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GENERAL REPORT 

ON THE 

@pcration£1 of the Surbt~ of Inbia 
DURING THE SURVEY YEAR 

.. 
PART[, 

SUMMARY, 

ADMINISTRATION. 

1. 1 his report deals with the operations of the department for the year 
ending the 3oth September 1908. 

Colonel F. B. Longe, R E., administered the department throughout the year, 
except from 28th February to 24th S,•ptember 1908, when he proceeded on com• 
bined leave to Europe. During his absence, Colonel S. G. Burrard, R.E., F.R.S., 
Superintendent, Toigonometrical Surveys, officiated for him, and Mr. J. Eccles, 
M.A., officiated for Colonel Burrard. Mr. Eccles also officiated for Colonel 
Burrard as Superintendent, Trigonometrical Surveys, from 1st October 1907 to 
1oth November 1907. Colonel G. B. Hodgson, I.A., continued to lu>ld his 
appointment of Deputy Surveyor General. Lieutenant-Colonel P. J. Gordon, I.A., 
and Major C. H. D. Ryder, D.S.O., R.E.., he'd the appointments of Superintend• 
ents, Burma Surveys, and of the Northern Circle, respectively, throughout the 
year. Captain F. C. Hirst, I. A., officiated as Superintendent, Provincial Surveys, 
Bengal, lor Major Crichton, I.A., who was on furlough. 

2. In March 1908, the property known as Castle Hill estate at Mussooree 
was purchased by G<>v.-rnment, for the accommodation of the topographical parties 
and offices under the Superintendent, Northern Circle, and such of the trigona• 
metrical parties as recess· at Mussooree. It covers an area of about 182 acres 
and there are 8 houses of vario11S sizes on it, besides a very large number of out
offices. It has also suitable sites for building, but the present houses, wh .. n 
ne.:essary alterations are mad"' to adapt them for survev offices, will, it is hoped, 
meet 1he immediate requirements of this department, It will, however, be neces
sary to build later on when money is available, as severdl of the houses are 
not really suitable for permanent offices, and it will probably be found more 
convenient and economical to rent . them as dwelling-houses to members of the 
department. 

Inspection Tours of Administrative Officers. 

3· Colonel F. B. Longe, R.E., Surveyor General, left Simla ·on the 29th 
October 1907 and visited Roorkee ard Debra Dun, arriving at Calcutta on the 
15th November. At Debra Dun he impected the office of the Sup,.rintendent, 
Trigonometrical Surveys and the Forest Map office. On the 2Sth February he 
proceeded on combined leave. 

On the 25th Sepkmber 1908 he returned from furlough, and on the following 
day, he left Bombay for Bangalore. · 

It had been intended to hold the annual conference of senior officers at 
Bangalore, this year, but owing to Colonel Burrard's indisposition, this was not 
possible. All the point•, however, that would have come before it, were discussed 
by the Surveyor General with Colcmd Hndgson and Lieutenant-Colonel Gordon 

0 



2 PART I. 

at Bangalore and later on with Colonel Burrard and Majors Ryder and 
Goldstream, at Mussooree. 

Tne main points considered were as follows:-
(a) The classification of surveyors throughout the department as a who!~, 

their pay, rules of service, etc. . 
(b) Means formsuring uniformity in the method of showmg past and pro-

posed surveys on index maps. . . 
(c) The progress made in the style of mapping and the Improvements 

that should be introduced in the matter of lettering and omamen_t
ation. 

(tl) The transfer of all trian~lation to the Trigonometrical Branch. . 
A satisfactory scheme has, it IS hoped, been drawn up on the first subjeCt· 

It may be roughly described as follows :- . . . 
There will be three classes of surveyors, who w1ll be recrmted and tra1~cd as 

pupils for two years before being classed. They will then be on probation for 
two more years, after which, they will be appointed surveyors:-

R 

The pay of the 1st class will be 
, , , , 2nd , , , 

, , , , 3rd , , , 20-2-45 

the increments being biennial. 
It is hoped, that gradually the third class will die out, a~ the class of recruit 

improves- as no doubt it will-and that no men will be retained in the service 
who are not worthy of being placed into cli!sses 1 or 2. 

During his stay at B mgalore the Surveyor General inspected the offices of 
Nos. 3, 10, 11, 19 and 20 Parties and the circle drawing office. The who!.: of 
the work and arrangements showed great improvement, and indicate that all 
classes are working most creditably, and with a little more experience, the fair 
mapping will leave little to be desired. · 

4· Bt.-Colonel S. G. Burrard, R.E., Officiating Surveyor General of India, 
left Calcutta for Debra Dun on 4th and arrived there on 6th April 1908, H" 
inspected the Trigonometrical Survey office and Forest Map office at Debra 
Dun, and then proceeded to Mussooree, where he inspected the Castle Hill 
e;tate, which had been purchased by the Government, to provide office accom
modation for the parties of the Survey of India recessing at Mussooree. 
From Mussooree, he returned to Debra Dun and conferred with the Superinten
dent, Trigonometrical Surveys, and the Castle Hill estate committee, regarding 
the future management of the estate. He left for Simla on the 29th April, 
arriving there on the 3oth. 

He left Simla on 8th September 1908 and arri,·ed at Debra Dun on the 9th; 
after conferring with 1 be Superintend~nt, Trigonometrical Surveys, he left for 
Mussooree, where he inspected the Frontier and other Drawing offices and the 
offices of the several field parties both of the Northern Circle and of the 
Trigonometrical Branch. 

S· Colonel G. B. Hodgson, I.A., Deputy Surveyor General, inspected the 
United Provinces drawing office at Naini Tal during October 1907, Proceeding 
from Calcutta in December, he inspected in the field Nos. 1, 2. and 17 Parties 
an~ also the two cantonment sections, returning the same month, In January, 
he mspected at J ubbulpore, the survey of cantonments then in pr<'gress. In July, 
he went from Calcutta to Pachmarhi, and inspected No. 2 cantonment section, 
and from there proceeded to Poona, where he inspected in recess Nos. 1 2 and 
I 7 Parties, remaining there till the end of August. ' ' ' 

6. M~ .. J. Eccles, 1\!· A., officiating Superintendent, Trigonometrical 
Surveys, VIStted Mussooree m June, July and September 1908, and inspected 
the recess offices of Nos. 22, 23, 24, and 26 Parties. He also inspected at Debra 
Dun, _in September 1908, the Forest Map office, No. 25 Party (Tidal and 
Levelhng), and also the Survey Training school during the year from time to time. 
~ 7• Lteutenant-Colonel P. J. Gordon, I.A., Superintendent in charge Burma 
?urveys, wai pres~nt a~ a conference held in Shillong, in November 1907, 
tor the purpose. of d1scussmg the programme of topographical surveys in Assam, 
a~d the question of the offices for the Eastern Circle at Shillong, at which the 
Lieutenant-Governor of Eastern B~!ngal and Assam, the Ghief Secretary, the 
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Director of Land Records, and the Superintendent, Provincial Sl!rveys, Bengal, 
were present. He inspe<.ted No. 19 Party in the field in Malabar in December 
1907 and again in the Wynaad in April rgoS. During January and February he 
inspected Nos. 3, 7, and ro Parties in the field in Burma and No. 20 Party in 
Ass>m. 

8. Major C. H. D. Ryder, D.S.O., R.E., Superintendent, Northern Circle, 
proceeded to Quetta dunng September •907, and returned to his head-quarters 
at Mussooree, on the 3rd October 1907. In the beginning of No,·ember hi~ 
head-quarters office was moved to Debra Dun. He left Debra Dun to inspect 
his field parties on the 7th December and. returned to his head-quarters at Dehra 
Dun on the 25th idem. He again proceeded to the field on 1st February and 
returned to Debra Dun on 7th id~m. He proceeded to inspect all his parties 
on the 1 Ith FebiUary, and returned to Debra Dun on 7th March 1908. Heldt 
D~ehra Dun for Oera Ghazi Khan and Dera Ismail Khan to inspect Nos. 9 and 
18 Parties on 26th March and return~d to Debra Dun on sth April. In Apnl 
h•s head-quarters office was again moved to Mcssooree. He left for Peshawar 
to inspect No. 12 Party on the 19th April and returned to his head-quarters 
at Mussoon:e on 11th May. He inspected the Training Party at Debra Dun 
on the 23rd July and proceeded to Quetta on 31st Augu•t and returned to 
Musslloree on 13th September. He inspected the Simla Drawing office the 
same month and returned to Mussooree on 13th October 1908. 

9· Captain F. C. Hirst, I A., officiating Superintendent, Provincial Surveys, 
Bengal, in~pecred each section working under him at least once in the field 
season and again during a monsoon tour. He also inspected the mapping of 
several Sc:.ttlement offices in Bengal and Eastern Bengal. 

DISTRIBUTION OF FIELD PARTIES. 

10. Field operations were carried out by 22 parties and 3 sections or 
detachments, Of the parties, 13 were employt>d on topographical surveys, 
I on principal· triangulation, 4 on purdy scientific operations, 1 on traverse 
E.urveys for cadastral purposes, I on traverse and cadastral surveys,· and 2 on 
traverse and topographical surveys. The following table shows the distribution 
according to the·nature of the work on·which the parties were employed, 

• ;:. :s £- Nature and locale of .e 1:! Executive Officers. S<alc. Administrative 

"0 ope.atioos. 0 Superintendent. 
•"' 0 "'" •"' z 0.. 

I TR GOSOMETRICAL. 

24 India . . . 23 Captain C. M. Browne, D.S.O., 
R.E. 

. .. S. T. S. 

SCIENTIFIC. I I 
22 India (Latitudes) . . 25 Captain H. M. Cowie, R.E. ... S. T. S. 

27f 
Major G. P. Lencx·Conyngham, 

J Ditto. 23 " 
(Pendulums) • R.E. ... 

C;optain H. M. Cowie, R.E. . 
25 " 

(Tidal and Levell· 29 Mr; C. F. Er.kine . . ... Ditto. 
in;). 

•6 (:\lagnetic) 
32f 

Captain R. H. Thoma., R.E .• J Ditt~. " • . Lieutenant H.' J. Couchman, ... 
I R.E. 

ToroGR.\PBIC&.L. · 

I Central and United Pro-
37 { 

Lieutenant M. N. Macleod, R.E. :t'=t M. J D.S.G. 
vinces and Central India " 

K. W. l'ye, R.E. 1"=1 M. 
States. 

38 Captain H. W ..:od, R.E. { •"=t M. J Ditto. 2 I Berar · • . . . 111=1 M . 
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;., • I Admini<tr.ttive " ~ 
a Nature and locale of =~ Scale. 0.. 

·- 0 
Executive Officers. Supe1intendent. 

0 operat1ons. 
~ 0 < z 0.. 

T 0 POG R' P IIJCAL-tDntJ. 

'7 Bombay Presidency 
f, Mr. B. G. Gilbert-Cooper. 

39 Mr. S. F, Norman (senior) : J 2":1 M. D.S. G. 

Captain C. P Gun!er, R.E. { o"=I M.} Susdt., Burm 
3 Burma. . 41 . 1"=1 M. urveys. • 

a 

f 
4"=1 M.} 

42 Capta'n A. A. McHarg, R. '!. 2"=1 M. Ditto. 10 n • • • . I"=I M . . 
II Shan Stateo .u Captain R. H. Phillimore, R E. ti"=I M. Ditto. . . . 

f 
4"=1 M'} 

19 Madras 45 Captain F. F. Hunter, I.A. . 2''=• M. . • . 111=· :\1 . 

( •"=I M.} Di•.to. 20 Eastern Bengal and Assam 47 Major A. Mears, I.A. . • 1 t''-r M. 

48 { 
Lieutenant E. C. Baker, R. E. . } 211=1 M. Supdt., '<or· 

9 Northern Circle . • , F. J. M. King, R.E. 1"=1 M. thern Cirde:. 

12 49 Brevct·Major E. T. Rich, R.K. 2"=1 M. Ditto. 
" .. • • 

14 so { 
Captain H. L. Crosthwait, R.E. 1 2"=1 M. Ditto. 

n " . . Lieuten1nt V. R .. Cotter, I.A. • 

18 .. " 
. . 51 Captain E. A. Tandy, R.E. . { •"-t M.} 

1
11
=1 M. Ditto. 

Training • . 52 Mr. G. P. Tate . . . 2"=1 M. Ditto. .. " 
Durma Surveys detach· 46 Mr. G. T. Hall . • . 2'':1 M. Supdt., Burm .. 

' Surve) s. mcnt. 
a 

CADASTRA.L AND 
1RAVERSE. 

Bengal Mr. N. Bedlord f 16":1 M.J S. P. S., Ben 4 . . • 52 • . . 2''=1 M. gal. 

5 " • • 53 Mr. C. S. Kraal • • • t6"= I M. DittO. 

6 Eastern Bengal • • 54 Mr. A. W. Smart . . { t6"=t M.} 
2"=1 M . Ditto. 

7 Burma . • . 55 Mr. 0. D. Smart . • . 16"=1 M. Su~dt.,Burm 
urveys. 

a 

Section CANTONMENT SUR\'EYS. 
No. 

{ 16"=1 M.} I Pesh&war, Meerut, and 57 Mr. E. G. Little • • • 64"=1 M . D.S.G. 
Lucknow Divi5ions. 

{ 16"=1:\1. 
} Ditto. • Poona and Mhow Divi· ss Mr. L. J. Pocock . 6411=t M. 

sions. to;·6"= I M. 

TR!GONOMETRICAL SURVEYS. 
11. The triangulation party (No. 24) was divided into three detachments; 

of these, one worked in western Baluchistan, one in Burma, and one in northern 
Baluchistan. 

(a) In western Baluchistan, tl1e Kalat longitudinal series was completed 
up to the point of trijunction of Baluchistan, Persia, and Afghanistan (Koh-i· 
Malik Siah, longitude 6o0 54'); a length of 107 m:les. Thirteen triangles were 
observed covering an area of 2,375 square miles, the average triangular error 
being 0'35'', 

(b) In Burma, the Great Salween series was continued eastwards to 
longitude 98° 42', a length of 55 miles. Fourteen triangles were observed 
covering an area of 1,8oo square miles, with an average triangular error of o·6+"• 

(c) tn :-~orthern Baluchistan, the selection of the stations was carried from 
Kalat vid Quetta and Pishin into Zhob. 
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SCIENTIFIC A:\'D SPECIAL OPERATIONS. 

12. Major G. P. Lenox-Conyngham, R.E., and Captain H. 1\I. Cowie, 
R.E., were employed in the continuation of the gravimetric survey. Captain 
(;owie took observations for latitude, to determine the deflection of plumb-line, 
at six stations near Deesa, with the object of investigating the variations in the 
d.·n;ity of the earth's crust, tbat have been discovered in this regioJn. 

13. Major Lenox-Conyngham took pendulum observations at eight stations 
in Southern India, with the object of ascertaining whether the structure of moun· 
tains in the peninsula resembled the structure of the Himalaya. 

•4· Major Lenox-Conyngham observed his pendulums both at the top 
and at the bottom of the Edgar shaft of the Mysore mine. His two pendulum 
stations wtre in the same vertical line, and were separated by a vertical c.listance 
of 2,617 feet. His results here furnish data from which a new value of the mean 
density of the earth can be deduced, but it has not as yet been d,cided how to 
utilise the data. 

In view of the employment in the near futue of a new 4-me:re invar 
bar as the survey standard in place of Colonel Everest's old standard 10 

feet bar A, it was deemed advisable to send the latter to Europe for comparis'ln 
with the International Metre at Sevres. Before the bar left Dehra Dun for 
F ranee, it was carefully compared against the secondary standard bars Is and Is 
by Major Lenox-Conyngham and Captain Cowie. 

15. Tidal operations were continued by No. 25 Party, observations being 
recorded at the eight permanent stations. The new observatory at Moulmein 
was constructed. 

16. Levelling operations were carried out by three separate detachments. 
The revision of the line of levels from B9mbay to Madras was completed, and 
new lines were taken through the southern Punjab and Rajputana. Six new 
standard bench-marks were connected. 

17. The preliminary magnetic survey was completed with the exception 
of (a) the coast of Burma, (b) the wild country north of Burma, and (c) the 
Himalayan-Karakoram regions. This was the first year that the magnetic 
base-stations have worked throughout with their now complete instrumental 
equipments. The detailed magnetic survey is about to be commenced. · 

18. The following st a! ement shows the cost of the more purely scientific 
., ork of the department for the survey year under report :-

Field Parties, No. 22 Party, Astronomical 
, , ,, 23 , Pendulums . • 
, u ,, 24 , Triangulation . 
, ., , 25 ,. ·Tidal and Levelling-

Tidal observations • 
Preparation of Tide 

Tables. 
Levelling operations • 

• 

• 

R 
14,627 
26,669 

44,891 

" " .. 26 .. Maoonetic-
l'llagnetic observa• 13,423 

tories. 
Magnetic field work 7 4,959 

J'OTAL 

Controlling and Administrative st•ff Trigonometrical 63,569 
Trigonometrical Branch Office • , • . 1,59,874 

GRAND ToTAL 

Last year the cost of the field parties was • • 
Controlling and Administrative staff. 
Trigonometrical Branch Office • 

GRAND TOTAL 

• 

Cost. 
R 

21,343-
33.691 

t,8J,68o 

86,187 

2,23,443 

6,36,p6 

R 
2,89,999 

91,281 
1,59·529 

5,40,809 



6 PART I. 

There was therefore an increased expenditure. of R95,91 7 on ~cientific 
work, which was entirely due to the increased cost o~ No •. 24 Par_ty, ~htch had 
temporarily to be very considerably enlarged, to provtde tnangulatton m advance 
for the topographical expansion. 

'9· At the request of the Government of Eastern Bengal and Assam, a 
surveyor was dtputed to accompany an expedition which was sent to define 
the boundaries of the Lushai Hills, Chin Hills, and Arakan Hill Tracts, and an 
area of 1,194 square miles was surveyed on the !·inch scale. 

TOPOGRAPHICAL SURVEYS. 

20. Central and United Pro'Dinces and Central India States.-No. 1 

Party continued to carry out supplementary survey, mainly on the 2-inch scale, 
of the area previously surveyed cadastrally in the Central and United Provinces: 
An area of :z ,619 square miles was thus revised and contoured, while in addition, 
in the adjoining Native States of Central India, an area of 528 square miles 
was re-surveyed. An area of 2,274 square miles was also triangulated in advance, 
while 20~ miles of traversing for topographical requirements was also completed, 
in addition to a boundary traverse of 86 villages, aggregating 433 miles, 
undertaken for the Local Government. 

121. Berar.-No. 2 Party, which, as in previous years, was an instructional 
one for the training of young officers of the Provincial service, continued the 
topographical survey of Berar and an area of 1,316 square miles was mapped 
on the x·inch and 2-inch scales, while a tract of 2,180 square miles \l'as triangu· 
lated in advance. The boundaries of all A and B class forest reserves falhng 
within the area under survey, aggregating 286 miles, were surveyed on the 
4-inch scale for the Forest department. 

22. Bombaz Presidency.-No. 17 Party re-surveyed on· the 2-inch scale 
1,250 square mtles of old survey, and revised and contoured 1,108 square miles 
of the east and west Kh3ndesh districts and of the adjoining States of the Cen
tral India Agency. Besides this, an area of 3,375 square miles was triangulated 
in advance, while 423 linear miles of forest boundaries, falling within the area 
mapped, were surveyed for the Forest department on the 4-inch •cale. 

23. Eastern Ben_fal and Assam.-No. 20 Party commenced the topo• 
graphical survey of this province and surveyed an area of 3,135 square miles on 
the 2-inch scale in the S)lhet, Tippera, and Mymensingh districts. 

24. Burma.- Nos. 3, 10, and 1 1 Parties continued their surveys on the 
1-inch 1 §-inch, and 2-inch scales chi~fly in the Pakokku and Katha districts and 
in the Shan States. A total area of 7,856 square miles was surveyed, 4,785 being 
on th; J·inch; 2,;303 on the It-inch, and 768 square miles of reserved forests on 
the 2-mch and 4-mch scales. More than half of the area surveyed on the 1-inch 
scale was supplementary survey. 

25. Madras Presidency.-No. 19 Party continued topographical. and forest 
surveys in the Madras Presidency. The forest surveys were on the 4-inch scale 
in Ganjam and completed the programme of 4-inch forest surveys in the Presi
dency. In future, fo~ests occurrin~ in the general progr~mme of a party will be 
surveyed o~ the 2-t~ch scale as m other parts of lndta. The topographical 
survey conststed of 2-mch and 1-inch surveys in the Malabar and Nilgiri districts 
and m Coorg ·and of revision survey in M ysore State ; the total outturn of the 
party was 39 square miles on the 4-inch, 1,512 on the 2-inch, and 6os on the 
1-inch scale. An area <Jf 289 square miles on the 2-inch scale was also surveyed 
by the Training Party in the Salem district. 

26. N orther11 Circle.-N o. 9 Party triangulated 1,534 square miles and 
surveyed 1,54.1 square miles in the Debra Ghazi Khan district on the 1-inch 
scale, an~ 770 square miles on the 2-inch s.cale. No. 1 ~ Party triangulated 1,200 
square mtles and surveyed 1,582 square mtles on the 2•mch scale in the Hazara 
and Attock districts. · 

No. 14 Party triangulated 1,365 square miles and surveyed 2 103 square 
miles on the 2-inch scale in the Kohat and Attock districts. ' 

No. I~ Party triangulated 1,712 sq!Jare miles and surveyed 1,267 square miles 
o~ t.he 2-mch scale, and 539 on the 1-inch scale, in the Dera Ismail Khan 
dtstnct. They also tr:wersed 1,8:; 1 linear miles for the above topography and 
worked 400 bases in the Bari Doab. 



SU:O.IMARY. ' The Training party in the Jhelum district triangulated 790 square miles and 
surveved 487 square miles on the 2-inch scale. 

The area triangulated is smaller this year than last year, as a larger area was 
not required. The cost-rate is reduced from Rg-1o-0 per square mile to 
R8-s·o, mainly due to the triangulation this year being mostly for 1-inch instead 
of 2-inch survey. 

The area surveyed under the Superintendent, Northern Circ.:le, on the 2-inch 
s~le has increased from 7,261 square miles last year to 8,911 square miles this 
}·ear, in spite of the fact that a large number of surveyors were ·employed on 
1-inch work. The cost-rate is reduced from R44-·1o·o to R33·o-o per square mile. 

The area surveyed on the 1-inch scale was 5,360 square miles as against tzr"/ 
last year and the cost-rate was R24·s·o per square mile. This cost-rate will be 
materially reduced next year. The increased area surveY.ed renders it difficult 
to keep the fair mapping up to date, and this difficulty w11l increase year by year 
until all the surveyors now under training are also trained to be fair draftsmen. 

The Castle Hill estate in Mussooree was purchased during the year, and 
next recess all the parties will recess in close proximity to each other, a conve
nience that should result in better drawing and supervision. 

27. Bengal.-The survey of the block of hills in the south of Monghyr 
mentioned in paragraph 35 of last year's report was completed. Tht> total area 
was 183 square miles, on the 2-inch scale. The completion of the sttrvey of the 
lower Sundarbans on the 2-inch scale was effected, 1,257 being tra,·ersed and 
surveyed in detail. 

28. The outturn of the topographical surveys on all scales is as follows :-

Central and United Provinces and Central India States 
Herar 
Bombay 
Bengal 
Assam 
Burma 
.Madras . 
Northern Circle 

TOTAL 

FOREST SURVEYS. 

Square miles. 

3,147 
1,316 
2,358 
1,4~0 

3ol35 
7,856 
2,445 

14,271 

35.968 

29. The forest survey operations of the year were conducted principally 
on the scale of 2 inches = I mile, instead of, as heretofore, on the 4-inch scale. 
The work was carried out by the various topographical parties in whose sphere 
of operations the forests lay. 

30. Central Provinces.-No. 2 Party surveyed an area of about 57 square 
miles of forests on 2-inch scale, and the boundaries of this area, approxim:tting 
to 286 miles were traversed. This area includes certain re~erves of A and B class 
forests of the B~sim and M.ingrul taluks of the A kola division, and certain others 
of the Pus ad and Darwha taluks of the Yeotmal division. 

31. Northern Circle.-No. 14 Party surveyed on the 2-inch scale the 
Khwarra protected forests in the Peshawar district, and the Zira resf'rve in the 
Kohat district. It also surveyed on the same scale the Kalu Chitta reserve 
forests in Punjab, and the followir.g unclassed forests under the Forest dep~rt· 
m~nt, viz., Makhad, Jabi, Tawin, Nakka Kalan, Goki, Tora Bhera, Saul1an, 
Chitti, Trap, Gu-lial, Kot Chajji, Jalwal A and B, and Niari, as well as, thos~ 
under the Deputy Commissioner of Attock, viz., Maira, Nalhan, Amanpur, Bam 
Raman Shah, Narian, Sukhwan, Bhajur, Uchhri and Kalri. 

The Gadbar reserve and part of the Girgi reserve in Baluchistan amount· 
ing to about 34 and 9 square miles respectively were also surveyed. . 

32. Burma.-No. 10 Party continued the survey of the reserves ~1tuated 
on the western bordPr of the Mu division, and an area of 232 square m1les was 
completed on the 2-inch scale. These reserves comprise the Wabo,. Nabe, 
Tinwa, Nanbyan, Nangyittha, Myaingwun, and Kalawpa rP.serves. Th!s party 
prop?ses to complete l'ext, the survey of the Yabin, Pyaungw~ •. Myamgwun, 
Sare1kta, Nangy1ttha, Nanbyan, Tinwa, and Nabe resc.·ryes, and Will also survey 
6o square miles of the Panlaung, Mainghein, Simaw, Nanhan, Munsin, and the 
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Mohlaing resen·es of the Bhamo division· it will al,o take up the Mosit resen·e, 
of which the Government of India has s•n~tioned the survey, in advance of the 
reguhr programme of the Survey of India at the cost of the ~ores! department.· 
No. 3 Party will survey the Thingadtm reserve of 47 square mtles, m the Lower 
Chindwi~strict, in the course of its regular programme-. _ . . 

'No. ~ Party made no speci1l surveys for the Forest department, but m the 
course of its ordinary opentions surveyed 275 square miles of reserve~ f?rest 
on the 2·inch scale in the Pakokku district, Yaw Forest division. Stmtlarly 
No. 10 Party surveyed 219 square miles of reserved forests in the Ruby Mines 
district, and also 4"$ square miles or. the 4-inch scale in the Pinkan reserve. No 
surveys of forests m this circle are included in the programme of the Survey of 
India for 1908-Cig. -· . 

