Party in the Malabar and South Canara districts and in Coory and of

the detail survey of sheets 48 TI,P—IZ," “In spite of the triangulators remaining
out in the field until well on in the rains, the triangulation could not be completed.
The detail survey was completed, with the exception of 22 square miles, which
will be surveyed by No. 3 Party early next season. )

229. The area topographically surveyed lay chiefly in Coorg but also com-
prised small portions of Mysore State and of the South Canara district. The
country {s thickly wooded and consequently the progress of the work was
slow; ‘the early break of the monsoon was another adverse feature of this field
season.

230. Sheet 481L was drawn on the 1}-inch scale for reduction to the r-inch
scale; it will be completed in the Circle drawing office and will be submiited
for publication before the end of the year. The triangulation was connected
with the Madras Longitudinal and the Mangalore Meridional series,

231. Mr. Sheffield, an officer of the Survey Department of the Federated
Malay States, was attached to the department for a few wezks in April 1909 for
instruction.

232. The health of the party throughout the year was good.

233. The detachment was inspected in the field by the Deputy Surveyor
General and in retess by the Surveyor General and by the Superintendent in
charge, Burma Surveys.

234. The detachment will be disbanded on the 31st October 1909, and will
be absorbed in No. 3 Party, which will continue work in the Madras Presidency
to the north of latitude 12°

¢

EASTERN CIRCLE (BURMA).
BURMA,

No. 3 PARTY (vide INDEX MAP OF EASTERN CIRCLE FACING PAGE 62),

235. The recess office closed in Bangalore on the 2nd November 1908
and re-opened there

Personnel. :
e again on the rst June
mperial Qfficer : 1909, giving an average
Captain C. P. Gunter, R.E., in charge, of six months’ actual
Provincial Offcers : work in the field for the

wh
Messrs. W. M. Gorman, ]. O'B. Donaghey, vhole party.
W. E. 8. Swiney and H. D. W. Stotesbury. 236- The outturn and
cost-rates of the party

Subordinate Establishment : for the year under report

23 Surveyors, t Draltsman, 2 Writers and 1 Hospital Assistant, were as follows :—
Description of Survey. sg.u:-:.\illrensv. Co’s;-.r;tﬁel?er Remarks.
DETAIL SURVEY. R
Original survey, 1-inch scale . . 1,095 39'5 () | (a) Including mapping.
” . »2-inch o , ., 39 (8) 96'2 (a) (D) Forest reserves.
Supplementary survey, 1-inch scale | 1,486 270 (a)
Revision survey (Forests), 1-inch scale . 411 200 (a)
TOTAL DETAIL SURVEY . 3,031
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The average monthly outturn per surveyor for supplementary survey on the
1-inch scale was 28 square miles, on the 1-inch survey it was 20 square miles, on
the 2-inch survey 8 square miles, and on the 1-inch revision survey 41 square miles,

237. The total cost of the party for the year under report was Rg6,892.

238. The country proved very difficult to survey. Almost the whole area
had to be rigidly traversed, and this accounts for the poor outturn., As there
was no triangulation done by the party this season, the whole of the charges for
supervision have been debited to survey: this accounts for the unusually high
cost-rates. If the share of supervision, which is usually borne by the triangula-
tion, be deducted from the cost of survey, the cost-rates work out to much the
same as those of last year.

239. The programme, which was completed, consisted of the survey of

sheets 84 o——— 1=~ 2nd 84 ﬁ comprising parts of the Upperand
Lower Chindwin, the Pak6kku and the Shwebo districts.

240, The area under survey was again of a very varied character. In the
north, the Chindwin river forces its way in a very tortuous manner through
rugged forest-clad country, much cut vup by streams and very difficult to survey.
The country rises gradually in the west to the hills of the Mahudaung range,
about 2,000 feet above sea-level. In the southis a highly cultivated plain,
interspersed with small scattered areas of undulating hills covered with open
jungle; the cultivation consists mostly of ** Fuar," which grew very high this
year, and for two months greatly impeded the progress of the work. Three of
the interesting extinct volcanoes known locally as “ Twins " on the west of the
Chindwin river in the Lower Chindwin districts occur in this,area. There is a
lake of sulphurous water in each crater, and the water level, when measured in
April, was found to be some 170 feet below the height of the surrounding country
and about 3o feet above the level of the nearest water in the Chindwin river.

241, The whole area surveyed was mapped on the 13-inch scale for photo-
graphic reduction to the 1-inch scale and will be shortly submitted for publication.
The mapping of the party again shows an improvement both in quantity and quality,

242, Surveyor Pertab Singh was deputed to accompany Colonel Lumsden,
C.B., on an expedition into the Mishmi country, north of Assam; he completed
the survey of 250 square miles of hitherto unmapped country on the -inch scale,

243. The health of the party was very good throughout the field season and
recess.

244. The party was inspected in the field by the Deputy Surveyor General
and in recess by the Surveyor General and on several occasions by the Superin-
tendent in charge Burma Surveys. o .

245. The work of the perty will in future lie in Southern India. Its pro-
gramme for 190g-10 consists of 3,950 square miles of triangulation for 1-inch
survey in the South Canara, Salem and Coimbatore districts of Madras and of
2,550 square miles of |-irllch survey and 390 square miles of 2-inch forest survey

. _P_ . .
in sheets 48 ST 78 e, 17,13, 10, 15, 16 and 57 -, including portions of the

Mysore State, Coorg Province and of the South Canara and Malabar districts of
Madras,

UPPER BURMA.

No. 10 PARTY (vide INDEX MAP OF EASTERN CIRCLE FACING PAGE 62),
246. The party lett its recess quarters at Bangalore on the #8th November

Personnel, 1908, and commenced field

Imperial Officers: work early in December;

Captain A. A. McHarg, R.E., in charge from tst October to 25th field work was closed in

October tao8. . ) the end of May 1909, and
Captain L. G. Crosthwait, LA, in charge {rom 26th Oclober 1908 th ty eeded f

to 3oth September 1909. , ¢ party proceedec for

Provincial Officers : + recess duties to Maymyo,

Messrs. \W. G. Jarbo, E. M. Kenny, Asmat-Ullah Khan and Abdul where, along with No. 11

ahim, K. S. i H

Rahim, K Subordinate Establishment ; Pafty' it occupled an office

23 Surveyors, 2 Soldier-Surveyors, 3 Traversers, 1 Draftsman, 1 ‘Vh""h. hzs been placed at

Computer, 2 Writers and 1 Hospital Assistant. the dlsposal of the depart-

ment by the Government of Burma.
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247. The outturn and cost-rates of the party were as follows : —

o , Cost-rat :
Description of Survey. S(g“::lt’l':; perossq.r?n?le. REMARES.
e - - R,
R
Triangulation . . . .0 1,686 78
Traversing . . . . . 226(a) 28-8 (g)| (@) Linear miles.
| :
DETAIL SURVEY,
Original survey, 1-inch scale . . 1,684 | 36
Original survey, z-inch ., . . 29t | 54°1 } Including fair
: mapping.
Revision survey, 1-inch ,, . . 829 ‘ 29'4 J
!
ToTtarL DETAIL SURVEY . 2,804

The average monthly outturn per surveyor was 30'9 square miles for 1-inch
original survey, 45’9 for 1-inch revision survey, and 106 for 2einch original
survey.

Tyhe revisionsurvey consisted of the revision of forest areas which had been
previously surveyed on the 4-inch scale; it was carried out on blue print reduc-
tions of the original maps ; the detail was found good, but the contouring had to
be done afresh.