33· Bombay Presidency.-An area of 555 square miles, falling within the 
taluks of the west Khandesh district, together with an additional area of 1'25 
square miles in the e.1st Khande~h district was surveyed on the 2-inch scale. 
In the Shirpur, Shahada, and Taloda (including Akhrani ranges •>f the west Khan
de~h district) 423 linear miles of krest boundary su:vey were traversed on the 
4-inch scAle. 

3+ Madras Presidency.- No. 19 Party finished the 4-inch forest survey of 
the Ganjam district, with an area of 39 square mile•, thereby completing all the 
work required to be done by the For~st department on that scale. In South 
Canara, the same party traversed 23 linear mile> of forest boundaries; some 40 
lin~ar miles of undemarcated boundary still remain to be traversed. In South 
Malabar, the ..-xternal boundaries of the following reserves were traversed, viz., 
part of the new Amarap •lam, Silent Valley, Attapadi Valley, blocks 1, 2, 3, 4, 
and part of 5· The following reserves were surveved on the 2-inch scale, via., 
Erambadam, Kariam (partly), Murial (partly), Kanakuth, Pokote, Panangode, 
Chattamburai, Nilambar, Arimbrakuth, Valuras Teri, Kurrampoya, Panakadan, 
and Bevpore Tope, with an aggregate area of 26 square miles. ln North Mala· 
bar the following reserves were surveyeci on the 2-inch scale :-Edavankam, 
Kotiyur, Kamban malai, and Huntley. In North Coimbatore one newlv c.lemar· 
cated forest boundary (Attikan E:tatel was surveyed by a surveyor l~nt to the 
forest depart ... ent. In Coorg n~:arly the whole of the province was triangulated 
tn advance of the 2-inch detail survey. In the Nilgiris, 2 $quare miles of the 
M urkurti Peak reserve was surveyed on the 2-inc h scale. 

CADASTRAL AJI:D TRAVERSE SURVEYS. 

. 35·. No pu~ely C'!dastral work was done in Bengal and Eastern Bengal, 
stnce th1s work ~s now done by the Settl~ment officers of these provinces. The 
cadastral e~tabhshment of No. 4 rarty was handed orer to the Settlement depart· 
ment on the last da~ of the survey year 1906·oi. 

36. Three parttcs were employed in the traversing of areas in B'11lgal and 
Eastern Bengal. · . 
• 37· In Burma 970 squore miles wer: cada~tra!ly ~urveyed by No. 7 Party 
m the Thayetmyo,. Pegu, PyapiJn, and )· amethm d1stncts, ~nd 328 squar~ miles 
wer: also traver~ed m Pegu and Yamethm. The work asst."'ned to this party 
havtng come to _an end, .it will be disbanded at the end of1go8, and all future 
revenue surveys wtll be earned out by rhe local Land Records department. 

3'l. The total area traversed and surveyed cadastrally during the year is as 
follows:-

en gal . B 

E 

B 

nstcrn Bengal 

urma . 

• 

. 

. 

Pro; ince!t. 

. . 
. 

• . 

Tra ver~ing, Cadastral snn·ey, 

' . 
sq. mils. sq. miles. . 

• . . 3,6og . .. 
. 2,~'94 ... 
. . 328 9jO 
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CA:STONl\IENT SUR \'EY.S. 

39· The survey of cantonments was continued by two small parties. The 
cantonments dealt with, 26 in number, belong to the Peshawar, Rawalpindi, 
Meerut, Lucknow, Poena, and Mhow Divisions and to the Bannu Brig~e. and all 
were either entirely or practically completed. The sun·eys of cantonments were 
as formerly carried out on the 16-inch scale, the bazars being surveyed on the 
scale of 64 inches = one mile, and the areas in acres surveyed were 36,49 7 and 
571, respectively. 

!n addition a considerable amount of advance traversing was carri~d out in 
the bazars of Secunderabad and Bolarum, which are to be surveyed next season. 

RESULTS. 

40. The total outtum of detail topographical and forest surveys on all 
Sq. miles. scales is 35·963 _square miles, against 

25,740 of the previOus year. No surveys 
4-inch scale 
2_ ,. " 1! .. " 
I " " 

TOTA.L 

21 ,9~~ on ·a scale smaller than 1 inch= 1 mile 
2,:103 were carried out during the year except 

"·
6

94 the area of 1,194 square miles mentioned 
~5.968 under special operations, in the Lushai 

Hills. The total area triangulat,-d and 
traversed for topographical or forest surveys is 37,396 and 1,489 square miles 
respectively, against 33,535 square miles for the previous year. The tot•l area 
of cadastral surveys is 970 square miles and of the area traversed lor this purpose 
is 6,631 square miles against 2,370 and 8,193 respectively for the previous year. 

HEAD-QUARTERS OFFICES, CALCUTTA. 

41. The general superintendence of these offices continued under Colonel 
F. B. Longe, R.E., Surveyor General, up to February 1go8, when he left India on 
leave, and Colonel S. G. Burrard, R.E., F.R.S., took over his duties. In January, 
the whole of the Map Reproducing and Issuing Offices were combined into 01ie 
Map administrative charge, and placed under Major W. C. Hedley, R.E., as Super· 
intendent, Publication, with the Assistant Surveyor General in charge Drawini! 
Office and Assistant Surveyor General in charge Photo-Litho Office as his 
assistants. On the 1st of April Major Hedley returned to the executive charge of 
the Photo-Litho. Office and Colonel J. M. Fleming, I.A., who up to this, had held 
charge of the Surveyor GeneraYs and the Ma1hematical Instrument Offices, 
became Superintendent of Map Publication until he took leave on July 2nd, when 
Map Publication was placed under Major W. M. Coldstream, R.E. Major J. M. 
Burn, R.E., held charge of the Surveyor General's and Mathematical Instrument 
Offices from the 1st April to the close of the survey year. 

42. Map Publication 0/ftce,-The re-organisation of the various Map Publi
cation Offices was continued under Major Hedley, R.E., the officer lent by the 
Ordnance Survey for this purpose. He left India on the 26th of August, and 
his report on his work has been submitted to Government. In addition to many 
technical improvements introduced during his tenure of office the department 
is indebted to Major Hedley for new schemes of payment and to the grading of 
the establishments in the Photo-Litho. Office a'ld Drawing Office. 

These schemes ~trengthen the Surveyor General's control and enable him to 
reward good work, and will, it is believed, tend greatly to efficiency. At Major 
Hedley's suggestion a special grant has been sanctioned for the payment of 
overtime work. The need for payment of overtime work has been felt for some 
time, and wilhout such payment it seems doubtful whether the department could 
have continued to meet extra-departmental demands and also to deal efficiently 
with the new standard sheets which are printed in colours. 

43· The main work of the publication offices is the reproduction of our 
standard sheets. The number of new sheets received during the year under 
report, i.e., up to September 3oth, has been 230. Of these 103 have been printed, 
22 are ready to print, 64 have been proved and are awaiting the return of the proofs 
from the circle offices, and in many cases from the Government of India and 
Local Governments, and 41 are in the various stages of reproduction preparatory 

c 
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to proving. Although only a~out two-thirds?£ these m.a~s are i~ colours. this 
result may be consid~red satT.-,factory, espectally ~hen '.t ts taken mto con>ldera
tion that of the 103 pnnted nearly all have been pnnted m the last seven months. 
The number of standard sheets we may expect in the year beginning 1st Octo
ber 1go8, may be take~ as about 150, an? thtre is e,·ery re~son to bel~ev~ that 
the reproducing offices. w11l b.e .able to dtal m 1go8-o9 both With. the maJ~nty of 
these and with those remammg from 1907·08. 1 he heavy mcrease m work 
involved by the new syste'll of publishing the sheets in the smaller size and in 
colours will be reali~ed, when it is considered that under the old system the 
outturn of the year would have been published in about 7 5 sheets, which would 
each pass at most twice through the machine, instead as now of abcut rso 
sheets each of which must pass through the machine 5 and in ma:1y cases 6 
tirnes 'i.e. instead of 150 printings we must now undertake 750 or more printings 
The 'quat'ity of the standard sheets is improving as regards the drawing of the 
originals and their reproduction, and there is no reason why they should not 
e,·entually compare favourably with any maps of their class produced in other 
countries, but there is still room for improvement. 

44· or other important departmental maps, up to the· present date, 23 sheets 
of the Map of India and adjacent countries on the mil:ion scale have been published, 
5 are at press in different stages, and t6 are in hand in the variou5 drawing offices. 
At the prrsent rate we may hope to ha"e these maps published for the whole of 
India some time in 1910. It was at lirst intended to engrave the mil~ion sheets at 
once, but the importance of bringing out an edition for the whole country at an 
early date, and the fact that for the greater part of India, the marerial available 
is from old surveys much out of date, have led to the decision to engrave only 
such sheets as could be compiled from modern surveys, and to push on the pre
paration of a preliminary editicn of the whole map by photography. 

As a preliminary edition (to be replact'd when new material becomes avail
able), is being compiled to meet a pressing want, and is being published by thP. 
most economical process, the standard aimed at cannot be the highest, but it is 
hoped it may meet immediate requirements. 

45• Intimately connected with the decision to produce the mil~ion maps by 
phot0graphy, has been the decision to engrave the new degree sheets. So far, 
no degree sheets, based entirely on new surveys, have been submitted for publi
cation, and the number of deg~ee sheets that can be expected each year is not 
large. Each degree ~heet includes 16 1-inch sheets, and they will be prepared 
after the publication of the component r-inch sheets. Degree sheers compiled 
from the old surveys, would be little better than the atlas sheets on the same 
scale, which must remain our srandard t·inch maps until they are gradually re
placed. The sty!P. of the engraved degree sheets is not vet finally decided, and 
it is possible that the first few sheets engraved may be of a more or less experi-
mental character. _ 

46. The general maps of India, which the department maintains were 
limited by the Survey Committee of 1904-05 to the following:-

1 

1. India on the scale of 32 miles = I inch 
2. 

" " 64 " " 3· " " 
So 

" " (as a railway map). 
4· " " 

g•; 
" " 5· " " 192 " " 6. 

" " 256 
" " 

In addition to these, the 128·mile map is. still maintained for departmental 
purposes. As mentioned in the last ciepartm{'ntal report, a new engraved map on 
the 32-mile scale was commenced last year and work on this has made fair 
progress ; about two thirds of the map has been compiled " de novo " and the 
remainder will be c?mpiled during 1 ~oS·og. About one-th_ird _only has been cut 
on the copper, . It IS early yet to est1mate the C«le of pubhcatton, as by the time 
the whole map IS engraved many changes must be expected, and the process of 
final examination in so large a map is apr: to be lengthy, but it is hoped that the 
map '"?ay.appear during 191 ~· It is ~adly wanted, not only as a complete 
map m Itself, but as the basrs from wh1ch general maps of orovinces divis10ns 
and other areas, can be rapidly and easily obtained. In the meantim~, the old 
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map on the same scale has been brought up to date on stone and two editions 
have been pu!Jlished, one in skeleton outline and one in outlme with h•lls in brown, 
and another edition in the authorised colours will be ready during 1908-og. 

The old 6~-mile map has been brought up to date on copper and a new 
edition published. 

The plates of the So-mile map, specially required for illustrating reports, are 
beit.g corrected and a new railway map on this scale ha5 been published for the 
Railway Board during the year. 

The plates of the 96-m•le map are being corrected; those of the 192-mile 
map have not yet been put in hand. The 256-mile map has been broaght up to 
date and an edition will shortlr be published. 

It will be seen that the gen.,ral maps are still far from completion, but satis· 
LlctJry progress is being made. 

47· Of late years, many of the old standud sheets have fallen out of print 
and although these sheets will all eventually be replaced by the new surveys, it 
is necessary to maintain our stocks in the meantime. During the Y"ar, the ddici· 
encies in stock as rt-gards Bombay have been made good, and a large number 
of old sheets of other provinces, for which there were urgent demahds h••ve been 
r~printtd. The Drawing office and Photo Litho. office between them tum out 
from 20 to 30 reprints per mmsem. 

48. A very large number or maps, plans, and diagram<, have been repro· 
duced for othtr departments in the Photo-Litho. offic~. \\'hen ti•e originals sub· 
m tted have been at all suitable, all such work has b !en accep:ed. The number 
of unsuitably drawn m •ps subm:tted for reprodu•:tion continues t•> decrease. 
The Photo-Litho. office coulci d~;,l with a ~till larger nun1ber of small extra·· 
dej)artmental maps than it now receives. 

49· The Superintendent, Map Publication, is frequeni(,. asked to prepare 
spe.~ial maps which involve re-drawing, and it has been found necess •rv to refuse 
a large Ferctnt age of such applications; the number accepted is, however, noc 
much less than iu former years. Among many snch ·maps Wl•ich hwe been pre· 
pared or corrected in the Drawing otlice durin!! the year are P "stal maps ol 
Provinces, Gaz tteer maps, Educati•m;•l maps, special maps of Native States, 
Railway maps, and .the Railway and Canal map. 

so. Drawing O(jice.-The sta·ement bdow shows generally the outturn of 
the office during the year The office has benefited by th~ form •tion of a 
special compilation s, ction under an experienc~d Provincial officer, which deals 
with the mon: important work, namely, the compilation of the new 32-mile nup 
of India and of the preliminary edition of the mit:ion maps. 

Statemint. 

Number of Number (lass of map. Scale. sheets in hand 
during 1 ~07·08. published. 

General maps of India 1, = 32 miles 56 t6 
to 

1"=256 -
" 

lr.dia and adjacent countries . [ 3-l 7 
~ 

' 
Provincial m·ar s Various 2! 

I 
IJ 

---------

District maps l" , i'', and 111 2-l 12 • = t mile. 

-- - --

Standard shtets Various I 565 3i9 

c 3 
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Number of 
Num~r Class of map. Scale. !-hects in hand published. during 1907·08. 

Atlas &beets . . . . i"= 1 mile 10 10 
· . ... 

Administration Report maps . Various 7 7 
-

Plans of Cities and Canton· Various I ... 
ments. 

Triangulation and Traverse Various 136 93 
charts. 

. 
Index maps • . . Various 26 15 

·-
Miscellaneous maps • Various so 21 

·-

Maps for other departments Various rg6 59 

51. Engraving 0/Jice.-The chief work of the office has con-isted in the 
engraving of the new 32 ·miiP- map, the ::ompletion of those m•l;ion maps on 

· which some pro~ress had been made and in which the material ust>d was 
considered suffictently good, the completion of the plates of r6-mile maps of 
Madras and Bengal, the correction of the plates of ct>rtain ge~eral maps, and 
the supply of transfers from copper 1 lates to the Photo-Litho. office for the pre
paration of extra-departmental maps. 

The out turn of the copper plate printing seetirn is-59,153 prints. 

52. P/10to-Lit!zo. Off.ce.-The outturn of the last three years is shown in 
the st<•tement below:-

Year. • Number of pulls 
of Maps and 

Plans. 

1905·06 1,284,968 
1906·07 11 1231001 
1907•08 I ,563,453 

The number of maps printed during the year is as follows:
Departmental Maps 
Extra-Departmental Maps 
Cadastral Plans , 

891 
1,175 

7<2 

TOTAL 2,858 

The arrears, if such a term can be applied to the cushion of work which it 
is necessary to keep in hand, in order that the various sections may work smoothly 
and methodically, are now small, and every effort is being made to reduce them 
to the minimum that will allow of efficient and economical working. The im· 
provement during the year has been most marked in the negative touching 
section, one in which the work is d1fficult and requires highly skilled workmen, 
and which Major Hedley in his report last year termed the weak spot of the 
office. As mentioned above, though the office has not succeeded in publishinO' 
the whole number of new standards received up to date, it is believed that it i~ 
now in a position to deal with. the yearly outturn of the field parties, and the 
quality of the work is steadily improving. The new scheme of grading and 
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paying the establishment was introduced in June and it is too early yet to report 
on the re;ult. 

51· During the year, new plant has been received for the preparation 
of half-tone blocks, and the office now d.,a)s rapidly and efficiently with work 
of this class. The increase in the demand for half-ton" illustrations on the part 
of officials has been marked since the new plant has been brought into use. 

54· The cost of the office during the year has been R 1 ,88,966, including 
R21 ,612 supervision charges, R •,45,8•7 establishment charges, and R 21,537 
contingent charges, but excluding the cost of stores and plant obtained from 
England. The corresponding expenditure last year was R 1, 77,529. A sum 
of R49,828 has been recovered in cash or book debit payments for minor 
extra-departmental work, and the value of un~harged-for work done for the 
Government of India and for the department at office rates was R l,~o,qS. 

55· Map Record and Issue 0/fice.-The hce value of the maps received 
for stock during the year amounts to R3,38,36,; of this, R37,127 is the 
face value of maps printed at Dehra and in the Engraving office, the remainder 
is the face value of departmental maps printed in the Photo-Litho. office. 

56. The number of original maps, volumes of computations, etc., received 
into store from other departments or branches of the office, was 7, 708, and 4,925 
were issued. · 

57· The number of maps issued during the year was 13o,g6o, having 
an aggregate value of R 1 ,28,g1o. Of this sum, the net total charges for maps 
supplied to Go1·ernment officials on book debit amounted to R54, 183, those 
to the India Office to R7,923, and to the agents, R4,773. The sum of 
R 19,5 76 was realised in cash from sales to private individuals, and the value 
of the maps issued for departmental use was R42,455. 

58. The transfer of the forest m>ps was steadily proceederl with durin!! 
the year. The whole of the Madras forest sheets together with 49 sheets of 
the Punjab, making a total number of 41,942 copies, were despatched to the 
Officer in charge, Forest Map office, Dehra Dun, for storage. 

59· The work of overhauling and re-registering the original maps and 
volumes has also been in hand. All the current fair sheets and plane-table 
sections have been re-registered and there now remains only the work of exa
mining the coloured originals, corrected prints, etc:, and of cataloguing and 
marking the triangulation angle books and field records. It is hoped to finish 
tltis work during next year. 

6o. The revision of the map catalogues was also taken in hand and a new 
general catalogue to replace the various catalogues previously in use, is in 
course of publication. 

61. The new method of numbering the sheets of standard m~ps has 
necessitated the re-arrangement of storage accommodation for the printed maps. 
This work wiii eventually involve arrangements for some 7,ooo maps, most of 
which will be published in editions of 500 copies and must proceed gradually, as 
the old maps are superseded by the maps of the new surveys. 

62. Mathematical Instrument O.Jfice.-During the year under report, i.e., 
from 1st April 1907 to 31st March 1908, there has been a decrease in the 
d~mands made on this office. For each of the last three years, i.e., 1905·06, 
19o6-o7, 1907-o8, the value of instruments, etc., issued to public offices was 
R4,22, I 7:), R3,82,345 and R3,66,334, the value of repairs to instruments 
received for repairs and returned in a serviceable condition was R41 ,818, 
R42,181, and R42,542, and the value of instruments received from Government 
officers when "no longer required " was R 76,og6, Rs8, 128, and R 70,486. 

The book value of the stock of instruments, etc., in the serviceable store 
at the end of each of the last three years was R4,53,251, R5,35,535, and 
R7,62,415. The larger stock in hand at end of the year under report compared 
with the previous year is part! y due to the falling off of issues and partly to the 
fact that most of the instruments in store are new, the old ones having been 
repaired and re-issued, and partly to the fact of the stock having run dangerously 
low in recent years. 

The book value of the stock of in~truments, etc., in the repairable store 
at the end of each of the last three years was .Rt,I9,907, R1,12,389, and 
Rg8,578. As usual, no in;;truments for which there was demand were ktpt in the 
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1epairJble store for any length of time; they :were sent to the work_shop for 
repairs and transferred to the serviceable store for 1ssue, as soon as poss1ble. 

Two "Profit and Loss" sta•ements have been prepared for the year under 
report-one showing the results of the operations of the stores branch and the 
other of the workshop. The stores statement shows a nominal loss of R9,982 
and the workshop stal em em a loss of _R s.s86. The value of the serviceab!e 
stock on hand on 31st March 1908 havmg, been very Iarg,., the amount t;,k~n m 
the stores statement on account of 3i per cent. on t~is vatue was correspond•ngly 
large, and this accounts for the loss. The loss m the workshop sta_temen~ ts 
only apparent· it is mor" than covered by the amount (R9,2o6) patd dunng 
the year on 'account of g·ain compensation allowance to the men of the 
establ'shment. . · 

The number of men and boys employed in the workshop at the end of each 
of the last three years was 421, 451, and 477· . · 

The value of ·work done in the workshop during each of the last three years 
was R2,01,o83, Rz,16,730, and R2,54,916. 

The value of the instruments, etc., manuf~ctured in the workshop for the 
serviceable store during each of the last three years was 'R8z.6.1R, R87,588, 
and R1,1 1,901, and the value of instruments, etc., purchased local'y for the 
serviceable store during each of the last three years was R17,810, R4,189, 
and R 1,943. 

The value of instruments, material, etc., obtained from England through 
the Director General of Stores, during each of the last three years was 
R2,87,740, R4.36,24o, and R4,94,985. 

During the year under report, the Secretary of State for India sanctioned 
the scheme appointing a Manager and two Assi>tant Managers to c:rrry on the 
superintendence of the stores and workshops The Manager was permitted to 
take privilege lea,·e for 3 months combined with 2 months' deputation, in order 
that he might visit the principal manufacturers in En~ land, from whom this 
office obtains its supplies, to enable him to study th.~ hte<t develop•nt:nts. 
During Mr. Ferrier's Hbsence, Mr. Woodhouse acted as Manager. Mr. Connell 
joined the office during the year as junior Assistant Manager; 

The stock-taking of the serviceable and . repairable stores was completed 
and statements made out showing excesses, shortages, and discrepancies. In 
future stock-taking will be ca•ried out annually. 

Great benefit was derived in one of the large rooms· of the workshop from 
the introduction of large propeller fans for ventilation. In the worst weather the 
atmosphere was kept sweet and clean, enabling the men to work with far more 
c:nergy than in previous years. 

Great progre:<s has been made in the quality of work turned out. During the 
year, the manufactur-e of a few reversible levels was started, but the work had 
to be put on one side when the usual rush of repair work came in, Several 
5N Everest theodolites were al~o put in hand, one of which was finished; it is 
no doubt a succe<s and proves that great progress has been made in the work· 
shop during recent years. 

A large number of self-centring theodolite stands were manufactured durincr 
the present year, and have been attached to old the.:>dolite-s which were sent i; 
from parties for that purpose. 

The electr~c installation, which was completed during the previous year, 
has proved effictent. · 

A price list with reference numbers was publis'·eJ on the 1st April '907· 
Another more complete one will be issued during the yea• 1909-

BRANCH OFFICES. 

TR!GONO~IETRICAL OFFICE. 

63. Mr. J. Eccles, M.A., officiated as Supe-rintendent, Tri(Tonome;rical 
Surveys, up to 11th 1\ovember 1907. on which date he was relieved"' by Colonel 
S. G. Burrard, R.E., F.R.S.; Mr. Eccles again assumed superintendence from 
27th February tgo8 to 26th September in addition to his charge of the technical 
offices, while Colonel.Burrard officiated as Surveyor General. 

Mr. T. A. Pope m charge of the Forest Map office continued the superm
tenden<:e of the Photographic office throughout the year. 

• 
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Lieutenant C. M. Thompson, I.A., C. G. Lewis, R.E., ]. H. Field, R.E., 
and A. H. Gwyn, I.A., who were appoint"d to the Survey of India as Assistant 
Superintendents during the year, wer~ instruct.,d in topographical and trigona· 
metrical work. Of the five Sub-Assistant Superintend!tots appointed, one res~crned 
and the others were put through a course of training during th" year. "' 

64. Computing Section.-The following com(lutation• were carried out in 
the Computing office for incorporation in the Synaptical Volume of the North· 
East Longitudinal series :-

(a) Computations of latitudes, longitude• <.nd azimuths of
( 1) Ayartoli lea-plantation triangulation. 
(2) Mr. Barckley's and Colonel Tanner's points. 

(b) Computations of the heights of-
( 1) Mussooree, Simla, Garh·~·;il, and Siwalik triangulation. 
(2) Gandak r:ver Survey. 
(3) Someshwar triangulation. 
(4) Ragshi·Gwanagarh triangulation. 

(c) The azimuth l'st of the principal and secondary stations has been 
completed and that of the intersected points is nearing completion. 
The descriptions of the statirns in the co· ordinate li3t haye been 
compared against the angle books. 

Rai Sahib Ram Singh's triangulation in northern Tibet and Chinese Tur• 
kestan, 1906, and Rai Sahib Natha Singh's observations in Nepal for heights 
were reduced. 

Mr. Morton's work in Lushai and Captain Gibbon's work in Persia are in 
hand. 

Miscellaneous computations for Colonel Burrard were done, and co·ordinates 
of a few points were altered from their former to a new origin. 

The work of compiling the levelling volume has been continued, and all the 
bench-marks of India are being re-numbered by degree sheets. . 

Compilations of data for trans-frontier degree charts are progressing. 
These include a new nurr.bering of the Himalayan and Trans-Himalayan peak~. 
as the existing system of nomenclature for reaks has for a long time been 
considered faulty and confusiog. Colonel Montgomerie's system of giving a 
letter to each snowy range with serial numbers for peaks in that range is intelligible 
and scientific, but it has been found difficult in practice to 5ay where one range 
ends, and another begins. So that even this system has not been free from 
confu~ion. But much greater confusion has been caused by the later procedure 
of giving the initial of an observer's name to the peaks he observes, e.g., we may 
have in close proximity R23 representing the 23rd peak in Ryder's Tibetan 
triangulation and RtoJ representing the JOist peak m Robert's Darjeeling 
triangulation; advantage has therefore been taken of the numbering of the degree 
sheets to .introduce a systematic numbering of the peaks. 

Each degree sheet will have a corresponding chart; thus to "sheet 70 ]" 
will correspond" chart 70 ]". In each chart the peaks will be numbered serially 
h Fk. 1 Pk. 0 d h • • • b d" fi d h f h k t ns 7o 1, 

701
, etc .. an t 1s enumeration IS not to e rna 1 e w en res pea s 

are observed. ·when a second edition of a chart is brought out with new peaks 
upon it, the numbering of the !alter will be in continuation of the numbering in 
the first edition, that is, the original numbering of a peak will never be changed, 
When a peak h~s a well known name it will be put in brackets after the numbet, 
thus ~k. i? (Leo Pargial.) 

The sheet number at once roughly locates the position of the peak and 
in the corresponding chart will be found the latitude, longitude, and the height, if 
observed. It is hoFed that this method will be free from the difficulties which 
beset the present system, and the co-operation of geographers and the public in 
general is invited. 