The cost-rates of the revision survey were rather high owing to the neces-
sity for heavy jungle clearing,

248. The total cost of the party for the year under report was R1,13,577.

249. The programme of the party consisted of the completion of sheets

84—i%g—which had been left unfinished the previous season, and the survey of

sheets 93— mAm 755 ©n the 1-inch scale, and the 2-inch survey of all

forest reserves not previously surveyed occurring in the programme, as well as
the special survey of the Mosit reserve situated in sheets g2 D and 92 H ; also
advance triangulation and traversing in sheet g2 H. The programme was
completed.

250. The area under survey lay chiefly in the Méngmit State and the
height above sea-level ranged Irom 330 feet in the Shweli valley to over 6,000
feet in the south near the Ruby Mines. Exceptin the Shweli, the country is
sparsely inhabited.

251, Mr. E. W. Hedgeland, of the Federated Malay States survey, was
attached to the party for the field season for the purpose of studying the methods
of work of the Survey of India.

A , Srawn i 1.
252. Sheets 9355 156 Were drawn in the party on the 1j-inch

scale and will be submitted shortly for publication. Sheets 84~ﬁ?—9—are. being

drawn in the Burna drawing office.  All computations have been completed.

253. No rain fell from November till April, and during this period the health
of the party, in spite of the bad reputation of the Shweli valley, was good. After
the rains commenced and well on into the recess the party suffered a good deal
from fever. Three ZAdlasss died during the year.

254. The party was inspected in the field by the Deputy Surveyor General
and in recess by the Superintendent in charge Burma Surveys.

255. The programme for next season consists of the triangulation of sheet
92 D and the completion of 92 H, up to the Chinese frontier, and the 1-inch

. - 3 L E 1
original survey of sheets g2 w6216 0 93567 o0 g a1 ANd 93—

Pl
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SHAN STATES, BURMA.

No. 11 PARTY (vide INDEx MAP OF EASTERN CIRCLE FACING PAGE 62),

256. The party left its recess quarters at Maymyo early in November 1908
’ ) - and re-assembled there in the middle of
“P:’:a"l”;;’_'m June 1909. Much time was occupied in

mper! ¢ ]
) 7h ) the long journey to and from the frontier
Captain R. H. Phillimore, R.E., in charge. and the actual time spent on survey work
Provincial Officers : in the field did not amount to much more

Messrs. O. D. Smart, Jagdamba Prasad, than four-and-a-half months.
S,As. M. Fielding, V. W. Morton, T. P. Dewar Th 3 ths
and A. A. Graham. 257 e outturn and cost-rates were

Subovdinate Establishment : as follows :—
33 Surveyors, etc.
Description of Survey. 2]“‘":{:5- PE‘;“;;"::I& REMARES.
. . R
‘Triangulation . . . . . 1,220 6'3
DETAIL SURVEY.
Original survey, 1-inch scale . . 3,674 16'3 Including mapping.

The average daily outturn per surveyor was 1°54 square miles. The original
detail survey was on the 1-inch scale with contours at 100 feet vertical intervals.
258. The total cost of the party for the year under report was R1,40,506.
259. The programme consisted of the completion ol the detail survey of
o

the Southern Shan States included in sheets 93 Ban % 93 Tas60 o5 d

102 57eg et and toz Z.Gs- » up to the frontiers of China and French Indo-
China, and triangulation in the Salween valley for next year’s detail survey.

With the exception of sheets 93 -:5, 93 707, the programme was completed.

260. The area snrveyed was situated in the north of the Kengtung State
and lay for nearly 200 miles along the Chinese frontier; it included the most
easterly corner of the Indian Empire well, to the east of longitude 101° East.
The country was well populated by Shans and other hill tribes, and footpaths and
mule tracks were frequent. The hills were steep, and though many of the ranges
rose to over 8,000 feet, some of the valleys were less than 2,000 feet above sea-
level. Though rough and mountainous, the country was comparatively easy to
survey, the hill features being bold and not heavily wooded.

261. Escorts were provided for all members of the party, as the country
surveyed is seldom visited by travellers other than Shan and Chinese traders, who
sell salt to the inhabitants, buying cotton and opium from them in return. The
villagers were found most friendly and hospitable, and no difficulty was experi-
enced in obtaining supplies and labour.

262. The area surveyed was mapped on the 13-inch scale in 19 sheets, v:z,,

N o C G
93 g3376 93 560053 192 72567, i and 102 TR Seven of these
sheets, v2., 93510275 123 and 102 , will be submitted before the party

leaves recess quarters, and the remainder will be completed by April 1910 by a
small drawing section, which will be attached to the Burma drawing office for
the purpose. The triangulation done in the field was computed in recess and
the results were satisfactory. .

263. The health of the party was fairly good; the work lay in the most
mountainous parts of the Shan States, and in the dry season the climate was
perfect. The return journey, however, owing to early rains in May and June,
proved most trymng. . ]

264. The party was inspected in recess by the Superintendent in charge,
Burma surveys.
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265. The programme for the next season consists of the completion of "the
sarvey on the 1-inch scale of Kengtung and part of the Northern Shan States
lying to the south of latitude 23°45’ and east of longitude 98°, excluding the Wa
States, which it is not considered advisable to enter at present for survey pur-
poses. Triangulation will be carried out in sheets 93 1, 93] and g3 N.

——————a

EASTERN BENGAL AND ASSAM.

NO. 20 PARTY (vide INDEX MaP OF EASTERN CIRCLE FACING PAGE 62).

266. Field work was commenced in the middle of November 1908, and closed

. Pevsonnel. early in May 1gog
giving a field season ot
rather less than six
months. The recess
quarters of the party

Imperial Officer :
Major A. Mears, [.A,, in charge.
Provincial Officers :
Messrs. P. F. Pruaty, C. C. Byrnc, Pramadaranjan Ray, ]J. H.

Williams, Amjad Ali and L. Williams. were at Bangalore, but
Subovdinate Establishment : arrangeme“ts have been
32 Surveyors, 3 Traversers, 2 Draftsmen, 2 Computers, 2 Writers made 1o move them to
and 1 Hospital Assistant. Shillong in 1910,
267. The outturn and cost-rates were as follows :—
- i Qutturn, Cost-rate -
Description of .Surve). sq. miles. per sq. mile. ReMARKS.
R
Triangulation . . R 680 -376 Cost-rates include fair map-
ping.
Traversing . ~ . . . 119 (a) 408 (a) Linear miles.
DETAIL SURVEY. .
Original survey, 1-inch scale . 398 (8) 26°4 (&) Mainly forest clad hills,
» »  2-inch . 660 (¢) 27°9 (¢) Flat open country.
" ,»  2-inch . 400 (d) 99'6 (d) Forest clad hills.
Revision survey, 1-inch ,, . 123 (8) 284
Supplementary survey, 2-inch
scale. 2 (e 1 (¢) Open country and low
452 (o) 43 bambeo clad hills.
ToTAL DETAIL SURVEY .| 2,033

The average monthly outturn per surveyor on the i-inch scale was 216
square miles ; on the 2-inch scale for original survey in open plains it was 245
square miles, for forest covered hills 7'0 square miles, and for supplementary
survev 12'6 square miles.

The principal reason for the very slow progress of the work in the forest
areas of C4chdr and the Lushai Hills was the extraordinarily dense nature of
the jungle growth, quite the worst so far experienced by the party. Large blocks
ot bamboo forest in the supplementary area account for the small outturn in this
class of survey,

268. The total expenditure of the party for the year under report amounted
to Ri,22 215,

269. The programme of the party consisted of the survey of sheets 78 5 P
. - I‘0
and the completion of 78 —>— on the 2-inch scale and of 78 ﬁ on the

TN

1-inch scale, also the survey of 83 ﬁm , which consisted to a great extent
of forest.re-survey on the 2-inch scale. The survey of sheet 8 P was comple-
ted, but it was found impossible owing to early rains and to the difficult nature of
the country to finish any of the four sheets allotted to the party in sheet 83 D.