The three first parts of the Sketch of the Geography and Geology of the 
Himalaya Mountains and Tibet, by Colonel Burrard, R.E., F.R.S., and Mr. 
H. H. Hayden, B.A., F.G.S., were printed and distributed. Th~ publication. of 
this book takes place at the close .of the first century of geographical exploration 
in the Himalaya. 
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The prinring of the Synaptical volume of the North-East Lon~itudinal 
series, and of Major Lenox-Conyngham's paper on Pendulum Ob_servatz~n~ and 
oi the pamphlet on Routes in the Western Himalayas, Kasltmzr, Pun;lio a11d 
Northern 11zdi4 is fairly advanced. . 

During the year 40 officers were supplied with data from the 1ecords m 
this office. 

The meteorological observations continued as usual. 
The necessary professional aid in connection with the protection of •lations 

wa• rendered to the office of the Superintendent, Trigonometrical Surveys. 
Six hundred and forty-seven stations were n:-paired by the district officc:rs 

at a cost of R4,570. 
Out of 333 di,tricts from which the reports- are annually due, 6 failed to 

make returns. 
The services of one computer were lent to the office of the Chief of the 

Staff at Simla for about 2 months. 
65. Drawing Section.-In the Drawing office the following maps were 

either completely or partly drawn and sent to pr~ss :-
(1) One Sind Level sheet. 
(2) Six Punjab Level sheets. 
(3) One triangulation chart, 
{4) Two maps for the Foreign Office. 
(5) Eight diagrams and maps for Major Lenox-Co~yngham's paper on 

Pendulum observations (Profes<ional paper No. 10). 
(6) Map of the Civil Station of R~walpindi showing the city, ~ld and 

new cantonments. 
( 7) Map of the Civil Station of Murree. 
(8) Plan of the Civil Station of Campbellpur. 
(9) Nine miscellaneous maps. 

The following maps are nearly ready :
( 1) One Punjab Level sheet. 

{2) Revision of the map of the Debra Dun Municipality and Car,tcn
ment. 

(3) One 2-inch sheet No. 308 S. W. of the Punjab. 

The following are still in hand :--

(1) Sheets Nos. 52, 61, 62, and 77 of the Map of India and adjacent 
countries. 

(2) Forty:three triangulation charts of the North-East Longitudinal 
senes, 

The following are also in hand :-

(1) New Index Chart to the Great Trigonometrical Survey of India. 
(2) Seven' special' Charts connected with the triangulation charts 

of the North-East Longitudinal series. 

(3) M~p of Northern Tib«;t and. Western China, scale 4 miles = 1 inch 
m 13 sheets. Outhne fimshed, hills remaining. 

(4) Sixty-four charts of the triangulation of the North-Western Hima
laya series. 

(5) Sheets No. 82 of the Map of India and adjacent countries. 
(6) Sheet No,. 70 (2nd edition), of the 1\Iap of India and adjacent 

countnes. . 

(7) Five Punjab Level sheets. Headings, footnotes. (including sym
bols) and area stalements, were completed on 163 maps which 
were also sent to press. 

The proofs of all maps have been examined and corrections carried out as 
usual, and careful scrutiny given to all the printed copies before issue. 

Four thousand one hundred and twenty-six maps were coloured. 



SUMMARY. 

For the future, the work of the Drawing office will, as hitherto, be confined 
to the drawing of the maps of India and adjacent countries, the level sheets, trian· 
gulation charts of the North-Eastern Longitudinal series for the Synaptical 
volume, triangulation charts, special maps (such as Dr. Stein's, Ram Singh's 
and La! Singh's maps of Turkestan and Western China), geological maps, 
maps for professional papers, maps for the Chief of the Staff, miscellaneous 
maps and to the colouring of about four thousand maps during the year. 

66. Photo-sinco Section.-One thousand four hundred and sixty-seven maps 
and diagrams were photographed against 1,177 during 1906-o7 and 258,5IO 
pulls taken against 223,186 in the same period. 

The new lithographic machine press has been in full work throughout the 
year and was of the greatest service to the office. The principal work printed 
in it consisted of the new cantonment maps, many of them in two colours, of 
which 109,423 copies were printed off. A considerable number of Forest maps 
were also printed in it, and the saving of time effected thereby has been of 
much importance to the Forest department. It has been found necessary to 
retain in use most of the hand presses, not only for proving purposes, but also to 
enable the office to furnish the parties of the Northern Circle with reproductions 
of their fair maps and plane-table sections. The work has kept the four presses 
fully occupied throughout the year. It is expected that the new 2-inch stand
ard forest maps will be printed at Debra, as .the forest details are to be in· 
serted on them in the Forest Map office there and they will be stored in that 
office. If this is arranged, the photo-zinco section will shortly have as much 
work as it can undertake, and the question of increasing its printing capacity 
may have to be considered. · · 

Instruction in map reproducing processes was given, as in previous years, 
to all the newly joined Imperial and Provi.ncial officers during their course of 
instruction in the Survey School. As these officers are sent at once to field 
parties on the conclusion of their course of instruction, they would probably have 

1 no opportunities of acquiring this most useful knowledge later on. 
The services of Sergeant Lucas, R.E., of the Photo-Litho. office of the 

Ordnance Survey engaged to assist Major Hedley, R.E., in the work of re
organisation of the reproducing offices were placed at the disposal o! this office 
from 28th April to 25th September. 

67. Photographs of the sun were taken on 309 days. 

FOREST MAP OFFICE. 

68. This office remained under the superintendence of Mr. T. A. Pope, 
Superintendent, 2nd grade, throughout the year. 

During the year under report, II, 177 maps were issued tl) forest and 
other officials, and to the public. Last year, the number issued amounted to 
1 I,Ioo. Of the above number, 4,017 were coloured maps. 

The principal mapping executed during the year comprised the usual 4-inch 
standard sheets of the Forest surveys, of which 78 were published and 25 were 
in the press at the close of the year, while 126 were in various stages of progress. 
These latter include 69 sheets of the second edition of the Kumaun-Garhw31 
series. Of the working-plan maps and other special maps prepared for the use 
of the For est department, 22 were published, 9 were in the press, and 3 7 were 
being drawn at the close of the year. As there are no maps of the Madras 
Presidency showing the distribution of forests, a series of special district maps, 
on the 4-mile scale was commenced at the request of the Board of Revenue, 
Madras. Those of five districts were in hand at the close of the year, viz., South 
Canara, Coimbatore, Tinnevelly, Madura, and Cuddapah. 

The large stock of computation volumes, charts and other records, now 
stored in the office has been arranged and stored in new racks. They are 
now being indexed but this cannot be completed until the remaining records 
are received from the Calcutta office. All the field sections surveyed by 
the Forest Survey branch have been bound up, numbered, nnd stored in tin 
tubes. lndt·xes of these are also in course of preparation. 

The number of maps received for storage from. Calcutta <lffil.e was 56,o2o. 
A l:irge 1mmber have yat to come and the erection of new ra,:ks to receive 

D 
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them has gone on steadily throughout the year. When the office was. bl!ilt, it 
was not known that this large stock of maps would event~ally be ke~t m It and 
sufficient accommodation was not provided for them. It IS now ev1dent that 
further space will have to be arranged for, in the near future. 

The amount realised by the sale of ~!laps, and for work done for t~e Forest_ 
der·artment, amounted to R2,o18, as agamst R1,750 last year. Of th1s amount 
R 1,1 · o was adjusted by book debit. 

LOCAL DRAWING OFFICES. 

69. Mussooree Drawzng Office.-The Mussooree 

Personnel. 

Provincial O!Jicers : 

1\fcssrs. R. R. Dickinson, in charge, and W. J. Cornelius (Retired 
Provincial Officers). 

Subordinate Establt'slunent: 

Drawing office was· as 
last year, under the ad
ministrative charge of 
the Superintendent, 
Northern Circle. 

Four of the mH~;on 
sheets of India and ad-
jacent countries, viz., 

3 permanent and 12 temporary Drafbmen and 1 \Vriter. N 8 d 
• os. r 7, 1 , 29, an 33 

were submitted to the Superintendent, Northern Circle, and forwarded to Cal· 
cutta for publication. Sheets 24 and 30 will be forwarded shortly, while 
Nos. 35 and 38 are in hand. The drawing of thirteen degree sheets was in 
hand, and the compilation of thirty-two sheets was either completed or in hand .. 
The histories of forty-degree sheets were also commenced this year and are in 
progress. Eleven sheets of Dr. Sven Hedin's routes in Persia on a scale of 
1" = 4 miles were also submitted 'for publication. Sheets I and II of the map 
of Turke;tan, on a scale of I inch =32 miles, were completed and sent for publi
cation, and sheets III and IV are in hand. The tot~! cost of the office for the 
year under reoort was R r8,210. 

70. Bur~za Drawing 0./fice.-Mr. T. Shaw remained in charge throughout 
the season. He retired on superannuation pension on the 15th November 1907, 
but was re-employed for one year, which term has since been extended for 
another year. The office was employed in the same manner as in former sea
sons but the bulk of the work done was in connection with arrears of standard 
mapping of the various field parties which was very large. The fair drawing of 
both outline and hills of I6 sheets was ·done and of hills only 19 sheets, 
while the outline only of 6 sheets was fair drawn. Fifty-four standard maps 
received complete from the field parties were examined and '47 submitted for 
publication and blue prints of 28 outline sheets prepared by the Vandyke pro· 
cess, were supplied to the parties on drawing paper for the drawing of the hill 
sheets. 

The outline of one degree sheet, 84 0 was drawn and additions made to the 
hills of sheet 93 L. The total cost of the Burma Drawing office for the season 
was R 14,814. Tile services of I o draftsmen were lent to the field parties during 
the recess. 

71. United Provinces Drawing 0/fice.-This office was transferred in 
December 1907, from under the administrative control of the Deputy Survevor 
General to that of the Superintendent, Northern Circle. Mr. J. M. Kennedy 
Extra ~ssistant Superintende~t, 2nd ~rade, rema~ned in charge throughout th~ 
year, w1th Mr. F. W. Marten, ::iub·Ass1stant Supermtendent, rst grade as assist
ant. The subordinate establishmeut consisted of 13 draft5men, 1 typer, and 2 
computers. 

Eighteen standard sheets or parts of sheets, ~·is. 54 - - 1!. 
' 8• 9 13' 1 5 ..!i_ !::1 ~ ~ 1::! ~ Q ....!___ Q _I _ __!_ _I_ __1_ ~ ] ' ', ' 

g, '3' 3' 4, 7' g, 11 5, 63 12, t6' ,, 2 , 6' 3, 7, 4, 8, 10, , 4 , 12, i2 were drawn and for. 
warded to Calc~tta foJr publication Six complete standard sheets are still in 
hand. Twenty·s~x traverse ch~rts .and tw~ district maps (13ahraich and Gonda) 
were also ~u~m1tted for pubheatlon. E1ght traverse charts and two district 
maps are st11l1n hand. The total cost of this offict! for the season was R 19 010• 

. 72. Bengal IJ_rawing Office (Imperial Sectio1ts.) (a) Standard Map
pmg.-The followmg 20 standard maps on the 2 inches = 1 mile 
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scale, in so sections have been submitted for publicati"n during the 
N 0 C G J 

year :-72 3, 4. 7, 8, 1, 2, 3, 'i9 2 , 1o, 13, , 4, r, 2, 6• 4 of two sections each and 

79 
1 

11: 
5

, 2 11: 6, 3 &~~. 4 11: 8, 12 & 16 of four sections each. 

sheets 72 "~Is' ~~· 5, ~. 7 and 79 -l,s is well advanced. 

The drawing of 

(b) Traverse charts.-This section was increased during the ye~r and placed 
under a separate supervisor. Thirty-six charts of Oris5a and 43 of North Bihar 
have been sent for publication during the year and 22 charts of North Bihar are 
nearing completion. The charts of Chota Nagpur will be commenced early next 
year. 

NEW STANDARD MAPS. 

73· The following statement shows that the number of sheets surveyed is 
considerably more than the number fair drawn or published. This is mainly due 
to the field season being too prolonged and to the inexperience of the dra£tsmen 
employed on the fair mapp;ng, but it is also due to the methods by ~Vhich the new 
maps are prepared. In future it is hoped that there will be a great improvement 
in these respects. The methods are sound, but they take time to get into work
ing order and the men have had little or no previous e:::perience in them. The 
small number of maps published during the year is not due to any faulty re
organisation of the publication offices, but is due to these maps not yet having 
been submitted to the publication office or to their being sent in too late for 
publication before the end of the survey year, 3oth September. It must be 
borne in mind that the recess season generally lasts till about the end of October 
and it is during this month or a little later that the sheets of any one year are 
submitted for publication. They consequently come into the following year's 
report. 

At the same time it is thought that this return will be of interest on account 
of the information in a condensed form, which it gives to Local Governments. 

0 2 
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Central and United Pro· 
vinces, Berar, and Central 
India States. 

..... 

...... 

...... 
...... 
...... 
...... 

Bombay Presidency . . 
Madras . . . . 
Bengal • • . 

...... 

...... 
Eastern Bengal and Assam. 

Burma • • . • 

...... 

Statement shO'Wing ne'lll r·inch Standard Maps, surueyed, dra11Jn, and pu6/isl1ed dr1ring rgo7·oB. 

NEW I•INCH STANDARD SHEETS SURVEYED N:BW l•INCH STANDARD SHilETS 
NEW I•INCH STANDARD SHIBTS OR COMPILED. DSI.AWN, 

PUBLISH lb. 

Designation. Total. Designation. Total. D~gnation. 

--
L p 

17 I L 54 5t S-1 -8 21 
54 3. 4 1· 8, 12, t6 4· 1· 8, 12, 16 

H I M L H 55 55 5·6 55 ... 54 7,8, 12, t6 ... 
55 g, 10, 11, q.. IS 4.. 7. 8, 12, 16 13 

s 0 I K 54 ____ 
54 -.-:s . ... 55 •• u 554,8 ... ... .. J, 4.7. 8 

H L G 55 4· 1· 8, 12, 16 . .. 
55 1.5" 63--...... ... 

II 

I K 
55 s.6 ... 63. ...... ... 

g, 13, 14 
G I N 63- 63- . ... 6J- . . . . . ..... ... I ' 12 4, H, 12 

6J_J_ ... 6J 0 . . . . . . . . ooono ... 12 •,a,s.g . K 0 K 0 6 K 4610 46 8 6 . . 5 463,8 . . . . 46 10 4, , 12, I 
4· 8, 12, J6 4 1, 2, 51 6, 101 14 . 

' M H 
4 Nil . . . . M H 58 A 10 49 u, •S· t6 574 

49 II, IJ, IS, t6 5714 . 
I,21 3r4.5 

N 0 N 0 c G 72 - 8 72J:2:"3 . 15 
724 7•-- . . . 

79 t, 2, s. 6, g, 10 79 1, 2, s, 6, g, to, 13 . 17 J, 4· " 
'· 2 

c 
79 . ... ...... F ... 2, 10, 13, 14 

79 4, 8, 12, 16 . . . .. 
' G 79_1_ -79 '1"2'6 ... ...... ..... ... . ' 4 

8 p 10 78 
p 10 Nil . . . . . 

I, 2, J, 4, 5, 6, 71 8, lJ, 14 7 11 ~ 31 41 5, 6't 1• 8, 11, 14 

I 
:1 ' 

84 . K' • 6 17 8 K ' 8 L 16 . . . 4 a, 7· 8, to, II, ,12, rs, 16 4 J, 4, g, 6, 7, 8, g, IJ a, 4, 7, 8, 10, II, 12, 15, I 

8 M A E ... 8 M A M N 
931;5 934,8 • . 

4 2,6, 10, 14 9Ti;S . ... 84 12 84""i;S . . . . 4 2, 61 10,14 

Total. 

24 

... 

... 

. .. 

... 

.. . 

.. . 
2 

0 

3 

... 

... 
0 

27 

.. . 

REN:ARRS. 

.. 
0 

-• 



84 ° . E ... 
I, 4t 6, 8, 9. .10, 14 . • ..... ...... ... .. . 

93 4· 8 . . . . . 
' 

B c . ... 93-8- 93 2, 6 . . ...... ...... .. . ······ ... 
A ... 94 I, 6, 10, 14, 16 ...... ...... ... . ..... .. . 

...... ...... ... ...... p ... 94 , 5 ... 
Shan States . . p c p 0 93 Jl, 13, 14, IS 102 4. 8, 12 

. . . 12 93 . . . 12 93 8 0 II, lJ1 14, 15 3·4·7· '11, 12 9 

...... D c ... 102 . . . ... 102 4· 8, 12 . ..... 
1• 2, a. s. 9 

p 
D -- . ... ...... .. . 93 I, 5, 9 ...... ... 102 . . . . 

I, 2, 3• 5, 9 

38 
K 20 Punjab L N K 8 L . • • . . 

38 8, rs, r6 38 8, 12, 16 38 38 23 15 . . 12 3 8, rs, r6 . . 
38 

L 
8 0 ' 0 p --- -- ·- . ... ..... ... 38 s. 9. 13 38-3,4 

... I 101 II, 12, 13, 14 
3 2, 5· 6, 8, g, IO, II, 12, 13, 14, IS, J6 . 

39 _L K 
' p F l F I K 2913, •4. t6 

... ..... 38- 391s;r6 391J . ... 39 IS, t6 3913 39 ... 15 
3· 4 1 

N 
J B 39 J 

39 - - ... ······ 39 6 8 43--- . . ... ... 3· 1· Jt, 15 
2, J, 4, 1 7t t 9t JO, II 4 2, J, 4, 6, 7, 8, 9 Io, II 

0 c c G H c 39 1,2,6.3,15 44 6 ... ...... .. 43 4312 43_5_. . . . ... 43 . • . 
•• 2, 3 I 

' ss ToTAL . 131 lo6 
~ -
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ESTABLISHMENT: . _ .. , to the department 
letion of the period fnr,wh~br'Hedley sailed for England ~n the 

74· On compS f 1,.,,. time he was attached to rhe Survey of Indra, he 
h ·- d e urvey o - · f by t e Ur ~anc 0 .•• .,. energy and interest in studying the map requrrement~ o 

z6th_t\Hffry, in-;e•organising the map publication offices to suit these requrre· 
ments and in adapting the personnel available in the department and <;apable of 
being recruited for it, to meet the changes which had been decided on rn conse
quence of the recommendations of the Survey Committee of 1904·05. In this 
work he was Joya_lly assisted by the Survey of ~ndia officers, wh? held charge ~f 
the various sectrons and also by the subordrnates of the vanous offices. H rs 
proposals for the re-organisation of the offices as regards the pay .and the duties 
of the staff were necessarily submitted towards the close of his stay in India, after 
he had acquired the necessary local knowledge, and though it has not been 
possible yet to give effect to all of them, it is hoped that with a few minor al· 
terations they will soon be finally adopted. 

That his work was eminently successful there can be no doubt, and the de· 
partment owes a debt of gratitude to him for its thoroughness, and its business· 
like quality, and for the way in which he identified himself with the department 
generally, and sympathised with and allowed in his re-organisation for the diffi· 
culties under which work of this kind has to be carried out in India as compared 
with similar work in Europe. It is hoped that the benefits derived from his work 
will be permanent, and he carries with him the good wishes of the department 
on his return to England. 

75. During the year under report the department has lost the services of 
two Imperial officers, viz., by the retirement on account of ill health of Mr. B. G •. 
Gilbert-Cooper and by the reversion to his regiment of Lieutenant R. S. M. 
Harrison, I. A, 

The following officers have been appointed to the department :-
Mr. J. deG. Hunter as Mathematical Expert, Lieutenants J. A. Field,. 

C. G. Lewis, A, A. Chase, R.E., and Lieutenants C. M. Thompson and A. H. 
Gwf·n, I.A. . 

76. From the Proyincial Service three officers have retired :-
Messrs T. Shaw, C. George, and G. A. Knight ; two resigned:

Babu R. D. Sharma and Diwan G. L. Chopra; two died :-Messrs E. P. S. Hill· 
and A. B. Smarr, Junior. Six officers have been appointed to the Provincial 
Service as probationers. · 

EXPENDITURE. 
77• The total co~t of the department for the Survey year ending 3oth Sep

tember rgo8 is R33,12,702 while that for the financial year ending 31st March 
rgo8 is R33.42,728 against .an estimated cost for 1908·09 of R35.59,65o. 

78. The actual expenditure on topographical surveys for the survey year 
1907·08 amounts to RI6,o4,831 against RI5,92,412 for the previous year. The 
expenditure on topographical surveys compares very favourably with that of last 
year when it is compared with the areas surveyed, which were 35,968 square· 
miles in I90'l·o8 as against.25,740 square miles in I9o6-o7. This is in a great 
measure due to t~e rP.?u .ction in the seal~ of surveys o~ the work executed by 
several of the parties but IS also due to the Improvement m capacity of the sur· 
veyors themselves, which is largely owing to the increased number of Imperial 
officers employed with the parties and to the supervision in the field and in re· 
cess of the Circle Superintendents. 

79· The cost of the trigonometrica·J parties has risen, from R2,89,939 to· 
R4, 13,283, chiefly on account of the expansion of triangulation in Burma and 
Baluchistan; this, however, is a temporary and not a recurring increase . 

. So. The cost of cantonment ~urveys for the year amounts to Rs~.9o6 
agar.nst R68,pi8 last. year, .the decrease being due to the al:Jolition of tl.e third 
secbon on the completron of Its work. The expenditure en the local drawing 
offices .amo~nts to R53,41 2 against R68,9?5 for l~e previous year; the de
crease Is marnly due to the employment of retrred Provmcial officers on reduced 
pay in place of full pay officers. . . 

. 81. The expenditur~ on cadastral operations in Burma amounts to R 1,57,84 7 
agarnst. R I ,7~,290 for the previous year. The only party employed on this 
work wrll be drsbanded and there will be no expenditure under this head in future •. 
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PART II· 

THE OPERATIONS OF FIELD PARTIES. 

TRIGONOMETRICAL SURVEYS. 

INDIA TRIANGULATION. 

No. 24 PARTY. 

82. The party was under the charge of Captain 
Personnel. 

Wes!,rn Ba!ttchist&n detachmeni. 
imperial Officer: 

,ca·ptain C. i\:J. Browne, D.S.O., R.E., in charge. 

. PrcrcJincial 0/ficers: 
:\lessrs. F. \V. Smith and G. A. Norman, and Rabu 

from 22nd .-\ugust 1908 . 

. Burma detachment. 

Imperial Officer: 
Lieutenant E. B. Cardew, R.E. 

Provincial Officers : 
Munshi Abdul Hai, and Mr. V. D. B. Collins. 

Northern Baluchistan detachment. 

Imperial 0 {ficer: 
Lieutenant G. F. T. Oakes, H.E., from May 1908. 

C. M. Browne, D.S.O., 
R.E., throughout the 
year undt-r report and 
w~s divided into three 
detachments. 

83. Westem 
chistdn.-The 

Ba!tt-



PART II. 

In the recent geodetic triangulation of Rhodesia 
· E was o"· 44· 

In the triangulation of Cape Colony E was o"'34, and in the triangulation on 
the 98th meridian of the United !States of America, E was o"·48. 

The Kah!.t series has taken four years to complete, the observers being 
Captain H. H. Turner, R.E., and Captain C. M. Browne, D.S.O., R.E. Of the 
51 triangles only three have an error exceeding 1 ". 

Five astronomical azimuths have been observed at different points of the 
series ; and, if we compare the astronomical values with the values computed 
from the triangulation, the latter are always found to be too large. The persis
tency of the excess is a warning to us that our computations are taking the 
triangulation too far to the north. The error of direction is being gradually 
accumulated as we get further from the centre of India, because our formulae for 
triangulation are derived from a spheroid, which is appreciably smaller than the 
true figure of the earth. 

The westernmost station of the J{alat series is Koh-i-Malik Siah, the tri
junction point of India, Persia, and Afghanistan : this point is af interest both 
from its political importance and from its being the most westerly limit now 
reached by the Principal Triangulation of India. The astronomical azimuth at 
this place differs from the value computed through the triangulation by 1 3"·o4, · 
the largest positive difference that has been discovered during the Indian obser
vations. The value of latitude, hitherto accepted for Koh-i-Malik Siah, was 
found to be 1"·84 too great and the value of its longitude 4"·879 too great; the 
position on the earth, assigned to Koh·i-Malik Siah, was thus 468 feet in error. 

An interesting mountain fixed with care from no less than 1 o stations was 
Koh-i-Taftan. Its summit is formed by two main peaks of nearly equal height. 
the southern and higher being still an active volcano in more or less constant 
eruption. 

Koh-i-Taftan is a very conspicuous landmark being visible on clear days from 
the whole ·country within 150 miles radius: no point within 300 miles of it 
approaches it in altitude, and it is covered with snow for nearly the whole year. 

Its distance from the sea (about 250 miles) is, it is believed, the greatest of 
any active volcano in the world. · 

The co-ordinates of the two main peaks of Taftan are (a) south-west peak, 
(active volcano), latitude 28° 36' o"'49, longitude 61° 10' 28"·14, hei~ht 12,973 ;. 
{b) north-east peak, latitude 28° s6' 28"·6s, longitude 6t 0 g' 54' ·oo, height 
12,935· 

The geographical positions hitherto assigne·d to the peaks of Taftan were 
found by Caprain Browne to be in error by over 6oo feet, the old positions being 
north-east of the true. 

To the north-west of Taftan are several extinct volcanoes, and the whole 
region is a most curious mixture of aqueous and igneous deposits. The volcano 
of Koh-i·Sultan, on which Captain Browne observed for 10 days in 1907, is 
dying, but is not quite "dead"; though its huge crater is now floored with 
debris and silt, Captain Browne found his theodolite constantly disturbed by the 
tremors and pulsations of the mountain. 

86. Northern Baluchistan .detachment.-At Nushki Captain Browne was 
joined in May 1908 by Lieutenant Oakes and Mr. Wainright, and a new detach
ment was organised for work in the hot weather in Toba from men enlisted by 
Mr. Wainright with a nucleus of old men. Lieutenant Oakes took charge of this. 
detachment. 

87. Northern Baluchistan detachment.-Lieutenant Oakes commenced a 
new series of principal triangulation called the Northern Baluchistan series ; he 
started observations from the side Zawa-Zibra of the Kalat longitudinal serie~ 
and worked northwards to the Toba plateau; in Toba the series will turn to the 
north-east and will follow the Afghan boundary: it will eventua1ly join the 
.Great Indus serie~ near Sheikh Budin, and will thus bring the immense frontier 
area between the Khojak and the Indus under the trigonometrical control of the 
principal triangulation of India. The sta tions.for the first-two figures north of 
Zawa-Zibra were built during t 906·07. The party assembled at Mas tung road 
on the 13th !\lay t~o8, and started for Zawa on the 21st May. As the work is. 
still in progress it is not possible to give a detailed account of the results. 
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The figure on which the detachment is now engaged covers an immense 
area ; one of its sides is more than 68 miles long and is the longest side of any 
triangle of the Great Trigonometrical Survey of India; this long side bas been 
successfully observed from one of its terminals. A detailed report of the outtum 
of the work of this detachment will be given in next year's report. 