12
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270. The supplementary survey was carried out on blue print reductions on
the 16-inch cadastral maps of seasons 1894 to 1896. The detail in the culti-
vated areas was found to be accurate, but the village sites require re-survey.
In the large blocks of low bamboo clad “ #i/as’ the survey might be classed
as original work, the cadastral sheets showing practically no details in these
areas. The revision survey was done on blue print reductions of the 2-inch
survey executed by Colonel Woodthorpe and. Major Badgley in 1881-83. The
quality of the old survey was found to be excellent, except as regards the con-
touring, which had to be re-done.

251. The area under topographical survey embraced portions of dis-
tricts Sylhet and Cdchiér, of the Lushai Hills and of the Hill Tippera State,
The greater portion of the country in districts Sylhet and Céchdr was flat,
open, thickly populated and closely cultivated. The general level of this
country only averages 5o to 60 feet ahove mean sea-level, and the whole area is
covered with a network of streams, b4:/s and swamps; and the villages are
almost invariably situated along the rivers and streams, the banks of which are,
as a rule, slightly above the general level of the country. The country surveyed
in the Lushat Hills and in Hill Tippera was hilly and nearly entirely covered with
almost impenetrable bamboo, cane and tree forest. Supplies were plentiful in
Sylhet and Ciachar, but labour was difficult to obtain, while in the Lushai Hills
and the Hill Tippera State these conditions were reversed.

272. The following six sheets will be submitted very shortly for publica-

tion: —78 ﬁm ,» while sheets 83 TE.F have been partly drawn, and

it is hoped that they will be completed before next recess.

273. The triangulation was based on the Eastern Frentier G. T. series,
All computations have been completed, and the results are good. The small
amount of traversing done was only carried out with the view of supplying addi-
tional points for the detail survey in the low densely wooded valleys, where it was
impossible to employ triangulation.

274. The health of the party was fair in the open country until the month
of April, when heavy rain caused a good deal of sickness. One surveyor was
invalided at the commencement of the season. Six 2kaldsis died in the field,
one of whom succumbed to injuries received from a tiger. The beast made re-
peated and determined attacks on the combined camp of two surveyors, three
men being mauled before it was finally driven off. The work, in consequence
of this animal’s presence, had to be stopped in its immediate neighbourhood for
the remainder of the season. ‘

275. The party was inspected by the Surveyor General and the Superin-
tendent in charge, Burma Surveys, during the recess months. :

276. The programme for 1yog-10 comprises the completion of standard

D

sheets 83 ————s— 55770 on the 1-inch and 2-inch scales, the latter

scale being only employed for the survey of forest reserves, and also the trian-
gulation and traversing of degree sheet 78 O.

CANTONMENT SURVEYS.

NoO. 1 SECTION,

277. Duning the season under report this section was employed on the
survey of the cantonments in portions of the R4walpindi, Lahore, Meerut and
Lucknow divisions. Mr. E. G. Little, a retired officer of the Provincial service,
continued in charge throughout the season, while Mr. F. C. Saint was attached
for duty from the 17th October to the 3ist December 1908.