88. Burma detachment.-The programme of the Burma detachment was to 
re-start the Great Salween series from the point where it had been stopped by 
Captain Wood, R.E., in 1902-o3; the direction of the:series was slightly cnanged 

·and made to conform to the British boundary. The detachment proceeded to 
Burma and started from Lashio on the 14th November. The stations that had 
been built for the first two figures under Captain Wood 'in the year 1903 were 
retained, the direction of the series being changerl near latitude 22°, 

The first work was to complete the figure begun by Captain Wood in 1903 
and this entailed observations from Loi Hsamhsip and Loi Ai·Hpang: Lieutenant 
Cardew then took observations at the following new stations of the series Loi 
Kangmong, Loi Taow, Loi Maw, Loi Ling, and Loi Hpa·tan. 

At the last mentioned station an astronomical azimuth was observed, and 
the difference between the geodetic and the observed values is in accordance 
with those previously found in this region. Towards the latter part of the season 
the work was greatly hindered by dust-haze. During the winter Mr. Collins 
selected and built all the stations that will be required to extend the triangulation 
to longitude 99° 23'. After the return of the party to India a small detachment 
was formed for work in the Debra Dun district in continuation of the work done 
in 1907, and Lieutenant Gwyn, I. A., was attached for instruction. 

89. The following statement shows the outturn of work of the \V estern 
Baluchistan and Burma detachments:-

STATEMENT OF OUTTURN OF WORK. 

Western Baiuchistan detachment. 

Number of the Principal Stations at which observations 
were taken . . . • . 

Number of the Principal Stations newly fixed 
Length of new series in miles . 
Area of triangulation in square miles . . 
Average triangular error of 13 triangles . . 
Value of Astronomical-Geodetic Azimuth at Tuzgi • 

,. 11 ., ,. at Koh·i-Malik 

.. 

Siah 

Burma detachment. 

Number of Stations at which observations were taken 
,. " newly fixed 

Length of series in miles · • 
Area in square miles . • . . . • 
Average triangular error of 14 triangles . . • 
Value of Astronomical-Geodetic Azimuth at Loi H pa-lau 

SCIENTIFIC OPERATIONS. 

GEODETIC. 

ASTRONOMICAL LATITUDES. 

No. 22 Party. 

10 
6 

107 
2,375 
o"·3s 

+6"·77 

7 
5 

55 
1,8oo 
o•·64 

-8"·o1 

90. From November 1907 till January 1908, this party was employed 
under Captain Cowie, R.E., in carrying 
out, in co-operation with No. 23 Party under 
Major Lenox-Conyngham, R.E., compari
sons between the Standard Bar A of the 
Indian Survey and the two Bars 18 and 15 • 

From January till the end of the field season 

Personnel. 

Imp<rial Ojficirs: 
Ca.Ptain H. M. Cowie, R.E., in charge. 

Mr. J• deGriafl Hunter, M.A., under instruction 
(for part of season). 

the party was engaged in taking observations for the determination of latitude 
and of the deflection ofthe plumb-line. 

B 
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91. ·In view,of the employment in the near future of a 4-metre ·Standard 
lnvar Bar for the measurement of geodetic bases in India, in place of the Stand-. 
ard JO·foot Bar A, the Superintendent of Trigonometrical Surveys considered it· 
advisable to send the latter to Europe for comparison with the metre, and as 
a precautionary measure, to compare it at Dehu Dun with the Bars Is and 
Is before its despatch to Sevres. 
. 92. Forty-two sets of comparisons were made by Major Lenox-Conyngham 
and Captain Cowie between the Bars A and Is, the temperature during 
.the observations ranging from 6°.88 above to 5°·37 below 62°F. Thirty-eight 
sets of con>parisons were made between A and Is, the range of temperature 
being from 7°.13 above to 6°.34 below 62°. The results of the observations 
were-

I;-A at 62° F.=83· 12 millionths of a yard, the· mean temperature of the 
-observations being 61 <.7. 

18-A at 62° F.= 196'73 millionths of a yard, the mean temperature of the 
observations being 6r 0

'I. 

ooo. The comparisons made in 1867 and 187ogave as a mean value-
Is-A at 62° F.=82'52 millionths of a yard, the mean temperature of obser• 

vation being 61 °'9· 
The difference between the old and new values is thus, only o·6o millionths 

of a yard, a quantity a little great~r than one-six millionth part of the length 
of Bar A. 

No direct comparison was made in 1870 between Bars A and Is, but by 
combining Clarke's value of Is-Is, determined about 1865 with the mean 
1867-70 value of Is- A, we can deduce a value for 18 -A. 

Clarke's value of Is-Is= 131'46 millionths of a yard. 
1867·70 value of ls-A=82'52 " " 
Deduc~d value of Iu-A=213'98 , " 
The difference between the old and new values is, in this case, 17·25 

millionths of a yard, or about one·t wo hundred thousandth part of the length 
of Bar A. 

When we take into consideration the nature of the defining marks of Bar A, 
made about the year 183o, the close agreement between the old and new values 
must be looked upon as fortuitous to a great extent. The smallness of the 
differences given above is evidence that the length of the Bars have not altered 
materially since 1870. 

93· On the conclusion of the comparisons at Dehra, Bar A was sent by 
the Superintendent, Trigonomttrical Surveys, to Sevres. The result of the com· 
parisons carried out there have lately been received from M. Guillaume, 
Deputy Director of the Bureau International des Poids et Mesures. The 
value of Bar A in terms of the metre proved to be, at 62° F. 

. 3047'9988 mm. 
From Clarke's determination made about the year 1864, 

Bar A at 62° F.= 3·33331886 standard yards. 

Converting this into terms of the metre by means of the equivalent determined 
at the Bureau International des Poids et Mesures, M. Guillaume finds-

Bar A at 62°F. (1864)=3047"9841 mm. 
The difference between the old and new values is 

0'0147 mm. 
or about 13" I 2 millionths of a yard. 

The differences shown above between the old and new values are, in! every 
case, very small when it is considered how difficult it is to make an intersec
tion, satisfying modern ideas of precision, of the defining marks of Bar A, which 
though hdd to be good at the time of its construction, must now be looked on 
as unsatisfactory in comparison with the best modern designs. 

94· On conclusion o£ the comparisons between Bars A, 18 and Is, normal 
latitude operations were undertaken by Captain Cowie in the country to the 
south and east o£ Deesa. Six principal stations were visited, four on the Abu 
meridional series and two at the junction of the Karachi longitudinal series and 
:the Singi meridional series. 



SCIENTII'IC. OPERATIONS. 

· :. Mr. J. deG. Hunter, M.A., ·was with the. party during the lattt!r part of 
the season, and took a duplicate set of observations at the stations of Kardo. 
and Dhamanva. . c · : .. • _ ·_ . . . . 

95· The results of the season's work-are tabulated below:
TABLE. -

.. - .. . ·-· . 
. 

Seconds of 
Station. Longitude. Height above Astronomical Latitude. Geodetic M.S. L. 

; Latitude. 

0 • Feet . 0 I • , . . 

Mor~li ' . 73 0 466 
. 

2J'IS 23 25 17'47 
I 

Dhamanva 
-

2·66 8·4o . . 72 33 399 23 32 
-

Kainath . . 73 I 1,385 23 51 14'99 23"79 

K~rdo. . 72 46 So7 23 57 2'17 10"02 
I 

Lak.ar"~s 
.. ~ - . 73 52 I 2,574 24 31 41"05 47'99 

I -
Tiki - 73 53 I 2,369 24 55 34'52; 38"24 I 

Defl:ectioa. 

• 

-5'71 

-5'74 

. -S·So 

-TSs .. 

-6"94 

-,3'72 

96. The season's programme was "designed to throw light onquestions 
concerning the abnormally high deflection found to exist at Chaniana, about 23· 
miles east of Deesa. The results-given above show that to the south of Chaniana, · 
we have the same decrease in the value of the deflection that occurs to the north 
and west.· In every direction the northerly-deflection is found to d•minish rapidly. 
Captain Cowie draws the conclusion that the disturbing influence, to which
the high value at Chaniana is due; originates " in a purdy local c.ause, situated 
"either at the surface or at a small distance below it." 

• He: is ·of opinion that, if a deflection still greater. than that at Chaniaua does 
_e~ist, we shall have to look for it to the north-east of that station. . 

PENDULUM OPERATIONS. 

: ·· No. 23 PARTY. 

: .... 97_- Between November 1907 _and January 1908 this party was employed· 
• Personnel; in co-operation with No. 22 Party in 

Impe.ial Officers: - making comparisons between the stand· 
Major G. P. Lenox-Conyngham, R.E., iri charge ard Bar A and the reference Bars 1

0 until 5th May rgo8. 
,_ Captain H. M,_ Cowie. R.E., in chargolrom 6th and Is. The results of the com pari-
May tgoS. sons will be found in the report of the 

Mr. J. deG. Hunter, M.A., ·under instruction k f N p B 
tlor part of the season). wor o o. 22 arty. etween J anu· 
:, _ _ Prooincial Office1': ary and .t~e end of the fielfl season the 
, Babu Hanuman Prasad. party VISited seven places in Southern 
1ndia, an_d made determinations of the force of gravit(, with the object of ascer• 
ta!ning whether in sub-montane tracts in the south o India, this force would be 
fpund t~ be in ~efect .to the same degree as it is in the neighbourhood of the 
Himalayas. _ 
·- 98. -In addition to the standardization ob,·ervations made in Dehra at the 

commencement and the end of_the field season, the pendulums were swung at 
t_h~ foliowing stations :-. · 
~- ... :. -_. Mysore. ,. 1. • ... ,. 

Bangalore . • . . . , 
Kolar, Edgar Shaft, at the surface • . 

., , , at the bottom of the shaft 
Ootacamund, on the Nilgiri Hills. 

}on th~ My>ore plat< au .. 

Yercaud, on the Shevaroy Hill._ 
Kodaik~nal, on the Palni Hills. 
Salem, at the foot of the Shevaroy Hills. 

E2 
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·gg. The results of the season's work are given in the following table. The 
orographical corrections applied in computing the final values of g were found to 
be of significant amount at all stations except Bangalore and Mysore.· Except 
in the case of Kodaikanal, these corrections are based on a detailed examination 
of the surface masses within 35 miles of the station. In the case of Kodaikanal 
this investigation was not possible beyond 1 mile from the station on account of 
the want of suitable maps. 

TABLE. 

-- -- Degree or Height Observed g reduced Theoretical 
above com pen• 

STATION'. Latitude. Mean sea• value of to sea•level value at sea· Ko"--ro• sation of 

I 
level. gravity=g. =go"• level=y0 • visible 

masses. 

0 ' " Feet. Dynes. Dynes. Dynes. Dynes. Per cent. 

Mysore . 12 18 52 2,501 978"045 978"191 978"236 -0"045 51 

Ban galore 13 0 41 3,118 978"025 -978·2o6 978-263 -o·o57 52 

Edgar Shaft 
underground 

12 55 46 328 978· 133 978"238 978"260 -0"022 ... 

Edgar Shaft 
surface. 

12 55 47 2,945 978"076 978"247 978·260 -0"013 3 

Ootacamund . II 24 37 7>395 977"735 978"171 978"203 -0"032 12 

Yercaud . II 46 56 4.493 977"908 978·180 978"217 -0"037 23 

Kodaik:!:nal . 10 13 so 7,665 977"643 978·092 978·164 -0"072 27 

Salem . II 40 5 948 978·u6 978"172 978"212 -0"040 120 . 

100. The following conclusions may be drawn from the results of the 
table :-la)The deficiency of gravity is considerably less at these stations than 
at places in the north of India which are similarly situated as regards height 
above mean sea level; (b) at the stations of Ootacamund, Yercaud, and Kodai
kanal, situated on what may be termed "isolated" masses, the degree of com
pensation of the visible mass is ~puch less than it is at stations on the extensive 
Himalayan mass; (c) at Bangalore and Mysore, situated on the plateau, the 
degree of compensation is considerably greater than at Yercaud, Kodaikanal and 
Ootacamund, which, though higher, are upon "isolated" masses. (The results 
at Kolar on the plateau do not, however, accord with those at Mysore and 
Bqalm~. . 

Captain Cowie draws the general conclusion that the extent of the 
deficiency is independent of the height of the visible mass. 

At Kodaikanal, only a little higher than Ootacamund, the degree of compen
sation is more than twice as great. At Yercaud, at rather more than half the 
height of Ootacamund, the compensation is almost twice as great. Had we 
found that the degree of compensation was a function of the height of the 
visible mass, we might have concluded that the. attenuation of density 
causing these deficiencies of gravity occurred within the visible masses, As it 
is, we have been led to infe~ that it is principally the subjacent masses that 
affect the compensation of those visible at the surface. 

1011. The time observations were made satisfactorily throughout the season, 
by Babu Hanuman Prasad, using for the first time the new bent Transit Instru· 
ment. The average probable error, for the season, of a value of the clock rate 
was ±o'·o14. 

• 
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TIDAL AND LEVELLING OPERATIONS. 

No. 25 PARTY. 

Personml. 

Imperid Officer: 

Mr. C. F. Erskine, in charge. 

Prrr.Jincid Of]ic~rs: 

Messrs. J.P. Barker, H. G. Shaw, E. H. Corridon, Munshi Syed 
Zille Hasnain, Mr. A.M. Talati, Mr. 0. N. Pushong, Babu P. N. 
Sur and Mr. D. H. Laxa. 

s;,hordinatl Estllblishment . . 
1 Surveyor, 23 Computers and Recorders, 2 Native Artificers, 4 

Tidal Observ~tory Clerks. _ 

TIDAL OPERATIONS. 

102. Mr. C. F. Erskine 
held charge of the party 
throughout the year, 

103. Observations were taken by means of self-registering tide-gauges 
-during the year at the stations enumerated in the following list:-

Date of com• Date of I Numbe• of 
STATIONS. mencement of closing of years of REMARKS. 

observations. observations. observations. 

--
I Aden . . 1879 Still working. 28 

2 Karachi . . t88t .. " 27 

3 Bombay (Apollo Bandar) . 1878 
" .. . 30 

-4 Bombay (Prince's Dock) t888 
" " 2 Property of Port Trust. 

{ 188o t8go 

J::J23 s Madras . . . restarted Still working. 
18gs 

6 Kidd•r}ore . . . 1881 
" .. . 27 

7 Rangoon . . . t88o .. " . 28 

8 Pori Blair . • . 188o .. " 
. 28 

104. In addition to the above, readings to tide-poles were taken at Bhav· 
nagar, Chittagong, Akyab, and Moulmein. 

105. The eight tidal observatories at work were inspected during the year, 
and the registrations have been entirely satisfactory. 

106. In the following tables are g~ven the annual and decadal percentages 
of the predicted time and height errors of high and low water at open coast 
and riverain stations :-

Percentage of errors in Predicted Times and Heights at open coast stations 
- from Automatic Registrations. 

IN TIME. 
I 

I 
IN HBIOHTo 

Number Within 15 WithinB Within ftol 
YEAR, of minutes of inches of mean range 

Stations. actuals. actuaJs. at springs. 

H.W. I L,W, I H,\V, L.W. H.W. L.W. 

1898 . . . . 9 74 70 96 96 95 95 
i8gg . . . . . . . 9 74 66 95 ~g 93 92 
1900 . . . . . . II 66 6o 93 93 8g 
1901 . . . . . . . II 71 6o 93 91 93 91 
1902 • . . . . . 9 76 67 94 95 gO g6 
1903 • . . . . . 8 So 77 92 ~~ 94 ~ 1904 • . . . . . 6 82 75 99 g6 
1905 • . . . • . . 7 82 79 96 95 96 97 
1900 • . . . . . . 6 85 81 g6 

~ 94 95 
1907 • . . . . • . 6 84 83 98 98 99 

r-;-1 --Average of 10 years . . . . I 8 17 95 95 95 94 
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Percentage qf errors i-n Predicted Times and Heights at Riverain staft"ons 
'from Automatic Registrations. 

IN TIM£. . I Jn HEIGHT. 

Number Within 15 WithiD 8 Within y\s of 
YEAR, of minutes uf inches of mean range 

Stations. actuals. actuals. at springs; .. 
' . 

I 
.. -

H.W. L. w. H.W. L.W. H.W. L.W. 

18g8 . . . 2 53 59 71 61 go 91 . 
1899 . . . 2 55 59 76 65 95 94 

1900 . . . . 2 59 62 70 57 89 87 

1901 . . . . 2 63 65 70 59 go 92· 

'1902 . . . . 2 63 54 76 53 96 90· . 
}903 . . 2 55 61 70 6o 88 87 

'904 . . 2 45 6! 72 6; 94 95 

1905 • . . 2 52 '6z 72 . 57 94 92 

1906 . . . 2 59 53 74 64 92 
I 

.95 

1907 . . . 2 ss 4i 78 6o 9(i go 

Average of 10 years . . 2 I s6 I 58 73 6o I 92 91 

. . 

107. The tidal observatory cabin at Moulmein was erected in August. 
The tide· gauge and other instrume~:ts will be installed· before the end of the 
year and registrations will be commenced by 1st January 1909. Mciulmein will 
then become a permanent tidal station. . 

LEVELLING OPERATiONS. 

• BoB. There were three detachments engaged on the levelling orerations 
during the year under report. · · 

109. No. 1 Levelling detachment was employed on revision leveliing, the 
work executed by them being from Guntakal to Madras. Standard Bench-marks.· 
wP.re connected at Cuddapah and Madras. The outtum amounted to 296 miles. 
The field season _commenced on I 1th October and ended on 13th April. .. 

110, No. 2 detachment ran a line of levels irom Ferozepore to Nagaur on 
the Jodhpur-Bikaner Railway. The Standard Bench-mark at Bikaner. was con
nP.cted en route. Three ·Great Trigono111 etrical Stations were ·connected:- · The 
Standard Bench-marks at. Dera Ismail Khan and ·Mullan were also connected 
with adjacent lines of levelling. The total outturn of levelling was 348 miles. 
The field season commenced on 12th October and ended on 12th April. 
_ . -II I. No. 3 detachment was employed on revisionary work between Kosgi 
and Guntakal, and between Bellary and Karwar. This detachment also con~ 
nected the Standard Bench-marks at Raichur and Bellary. The season's out
tuni amounted to 297 miles. The duration of the field season was from 12th 
October 1'go7 to 1st May 1908. 
· The total ciutturn of double levelling during the field season was 941 miles~ 

in the course of which observations were taken at 12,094 stations. The Bench
marks determined were 8 St_andard, 7o Embedded, 667 Inscribed, . and 25 .be
l tinging to other departments. . . · 

' Thirty-two Standard Bench-marks were e(ected arid i3 connected, IS 
are under construction, and 28 have been ~r<>posed for erection. During the 
past year 265 Benc_h-marks were reported as lost. : . · . . : · · · .. 

' · 112. The old !me of levels between Bombay aod Madras, which was-executed 
3b· years. ago, exhibited 'a clo~ing error of 2·98 feet, Madras being pla~ed 2-·9s 
-fecl-·hi~y"tjrlrtevelling from--Bombay -(h-an· i~ had b_een _sh.own :too :be .. by 
ti-rl-'al obrervations ta~eif in its oivn_ ba!b<?m. . Ti}_e __ jlgo __ miles of levelljng. £ron~ -· ·- ·-.- . 
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Madras to Bombay have now been revised, and the new revisionary line has 
closed at Madras with an error of +o•6o7 foot. 

The closing error has thus been reduced by 2"37 feet, from 2·98 to o·6o7. 
General \Valker, who was Surveyor General of India from 1879 to 1883, always 
maintained that the discrepancy of 2"98 feet at l\Iadras was due to a steady 

·and imperceptible accumulation of levelling error: the recent revision has shown 
that his view was entirely correct, and has disproved the theory that the mean 
~ea level at 1\Iadras was actually higher than at Bombay. . 

113. During the approaching field season of 1908-og, No. 1 Levelling 
detachment will be employed in connecting the Standard Bench·marks at 
Satara, Belgaum, Bijapur, Bangalore, Salem, Calicut, Trichinopoly, l"egapatam, 
Madura, Tinnevelly, and in Secunderabad, with adjacent lines of levels, and 
then on the Katni-Secunderabad line of levelling, commencing from Secunderabad. 

11 4· No. 2 Levelling detachment will be employed in completing the 
Ferozepore-Ahmedabad line of level,, in running a short !me of levds from Palal).• 

·pur to Deesa, and in connecting the Standard Bench-marks at Jodhpur, Deesa, 
and Ahmedabad. 

115. No.3 Levelling detachment will be employed on the Katni-Secun~ 
derabad line of levelling commencing from Katni, and also in connecting the 
Standard Bench-marks at Saugor, Jubbulpore, Nagpur, Raipur, Bilaspur, 
Sambalpur, Akola, and Hinganghat, with adjacent lines of levels. · · 

116. In addition to the levelling executed during the field season by the 
three levelling detachments, the following minor lines of levels were com
pleted:-

(i) From Nojli Trigonometrical Survey to Myapore Canal Bungalow, 
Hardwar, 38 miles. . 

(ii) From Great Trigonometrical Survey Office, Dehra Dun, to Kalsi 
Bridge, over the Jumna River, 31 miles. 

117. The levels, used by the Survey of India, have shown themselves trust· 
worthy instruments, but they are of ancient pattern, and since they were made, 
undoubted improvements have been devised. At the International Geodetic 
Conference, which met at Copenhagen in 1905, the Superintendent of the 
Geodetic Survey of the United States of America exhibited a new pattern of 
level, which seemed to be a great advance upon all previous patterns. Two of 
these American levels were bought for the Survey of India, and have been tried 
during the last two winters. The trials were entirely successful; and it will 
now be possible to work both more quickly and more accurately. 

The device by which the speed of levelling can be increased· is a very 
simple one: the telescope of the level is furnished with three intersecting wires 
instead of one. At each pointing of the level, the staff can thus be read in 
three places simultaneously, instead of in one. This arrangement dispenses with 
the necessity-both of chaining from the level to the staff, and of reading the 
two faces o[ the staff. We can now deduce the distance of the staff from the 
readings of the wires upon it; and the risk of reading the staff incorrectly to a 
whole foot is entirely eliminated by the triplication of the wires. It was merely 
to obviate this risk that staves were originally given two differently graduated 
faces. The operation of reversing the faces of the staves greatly prolongs 
observations, and ·is a troublesome step, that the levelling officers will gladly see 
dispensed with. 

The plan by which the accuracy of levelling can be increased has been 
designed to get rid of the errors, that are caused by the observer walking roun«i 
his level, when he wishes to read the bubble after observing with the telescope. 
When an observer transfers his weight &om one side of a level to another, 
the ground sinks as he approaches and recovers as he departs, and the bubble 
of the level responds to these disturbances. The observer is therefore always 
liable to read his bubble, when it is in a· different position to what it was at the 
instant of his telescopic observation. In the American levels this liability to 
error has been eliminated : these levels are binoculars, and the two telescopes 
are viewed simultaneously; one telescope shows the image of the staff with 
the cross wires upon it, and the other telescope shows the image of the level 

.bubble by reflection. It is easy now to watch both the staff and the bubble 

.at the same instant. · 
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MAGNETIC OPERATIONS. 

No. 26 PARTY. 

uS. Field Operations. Work of the .field detachments.- During the year 
Personn•l. four detachments con-

Imperial O(Jicers: _ 
Captain R. H. Thomas, R.E .. in charge up to 31st March 1908. 
Lieutenant H. J. Couchman, R.E., in Charge from lSI April19o8. 

PrOflincial Officers: 

tinued the preliminary 
Magnetic Survey, three 
being employed in 
Burma, while the fourth 

Mr. E. C. J. Bond, Mr. H. P. D. Morton, Babu 
N. R. Mazumdar, and R. B. Mathur. 

wa,s occupied in filling 
R. P. Ray, Babu • • B O . m gaps In erar, nssa, 

and Assam. One of the 
Subordinate Establishments: Burma detachments was 

2 Observers, 13 Recorders, I Computer, 2 Surveyors and I Writer. withdrawn from magne-
tic work for three months in order to carry out some triangulation for the Chin-
Lushai-Arakan boundary, and another, owing to the early break of the monsoon in 
South Burma, could not complete its programme. For these reasons the outtum 
of new stations, So, was small compared with the 152 stations of the previous year. 

The field season commenced en the 21st October 1907, and the party pro· 
ceeded to recess quarters on the 4th May 1908. 

t 19. Work of the Imperial 0/ficers.-The Officer in charge, with his assist• 
ant, took observations at all the repeat stations and also at several old field 
stations, with a view to obtaining further values of the secular change in the 
magnetic elements. Comparative observations were also taken at the four 
observatories of the Survey, and at Alibag, to determine the differences from the 
Survey standard instruments at Debra Dun. _ 

The new Vertical Force magnets, referred to in the last report, were mounted 
at Barrackpore and Kodaikanal observatories in December 1907, and satisfactory 
determinations of their temperature co-efficients made, the values found being 
-s·oy and + 5'2)' per + I°F. respectively. 

120. Total work to date.-The total number of stations occupied to date is. 
1,21·4 with 22 repeat stations; observations have also been repeated at 31 old 
field stations. 

121. Work during recess.-Duringtherecess season the computation of the 
field work and the reduction and tabulation of the base station results for 1907 
have been completed. The whole of the H. F. observations taken since the 
beginning of the survey have been re-computed by applying a mean value of m, 

(the moment of the magnet), to the value of ~ obtained in the deflection ob

servation. The mean values of m have been obtained by dividing the values. 
into groups and taking means of groups. Where the means of several groups 
agree a further mean has been taken and where not the individual values have 
been carefully scrutinized to discover when the change occurred. This re• 
computation was undertaken originally to improve the monthly mean values of 
the base lines of H. F. magnetographs, and as this was achieved, the method 
has been extended to all H. F. observations, and has provided new values of the 
instrumental differences, which will be used in the reduction. 

The correction of the horizontal force and declination observations for 
diurnal variation and instrumental difference is being started, the repeat stations 
being dealt with first. The diurnal variation correction to be applied will be 
computed by the latitude formula mentioned in the last report, using the diurnal 
variation figures of the three nearest base stations, and taking a mean of the two
values of the correction found. With regard to the instrumental correction in 
horizontal force it is to be noted that such correction cannot be expressed as a 
constant in absolute units, but is of the form, jH, and its amount will 
consequently vary slightly over the area of the survey. 