278. The survey of the following cantonments was completed on the scale
of 16 inches = one “mile, while the bazaars of four were sugveyed on a scale of
64 inches = one mile: --Landour, the seven gallies (namely :—Baragali, Kild-
bigh, Ghora Dhaka and Khanaspur, Changlagali, Khayragali and Barian),
Barrackpore, Dum-Dum, Jaldp4har, Ichhipur, Fort Wiliam, Shillong, Alipore,
Attock and the newly added portions of Jhelum. The triangulation of Dharam-
sala and traversing of Lucknow were nearly completed, and portions added
since last survey to the Nowshera and Meerut cantonments are in hand.
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279. The maps of the following cantonments only were submitted for pub-
¥cation :—Landour, Rénikhet, Naini T4l and Alipore. Those of the following
cantonments with their bazaars were also sent in:—Sit{pur, Delhi, Benares,
Mard4n, Abbottibid, Dinapore, Bannu, Nowshera and of the Nowshera Cavalry
Cantonment surveyed by this section. The following arrears of the late No. 3
section were also drawn and submitted, namely, the cantonments with bazaars
of Belgaum, Saint Thomas Mount,,Wellington and Bangalore. Altogether 106
sheets in all have been sent in by this section, an outturn considerably in excess
of that of the three previous years, and the work of the section is now more or less
up to date. The sheets of Nowshera and Nowshera new cavalry cantonments
have, however, been retuimed to be kept in abeyance till certain additions and
alterations intended in these cantonments have been made, and can be mapped,
and the maps of Barrackpore and Dum-Dum, though ready, are detained owing
to some changes contemplated in the bazaar boundaries.

280. The areas surveyed during the season and the cost-rates were :—

Acres. Rupees per acre,
Triangulation . . . . . . . 1,309 0'g1
Traversing . . . . 12,504 065
Original survey on 16-inch scale , . . . 7,556 I'51
' ,, on 6a-inch , . . . . 136 2'60
Mapping on 16-inch scale . . . . . 37,118 013
» on 64-inch ,, . . . . . 757 2'44
The average outturn per working day was—
Traversi;g 7 angles and 48 chains—
Detail survey on 16-inch scale . . . . . 806 acres.
" " on 64-tuch ,, . . - . . R acre.

281, The total cost for this section for the year under report was
R27,901.

282, The head-quarters of the section was moved to Dum-Dum from Riwal-
pindi at the end of November 1908, where it remained until September 1909,
when it again moved to Lucknow. These expensive moves have enhanced the
cost of the section.

283, The seclion was inspected frequently during the season by the Super-
intendent, Southern Circle.

284. The programme proposed for the next field season is the survey of
the Lucknow and Dharamsila cantonments as well as of the added portions of
Meerut and Nowshera cantonments. On completion of this, the section will be
disbanded and arrears of drawing will be transferred for completion to the
office of the Superintendent, Northern Circle.

NoO. 2 SECTION.

285. This section remained in charge of Mr. L. Pocock, a retired officer of

the Provincial service, throughout the year under report, and was engaged on the
completion on the contouring in Jubbulpore and Pachmarhi, and on the detail
"survey of the 49 bazaars of the Secunderibid-Bolirum cantonment, on the
large scale of 1 inch=50 feet, which has also been finished. No contouring has
_been done in these bazaars, but numerous heights have been marked on the maps.
The theodolite traversing for work on the 16-inch and 64-inch scales was started
in the cantonments and bazaars of Mandalay and of Maymyo in Burma, and the
Secunderdb4d cantonment boundary (about 3z miles in length, with about 130
pillars) was. also traversed to determine the distance between the pillars and the
bearing from pillar to pillar, The traverse work at Maymyo was much retarded
by wet weather.

286. The maps of four cantonments, v:z,, of Mhow, Sehore, Jubbulpore and
Pachmarhi, in all gg sheets, have been drawn, completed and forwarded to the
Trigonometrical® office for publication. Eleven sheets of the bazaars of Secun-
derdbdd have also been sent for publication,
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287. The areas surveyed during the season and the cost-rates were : — /
R Acres. Rupees per acre,
Traversing E . . . . 2,949 1'75
Original survey on 16-inch scale . . . . 157 14
" . on 50-feet = 1-inch . . . 1,818 7'9
Contouring on 16-inch scale . ., . 2,352 03
Mapping on 16-inch scale . . . . 13,218 o5

The average outturn per working day was :—
Detail survey on 30 feet = 1 inch . . . . . 083 acres.

288. The total cost for this section for the year under report was

R23,970.

289. The Superintendent, Southern Circle, inspected the section at Secun-
derabid in August 1gog. '

2go. During next season the survey of the cantonments of Mandalay and
Maymyo, on the scale of 16 inches = 1 mile, and of the three bazaars of the
Mandalay cantonment, on the scale of 64 inches = 1 mile, will be undertaken,
and it is hoped to complete this work by the 31st March 1910, when the section
will be disbanded and arrears of mapping transferred to the Burma Circle. A
large amount of the necessary preliminary traverse has been completed, and the
detail work will be started in both cantonments early in October 19og, when the
head-quarters of the section will move to Maymyo. The area of the two can-
tonments is about 11 square miles, and that of the bazaars of Mandalay about
304 acres. A great deal of the Maymyo cantonment is covered.with forest.
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TABULAR STATEMENT.,

SPECIAL SURVEYS.
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_State;).(nf showing the cost rates of work executed by the Field Parties during the year
I908-09. ’

COST-RATE PER SQUARE MILE,

|

" Tolal cost for

Number Name and locale . . | survey year
o ! L m] . et ey ant arepsaton o L i
Party. field operations, Triangu- . Teavers- Fair i Seplember g

lation, ing, Mapping. | 19ag.
lu 2 & !
Topographical Surveys. R 13 R R R R R
. . . 6°3(h) 6°6(h) .
t | Central Provinces and Central 7'7 134 20 . e 61 91,793
India Agency. { 13°0(a) 12'0(a) }

2 | Central Provinces and Berdr 114 15°a(k) 55°0(h) 58(f) 84 1,02,703

39'5(d)(c)

3 | Upper Burma ' . 27'0(g)(c) 96°2(c) 96.892

20°0(a)(c)

9 | Northern Circle . 13 349 {:ng?) } s v 98 1,30,298
10 | 'pper Burma . . 78 288 {2;3%8} 54°1(c)(d) 113,577
11 | Shan States 63 36°3(d)(c) . e 1,40,506

=1

12 | Northern Circle . o e 13'9(d) 42°5(d) 6'2(a) 2y 84012
14 » " . { :; } i 20°2(h) 76 110539
17 | Bombay Presidency and Central ‘2 . 13°9(a) 19°1(h) 52(f) 2 93,509

India Agency and Hyder4bad. S | 5
18 | Northern Circle (Mera  Ismail o 93N
Khén). |
o » (Punjab Rivers) | § 36 4 1350e) }'2'4(”)(1‘) 7)) 1,20,760
| 5 L I ;
" »  (Béri Do4b) J 24006} )
19 | Madras Presidency . . 31 40'3 {:g;{z}fg;} 62°4{d.(c) 1,16,3%
20 | Fastern Bengal and Assam 376 408 {;g:g:}%g :g?g}%g} 1,22,215
*
“»
Coorg Detachment . 69 36'g(d)(¢) 36,631
TogaL ' 13,08.870

(a) Revision Survey,

)

te) Inclusive of mapping.

¢

Resurvey,

Original Survey.,

(e) Rate gcr linear mile,
(/) Houndary Survey.

1) Supplementary Survey,
('Z) New Survey,
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TABULAR STATEMENT,

Cantonment Surveys.

COST-RATE per ACRR,

Total cost of
party inclusive

Number R . n
of Nature of field operations. Detail survey. Mapping. of C}['::ge;
Party, Traverse. instr\i‘menlls for
” =67 0Ca.
16, |7 64 s‘l)/oi? ir?:h. 167 64" Governments,
L4
R R R R R R R
Det ach - [ Cantonment Section, 07 s 26 s 01 24 27,901
ment, No. L.
" Cantonment Section, 18 1'4 “ 79 o'§ 23,970
No. I1
>
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