Investigations into the que&tion of the disturbance correction are still being 
made, but no satisfactory empirical formula, connecting these corrections at the 
base stations, has as yet been discovered, and it would seem that an approximate 
correction will have to suffice, for, at any rate, the horizontal force observations. 

122. The Base stations.-With the exception of the Kodaikanal V. F. 
jnstrument the magnetographs have given good results throughout the year •. 
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This instrument, however, still appeared to be unstable even after the mounting 
of the new magnet, and this is probably due to the very low value of dip, 3°N., 
found at this station. In taking dip observations in low magnetic latitudes, the 
difficulty of placing the dip circle in the magnetic east-)Vest direction, when 
the needle assumes the vertical position, has always been experienced, a slicrht 
alteration in azimuth causing the needle to depart from the vertical. The c~se 
of the V. F. magnetograph at Kodaikanal is similar, a slight azimuthal displace
ment of the magnet, when lifted and lowered on the agate plane, causincr it to 
take up a position sensibly inclined to that to which it has been brought by ~eans 
of counterweights. The magnet has, however, been made more stable by lower• 
ing the small gravity bob and excellent results are now being obtained, and it is 
hoped that no further difficulties will be experienced. The base mirror of the 
declination magnetogral?h at Barrackpore has been renewed, the old one having 
been attacked by fungmdal growth. . 

123. The mean values o/ t/ze Magnetic elements at Observatories for 
rgo7.-TJ:.e mean values of the magnetic elements at the four observatories o 
the survey for 1907 are as follows :-

Debra Dun • 
Declination 
Dip 
H. F. 
V. F. 

Barrackpore 
Declination 
Dip 
H. F. 
V.F. 

Toungoo . 
Declination 
Dip 
H. F. 
V.F. 

Kodaikanal . 
Declination 
Dip 
H. F. 
V.F. 

Lat. 30° 19' Long. 78° ~·· 
2° 38'·3 E. 

43° 36'·1 N. 
·33324 C. G. S. 
·3•736 C. G. S. 

Lat. 22° 46' Long. 88.0 22'. 
1° 9''9 E. 
30° 3o'·2 N. 
·37288 C. G. S. 
'21967 C. G. S. 

Lat. 18° 56' Long. 96° 27'. 
0° 39''3 E. 

23° o'·7 N. 
·38754 C. G. S. 
·16461 C. G. S. 

Lat. 10° 14' Long. 77° 28. 
o0 40'·7 W. 
3° 27'·2 N. 
'37431 C. G. S. 
·o2a59 C. G. S. 

124. Tlze /somagnetic clzarts.-The three isomagnetic charts published in 
this report show the lines of-

( I) Equal declination (isogonals) 
(2) Equal dip (isoclinals) 
(3) Equal horizontal force, 

and are based on the uncorrected observations of the preliminary survey. They 
can, therefore, only be regarded as approximate, more especially as regards the 
size of the abnormal areas enclosed by "ring contours." The correct delinea
tion of these areas must await the completion of the detail survey, and at 
present their locality is indicated only. . 

An approximate correction for secular change has been applied, and to 
minimise the effects of errors in this correction, the middle year of the survey, 
1905, has been selected as the epoch. 

The lines of equal secular change in declination are shown on the isogonal 
chart, except in Burma, where, at present, the data are insufficient. The secular 
chan~es in dip and in horizontal force have not as yet been determined with 
suffic1ent accuracy to enable the lines to be drawn. 

In the declination chart, the chief point of interest is the very ~low rate of 
change with latitude in Burma, as shown by the increased width of the belt 1° E 
to o0

• The agonic line which leaves India near Masulipatam apparently passes 
through Sumatra. It will be noticed that the declination varies little with 
change of longitude and the terrestrial isogonals will probably be found to run 
due east and west. 

The dip chart calls for little comment as the isoclinals are extremely regular 
over the whole area. ln dip the values which differ by more than 1° from the 
normal are very rare, whereas in declination they are fairly common. It will bs 

F 



34 PART 11. 

floticed that the magnetic equator cuts the extreme south of India and is at 
present slow! y moving south. 

The lines in the horizontal force chart are also regular, and there is little to· 
note in the north of In.dia. The lines in .south India and Burma, however, call 
for some remark owing to the greater intensity of the horizontal force in the latter 
country. The magnetic equator crosses India along latitude g•, and the. 
horizontal force will presumably decrease as we proceed further south ; the two 
southern belts in Burma must therefore disappear before they reach India, and 
the 0'385 and 0'395 lines must presumably be closed curves. This view·is 
supported by the values of horizontal force found in Sumatra during the 
magnetic wrvey of the Dutch East Indies, those in the north of the island being 
about '391, and those in the centre '386. 

125. Work projected for 1908-og.-During the next field season it is intend
ed to begin the detail survey by examining a few of the more obviously disturbed 
districts in Rajputana and Central India. One such district occurs near Pokaran, 
in the Rajputana desert, where the declination alters by 3° in 40 miles, while 

.another lies near the Nerbudda river south-west of Indore, where values o£ 
horizontal fore~ of '32 C. G. S. and ·38 C. G. S. have been foun:1 at contiguous 
stations, 35 miles apart, the normal value of the district being about '365 C. G. S. 
It is con;idered advisable to commence the detail survey in these abnormal 
localities, in order to gain experience in selecting stations which will reveal the 
loci of disturbance, and not to attempt, as yet, to pourtray' the geological 
features of a· district, which has not been shown as obviously abnormal by the 
uncorrected observations of the preliminary survey. The survey of the northern 
edge of the Deccan trap, mentioned in last year's report, will therefore be 
left for the present. Two detachments will be available for the detail survey 
throughout the field season. Two others will be employed in completing the 
preliminary survey of the coast of Burma for the greater part of the season, and 
will then assist in the detail survey. 

1 26. A table showing the approximate preliminary values (uncorrected) at 
the field and repeat stations in I907-o8 is appended, together with a reference 
chart showing all the stations of observations to date. 

Abstract showing approximate magnetic values at sttttions observed at by No. 26 Party 
· drlring season I90'/·o8. · . . . 

. Latitude, Longitude. Dip. Declination. Horizontal 
' Force . -

& Name of station. 
Surve'y 

REMARKS, z No, 
;; 

' • ' ·c ' ' • ' ' ' ' C.G.S • • <n 

1135 MongMa a a 3 22 45 to 98 16 Io 30 52 E 0 s• 0'3773 : 
t136 MOng \'ai .. 4 22 25 30 98 2 30 30 t8 " 0 53 0'3784 
1137 Mong Awt " 5 22 2 20 98 22 30 29 32 " 

0 51 0'3799 
·1138 Hsupwo . .. 6 21 49 so q8 so 2o· 29 6 .. 0 49 0'3806 
1139 Mong Ping .,.,., I 21 21 0 99 t 10 28 10 .. 0 45 0'3823 
1140 Keng Tung • 

" 
2 21 J 7 0 99 37 0 28 2 

" 0 45 03&20 
1141 MOn~ Yang .. 3 21 so 40 99 41 30 29 10 

" 0 41 0'3802 
114~ Hsop amhsoplwe .. 4 21 23 40 too 14 20 28 16 

" 0 44 0'3822 
1143 Nam Lang i~ ,I 20 49 so IOO 20 50 27 7 " 0 47 0'3842 ~ (Paliao). 

"' 114-1 MOng Hai " 2 20 46 10 99 48 10 26 59 0 45 0'3839 "' . 
" ~ 

1145 MOng Hsat " 3 20 31 40 99 IS 50 26 27 0 47 0'3845 e 
II46 Mong Tung ~a 

.. -;; I 20 18 0 98 54 to '5 s8 .. 0 45 o·38so. 
Mong Hta • 1147 . .. 2 19 51 10 98 34 0 25 0 

" 0 44 D'386o :< 1148 MOng Pan 
" 3 20 19 IO 98 22 10 z6 0 .. 0 45 0'3845 c 

II49 Mong Nai .. 4 20 30 20 97 52 0 26 19 " 0 41 0'3843 ~ 
IJSO Keng Tawng 

" 5 20 45 10 98 IS 10 26 S' 0 45 0'3838 ::;; ' 

" 1151 Mong Pu 
" 6 20 54 40 98 44 3D 27 IS " 0 48 0'3830 ~ 1152 Wan I<awng . iJ 7 "21 23 20 98 22 3D 28 13 " 0 48 0'3820 

1r53 Wan Hoko 8 21 0 10 97 57 0 2] 22 0 0'3829 "' " " 44 • 
ll54 Wan Hohwe . 

" 9 21 9 0 97 34 40 27 39 " 
0 46 0'3822 -~. 

1155 NawnP,"Iayciw 21 38 10 
0 . 

" 
10 97 44 30 28 38 .. 0 47 o·381o "' I156 Man Li . . 

" II 23 5 so 97 31 30 29 38 0 48 0'3796 -~ 
" 1157 Kyawkku. . n 17 21 48 20 96 5~ 10 29 0 .. 0 48 0'3805 i 

ns8 Lawk Sawk . 
" r8 21 14 40 9~ 52 30 27 52 0 45 0'3817 .. 

1159 Taunggyi ~a 7 . 20 46 30 " . 97 2 so 26 53 " 0 49 0'3837. u6o Kataw • . •" 10 20 37 40 g6 34 10 26 33 0'3835 •• 0 45 1161 Sillod n 20 18 40 " 
Deulghat • 

. 9 75 38 so 25 21 
" 

0 II o·~6go 
1162 . " 10 , 20 JZ 0 76 7 10 26 10 0 33 0'3647 " 
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Staltment shorring approximate mag1telii: <:alues at sratio,s ohsen:~d at h_v No. 26 Party 
during season J8o]~o8-contd. 

Latitude. Loitgitude. Dip. Declination. Horizontal 
Force. 

0 Name of statioa. Sa.-vey 
REU.\RKS. No. z . - ·--

I ~ I . , • , . • ' • ' C.G.S . 

"' ' -- ; 
1163 Mehkar . . n II 120 9 10 76 35 10 2S 48 E 0 47 0'3656 
1164 Chikni . ~ll 13 20 5 0 77 53 30 25 6 .. 0 :;• O',.lioS 
1165 Boraghat. . , 13 21 31 40 84 33 30 28 IS .. 0 59 0'3750 .. 1166 Bonciigarh . .. 14 21 49 0 84 57 30 28 54 .. 0 25 03729 
1167 Pal·Lahara . :t 6 2[ 25 so 85 II 30 27 Sl .. 0 3' 0'3739 
1168 Talcher . . ti 7 20 57 10 8; '4· 30 27 2 .. 0 ss 0'376~ 
1169 Kantolo . H 7 21 7 20 8s 37 40 27 54 .. 0 45 0'373.) 
1170 Gutgn.on . . .. 8 21 24 10 ss 53 20 •7 5• .. 0 s• 0'3753 
1171 Keonjhar .. . .. 9 21 37 40 8; 35 30 28 lg .. 0 49 O"J7•0 
1172 Jaint·garh .. IO 22 4 10 85 40 40 29 .. I 4 0"3727 
1173 Chaibassa . .. II 22 32 30 85 48 30 30 9 .. I 10 O'J7o7 
1174 Rairangpur . .. 12 22 15 20 ~6 II 0 29 45 .. 0 58 0'372lJ 
1175 Kasmi . . .. 13 21 so 0 86 15 10 28 14 .. 0 tS 0'3789 
1176 Baripada • . .. 14 21 55 so ~6 43 0 29 s " 0 33 0'3737 
1177 Dan tan . u 7 z• s6 10 87 16 40 29 10 .. 0 53 0'3726 
1178 Ccntai . .. 8 21 46 40 87 44 JO 28 JO .. 0 44 0'37S9 
1179 Balikuda • . u 8 20 8 30 86 !6 10 25 9 " 0 28 O'j:0:09 
1180 Chandbaii . .. 9 20 46 10 86 43 40 26 42 " 0 19 O'J797 
1181 Amarpur. . •• n 23 32 0 91 39 JO 32 7 " I 2 0'3727 liS 
1182 Singu:rajabari . 

" 
12 24 8 0 91 53 so 33 17 " I 7 0'3709 

1183 Sil~hata • . H 7 22 12 20 92 8 30 '9 38 " 0 57 0'3767 
1184 Go abari • . n 13 23 5 0 91 ss so 31 17 " I .1 0'37H 
1185 Nandgaon * 12 27 42 so 77 23 10 39 22 " 2 8 0'3147 
1!86 Paiwai . . .. '3 28 8 so i7 19 so 40 7 .. 2 

~~ 0'3425 
1187 Tamu . H 7 24 12 so 94 19 0 33 34 .. 0 0'3712 
1!88 L~nacot . . 

" 
8 23 54 JO 93 47 so 32 so " I 7 0'3724 

1189 Turiz3n . 
" 9 2J ~5 30 93 41 30 J2 IS " I 6 0'3732 

1190 Fort White .. .. IO 23 14 so 93 46 30 31 35 " I 16 0'3740 
1191 Tao . . u 7 22 45 so 93 II 20 30 43 " 0 56 0'3759 .. 1192 Haka . . 

" 
8 22 38 30 93 37 20 30 32 " 0 59 0'3756 -4 

1193 Kan 9 22 24 40 94 6 20 JO 7 0 53 0'3771 
0 . . 

" .. "' 1194 Sihaung 10 3 20 31 4 so 0'3767 "' .. 22 51 0 94 .. 0 , 
1195 Moulmein . H I 16 29 40 ~7 37 30 17 4S .. 0 36 0"3926 ~ 1196 That On . • .. , 16 55 10 97 20 20 18 36 .. 0 36 0'39t8 
1197 Kyaikto • . n I 17 ~~ 40 97 I 0 19 26 " 0 37 0'3923 ;; 
1198 Thaungbyin . H IO '9 55 20 96 31 10 25 4 " 0 4' o·385, • 1199 Thitkleit. . .. II 19 37 so g6 4" 30 '4 34 " 0 40 o·386o ~ 
1200 Pinlaung • . u 20 7 so g6 46 so 25 29 " 0 40 o·3845 :!l .. e 1201 Loiput . u 8 20 17 30 97 18 40 25 51 " 0 45 0•384; 

! 1202 Mawkmai . 
" 9 20 13 10 97 43 30 25 45 " 0 44 0'3848 

1203 Ta·Sup· Teng . .. 10 19 51 20 97 45 IO 25 0 .. 0 40 0'38S7 'll 
1204 Namon s8 0'3872 > . 

" II 19 21 40 97 30 so 23 " 0 43 '5 
1205 Loikaw . 

" 12 19 40 20 97 13 IO '4 36 " 0 43 0'3863 "" 1206 Kreuko . . 13 19 IS ]0 97 2 30 23 48 " 0 42 0'381\7 ·= " 1207 Pazaung . . 
* 2 18 52 10 97 IS 40 22 56 " 0 47 0'3882 :.: 

1208 Salween . 
" 3 18 27 0 97 21 40 21 51 " 0 39 "'3893 

1209 Papun 
" 4 18 3 20 97 27 20 21 t6 .. 0 43 o',18S6 

x::uo Maipati . 
" 5 17 JO 50 97 38 40 20 I .. 0 36 0'3908 

121( Hlainebwe .. 6 17 7 0 97 49 IO 19 7 " 0 40 0'3914 
1212 Mergui . • " I 12 26 so 98 38 so 8 35 .. 0 J2 0'3965 "" 1213 Pala\v •• " 2 u s8 o 98 44 20 9 52 " 0 31 0'3967 
1214 Shintabi . 

~· 
I 14 29 10 98 IO 0 13 17 " 0 37 0'3955 . 

Old Stations re-obstrved. 

46 Ruk . ~~ 3 27 48 20 68 38 20 39 21 E 2 7 0'3354 
92 Kundian . ~~ 4 32 27 30 71 28 20 47 31 " 3 •6 O'JI07 
98 Amritsar o -~! 7 31 38 10 74 51 30 45 33 .. 2 55 0'3238 

lOS Sachin H 9 21 4 40 72 52 40 27 13 .. 0 2~ 0'36S4 
IJO Aj:ner n 3 26 27 30 74 38 30 37 12 .. I 57 0'3462 
171 Ktrkee u 2 !8 33 30 73 so 0 22 21 .. 0 9 0'3668 
I77 Wadi Junction * I 17 3 0 77 0 0 18 44 .. 0 13 0'37S8 
186 Arkonam » 5 13 s 10 79 40 20 IO 4 Wo 27 0'3835 
199 Cannanore . +I 5 " 52 3o 7S 22 0 7 32 .. 0 •7 0'3819 
216 Mir:tj ·H I 16 49 10 74 38 10 19 4 f. 

0 4 o·3771 
232 Delhi . * 2 28 40 20 77 '4 20 40 57 2 2 03405 
335 Trichinopoiy . * 2 10 47 JO 78 40 40 4 51 WI 3 0"3812 

355 Bellary . . ti 2 IS 8 so 76 55 JO 14 Jl 
f. 

0 23 0'3766 
373 jaina . . H 4 19 51 so 75 53 0 24 52 0 47 0'3704 
376 Nander . . lg I I9 9 30 77 18 10 23 s6 .. 0 12 0'3715 
384 Bezwada o . u 1 !6 31 0 So 36 so 17 34 Wo !8 0'38q 
481 Allahabad . ~t 7 25 27 30 81 49 20 ~s 25 E I 26 0"3583 
489 Monghyr. . u 8 25 23 10 86 27 so 35 25 " 

I 21 0'36•9 
494 Sainthia . . at 3 23 s6 so 87 41 20 3~ 5~ .. I 8 0'3680 
sao Sini . . u I 22 47 0 85 56 so 30 2I 

" I 3 o·3730 
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Abstract showing approximate magnetic values at stations observed at by No. 26 
Party during season I9o;-o8-concld. 

Latitude. Loniitude. Dip. Declination. Horizontal 
Force. 

,;· Name of station. Su"ey RBIIARK.S. z Nc. 

" • ' " • ' " • ' • ' C.G.S. ·c 
J! 

522 Bhatni u 3 26 23 0 sa ss 40 37 12 E 1 as o·as6o •. 
545 Bin a . H 4 24 10 so 7S [l 0 a a 1a " 

1 9 0'3602 :a 
Indore n 75 52 40 26 57 o·a6so c 557 . 1 22 42 10 ;;o 

" 
0 " M 26 27 0 So 21 0 37 Sq v 57 a Cawnpore 4 21 

" 
1 0"3534 :a";i 

S79 Sutna . H 1 24 34 20 8o so 0 34 13 " 1 27 0"3S98 so 
692 Balasore . . u 4 21 so 30 86 54 40 .s s " 0 46 o"a759 e-E'. 

i'1 19 tS 10 S4 4S 40 •4 -~ 699 1 23 a2 " 0 0"3S04 Bcrhampore -g8 
710 Cumbum • u 6 •5 35 ,o 79 640 15 46 " 0 a o·an7 >,;; 

H St 52 so o·a66s ·c 761 Khairi . . 3 22· 55 20 30 39 " 1 3 u 

765 Raipur 5 21 15 so St as 2o 27 51 0 " " " 4a o·a709 
-~ 775 Kamptee . . H s 21 12 .30 79 12 40 2l 34 " 

0 51 o·36S2 :z: 1026 I Rangamati 22 3S to . n a 92 II 50 ao 2a " 1 0 o·a76o 

Repeat Stations. 

L!ititude. Longitude. Dip. Declination. Horizontal 
Force. 

0 Name of Station. REMARKS. z - -

" • ' 
,, • ' • 0 ' • ' C.G.S. ·c • v. 

I Udaipur . 24 as aa 73 41 57 3a 49 E 1 24 0"35ao 
II Karachi . . 24 49 so 67 2 2 34 14 " 

1 4<> 0"3457 
Ill Quetta . 30 11 52 67 0 20 43 7 " 2 s8 o·a•3• 
IV B•hawalpur 29 23 27 7I 40 37 42 9 " 2 SI 0"331S 

'!l v Rawalpindi 33 as t6 73 3 6 48 1S " 3 42 0'3122 
0 VI Bharatpur 27 13 27 77 29 .s as 42 1 59 0"3458 .c . " "' VII Ban galore 12 59 35 77 35 58 9 48 Wo 37 0"38It ~ 

8 VIII Dharwar 15 27 26 74 59 a5 15 •a " 0 13 o·a76t ,;; 
IX Porbandar . . 21 38 20 6g 37 6 28 45 E 1 

~~ 
o·36oo .. 

X Fyzabad . 26 47 27 82 7 40 37 54 " 1 0"3529 ::0 
XI Sambalpur 21 .s 3 sa ss •4 27 52 0 49 0"3725 c . .. ~ XII Waltair . 17 42 57 83 19 1 21 12 .. 0 15 0'3785 :a X111 Darjeeling . 26 59 49 88 t6 39 38 tS 

" 
I 36 0"3570 s XIV Gaya • . 24 46 30 84 58 54 34 16 .. 1 9 0"3659 0 

"' XV Secunderabad . 17 27 11 78 29 t6 20 11 .. 0 18 0"3792 "ll XVI Bhusaval . 21 2 46 75 47 18 26 59 " 0 so o·a6So > XVII tubbulpore 8 57 79 56 44 o·a643 ·c 23 31 2 
" I 3 • " XVIII avoy • 14 4 so gS 12 30 12 I9 " 0 JI 0"3957 .~ XIX Lashto • . 22 56 47 97 44 40 31 I6 
" 0 47 0"3762 :z: XX Ak,ab • . • 20 7 53 92 53 t8 •5 29 " 0 45 0"333S XXI SiiChar or Cachar . 24 49 43 92 47 21 34 43 " 1 •a 0"3692 XXII Dibru_,:arh 27 29 24 94 55 40 39 30 " I 19 0"3587 

Ncfra:.-fhe above values of D1p, Dechnatlon and Honzontal Force are uncorrected for secular change, d1urnal vana
tion, 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 observations have 

not been completed. 
The Survey numbers refer to the published chart: thus No. ti 3 denotes No.3 station, the • spherical co

ordinates of whose centre are 2fP North Latitude and 76° East Longitude. 
All Long~tudes are referable to that of Madras Observatory taken at the value s,o: 14': 47" East from 

Greenwich. 
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TOPOGRAPHICAL SURVEYS. 

CENTRAL AND UNITED PROVINCES AND CENTRAL 
INDIA STATES. 

No, I PARTY (vide INDEX MAP No. I). 

37 

117. Th1: party was employed in completing to margin standard sheets of 
which the Central Provinces portion only 

P6rsonntl. h d b d d h . f a een sun·eye , an t e contourmcr o 
which required revision. "' Imperiol Oflic<r•: 

Lieutenant ~1. N. MacLeod, R.E., in charge 128. Field work commenced on the 1st 
"P to 2nd Apriii9QS. f N b d · d t'll h 'ddl Lieutenant K. W. Pye, R.E., in charge from 0 ovem er an contmue I t e ml e 
3rd Apriii908. of May, by which date the programme was 

Pro11inciol Officer" completed with the exception of a small 
area in one sheet. 

Messrs. F. S. Bell, F. P. Walsh, W. Skilling, Th f 
-c. Litchfield, H. w. Biggie, B. M. Berrill, and 129. e outturn o the surveyors has 
R. E. Saubolle, Babu Munshi La!. continued to improve with a few exceptions, 

subordin•t• estoblisllmmt, and that of the whole party has increased 
6 S t notwithstanding the reduction in numbers. 

4 urveyors,e c. Th b 6 h · h · e num er 4 s own m t e margm was 
the strength of the surveyors, etc., on taking the field. Of these, one surveyor 
died, two were discharged for irregular conduct, one retired voluntarily, and one 
-was discharged as unlikely to become efficient. 

130. The greater part of the area surveyed consisted of revision survey in 
the Central and Unit"d Provinces. The remainder, entirely new survey, lay in the 
Central India States. The country surveyed was of varying description, con· 
sisting of steep jungle-clad hills from 150 to 300 feet in height, generally flat
topped, and lying for the most part in the Saugor and Hatta tahsils. To the 
north-west of the Sunar river in the Damoh district there was flat or gently 
sloping ground covered with jungle, while in the Khurai tahsil of the Saugor 
-district there were extensive flat grass lands and cultivated plains, 

Four large rivers, the Bina, Bias, Sunar, and Birma, flow through the work. 
t3I. The outturn of the season and cost-rates per square mile are as 

follows:-
Square miles. R 

Re-survey on 1-inch scale of Central India 
States . . . . . . 351 12'4 

Re-survey on 2-inch £cale of Central Indin 
States . . . . 177 25'4 

Revision survey on 2-inch scale . 2,619 17'3 
Fair mapping . 3,264 5·o 

The area surveyed lay in sheets 54 7, 8, ~.. 16, 54 4, 7, 8~ 12, 16, 55 5, 6, 

d 
M . 

.an 55 9, 13. • 
I32· The total cost of the party for the year under report was RI,o1,348. 
I33· Triangulation on a large scale was undertaken for the first time for 

some years. The country triangulated was for the most part thickly wooded, 
.and much clearing was found necessary, several sorts of double trestles or stands 
of kinds to raise the theodolite above the jungle were tried with varying success. 
'rhe wooded nature of the country made the work slow and restricted th(outturn, 
but an area of 2,274 square miles was completed at a cost of Rg·g per square 
mile including computation. 

1 :34· The boundaries of 86 villages with a total length of 433 mile.s were 
traversed for the Local Government, at a cost of R4, 105, and 203 1mles of 
traversing for topographical requirements were carried out, at a cost of R4,107 
1nc1uding computation. 

•35· The average outturn per man per month in each class of work was 
as follows :-

New survey I inch=I mile-16·6 square miles, with IS fixings and 3 heights 
-per square mile. 



PART If. 

New survey 2 inch= I mile-T4 square miles, with 27 fixings and 7 height 
per square mile. 

Revision 2 inch= I mile-I7'9 square miles, with I2 fixings and 5 heights' 
per square mile. - -

Triangulation- I I4 square mi'es. _ . 
Traversing topographica!-22'6linear miles with 4 stations per mtle. 
Traversing cadastral-23·7 linear miles with 7 stations per mile. 
I 36. The attitude of the villagers particularly in the Saugor district was 

far from friendly, and much difficulty was often experienced in obtaining assist
ance and supplies. In the Panna State, however, the officials showed great 
courtesy and willingness to help all round, and no difficulties were consequently 
experienced. . 

I37· The mapping was not quite completed during the recess, but sheets 

54 L P 5" I and 55~ will be sertt in for publication 7t 8, J2, J6, 4, 8, 12, J 5, 6, 13, 

early in the field season, and it is hoped to submit sheets 54 
7
, P 16, for publica· 

tion early in I909. Triangulation charts await further triangulation before 
completion. The computations of triangulation required for next season's work 
were completed, and the remainder will be completed during the field season. 

I38. The party was inspected by the Deputy Surveyor General during the 
field season, and was under his direct supervision for a portion of the recess. 

139· Next season supplementary triangulation will be carried out in sheets-
A M I 

64 4, 8, ,., 12, •s. 16 • 55 4, 6, 7, s ' 55 q, •s. 16 • 

and re·survey and revision in sheets-64 1, 5, 9, to, 13, ;4 ; 55 1, .~ 3, 5, and part of· 
M I N 

55 9 • 55 -.o· 55 s-· 

BERAR. 

No. 2 PARTY (vide INDEX MAP No. 1). 

140. The party was constituted as in prtvious years as an instructional one

Personnel. 

Imperial Officers: 

Caplain H. Wood, R.E., in charge, Lieutenant.R. Foster, I.A., 
from 3rd October to 3rd December 1907, Lieutenant J. A. Field, 
R.E., from 12th May 1908. 

PrOvincial Officers : 

and was employed on the 
continuation of the topo
graphical survey of Berar 
on the scales of I and 2 
'inches = I mile. 

141. Field work com
menced on the 17th Octo
ber I907. The area trian· . :\lessrs. A. Ewing, C. J. Veale, and E. A. Meyer and 15 Proba· 1 

t•oners. · gu ated in advance of the 
Su!ortUnate Esta!lislmzent: detail survey covered 2, I So. 

,1 Sold!er Surveyors, 3 Surveyors, 2 Clerks, I Computer, I Hos- square miles and comprised 
P•tal Assistant. the whole of sheets 55 H 

6 L ~~~ 
and 55 3, 4, 7, 8• The country required careful reconnaissance as most of that 
in sheet ~5H was very flat_ with no commanding features, while that in sheet 
55L was ·~ ma~y places ~eavrly wooded. The average number of square miles 
to each pomt trrgon.ometncally fixed is 3'9· . 

I42. The detatl survey of r ,316 square miles was carried out. Sheets 
55 4, 7, 8~ 12, t6 were completed and sheet 55 ~ was partially surveyed. Rather -
m<?re than half the a;ea was on the scale of 2 inches = r mile, the remainder 
bemg on the scale of I mch = I mile. The average monthly outturn per man 
per- m~nth was 7'8 and 20'2 square miles of detail :~urvey on the two scales 
respectiVely. 

• 143· The country ~urveyed on the 2-inch scale was very difficult for un
trmned men. It conststed of very broken hills covered with forest sufficiently 
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-dense to prevent the view of anything more than a few chains distant. That 
surveyed on the 1-inch scale was on the other hand very easy, being undulating 
country with very little detail and plenty of easily distinguishable natural 
features. 

144. The boundaries of all A and B class forest reserves which fell in the 
area of detail survey were traversed by the plane-table, and plotted on the scale 
of 4-inches to the mile. The total length of such tra,·erses was 286 miles. 
Field work closed on the 2nd !\lay 1go8. 

145. The total cost of the party for the season under report was 
Rg5,347. 

146. The fair mapping of all the sheets completely surveyed (sheets 
.55 4. 

7
, 8~ 12

, 16 ) was finished during the recess, as also the computation of th" · 
triangulation, and the fair maps will shortly be submitted for publication. 

147. During the month of January Mr. Kenny while engaged on triangula
tion work, had the misfortune to be involved in afracas with some villagers, and 
was compelled to shoot one in self-defence. 1\lr. Kenny, it is, however, satisfac
tory to mention, was subsequently exonerated from all blame and commended. 
for his forbearanc,., while the punishment subsequently inflicted on his assailants 
will, it is hoped, prevent such attacks in future. With this exception, however, 
the relations with the villagers were good in the area surveyed, and the authorities 
.assisted in every way. 

q8. The party was inspected by the Deputy Surveyor General both during 
the field season and in recess. 

149• Next season it is proposed to turn the party into an ordinary topogra· 
phical one, and the survey of sheets 55 1, 2 , ~. 5, 6 and 55 .\ is to be completed 

-on the 1-inch scale, and sheets 55 "• u.~s. 16 are to be triangulated in advance. 

BOMBAY PRESIDENCY. 

·No. I7 PARTY (vide INDEX MAP No. 1). 

150. This party was. divided into three. camps, under Messrs. Norman, 
Wilson, and Anderson, and the three 
detachments left Poena for the field 
about 12th November 1907 and returned 

Pusou11el. 
Imperial Officer: 

Mr. B. G. Gilbert·Cooper, in charge from rst to recess quarters on 1st June 1908, a 
.June rgo8·to 29th July rgoS. somewhat longer field season than usual ; 

P1'0'Vincial Officers : 
Mr. S. F. Norman {Senior), in charge up .to Jist 

Mav 1908, and from 301h July 1908, Messrs. J. H.· 
Wilson, P. R. Anders~n, F. B. Kitchen. and 
<. 0. Picard, Babus A. K. Mitra, and P. C. 
Mitra. 

this being necessary to complete the 
survey of the country known as Akhrani, 
a mountainous and desolate tract of the 
Satpudas, notoriously malarious, and 
which it is inadvisable to enter before 

Subordinate Etsablislzment. February. 
30 Surveyors, 2 Clerks, and r Hospital Assist· 151. The operations of the party 

.ant. · comprised-

( 1) Revision, on scale 2 inches= I mile, of sheets 46 4, 8, ? •. 10, amounting 
to 1,1 o8 square miles. . . 

(2) The re-survey on scale 2 inches = 1. mile, of .sheets 46 - K 
t I, 5, 101 14, 

and parts of 46 2~6 amounting to 1,250 square miles. 
(3) Forest boundary surveys on the scale 4 inches :::- I mile amounting 

to 423 linear miles. 
(4) Supplementary triangulation over sheets 46 9, 10, 11 , ~3> 14, , 5 and 45 

6 
P for 1-inch scale detail surveys, amounting to 

I, 2, 5• , g, 10, IJ, 14 

3,37 5 square miles. 
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I52- The following table shows in detail the outtum with cost-rates for the 
year under report, and for purposes of comparison those of the preceding year 
are also given :-

0UTTURN CosT-RATES 
SQ. MILKS. PBR SQ. MJLB. 

Description of Survey. 

1906-07. l!)o]oQ8. 1906-0]. 1907·08, 

Triangulation 1 "= 1 mile . . z,155 3>375 Rs·s R3·o-

Topography revision survey 2" = 1 mile . 2,292 1,108 15·6 18·o 

Topography re-survey z" = 1 mile . 348 J ,zso 31'6 32'7 

Skeleton forest boundary survey 4" = 1 mile 
(linear miles). 

qo 423 4'7 7'2 

The area triangulated is largely in excess of last season's owing to the fact 
that it was done for 1-inch scale surveys while that for the previous season was 
done for work on the 2-inch scale, and for this reason no comparison can be made 
of cost-rates. The area of revision survey completed this season is less than 
half of the area done last season, and the cost-rate is slightly in excess. 
But this is more apparent than real, as last year's area contained 364 square 
miles of forest that had been previously surveyed on scale 4 inches = I mile, 
and being of recent survey it required but little revision. Had this area been 
excluded the cost-rate for last year would have amounted to R19'5 per square 
mile. This season's cost-rate therefore bears favourable comparison with that 
of the previous year. The area of re-survey is largely in excess of last year's 
and the cost-rates are almost identical, and this is satisfactory considering the 
nature of the country which was the most trying and difficult that the party has
yet had to contend with . 

. I 53· The total cost of the party for year under report amounts to R8o,ss6. 
I 54· The area under re-survey embraced 554 square miles of reserved forest 

(which had not been previously surveyed on any larger scale) and included in-· 

Taloda (including Akhrani) 
ShaMda 
Shirpur • 

while the forest area under revision 
square miles. 

Square miles. 
384 

57 
• 113 

was insignificant, amounting to only o·87 

The skeleton forest boundary survey was as follows :-

'faloda (including Akhrani) 
SMhada. 
Shirpur . . 

Linear miles. 
327'8 

58'7 
36'0 

I 55· The detail surveys were tested in the field by 7 L4 linear miles of chain
part a!, in addition to itz situ examinations, which had to be largely resorted to 
over. the area unde_r re•survey, owing to the ru~ged na~ure of the country. The 
detrul survey on z·mch scale was tested by I hnear mile of check line to 3'3 
square miles surveyed. The averages for the revision and re-survey work out as
follows:-

Square miles, Square miles,· No of fixings 
daily. monthly. per square mile. 

Revision o·6g 15'2 17 

Re-survey o· 47 10'3 31 

I 56. During the recess the mapping has made good progress, and every 
effort has been ma?e to reduce the arrears of F or~st mapping pertaining to 
season 190~-o6. It IS hoped that .b~fore the close of t~1s _recess 23 sections on· 
the scale 4 mches = 1 m1le, pertammg to the Sa tara d1stnct will be submitted for 
publication, leaving 22 sections in all to be completed and published next year. 



1GPOGR.-\PHiCAL Sl'R\'EYS. -l' 

In addition, the drawing of the 10 standard sheets on a scale of 2 inches= 
1 mile, is well in hand, and sheets 46 ,: , 46 4• s.~ •• 16, will be submitted for publi· 

cation early in November. The remaininl! sheets 46 
2 
~ 6 will, it is hoped, 

._.. It 1 1 • J-4. 
be sent in during the field season. 

I 57· The arrears of computations have been cleared off, and the computa· 
tion of the season's triangulation will be fully completed before the party lea\'es 
recess quarters. 

158. The health of the party in the plains was excellent, but in other places 
there was a good deal of malarial fever. 

'59· The Deputy Surveyor General inspected the party on several occasions 
during the months of September and October 1go8. 

160 The programme for 1908·09 comprises:-

Revision survey on scale 1 inch = 1 mile of sheets 46 9.~ 3 , and portions 

of sheets 46 ,, •· 3, 5, 6, 7, 9.~o. 11 • , 3, '"' , 5, amounting to about 3,190 
square miles 

Re-survey, on scale 2 inches == 1 mile, of the forest areas in sheet 

46 ° _,amounting to about 675 square miles. 
2, 3· 1· Jl, J;::. . 

Boundary survey on scale 4 inches = 1 mile, of such forests as falls 
within s.heets 46 •· 

3
, ~ "• ,

5
, and supplementary triangulation of 

h 6 P • b 'I s eets 4 
3

, 
4

• 
7

, s, 11, 12, 15, 16, amountmg to a out 2,230 square mt es. 

BURMA. 

No. 3 PARTY (vide INDEX MAP No. 2). 

161. The recess office at Bangalore closed on the 12th November 1907 and 
P l re-opened there again on the 26th]une 1908, 

ersonne • h' h h 
Imperial Officer: 'W tc gave t .e. party another long ~eld 

Captain c. P. Gunter, R.E., in charge. season. The ~>ngmal programme compnsed 
Pro11ittcial officers .: 

Messrs. W. M. Gorman, J. 0'8. Dona· 
ghey, S. F. Norman (Junior), E. Claudius, and 
H. D. Stotesbury. . 

the completion of degree sheet 84 K 
partly on the 1-inch and partly on the 2·inch 
scales but owing to several surveyors being 
absent on sick leave and two on deputation 
the party was only able to survey nine out Subordinate Establishment: 

23 Surveyors, 2 Traversers, and 4 Draftsmen. of the twelve standard sheets allotted to it. 

162. The oulturn and cost-rates of the party for the season under report 
were as follows:-

Nature of Survey. Outturn, 'Cost-rates 
REMARKS. sq. miles. per square mile. 

! 

R 
Triangulation . ' . • 1,070 22'3 
Traversing . • . 188 (a) s6·o (a) (a) Linear mik s . 
Detail survey, 1-inch scale . . • 4'4 24'1 

} lncludi~g mapping. " " 
supplementary, I·lnch scale 1,688 24'8 

" " 
2-inch scale . . 299 88·o 

TOTAL DETAIL SURVEY . . 2,401 

The average monthly outtum of a surveyor was 30 square miles for 1-inch 
survey, 25 for !·inch suppl~mentary survey, and 7 for z-inch survey. Much 
of the cadastral survey on wh1ch the supplementary survey was based consisted 
merely of !n»in boundaries without any detail, so that the survey was really a 
new one and th~ country w_as much more C.ifficult than that in which the original 
survey was earned out; this accounts for ~he results not Leing betrer. An area 

G 
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of 299 square miles of forest reseryes was surveyed on the 2·inch scale and maps 
containing forest area will be published on that scale for the use of the Forest 
department. 

The total cost of the party was at R1-,13,490 for the year ending 3oth 
September 1908. . . 

163. At the request of the Government of Easte~ Bengal arid Assam, S?rv~y· 
or Pertab Singh was deputed to accompany the S_upermte~d~nt of the Lush3:1 ~Ills 
on an expedirion sent out for the purpose of ~efimng the hmrts of the Lushat Hdls, 
the Chin Hills and the Arakari Hrll tracts; he completed the survey of 1,194 
square miles ~f hitherto unmapped country on !he -!·inch scale. Mr. Morton 
from N9. 26 Party joined the expedition at a later date for the purpose of 
extending the triangulation. 

164. The health of the party was good, although several members of it suffer
ed from fever contracted in the previous season in the Salween valley. Heavy 
rains occurred during the last few weeks of the fiP.Id season and retarded the work, 

165. The area under survey was of varied character. In the south-east 
corner the country on both banks of the Irrawaddy . consisted partly of open 
cultivated plains and partly of low bare ridges and undulating ground, cut up by 
innumerable streams; here the interesting ruins of old Pagan and the oil fields of 
Y enangyat are to be found. To- the west and north-west the country rose gradually 
through the lower spurs and eastern slopes of the Chin' Hills, on which a number 
of forest reserves are situated, up to the main range where an altitude of 
8,ooo feet was reached. The well known and prominent peak Mount Victoria, 
ovet 1o,ooo feet in height, lay a few miles to the west of the liri1its of the survey. 
The hills are thickly wooded and the forest reserves are lmuch cut up by water
courses which rendered their survey, on the 2-inch scale, a very difficult and 
tedious operation. 

166. The area surveyed was mapped on the 1 !·inch scale for reduction to 
1-inch standard sheets of which the following eight were completed and sub· 
mitted for publication :- 84 3, 7, 8, 10,. 1~ 12, ,

5
, , 6 and sheet. 84 ~ will be fair 

drawn shortly. . 
. 167. Th~ draftsmen of. the· party h~ve now ma~ter"ed th7 new s:ptem of map· 

pmg. and the Improvement m the' quantity and quahty of therr work JS marked. 
168. The party was inspected in the field and in recess by the Superintend-

ent in charge Burma Surveys. . 
1'69 .. Triangulation for next season's topography was carried out over 1,070 

square m1les. In the fl'!t country to• the east of the Chindwin river whiclt covered 
abou~ 700 square !lliles, it w3:s alsd fou~d necessary to supplement the tdan· 
gulat1o~ by traversmg, by ~htch the hetghts of many promi~ent points were 
determmed. .t}s the party w!ll be ftai'lsfetred to the Madras Prestdency in season 
1909·io, the t~rangula~ors Will be attac_hed to the Coorg detachment, and will carry 
out advance tnangulallon-for the party m Coorg, Malabar, and South Canarll. The 
}irogramme of detail survey in Burma for the ensuing season consists ofthe 1-inch 
survey and supplementary survey of 3,032 squar~:: mtles in sheets 84 J and 84 K 
chiefly in the C:hindwin valley. . 

UPPER BURMA .. 

No. 10 PARTY (vide INDEX MAP No. 2). 

1'76. The party leff its recess quarfers at 
Personnel. 

. lmpwial Offlc•~: 
Captain A. A. McHarg, R.E., in charge. 

Pt·ovi,Jcs'al O(Jicers: 
M'c.ors. P . .J. Barrington, M. ].- Sheehan, W. G. Jarbo, and 

B. M•, Kenny', Munshis A•mat Ullah Khan and Abdul Rahim, K. S. 

~ S::~bord1'nate F.stablishmeut: 
24·_ Surveyors, 2 Traversers, I Computer 1 Typer, 2 Clerks, 

11 Hospital Assi9tan\. ' 

Bangalore on the 6th of 
November 1907 and re· 
turned there on the 24th of 
June 1908. In future the 
party will recess at 
Maymyo in Burma, and 
the loss of time spent on 
the jo11rneys to and from 
Burma to Bangalore will 
he avoided. 



TOPOGRAPHICAL SURVEYS. 43 

1 71. The out tum and cost-rates of the party were as follows:-

Description of San.-ey. Outtura, Cost-rate pu I RE)(ARKS. sq. miles. sq. mile. 

I 

R ! 
Triangulation - . - . 3-337 6·49 1 
Traversing . . . 0 0 0 248 (a) JI'JS(aj (a) Linear miles. 
Detail survey, 1-inch scale 0 1,707 3·P7 
Supplementary survey " " 0 887 19'90 The cost·rates include tb~ 

cost of fair mapping. 
Revision survey 0 " " • 89 19'81 
Survey, 2-inch scale 0 0 465 50'40 

" 4- " " 0 0 0 ~ 56·oo 

TOTAL DETAIL SURVEY 3,152 

The average monthly outtum of a surveyor was 32'19 square miles for t·inch, 
57"12 for supplementary, and 1 1'16 for 2-inch surveys. Part <lf the supplement
ary survey consisted of area previously cu.dastrally surveyed on the 16-inch 
scale and part of forest reserves previously surveyed on the 4-mch scale; in the 
case of the latter, the old detail was generally accepted but the work had to be 
re-contoured. The cost-rate per square mile of the former class of supplementary 
survey was R23"5 for an area of 497 square miles, and of the latter R15'4 for 
an area of 390 square miles. For the most part, the cost-rates of this party 
compare very favourably with those of last year. The total cost of the party for 
the year ending 3oth September 1908 was R1,33,045· 

172. The detail survey was on the scale of 1 inch=! mile with contours at so 
feet vertical interval, and 2 inches= I mile for forest reserves, of which an area of 
465 square miles was surveyed; special maps of this area on the scale of survey 
will be published for the use of the Forest department, Owing to sickness 
among the surveyors the party was unable, notwithstanding its long field season, 
to quite complete its programme, which was an ambitious one considering the 
strength of the party. The small area remaining over will be surveyed early 
next season, and will be mapped in the Burma Drawing office. The country 
under survey was of a very varied description. In Katha, Shwebo, and Upper 
Cbindwin districts, falling principally in degree sheet 84 M, the country coli· 
sisted partly of cultivated plains and partly of comparatively low hill rangP.s 
covered with jungle. In the north of the Ruby Mines district the area lay in the 
va11eys of the Irrawaddy and Shweli rivers, and the country was generally 
undulating or flat with marshes and plains covered with a dense growth of 
kine gras~. The sut;vey of sheets 93 4~8 - was taken up at the inst:mce 
of the Geological Survey department on account of the important lead and 
silver mines occurring in them. These mines in former times had been worked by 
1 he Chinese who abandoned them after extracting all the silver they could find ; 
a company has r~cently been formed with the immediate object of extracting 
the lead from the slag which lies in mounds oear the old workings. A mineral 
line has been built connecting the mines with the Lashio branch of the Burma 
railways. These sheets comprise a portion of the Northern Shan States con· 
sisting of high steep jungle-covered hills inhabited chiefly by Kachins, Lihsaws, 
an!l Palaungs. The climate was trying and the health of the party was not good 
except -in the Shan States. Three khaldsis died of cholera on the voyage 
between Calcutta and Rangoon, on the way to the field. 

173. The following .eight sheets have been surveyed and drawn in the party on 
the 1t·inch scale and will be submitted shortiJ for publication as l·inch standard 

0 8 M A d E Th 0 0 h 0 sheets, 'IJ!8.- 4 
2

, 6, 10, , 4, 93....-;s,• an 93 4,8• e remammg 4 s eets, Vl3., 

84 M 3 will be completed in the Burma Drawing office and also sheet 8-j. -:c:-
1,5,~1 , 

of which only a portion, consisting entirely of reserve forest, has been surveyed 
on the 2·inch scale and will be drawn for publication on that scale. The failure 
t<;> complete the mapping was due chiefly to the _short recess seJs~n which ~on• 
ststed of a little over four months. The computations of the traversmg and tnan· 
gulation have been completed, and good progress has been made in the preparation 

cz 
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of triangulation charts. The party was inspected in the field and in recess by the 
Superintendent in charge Burma Surveys. . 

'74• The programme. for 1908-o9 consists of the completion of the de~a!l 
survey on the 1-inch scale in degree sheets 84 M and 93 A. f crests occ~nng 
in the programme which have already been surveyed on the 4-mch _scale w1ll be 
supplemented and contoured on the 1-inch scale and ~e~ £ores~: will.be done_on 
the 2-inch scale. The Mosit reserve in the Bhamo d1stnct wmch lies out~~d_e 
the prog-ramme will be surveyed at the expense of the Forest department. 1 n· 
angulatiOn will be ~:xtended into degree ~beet 92 H. 

SHAN STATES, BURMA. 

No. 11 PARTY (vide INDEX MAP No.2). 

'75· The recess quarters of the party, which were at Bangalore during the 
previous year, were transferred to Maymyo, 

Pmomu/. which is on the whole, the most conve• 
Imperial Of!ic"" nient recess quariers for parties working in 

Capiain R. H. Phillimor•, R.E., in charge. Burma. The newly erected head-quarter 
Lieutenant L. G. Crosthwait, I.A. offices of the Burma Police have been 

Provi•~ei"l Officers' placed at the disposal of the department 
Messrs. s. S. M. Fieldinli', V. W. Morton, T. and Nos. 1 o and I 1 Parties will occupy 

P. Dewar, and A. A. Graham. them in future. The journey from Banga· 
Subordinat• Establish"'wt' lore to the field occupied seven to eight 

3° Surveyors, etc. weeks. Field work was not commenced 
until thtf middle of ·December and the field season lasted for about four and a 
half months. 

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

Nature o£ survey. Outturn, Cost· rate 
REMARKS. sq. miles. per sq. mile. 

------------
R 

Triangulation • . 3,8oo B·g Inclusive of mapping. 

Detail survey, !~·inch scale. . . 2,303 44'9 

The average daily outturn of a surveyor was 1'19 square miles. As it was 
too late to change the scale in this party the survey was carried out on the It
inch scale as in the previous year with contours at 50 feet- vertical interval. The 
outturn on the It·inch scale has proved to be only Io_%_less than on the I·inch 
in similar country. The quality of the work, triangulation, topography, and 
mapping is good and the surveyors are rapidly adapting themselves to the new 
conditions. 

The total cost of the party for the year under report amounted to RI,41,59I 
including R 2,198 on account of the training school at Bangalore. · 

177. The health of the party was fairly good, The climate in the low 
country along the Siamese frontier and in the Me-kong valley, the mean level 
of wh1ch was between 1,soo and 2,ooo feet above sea-level, was trying. 
Smoke and haze interfered considerably with the work during· February and 
March. Heavy rain was met with during the return journey to Mavmyo which 
was a trying one. There were the usual cases of malarial fever ; two surveyors 
died at their homes during recess and two menials during the field season. 

I 78. The area surveyed was situated in the Keng· Tung State on the borders 
of Siam and of the Provi11ce du haut Me-kong in French Indo·China. In the 
north the hills rose to over 6,ooo feet and wer~ covered with open pine forest. 
Further south near the Siamese frontier the hills were not so high or steep as in 
the north and open grassy plains were met with. The country surveyed was 
well populated by many different tribes. Communications were good, as in this 
corner of the Shan States several main trade routes meet. Steamers have as
cended the Me·kong as far as Tang·aw (latitude !l1°'4o'), but the regular ser
vice stops at Ban H we Sai, the head-quarters of the Pr011ince du haut Me· kong 
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sixty miles lower down. Keng Tung is the great mart in this part of the world 
for all commodities, and. there _is a flourishing trade in pickled tea, lead, salt, 
cotton, lac, rubber, opmm, ptece goods, and potten· between China, Siam, and 
French Indo-China. • 

179. Most friendly rdations were mnintained with the people of the country 
throughout the area under survey, and labour and supplies were plentiful and 
readily obtained. 

180. The area surveyed was mapped in twelve sheets, vis., 93 P 
••· •s. q, •s, 

102 4, ~. 12, and 102 1, •· ~ 5, 9 ; -these will all be submitted for publication before 
the end of the year. The maps wer" drawn on the 1}-inch scale for reduction 
to 1-inch. The triangulation carried out in the field was computed during the 
recess, and the work has proved satisfactory. 

181. The programme for 19o8·o9 consists of the continuation of the survey 
on the 1-inch scale of the Southern Shan States in sheets 93 N and 0 and in 
102 C and G, an area of about ~.250 square miles, and the triangulation of about 
Boo square miles in 93 J, N and 0. 

MADRAS. \ 

No. 19 PARTY (vide INDEX MAP No. 3). 

182. The party left its recess quarters at Bangalore in 

Personnel. 
Imperial Officlrs: 

Captain F. Ji'. Hunter, I.A., in charge. 
Lieutenant C. G. Lewis, R.E., from 1st June 1908. 

Provincial 0/fie~rs: 
Messrs. R. Waller-Senior, J. Smith, W. F. E. Adams, and 1!. J. Bir,gie, 

Babus Mahadeva Mudaliar and Balaji Dhondiba. 
Subordinate Establishment: 

49S urveyors, 2 Writers, I Record-keeper, and 1 Hospi~l Assistant. 

Outturn, Cost· rates, 

November 1907 and 
returned there in 
May 1908, giving a 
full field season of 
six months. 

183. The outturn 
and cost-rates of 
the party are given 
in the following 
table:-

Description of Survey. sq. miles. per sq. mile. I 
RBMAR.U. 

riangulation . . 
raversing . . 

T 

T 

D etail survey, 4-inch scale 

.. .. 2 .. .. 

. 

. 
R 

D 

R 

evision survey, 2-inch scale 

etail survey, I• 
" .. 

evision , I• 
" .. 

. 

• 

. 

TOTAL DETAIL SURVEY 

R 

5.531 3'5 

267(a) 46·8 (a) (a) Linear miles. 

. 39 326'0 

1,441 52"8 

71 5'3 

. 303 s·s 

. 302 6·8 

2,156 

The average monthly outtu~ of a surveyor was 2'04 square miles for 4-inch, 
8'17 for 2-inch and 20'55 for 1-mch survey. 

· 1s4• The ~urvey consis~ed of_th~ completion of the 4-in_ch survey of settled 
forest reserves in the GanJam dtstnct, and of a topographtcal survey on the •
inch and 2-inch scales in degree sheets 49 H and 58 A. The revision was that 
of the Mysore survey originally done between 1874 and 1886; in order to test 
the work the revision was done more carefully and thoroughly than will be 
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necessary in the greater part of the State. The work was f?und o.n. the ~hole ,·ery 
good, except. in t~e more. thickly-'!ooded portio~s, and II s revision w1ll pe easy 
and comparatively mexpens1ve. Owmg to the diiiic~lt nature of the· ~(Juntry 
the cost-rate of the l!·inch survey is high. That of 4-mch forest survey IS very 
high, but is due to the small area dealt with a~d to the fact of the. forest bein~ 
situafed in a remote part of the country (GanJam), to and from wh1ch the trans1t 
charges were unusually heavy. The total cost of the party for the year ending 
3oth September 1908 was R 1,22,816. 

185. Except on the Malabar coast the health of the party was not good. 
There was much fever among the men working in Ganjam and in the Wynaad, 
not only during the field season, but after the return of the party to recess 
quarters. One surveyor and two khatasis died during the year. The climate 
on the coast was pleasant enough though hot; both ~here and in the Wynaad, 
early rains in Apnl and May interfered considerably w~th the 'York. 

186. The country topographically surveyed was Situated m the Malabar and 
Nilgiri districts and in the Mysore State. It consists of a wide level strip along 
the coast, of a por~ion of the Wynaad (a plateau 3,ooo feet above. sea-level which 
forms a continuation of the Mysore plateau}, and part of the h1gh range of the 
Western {!hats. The coastal tracts, although containing extensive rice plains and 
backwaters, present the appearance when viewed from above, of a sea of cocoa
nut palms. The Wynaad is scantily populated and covered with dense jungle ; 
it ha! an unenviable reputation for being one of the most malarious tracts in 
Southern India. The higher {!hats form a bold rocky barrier and the scenery is 
extremely beautiful. Notwithstanding its natural beauties and interesting inhabi
tants, the country being so thickly wooded is a tedious on~ to suryey except on 
the higher hills. The position of each house has to be fixed as it woulcl be mis
leading to attempt to block the villages in the usual conventional way. The 
standard sheets surveyed during the year were 49

11 13 ~5 , 6 and 58 1 2 
A 

J J , J , 3· 4, 5 
Sheet 57 ~ , comprising an area of 289 square miles in the Salem district, was 
also surveyed and mapped by a sm<ll training detachment of 14 native surveyor.; 
under Mr. G. T. Hall, a retired Provincial ollicer. The detachment was broken 
up on 3qth September and the men transferred to other parties. 

187. The mapping of this party is very backward and only 3 maps 
M ' 

49 11, , 5, , 6, have been completed and forwarded to the reproducing officrs. 

The following sheets were drawn in ou!line only :-49 ~ and 58 Z on the 

2-inch scale and 58 1, •• ~. 5 on the 1 t-inch for reduction to 1-inch. The draw
ing of the hill sheets will be taken in hand by the Burma Drawing office and it 
is hoped that all will be forwarded to Calcutta for publication by May 1909. 

188. Triangulation was carried southward from latitude 1! 0 through the 
Coimbatore district into Cochin and Travancore States. Nearly the whole of 
the province of Coor~ and a small 11rea in the Salem distr!!=t w~re · also triangu
lated. The boundanes of all forests which occurred in the area under survty 
were traversed by theogolite and also a portion of the Mysore,South Canara 
boundary. The computations of both triangulation and traversing are well 
advanced. 

189. The party W<JS inspected in the field and durino recess by the Super-
intendent in charge Burma Surveys. ., · · · · 

190. The programme for 1908-oq consists of the completion of degre~ s~eets 
sS A, 49 13~14 I and ss 9·~3 in Mysore State and in the Nilgiri, Malabar, 
a~d Coim.batore districts. As m~re th1n half the total are.'! of the Nilgiri dis
tr.Ict. cons1sts of. reserved forests 1t has been decided to survey the whole of the 
d1stnct on the 2-mch scale; the densely populated coastal tracts will also be 
surveyed on that scale and the remainder of the area on the 1-inch scale. The 
p~rtion of the M~sore St~te o~curring i~ th~ programme wili be revised on the 
l·mch scale. Tnangulahon w1ll be earned mto Travancore State and it is hoped 
that sheets 58 Band C wiJI be completed. · 
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EASTERN BEKG.A.L AKD ASSAM. 

1\o. 20 PARTY (vide INDEX l\IAP No. 2). 

191. Pending the final formation of Circles, the recess quarters of the 
P•rsonnel. party continued at 

. Imperial O~cer, Ban galore. Field work 
Major A. !\fears, I.A., in charge. was commenced in 

the end of November 
Will"ams, 1907 and closed in the 

Provincial Officers: 
Messrs. P. F. Prunty, C. C. Byrne. J. H. W•lli•ms and L. 

Babu Pramadaranjan Ray, and Muno;hi Amjad Ali. 

S"hordinate Establishment: 
30 Surveyo~s, S Traversers, 3 Computers, 3 Draftsmen, 2 \Vritersr 

r Hospital As~istant. 

192. The out turn and cost-rates were as follows:--
N aturc of Sunoey. Ouuurn, Cost·ra•es 

sq. m1les. per sq. mile . 

. 
R 

Triangulation . . 1,731 12'8 

middle of May 1908 
giving a field season 
of a little under six 
month5, 

R £NARKS. 

T ra versing • . . 
Detail sun·ey-

620 (a) 20'90 (a) (a) Linear miles • 

Survey on the 2-inch scale . 
Revision survey on the 2-inch 

2,5ga 2i'20 

scale . 307 28"10 Cost-rates are inclusi l'e 
Supplementary survey on the of mapping. 

2-inch scale · . 2J8 12'26 
-. -~ ·-· . . --- . 

TOTAL (DI!TAI!i SURVI!V) I 3.•35 

The scale of survey was 2 inches = 1 mile and the average monthly outturn 
of a surveyor was 20'4 square miles for original survey, n·s for revision survey, 
and 23'0 for supplementary survey. The reason for the slow progress of revision 
survey was the difficult and intricate nature of the ground which consisted of low 
ban\boo~cov'ered hills, while the remaining area was for the most part level culti· 
va ted country. . 

i93· The total cost o£ the party for the year ending 3oth September 1908 
was R 1, 1 8,~ 71. . 

194· On account of the intricate nature of the country and ·the number of 
villages, the survey was carried out on the scale of 2 inches= 1 mile with contours 
at vertical intervals of so feet, The revision survey. was done in the field on blue 
prints of the original survey made in 1881·83 by Colonel Woodthorpe and 
Major Badgely. The general features were found to be accurate and were as a 
rule accepted by the surveyors, but the contouring had to be done de novo. 
The supplementary survey was done over blue-print reductions of the 16-inch 
cadastral sheets ; the details were tested and found to be accurate but had to be 
supplemented by more careful surveys of village sites and of new roads. 

19S· The health of the party was on the whole very good. Two traversers 
died during the recess season and seven kha!tisis in the field. 

196. The area topographically surveyed comprised portions of districts 
Sylhet, Tippera, and Mymensingh and of tlie Native State of Hill Tippera. The 
country was for the most part flat and open, closely cultivated and densely popu• 
lated. It was intersected by numerous water-courses and tidal creeks, the major 
portion of the area being only 40 to so feet above mean sea level. The villages 
were for the most part surrounded by gardens thickly planted with bamboos, 
palms, and mangoe frees. One of the chief features of Sylhet is the great number 
of bils, some· of which are large open sheets of water, white others are so over
grown with different kinds of reeds as to be practically impenetrable. The in
habitants, . while not actually interfering with the work, evidently viewed the 
survey operat-ions with suspicion and as a rule afforded little assistance or inform· 
ation to the surveyors. Supplies were plentiful bt~t expensh·e and labour was 
SC<I.iCC. 
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197· 1en stan~ard sheets were surveyed and dr<~wn on the 2-inch scale, 
and will be submitted for publication before the end of the year, namely, 
8 p 7 l,~o3r4oS,6,7,8.JI,I.f • 

198. The triangulation was connected with the East em Frontier G. T. Series 
and with No. 6 Party's triangulation ol 1897-99· All computations have been 
completed and the results are satisfactory. The traversing was carried out with 
the object of furnishing additional, heights in the area cadastrally surveyed aud 
extra points for the plane-tabler in the low and thickly-wooded valleys where 
objects could not be fixed by the triangulator. 

199. The party was inspected by the Superintendent in charge Burma 8ur-
veys in the field and in recess. • . 

200. The programme for 1go8-o9 consists of the completion of the detail sur
vey of sheet 78 P on the 1-inch and 2-inch scales and the detail survey en the 
2-inch scale of sheets 83 10, 11~14, 

15 
in which large forest reserves are situated. 

Tne triangulation and traversing of sheet 83 D north of latitude 24• 15' will also 
be completed. It is not proposed to carry the survey to the south of that latitude 
at present, as the country there is very thinly populated and not of much import
ance. 

NORTHERN CIRCLE. 

No. 9 PARTY (vide INDEX MAP No. 1). 

201. This party continued the work on which it was employed during the 

P l preceding season in and 
ersonne . b D Gh' • Kh a out era aZI an 

ImpeYial O{ficm' district of the Punjab. 
Lieutenant E. C. Baker, R.E., in charge up to 24th April 19o8, and This consisted of on'gt'nal !rom 14th September 1go8. 
Lieutenant F. J. M. King, R.E., in charge from 25th April 1go8 to topographical surveys on 

13th September 19o8. the· seal" of 2 inches = 1 
Proo•'ncial Officers: mile, and 1 inch =I mile 

Messrs. J. A. Freeman, H. C. W. Stotesbury, D. K. Rennick, for publication on the 1 ~ 
R. C. Hanson, and H. W. McDonald. 

inch scale. 
Subordiual~ Estahls'shment: 

S C . . 202. The work in the •4 urveyors, 3 omputers, 2 Wnters, and 4 Sold1er Surveyors. h'll b d • 
, . . • . t s was ase on last 

season. s tnangulat_1on a~d m !he p!ams on traverse~ executed in 1872-75· 2-inch 
reduc!tons of th.e old 4-mch nveram maps were utilised to a certain extent for the 
work m the plams. 

203. The field office opened at Dera Ghazi Khan on 2"th October 1907 
and closed on 15th April 1908. · 1 

204. The outturn of the party for the season is as follows :
Original 1-inch survey 

,, 2 ,, , 
• 

1,542·6 square miles. 
77°'4 " 

TOTAL 2,313'0 
" = 

The 1-inch work comprised the whole of stan :lard sheets 
the 2-inch 11 " " " " , 

" 

39 J 
2, 3· 4. 6, 7, 8 

39 J . 
and 

g, 101 11 

Minor. and· tertiary triangulation was carried through standard sheets 
39 3, 4: 1, s and 39 -2-s-; a total area of 1,534'04 square miles. 

205. The cost-rates for survey are-

2-inch original survey 
1- JJ ,, , 

Triangulation 
.Mapping • • 

Th.e c~st of I•inch exceeds that of the 2-inch work, as 
was all m h1)ly cou~try where transport allowances and warm 
were very htgh, while the 2-inch work was in the plains. The 
party for the year under report was R85,163. 

Per square mile. 

R 
22'1 
27'5 

5'7 
6·4 

the r-inch work 
clothing charges 
total cost of the 



TOPOGRAPHICAL SURYEYS. 

206. During recess, all the nine standard sheets surveyed during the year, 

11is., 39 2,3.4. 6.f.s.g.Io,n and also sheet 39 ~ (surveyed during 1go6-o7) were 
drawn and forwardt:d to the Superintendent, Northern Circle, for submission to 
the reproducing offices. 

207. The character of the ground surveyed was varied. Sheets 39 

2, 3, 4!6,
7
, 8 c~nsisting of very hilly, broken country risin_5 fro:n 6o:> feet above 

sea levd in the east to 7,000 feet in the west. The plain country in sheets, 
39 J 1 lying ]. ust to the west of the Indus is flat and sandy, and except for 

9~ 10, I 

a strip of country along the Indus is extremely dry. 
208, The party was inspected in the field by the Superintendent, Northern 

Circle, in December 1907, and March 1908. 
209. The programme for next field season will be detail survey on the scale 

of I inch = I mile, in portions of sheets 39 I and J and triangulation in 39 I 
and E. 

NORTHERN CIRCLE. 

No. I2 PARTY (vide INDEX MAP No. 1). 

2IO. Captain and Brevet-Major E. T. Rich, R.E., was in charge of the party 
for practicillv. the whole Personnel. 

Imperial Office'S, year. 
Captain and Brevet· Major E. T. Rich, R.K, in charge, Captain 211. The party carried 

L. C. Thuillier, I.A., from 1st August lg<>S. Lieuoenant S. W. out the sanctioned pro• 
Hamilton, R.E. · h p h' 

Pro•incial Officers, gramme m t e es .. war 
Messrs. W. Newland, F. H. Grant, and H. H. P. Butterfield, Mun• and Hazara districts and a 

shis Rahamatulla, K. S., and Abdul Karim, and Babu Dham Ram. small portion of the Attock 
Suhorainat_e Estahlisl•me,t: . district, as follows :-

27 Surveyors. Computers, Wnters, etc., and 3 Soldoer·Surveyors. (o) A network of trian• 
gulation in the Hazara district over an area of 1,200 square miles. 

(b) Detail survey on 2-inch scale of an area of 1,582 square miles. 

2I2. The detail survey work was tested by 1,179 •: in sitr~" fixings. 
213. The cost-rates are as follows:- . 

Per square milt'. 

2-inch detail survey 
Triangulation 
Fair mapping 

R 
34·8 
11'4 
8·2 

satisfactory, being R 19-The cost-rate this season for .2-inch detail survey is 
per square mile lower than that of last )'ear. 

214. The total cost of the party for the season under report was R85,844. 
215. The work in the field was closed on 15th June 1908 when the party 

returned to Mussooree for recess. 
216. During the recess the following standard sheets surveyed during the 

year were drawn and forwarded to the Superintendent, Northern Circle, for sub· 
. . h .d . ffi 8 ° c miSSIOn to t e repro ucmg o ces : 3 5:"9.13• 431• 

Sheets 38 8, .~ 16 and 43: will be submitteci in January 1909· but sheet 

~s B.... is retained for additional survey. 
V' I I • 

217. The health of the party during the field season was very satlsfao::tory. 
218. The pariy was inspected twice cluring the field season by the Superin

tendent Northern Circle, and once during the recess by the Officiating Surveyor 
Generai and three times by the Superintendent, N orthem Circlt>. 

219. It will undertake next field seaso:J detail survey in sheet 43 : (remain-

der) 43 8 
6 and western halves of 43 Fs and triangulation in the Haz· 

' 7, 11, 12, 15, I ' . 7r 
ara district. 

H 
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NORTHERN CIRCLE. 

No. 14 PARTY (vide INDEX MAP No. 1)· 

Personnel. 

220, The operations of 
the party Ia yin the Kohat_ 
and Attock districts. 

Imperial Officers: 
Captain H. L. Crosthwait, R.E., in charge frm u~h October 1907 

to 5th May 1908. Lieutenant V. R. Cotter, I.A., m charge fro!D 
1st to •oth October 1907. Lieutenant 0. H. B. Trenchard, R.E., m 
charg~ from 6th May 1908. Captain L, C. Thuillier, I.A., from 24th 
October 1907 to 13th April 1908. · 

221. The detail survey 
on the 2-in ch scale of the 
whole of the Kohat 
district has now been 
completed, and also two 

·Provjncial Officers: 
West, complete standard sheets 

in the Attock district. 
222. Operations in the 

field commenced in the 
middle of November 1907, 

Mussooree about middle of May 

Messrs. T. \V. B:•bon::au, H. H. B. Hanby, H. B. Simons, C. 
A. B. Hunter, W. J. B. Miller, and F. C. Saint. 

Subordinate Establishmtnt: 

38 Surveyors, etc. 

and the party returned to recess quarters in 
1908. · 

223. The country surveyed was on the whole suitable for survey oper~tions, 
being practically ?estitute of forest growth. Portions of the Kohat distn?t ~re 
mountainous and dtfficult of access, but nearly the whole of the Attock dtstnct 
consists of undulating country, intersected by deep ravines. Uwing to prevailing 
drought the surveyors exp~rienced difficulty in obtaining water. . 

224. The area surveyed on a scale of 2 inches = 1 mite was 2,103 sq·uare 
miles. · 

225. The area triangulated amounted to I,J6S square miles, which with the 
balance of 1, 705 square miles previously triangulated gives a total of 3,070 square 
miles available for survey during the coming season. 
. 226. The cost-rates are as follows:-

Per square mil(", 
-R 

Detail survey 2-inch scale 30· 5 
Triangulation 7'2 
Mapping 7'7 

and the total cost-rate of R45"4 per square mile compares favourably with last 
year's rate of RS?'S· 

227. The total cost of the party for the year under report was Rgs,oo3. 
228. The fair mapping of the following I 1 standard sheets {drawn on the 

scale of 2 inches = 1 mile, for reduction to I inch= I mile, and surveyed during 
the year under report), was taken up during recess, via., 38 ---:--;;

8
,...-,--,::0'----...,.-::-:........., c . . 2, 6, 1 10, JI, I2, 14, IS, 16 

and 43 
2

,
3
,, and they w•ll be forwarded to the Supenntendent, Northern Circle, 

for submissiun to the reproducing offices in January and February I gog. 
229. The party was inspected in the field by the. Superintendent Northern 

·Circle, in December 1907. ' · 
230. The programme for the next field season provides for a continuation 

of the work in an easterly. direction between the latitudes of 33° and 34° to 
complete the det;,il survey of the Hazara district in degree sheet 4S C and' for 
triangulation in degree sheet 43 G. ' 



TOPOGRAPHICAL SUR\"EYS. • I ;,. 

NORTHERN CIRCLE. 

No. 18 PARTY (vtde INDEX l\IAP !\o. 1). 

231. The head-quarters of the party remained at Dera hmai!··Khan 
throughout the field season, 
opening there on 1 Ith !\ov· 
ember I90j. 

Personr.el. 

Imp <rial Officers: 

Captain E. A. Tandy, R.E., in charge. 
Liae.tenant V. R. Cotter, I.A. 

PrO'L'incial Officns: 
Messrs. G. J. S. Rae, C. E. C. French, J. R. Newland, P. D. 

Simpson, and F. C. Pilcher, Babu Maya Oa; Purl, and ltlunshi 
Abdul Aziz. 

Subordinate Establishment: 

25 Surveyors, 13 Traversers, J 7 Draftsmen, Io Computers, 3 
Writers, and 1 Hospital Assistant. 

232. Surveyors were con• 
centrated at first in the area 
comprised by standard sheets 

38 15~ 16 , and 38 t~4 , in 
three camps, under ieute· 
nant Cotter and Messrs. 
French and Simpson, and 
two surveyors were deputed 
to survey the bed of the 

Indus on the scale 1 inch = 1 mile, starting in the centre of 38 ~. while two 
I M 

7 
traversers were employed in sheets 39 -

1 
and 39 -. The sheets surveyed were 

L P I 3 1
' 

38 s, IS, 16' 38 3.4• and 39 13· 
233· On the completion of the triangulation in January, detail survey work 

was continued in sheets 38 3, 4,~, 8 , and triangulation was carried on in sheets 

38 ,, •· 5, ~ 10, 14 ' and by .the end of March work was started on the I•inch scale· 
• h I m s eet 39J3• 

234. The outturn and cost-rates were as follows:-
Per square mile. 

R 
2-inch surveys 1,267 square miles at 35'0 
I , " 539 " 7'4 
Triangulation 1,712l , g·x 

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 nearly all easy, 
falling in the bed of the Indus and involving no contouring. 

235· The total' cost of the party for the year under report was R1,24,401, 
236. The largest monthly outturn of a surveyor on 2-inch work was 41 

square miles in very open plains, the least being s! square miles. The average 
monthly outtum of 1-inch work was 42 square miles. 

237. The traverse outturn was 462 linear miles at R7'4 per mile. It was 
only supplementary to points already existing, and included the taking of vertical 
angles to fix heights. 

238. Surveyor Garjman Rai was employed from September 1907 to January 
1908 in bringing up to date the maps of the country all round Simla, to facilitate 
the production of a special x-inch map of that area. He was alsc employed 
from. May to July 1908 in assisting local officials to fix a boundary in the Simla 
Hill station (Tehri-Garhwal, Keonthal, and Jaunsar). · 

d 8 L P I 
. 239. Stan ard sheets 3 s, 16 , 38 4> and 391J were completed and for-

warded to the Superintendent, Northern Circle, for submission to the reproducing 
offices~ and 38 1~ and 38 ~ will be forwarded in January 1909. 

240. Elzri Dolzb Traverse.-This was carried out under Mr. Rae, with head
quarters at Montgomery. Eleven traversers were originally allotted to this work. 
but during the season about half were gradually drafted away to meet the 
requirements of the Riverain section, thereby disturbing progress considerably. 
Difficulties in regard to transport and labour in the desert were again consider
able. The outturn was about I,ooo linear miles of traverse, fixing nearly 400 
bases. It is proposed to complete the remainder of the area next season. 
. 241. Rz'verain Work.-This was continued by Dabu Maya Das Puri ,with. 

head-quarters at Lahore. 
242. The Superintendent, Northern Circle, inspected the party in the field in 

December 1907 and April 1908, and frequently during the recess. It was also· 
inspected by the Officiating Surveyor General in September 1908. 

H 2 
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2
43

• The programme for next season inv~ves the completion of iheets 
~8 _!,__ 

3
8 -- !_ ---, 39 _I-, and 39 -, • Of these sheets, 38 7 and 

V 3· 4, 1' I, 2, 5, 6, 7, 8, g, to 5• 9 . . 
39 

5
:

9
, and the bed of the_ Indus, _with all country ~ast of It, _will be _surveyed 

.0n the 1-inch scale and tnangulatiOn and traverse Will be carried out m sheets 

.38 P and 43 D. 

NORTHERN CIRCLE. 

TRAINING PARTY (vide INDEX MAP No. 1). 

244• The office in Debra closed o~ 18th 
Personnel. 

Pr011incial Officers: 
Mr. G. P. Tate in charge, and Mr. M. C. Petters. 

Subordinate Establis!Jmtnt: 

October 1907 and re-opened at 
Soha.wa railway station in 
the Jhelum district on 
23rd October. Owing to 
a wagon containing the 

5 lr.structors, 22 Surveyors, 2 Traversers, I Computer, and 2 
Writers. 

equipment of the party 
having . broken down on 
the railway, field work was 

11ot commenced till middle of November:-· 
245. A portion of Kashmir State \l'as included m the season's outturn of 

k 
• G . 

wor m sheet 43 12· . 
246. The scale of ·survey was 2 inc he~- I mile. ·standard sheets 431~-

.and·43.J! have been completed, :but owing to the lack of finished draftsmen in 

the par:y they could not be fair drawn, but they together with 43 : (surveyed in 
Igo6-o7) have been sent to the Superintendent, Northern Circle, for final pre· 
paration in his office during the winter of 1908·o9. 

24 7. Ah area of 487 square miles was surveyed on the 2-inch scale and 
7gosquare miles triangulated. Cost-rates have been omitted as this is a training 
party. · 

248. The total cost of the party for the sea.Son under report was R41,307. 
249. Degree sheets 43 C, D, G, and H were partly triangulated. 
250. The health of the party was good thrqughout the year. It returned 

to recess quarters at Dehra on I 5th May 1908, and will be broken up on jist 
() ctober 1908. 

CADASTRAL AND TRAVERSE SURVEYS. 

BENGAL AND EASTERN BENGAL l-vide INDEX MAP No. 2). 

251. The operations in Bengal and Eastern Bengal were under the supervi
sion of Captain F. C. Hirst, I.A., Officiating Supe.rintendent, Provincial Surveys, 
Bengal, throughout the year. The work was earned out by three parties two 
-of which, in addition to traverse work, carried out topographical surveys. ' 

252. The outturn for the year under report in square miles is as follows:-

Traversing • 
Topographical Surveys, 2"= 1 mile 

No.4 PARTY 
Peysonnel. 

(BENGAL). 

Bengal. Eastern Bengal. 

3,6og 

253· The party was em
ployed on traverse work P,ovincial Office's: 

MeS!rs. N. Bedford (in charge), E. G. Hardinge, 0. J. 
and J. H. Johnson. 

Sttbord1'nat11 Establislanre11t: 

H. Hart, in the Patna, Shahabad, 
and Monghyr districts 
and also carried om ~ 
number of petty surveys, 

t Military Hospital Assistant, 7 Accountants and Writers, 29 
Computers, Draftsmen, etc., 47 Traversers and Surveyors, and 640 
Menlals, 
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254- The outturn for the season with cost-rates per square mile is as 
follows:-

A= Cost-rate 
District. Nature of operations.. in sq. 

miles. 
per sq. 
mile. 

R 
Patna . . Traver~e . . . 1 1 l.J3 41"0 
-Shahabad . . . Do. . . . . .

1 

347 37"3 
Various . . . Petty surveys excluding linear relay· 42 . .. 

ing work.· 
TOTAL 1,531 ... 

-
Monghyr . Topographical survey 2" = 1 mile . 183 40'8 

255. The cost-rates are fair to good. . 
256. The total cost of the party for the year under report was R74,263. . 
257. The traversing has been suitably connected with the Great Trigono• 

metrical Survey and proves well. 
In the programme detailed in the table above, there were 32,792 theodolite 

·stations which were marked by 5··349 stones at village trijunctions, 25,'285 cylin· 
·ders, 321 bricks, 27 iron pegs along the municipal limits, and 1,810 wooden 

pegs. S d 'd · b · · h b The Revenue urvey maps were use as gu• es m o tammg t e oun-
-daries. The traverse boundaries agree very well with the Revenue Survey 
boundaries . 

. -The demarcation was generally found to be good. 
·. 258. The programme for next year is the traverse survey of about 1 ,6oo. 

:square miles of. the Shahabad district. 

No. 5 PARTY (BENGAL). 

259. From the 1st November igo7 the head and traverse camps were 

PeYson11el. 

Pro'Dincial Officers: 
Messrs. C. S. Kraal (in charge), C. H. G. Johnson, and I. Newton. 

amalgamated. Traverse 
operations were carried on 
in districts Ranchi, Mid· 
napore, Singhbhum, and 
Manbhum. Besides these, Suhordinat1 Establishment: 

2 Supervisors, 6 Writers and Accountants, 29 Computers, 
"'lnen, etc., 40 Traversers, and 629 Menials. 

260. The outturn for the season with 
follows:-

Dra£1s· a number of petty surveys 
were carried out. 

cost·rates per square mile is as 

Area Cost-rate 
District. Nature of operations. in sq. per sq. 

miles. mile, 

R 
Ranchi . . . Traverse . 1,208 34'3 
Ranchi Municipality . Ditto . 7 ... 
Midnapore . . Ditto . 211 33'1 

.Singhbhum • . Ditto . . 14 35'6 
Manbhum . . Ditto . . 638 41'6 

TOTAL 2,078 

Mayurbhanja Dispute Ditto . . 18 }Li~•.eu 
:Sikkim Mining claims . Ditto . . . 2 mucs . 

The cost-rates are good, considering the scattered nature of the pro• 
gramme. 
· 261. The total cost of the party for the yeu under report was 1<.7H, 182. 

262. The traverse work was connected with twelve stations of the Great 
'Trigonometrical Survey. There were in all 45,513 theodolite stations. Of this 
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number 3,789 were trijunctions marked by stones, and the remain~ng 41,7ll4 ~ere_ 
marked by gakanized and baked clay cylinders, country stones, tron and woe~· 
pegs and marks cut on rocks "in situ." • . 

263. The demarcation in Midnapore district was fatrly well. done, but tn ~he 
remaining districts no attempts were made to demarcate the vdlage boundanes. 
Owing to the hilly and undulating nature of the country und~r. survey the s?b.:: 
tense bar -was frequentlY. used. As there were no _?ld extstmg maps s~owm~ 
village boundaries, the vtllages were surveyed as pomted out by the mhab1~_ 
tants. 

ll64. The programme for next ye~r consists o~ about. 3~0 square miles of 
traversing in the Manbhum and 1,300 m the Hazanbagh dtstncts. 

No. 6 PARTY (EASTERN BENGAL). 

Personnel. 
Messrs. A. W. Smart, (in charge), P. F. Delaney, L. B. Fitz-Gib

bon, B. F. Cooper, 0. E. C. Judd, T. F. Kitchen, C. A. O'Donel, 
0. J. H. Hart and p, E. Kennegy. 

Subordinate Establishment' 
1 Supervisor, 13 Writers and Accountants, 48 Computers and 

Draftsmen. 97 Traversers and Surveyors, 5 Hospital Assistants, and 
1-486 Menials. 

District. Nature of operations. 

Jalpaiguri • . Traverse 
Mymensingh Ditto . 
Faridpur . . Ditto 
Dacca . . Ditto . . 

. 

TOTAL 

Khulna . . Traverse for Topography 
Do. . . Topography 2" =I mile . 

ll65. The party com
prised two traverse and 
one traverse and topogra· 
phical sections. 

ll66. The outtum for the 
season with cost·rates per 
square mile is as fol
lows:-

Area Cost·rate 
in sq. per sq. 
miles. mile. 

~ 

. 1,395 47'8 
876 s6·1 
355 59' 1 

68 81·9 

. 2,694 

1,257 5s·s 
',257 42'5 

The above fi~ures exclude work done in the relaying of the Jalpaiguri
Bhutan, Jalpaigun-Cooch Behar boundaries, and certain miscellaneous work. 

The cost-rates are good for the nature of the country dealt with, which with· 
the exception of Mymensingh district was either very unhealthy or very low 
lying, and it contained certain "diara" river-bed tracts. The rate for Mymen• 
singh is high, because it includes the initial expenditure contingent on the organi-· 
zation of a new section which was formed in Octobtr 1907. . -

267. The total cost of the party for the year under report was Rs. 2,8o,1g2. 
· 268. The survey of the Sundarbans forests is now completed to the relief 
.of all wh.o were con!lected with it. As in previous years, food and water have 
b_een earned by a flotilla of launches and boats for the 1\ hole establishment. The 
system of survey. used was that adopted in previous years. . _ 

. 269. Excludmg the Sundarbans .42,168 points were marked as theodolite 
stations. 

270. The prugramme for the next survey year is the continuance of the· 
~raverse surl'ey of the Jalpaiguri, Mymensingh,- and Dacca districts. It also 
mclucles an awkward riyer-bed programJT.e in the lower reaches of the Ganges, 
Padma, and Meghna nvers. · 
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UPPER AND LOWER BURMA. 

No. 7 PARTY. 

271. The party was under the administrative charge of Lieutenant·Colonef 

PN"sonnel. 

Prln'inc-ial Offiar$: 
:\lessrs. 0. D. Smart (in charge), C. G. Lee, 

\V. E. S. Swiney, Babu Jagadamba Pras:Jd. 

P. J. Gordon, I.A., 
throughout the year. 
The operations consist· 
ed of the completion of 

C. S. Littlewood, and h d I . t e ca astra survey m 

SuborJinate Establishmerzt: 
· to Traversers, 10 Computers, 13 Draitsmen, 2 Typers, 4 Estimators, 
and 69 Field Surveyors. 

the Thayetmyo district 
and of that part of the 
Pyapon district which 
had been traversed 
during the previous year, 

and the traverse and cadastral sur,·ey of parts of the Yamethin and Pegu dis
tricts. The programme was completed, and with it cadastral survey operations in 
Burma come to an end as far as the Survey of India is concerned, and the party 
will be broken up in No vem her 1908. 

272. The outturn and cost-rates were as follows :-

TRA\'ERSlSG, DETAIL 5tJR\'EY, 

Co.t I 

Locale. 
per I 

square 
mile; 

l 
-,------,\i-~i-,..-11 -..--

A Aver- RBiriARKS. 
!ea Cost per a~e Area 

K"tf1ins. Sq_u,are in- I K-mnu. Sheets. 
ml es. dud· . 

ing I 
de~ar·1 
cation• I 

Fields. in 
acres. 

m square "u:e of 1 

sq~are mile. fidd in 
mdes. acres. ; 

-----11--- --R- ~--· 

(b) (b) (<J) 

1'06 
Thayetmyo 

" 
Water 

area. 

Pegu • 

» Water area • 

"Yamethin 

Pyap6n 

gS 214 

137 

... i 311 811 

I ... i ... 

86 98 

•ss.g6~ 39;-976 

9.6so 

(b) 
111,220 

(b) (b) (a) 
187 i 137 211 29,350 73,062 II~ 149'2 0'53 

" 

... J s 16 6os 7,125 11

1 

}•So·• i~• 
Water area _ .. _._~1_ .. _·_:~~~--··_·_, __ 4•_

8
_

1 
___ ---l--

235 1 328 1 ... ; 551 1,280 261,419 970 ... 

(a) Calculated on the cultivated area only. 
(b) Indudes jungle. 
(c) Includes Jungle but excludes 25 square miles of forest reserve not mapped. 

... I 

II 
!l 

.c 

.5 
"' 

273. The party took the field in' the middle of November 1907, and returned 
to recess quarters at Maymyo at the end of May 1908. 

274. Thayetmyo.-An area of 637 square miles was surveyed on the 16-inch 
scale in the Allanmyo and Minhla townships; of this area only 241 square miles 
comprising 145,260 fields of an average size of J'o6 acres were cultivated. The 
remaining area, 396 square miles, consisted of water, hills, and jungle in which no 
detail except large streams and important cart-tracks were surveyed; in this 
country the traverse lines were as a rule upheld as kwin boundaries. The work 
was checked by 174 linear miles of test lines by officers of the party and 433 
linear miles of independent test lines, giving an average of 2'5 linez.r miles of test 
survey to each square mile of cultivation; 927 linear miles of test lines were also 
run by native Inspectors in the same area. The average numbers of an:in 
-employed was 49 for 174 days, and the average daily outturn of each ami11 was 
18 acres comprising 17 fields. 
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It was found necessary to run I4linear miles of sub-traverses in this district, 
to include extensions of cultivation that had occurred since last year when the-
tra~ersing of the district was done. . 

275. Pegu.-The work in Pegu district consisted of the traverse and cadas· 
'tral survey of 207 square miles of newly-formed k111ins in the Thanatpin town
ship; of this area only 66 square miles comprising 66,531 fields of an average 
size of o·64 acres, were cultivated. The whole area was surveyed in detail on 
the 16-inch scale and k111in boundaries were surveyed as demarcated on the 
ground. The work was checked by 23 linear miles of test lines by officers of 
the party, supplemented by I86 linear miles of independent lines, giving an aver
age of 1'2 linear miles of test survey to each square mile mapped; 378 linear 
miles of te5t lines were also run by native Inspectors. The average number of 
amins employed was 25 for so days and the average daily outturn was 95 acres 
comprising 54 plots. 

The traversing in this district co\ered an area of 214 square miles, and 
amounted to 635 linear miles. The theodolite v;as set up at 2,78I stations of 
which 2,20I were new and were marked with galvanized iron cylinders at an 
ap~roximate cost of 5 annas per station. The origin of survey was-latitude
'7 oo' oo" and longitude 96° oo' oo". 

276. Y amethitz.-The operations consisted of the traverse and cadastral. 
survey of an area of 1 I4 square miles of scattered blocks in the Pyinmana town· 
ship ; of this area only 21 square miles comprising 25,563 fields of an average
size of 0'53 acres were cultivated, the remainder consisting of hills and jungle in 
which no detail was surveyed o:xcept large streams and important cart-tracks. 
The work was checked by 20 linear miles of test lines by officers of the party, 
and I 14 lirear miles of independent test lines, giving an average of 6·4 linear
miles to each square mile of cultivation; 252 linear miles of test lines were also· 
run in the same area by native Inspectors. The average number of amins 
employed was 19 for 59 working days, and the average daily outturn of each 
amin was I6 acres and 25 fields. 

The traversing in the Yamethin district consisted of 452 linear miles; 
doubl~ chaining was employed throughout as well as subtense bars for measure-. 
ments when necessary. The theodolite was set up at 4,184 stations of which· 
3,610 were new and were marked with galvanized iron cylinders at an approxi-

. mate cost of I 3 ann as per station. The work was connected with one trigono- · 
metrical station. The origin of survey was-latitude 20° 30' and longitude
g6o IS'· 

277. Pyapon.-The cadastral survey consisted of an area of 12 square miles. 
left over from last year's programme, owing to inundations late in the season. 

278. The area surveyed in Thayetmyo consisted to a large extent of hills: 
covered with scrub jungle. The cultiv.~tion consisted largely of taung·ya culti
vation, where the fidds have no defined boundaries and are usually allowed to lie· 
fallow for several years. This caused considerable delay and difficulty to the
surveyors and the fie~d season was much prolonged in consequ·ence. In Pegu· 
the ar~a surveyed .consisted of land recently formed by the silting up of the Sit· 
tang nver; a cbns1derable. stretch of land on the eastern or Thaton bank has been.. 
e';!le~ away, ~nd a stretch of Ian~ t_en ~iles in ~idtb ha~ bee_n adde? to the Pegu· 
d1st!1ct: Th1s area has been divided mto kwzns and IS bemg rapidly taken into 
cultivation. 

The area surveyed in Yamethin cunsistecl chiefly of hills and jungle· the. 
kwit1s averaged less than a square mile a piece and were insufficiently demarc~ted' 
and therefore troublesome to sun·ev. 

279· The cost-rates are on tlie whole fair. In Thayetmyo the cost•rate
o~ cadastral suryey was R 104'.4 per squar~ mile. which compares favourably 
with the rates m the same d1stnct for the prev10us year. In Pya pan ·the 
cost:rate of cadastral survey was R28o·2 as compared with R2o5 for the 
_prevJO~s year. .The small area surveyed accounts for the increase." In Pegu 
:travers111g cost ~86. and _cadastral smvey R76•6: per square mile, which 
rates may .. be co~s1dered satisfactory. In Yamethin, as anticipated, the rates. 

, are very !ugh botb for traversmg a~d cadast~al surv_ey. This was due partly 
JQ. the. n~ture of the co~ntry, which. was 111 a billY. and jungle~clad tract, 
but ppnc•pally . to defectiVe demarcation which entailed· much loss of time in 
determining where traverse lines should be run and where the kwziz boundaries. 
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should be. The amins in this district were paid fixed salaries instead of by 
contract. 

280. T!Je total cc>st of the party for the year under report was RI,5j,847• 
inclu~ive of charges for instruments for the local Government. 

281. The health of the party was generally good; 5 deaths occurred during 
the field season and 3 men were invalided. 

282. The party "·as inspected by Colonel Gordon during the field season. 
283. Forty traverse charts have been sent to press durir.g the year. A 

consi.Jerahle number of traverse charts will remain when the party is brcken up, 
but it is not contemplated to complete these at present. All original traverse 
computations will be made over to the Deputy Commissioners of the districts to 
which they belong for safe custody, the criginal traverse field books being depo
sited in the Map Record office, Calcutta. The detail survey carried out by the 
party has been added to the original fair sheets of which reprints or new editions 
will be published and all 16-inch maps were completed and sent to press. 

CANTONMENT SURVEYS. 

No. 1 ·SECTION. 

284. During the season under report, this sectitJn was employed on the 
survey of the cantonments in portions of the Peshawar, Rawalpindi, Meerut 
and Lucknow divisions, and of Bannu in the Bannu brigade. Mr. F. S. Bell, 
Extra Assistant Superintendent, 4th grade, remained in charge till the :!5th 
October, when he was relieved by Mr. E. G. Little, a retired officer of the Pro· 
vincial service transferred from Bangalore, who carried on the duties till the end 
of the season. 

285. The survey of the foilowiug cantonments was completed :-Now• 
sher?. Cavalry cantonment, Mardan, Abbotta~&d, Ahnora, Ranikhet (including 
Chaubattia), Naini TAl, Benares and Bannu, Landour and the 7 gal\ies 
(namely :-Baragali, K<ilabagh, Ghora Dhaka and Khanspur, Changlagali, 
l<h<.yragali and Barian) wil be completed by the end of October. A ~rna;! area 
added to Delhi by an extension •Jf the boundary, was also surveyed. 

286. The mo.ps of Lansdowne, Almora. !:>hal.jahanpur, and th~ bazaars of 
Ran:khet of Section No. I, and Fort Saint George, Pallavaram, Cannanore, 
Trichinopoly, Poonamallee, and the baza<.rs of Bangalore of Section No.3, were 
sent fc>r publication, and those of Kasauli, Muttra, Lansdowne, and Ranikhet 
bazaars of Section No. I, and Pall.ivaram, Trichinopoly, and Bangalore bazaars 
of Section No. 3 were published, 

287. The areas surveyed juring the season and the cost·rates were:-

Triangulation • • , 
'fraversing . . • 
Detail survey on 16-inch scale 

, ,, on 64- ,, ,, 
Mapping on 16-inch scale 

, on 64- ,, , 

• 

Acres. 
• 2,264 
• 12,894 
• 21,380 
• 153 
. 8,611 

707 

Rupees per acre. 

0'45 
0'45 
0'70 
s·6g 
0'37 
t·6o 

The cost of the 64-inch field work is high owing to the smallness of the area 
surveyed. 

The average outturn per working day was
Traversing, 8 angles and 82 chains-
Detail survey on 16-inch scale • • 16 acres, 

Jl JJ 64- " " • • 1"20 , 

288. The total cost for this section for the year under report was R 26,85o. 
289. The maps of thP. following cantonm~nts :-Delhi1 Sitapur, and. N<~:ini 

Tal and the remaining bazaar of Belgaum will ~e subtmtte~ for pubhcat.IOn 
during October. The Deputy Surveyor General mspected this section dunng 
December 1907. 

290. Next season it is proposed to survey the cantonments in Bengal. 
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SECTION No. 2. 

291. This section was engaged on the completion of the surveys of the 
cantonments of the Poona and Mhow divisions, and remained in charge of 
Mr. L. Pocock, a retired officer of the Provincial Service, throughout the year 
under report. In all, nine cantonments were dealt with, the cantonments them
selves being surveyed on the scale of 16 inches=one mile and their bazaars on 
the scale of 64 inches=one mile, while all were contoured with contours 
run at 5 feet vertical interval. The surveys on the cantonments of Nasirabad, 
Mount Abu, Neemuch, Aurangabad, and Ahmednagar commenced during the 
previous year were completed, and those of Jubbulpore, Mhow, Sehore, and 
Pachmarhi were undertaken and completed, with the exception of a small amount 
of contouring remaining to be finished in Jubbulpore and Pachmarhi, which 
will be finished during October, leaving no further work to be done in the two 
divisions. 

292. The maps of seven cantonments, vis., Devlali, Mount Abu, Ajmer, 
Nasirabad, Aurangabad, Ahmednag•r, and Neemuch have been completed, and 
forwarded to the Trigonometrical Office for publication, and those of M how and 
Sehore have been far advanced. 

293· The season's outturn and cost-rates are as under:-
R 

Traversing , 4,462 acres at 0'79 per acre. 
Detail survey including mapping 

and contouring . on 16-inch scale 15,117 11 r16 , 
Ditto ditto • 11 64 , , 418 , 8·75 , 
Ditto ditto . , scale so feet= 1 inch 34 , 12'9' , 

Most of the traversing was done for the work on the scale of I inch=so feet 
entailing very numerous stations, which accounts for the apparently enhanced 
cost. 

294· The total cost for this section for the year under report was R23,662. 
295. The avera~e daily outturn of I6.inch survey was '5'3 acres, and of 

64-inch I '7 acres Without contouring. With contouring, the outturn was II '2 
acres on the 16·inch scale. The cost-rate of the I6-inch survey without con
touring was Ro·54 per acre, and of the 64-inch R4 per acre. 

~96. The Deputy Surveyor General inspected the section at Poona in De
cember 1907 and again in July Igo8 at Pachmarhi. He also tested the work of 
the section in the field at Jubbulpore in January I9o8, and in Pachmarhi in 
July 1908. 

297. During next se';lson the survey of the bazaars, 42 in number, of Secun
derabad. and Bolarum ~111 be undertaken on a scale of I inch= 50 feet, or 
105·6 mches=one mile. A large amount of the necessary preliminary 
traverse has. been completed, and 6tof the sheets. have been plotted in readiness 
for the commg season s work. Thirty four and a half acres of detail survey 
~ave also been done: The ~rea of the 42.bazaars is about I,Soo acres or approx
lmat~ly 3 s_qu1re miles, wh1ch on the hrge scale required will fully occupy the 
sectiOn dunng the whole season. 
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Summary of the Outtum of roorl: of tl•e Field Parties d11ring f h.: )'~ar 190i·OS. 

L<::Nlt of Opcnti~os. 

1 ~ntral and United Pro
vioces aod Central India 
SU.tcl, 

3 Upper Burma • • 

9 Northern Circle • 

10 U ppc:r Burma 

11 Bombay Presidency • 

18 N orthan Circle • 
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20 Assam • 

TOPOGRAPHICAL SCRYE.YS • 

66 12 5 IJ6 

6'9 7 17•0 IZS 

6 1,534 6'2 6'9 19 6·o o-z 223 

6 3,337 §:1 25 6"7 0"1 2l 7•1 0·1 697 

6 3,375 ... 115 a·o o·5 ssz 

6 

... 

6 1 63! 4·6 1·7 ... .. ... 12 13·6 0·1 131 

. .. I 
' o·l 

0'1 \SS 1.292 (6) l&) 

o·s 

0'6 
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< 
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1911 

25 
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165 ... 
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5 
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31 ... 

15 ... 

11 Ill I Southun Shan ~tat<• 2.303 

2 1 Central aod 
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Stat ca. 

United Pro- 6 & 7 2,2741 2-s 
Central India 

6 

3 Burma 6 

4 Bc:ngal-Monghyr 6 

6 •• -Khulna 

9 Northern Circle • 

10 Upper Bunna • 6 
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./ 6 1,365 II .. 2·s 

17 Bombay Presidency ·'6&7 ... 

18 Northern Circle • . I 6 1,712 2·s 
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20 Assam 

Northern Circle Training 8 700 

Southern Circle Training 

t 2 Bcrar 

10 Upper Burma 

17 Bombay Presidency 

19! Madras Presidency • 

z·s sa 7·5 o·1 35 10'8 

... lu 1·a o-1 18 6'8 
; 

2"8! ...... 39 6'3 

... .. ..... .. 

2'91 ... ·- ... 67 7'3 

a·1 39 6'2 o·1 85 8'6 

3'0 ... • .. 35 1'3 

... 1·.. ... ... -
(d) Revision su"ey. 
(6) Computation incomplete. 

0'1 '132 1·3 ... ! 6361 3,719 'S·i o·o · { 
1171••1 

2.6191•1' 

2'1 

12 

56 

1,'25'1 

0'2 (I) (I) 

o-z 442 

1'1 697 

o·2 1,355 (b) 

0'1 290 232 

723 370 935 ... 

98 31 169 ... 

183 I 116 172 ... 

1,25'1 1,119 

770 21 281 
I 

218 2.786 1'8 2'2 465 79 108 055 ... 

1,£82 28 

... ... ... z.103 I zo 579 ... 

... 1 .. ... c::;::i} ~ 711 1.135 ... 

1.851 

267 

620 

... I 

6,8251•) ... ... 1,207 I 'n 

100 

6 
3,67111'1 l'i { 1.141 II 33 I ~ 711·, 3 

4.156 3'5 2•3 r:(.,l ~ 1.}717 
' 2381<1 '112 

289 

4 188 

!77 ... 

3 

637 ... 

18 ... 

12 

39 75 57 117 ... 

ft) Supplemenbry IUff"CJ. 
(J) Re-nner. 
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Summary of the Out turn of work of the Field Parties during the year 1907-o8. 

CADASTRAL SURVEYS. 
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Bcngnl, Ranchi . ... 1.2o8 3.76o 24,612 0'6 0'5 ... ... . .. .. . ... ... .. . . .. 
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16 
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I 6J 
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mcnsingh. 

... 
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Burma, Thayctmyo 6 ... 14 127 .. ... 637 1.534 311 1,ss.96+ t'o6 ... . .. ... 

.. Peg" . ... 214 f.l5 2,761 2'9 0'4 2v7 587 g8 7s.soo o·64 ... .. . 
71 
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.. Yam~ thin ... "· 5 4,184 3'0 O'!J 114 386 137 29,350 0'53 ... ... .. . 
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16 l Detach- { Cantonment Section No. I. 1 1 ... ... { 33'4 

64 ment, Meerut and Luck now Divisions 
22 217 2,749 123'4 ... ... ... 0'2 

16 

~ ~ I 
23'6 

l 
86·8 ... 

64 ~ .. Cantonment Section No. II . ... ... 7 133 2,449 0'7 10'8 
Pcona and l\lhow Divisions. 

... 
1o56 0'1 0'7 ... 
IOS'6 Calcutta [ Port Commissioners' area ... 2 67 2,876 
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... 2'0 . .. 5,346 
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Statement sh071Jz'lg the cost-rate o/ 'ilJork executed 
I907-08 . 

by tlze Field Parli.-s during tlze \'far 

:'\'urn~ 
of 

Party. 

I 

2 

3 

6 

9 

10 

11 

12 

14 

17 

.s 

19 

20 

. 
I COST•R.ATE P£R" S9C'AR& MILE. 

!\ame and locak I of Deta.J.l StttTey and preparation of maps oa ~ales of 
6dd operations. I Trlan- Tr.t...,. 

I tat; . gu on. ing .. 

I • ,. ••• .. • • 

Topographical Surveys. I R R R R R R 
I 

{ •T:J (a) l Central and United Pro,·inces and 9'9 9'5 12'4 (b) ... 25'4 lb) ... 
Central India States. I 

I 
f 24·~ (e) ·} Berar . . . . . 9'3 ... II'S (d)· . .. 54'3 (c) 16·6 (c) (•) 

24'1 ll Upper Burma . . . . 22"3 ... f . .. SS·o . .. 24 8 ({) ) 

Khulna (Sundarbans) . . ... 538 ... . .. 42'5 . .. 

I 27'5 (c) 22'1 (c) ) Northern Circle . . 'I 57 ... { 6'4 (d) ... 6· 4 (d) ; ... 
' 
I 

Upper Burma . . . 

Southern Shan States • . 

Northern Circle • . • . 

" " 
. . . . 

Bombay Presidency 

Northern Circle (Dera Ismail 
Khan). 

" " 
Punjab rivers . 

.. " 
Bari Doab . 

Madras Presidency . 

Assam . . . . 

· Northern Cirde Training . 
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8'9 ... ... 

11"4 ... ... 

7'2 ... ... 
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1 13'1 (e) 1'4 ... 
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) 
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9'1 ... ... 

(4) Revision Survey. 
(b) Re-survey. 
(c1 Exclusive of mapping. 
(d) M appinl[ charges only. 
(e) Rate per linear mile. 
(/) Supplemeotary Suryey. 

. .. 50'4 s6·o 

44'9 . .. .. . 

f 34'8 (c) } ... . .. 8'2 (d) 

{ 30'S (c) } .. . ... i7(d) 

{ 18·o Ia) 1 ... 327 (b) .I 
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... 35'0 ... 

... s•·s } 3o6·o 5' J (a) . .. 

f 
27'2 

J ... 2~'1 (a) ... 
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. .. 45'8 ... 

lt..'\tal €'1.-.st (~'r 
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II)..\$. 

R 
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Cadastral and Cantonment Surveys. 

CosT~RATE per SQUARE wtu. 

Nature and scales Detail survey and pr•paration of map1 OD Num~r Kale of of of 
Party. fidd operations. Traverse. 

- . 
12" 

I 
lfl' I 8' 6-1" 

r 

' R R R R R 

Cadastral surveys. . 
• 

r~·,, ...... , .. 40'8 ... ... ... . ... 
... 4 ~ Palna . 41'0 ... ... ... 

I 
I 
l Sha'Jbad 37'3 ... ... ... . . ... 

( Midnapore (jhagran 33'1 ... . .. ... ... 
..,.I Estate). 

II 
I Singhbhum . 35'6 - ... ... ... 

5 i 
Ranchi 34'3 ... 

I . . ... ... ... 
(Pargana' 41'6 ! Manbhum ... ... ... ... 
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. 
( Jalpaiguri . 47'8 ... ... ... ... 
I 
I Mymensingh . . 56·1 ... ... ... ... 

6 

t Faridpur . 59'1 "' ... ... ... 
\ 

Dacca . • . 81'9 ... ... ... ... 

Thayetmyo . . ... ... 104'4 ... ... 
Pyap6n • . ... ... 280'2 ... . .. 

7 
Yam~thin • • • 181'1 ... 149'2 ... ... 

l 
. -.. 
~· Pegu . . . 

Detach• Cantonment Section, 
ment. No. I 

Section, Cantonment 
. !'lo· II 

. 
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o•8 (h) 
. ... 1'2 (c) ... ·s·a (c) 

fa) Includes o:ortain t.harges for petty survot"ys. 
(b) Cost per acre. 
(cJ Cost per acre including mapping. 
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pllrty inclusive 

of charges 
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. for 
InStruments fo..-

vernacular Local 
records. Governments. 

R 

. .. I 
I ... > 74,<63 (a) 

I ... ) 

... ) 
I 
I ... 

78,182 (a) 

... 

... 
) 

... 1 

I • 
... I 

~ 
I 2,8?,192 

... I 
I ... ) 

-

... I 
I 

... I 
~ 1,57.8+7 I ... 
J ... 

.. . 26,Sso 

... 23,6~ 
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