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GENERAL REPORT 

ON THE 

QO.pcrntiong .of the Sutbt)l of 'Enbht 
. DURING THE SURVEY YEAR 

1908-og. 

PART I. 

SUMMARY. 

ADMINISTRATION. 

I. This report deals with the operations of the Survey of India for the year 
ending the 30th September 1909· 

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

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

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

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

4· During the year under report, orders have been received for the form· 
ation of the nev.- Provincial Service and the Upper Subordinate Service. The 
former will consist of 77 posts with salaries commencing at R250 and rising by 
triennial increments of Rso to R6oo with 10 additional posts carrying sahries 
from R65o to. RI,ooo to be filled by selection, The latter will consist of 116 
posts with a salary of R8o rising by triennial increments of R15 to R2oo with 9 
additional posts of lbso which will be filled by selection. 

8 



PART I. 

Inspection Toters of Admittisb·ative Officers. 
Colonel F B. Longe, R.E., Surveyor General of India, as previously re• 

~ · d i~ India on return from leave, on the 25th September 1908, and 
porte 'd adrnvte to Bangalore on inspection duty. He left Bangalore on 
procee e a once · d h rt" f the Northern October 8th for Mussooree, where he mspecte t. e pa res o 
Circle and the United Provinces, and Mussooree Drawmg o!Jices; f~om there he 
roceeded to Simla arriving on the 26th October, At Srmla he msp.e~ted the 

~ PS. 1 D · office and on the 1st November left for Roorkee, arriVIng the 
rm a rawmg • h f · · f ld" r ors d He discussed the question of t e uture tr?mmg o so •er·su vey 

s~mtheC aly.nel Heath R E Commanding the 1st Prince of Wales' Own Sappers 
WI 0 0 I • ., • • I" . . . ·I tt 

d M"ners who is now entrusted wuh therr pre 1rnmary trammg; a so rna ers 
~~nnec:ed ~ith the reproduction of maps in the field. He visited. the Corps 

rinting establishments. On the 4th November he went to Debra I Jun where he 
fnspected the Trip,onometrical Branch office, and the Forest. Survey of!ice. He 
proceeded to Calculh on the 1oth No.vember, and refl;lamed tht-re tJII the 7.th 
March tgog when he nroceeded on tour m Northern lnd1a. En route he satis· 
fied h!mself' that the 'maps in the neighbourhood of Lucknow were very much 
·out of date, and deficient in minor details; while tho~e of ~he country r.o?nd 
Delhi, and of the country between Luckn?W. and Oelh1, :equ1~e careful rev1s1on. 
A party will commence the necessary prehmmary work m !h1s ar~ flext .field 
season He arrived at Lahore on the 16th March. After mspecting the nver• 
ain d~tachment of No. 18 Party he decided that its drawing olbce should 
remain there throughout the year instead of proceeding to Mussooree. He; ~!so 
inspected the special traverse detachment under Mr. J. de G. Hunter, and VISited 
the Revenue and Settlement Commissioners. The Superintendent, Northern 
Circle Major Ryder, D.S.O., R.E., joined him ·at Lahore on the 19th and 
together they proceeded, 11id Peshawar, Kundian Samas~ta, Bbati11da, to Simla. 
As this tour took him through country under survey at the timE', he was able to see 
the actual work in progress, being met at various stations on the line, and at halting 
·places, by the pfficers and surveyors working in the 'immediate neighbourhood. 
He arrived at Simla on the 31st March. His camp office opened there on the 1st 
April, remaining until the 15th June, when it returned to Calcutta. On the 19th 
June he left Simla for Mussooree, where he inspected the parties of the Northern 
Circle. He left Mussooree on the 21st July for Debra Dun, where he inspected 
the Trigonometrical Branch office, and the Forest Map office. He l!!ft Debra 
Dun on the 24th July, and arrived at Poona on the 26th. Here he inspected the · 

·parties of the Southern Circle, and having arranged their programme for the 
coming field season, left for Bangalore on t_lle 1st August. 

At Bangalore he presided at the annual conference of administrative officers 
which commenced on the 4th and concluded on the 14th August. The. pam· 
phlet containing .instructions !or th~ prepa!ation of maps, p_ublished.in 1907, was 
thoroughly gone mto and revised, m the l1ght of the expenence gamed in the last 
two years. The rules regarding pay, and promotion,. of all classes of subordinate 
and ministerial officers with field parties, other than surveyors, were laid down 
The application .of the existing travelling allowance rules to subordinate officer~· 
was also gone into. It wa~ decided that all triangulation and levelling, in the 
Northern and Southern C1rcles, should be handed over to the Trigonometrical 
Branch, after the close of next field season, but for want of a sufficient number 
of officers, such work for the Eastern Circle could not be undertaken for some 
time. The .rules rega~ding the preparation of maps for the Forest Department, 
and r~gard1ng the 4·mch boundary survey, were considered and settled. The 
selection of surveyors who should be rewa.rded for past services, and who were 
worthy of promot1on to the Upper Subordinate Service, was made . 

. During hi~ stay at Bangalore he inspect~d the Circle office, and all the 
parttes recess1~g there. qn the 1st September he proceeded to Ootacamund 
and arranged wnh Mr. Braz1er of the Forest Department and Mr, Hatchdl of the 
Madras Survey Department, the programme of work and other matters affecting 
~hose departments. He r_et.umed to Bangalore on the 7th and left Banl?alore the 
same day f?r ~om bay arnvm~ there on the gth. On the following day he left 
for Rawalpmd1 where he amved on the 12th. Next day he left for Murree and 
from thence he proceeded to Srinagar where he arrived on the 19th ·Aft • 
shorttou d I"· 1 hh • er.t r, an severa mtervrews w1t t e local authorities, he was able to 



SUIIIIIIARY. 

estimat~ and arrange lfor th~ eK~cution of the more ur~ent surveys. Leaving 
Kashm•r on the ll4th, he aruved 1n Calcutta on the 31st October. En route, he 
inspected the field office of No. I 4 Party at Rawalpindi. 

6. Colonel S. G. Burrard, R,E., F.R.S., Superintendent, Trigonometrical 
Surveys, visited Mussooree during May and June I909, and inspectt·d the recess 
offices of Nos. 22, 23, 24 and 26 Parties and the levelling detachment of No: 25 
Party. He also inspected at Debra Dun in May I909, th., Forest Map office 
and No. 25 Party and the Survey Training School, from time to time durmg the 
year. 

7· Colonel G. B. Hodgson, I.A., Deputy Surveyor General, inspected the 
Coorg detachment at Mercara in December tgo8, and Nos. 3 and 10 Parties in 
Burma during January Igc9. 

8. During January 1909, Lieutenant-Colonel J. M. Fleming, I.A., inspected 
in the field Nos. I, a, and 17 Parties and on several occasions inspected the 
office of No. I Cantonment section at Dum Dum. During recess, Colonel 
T. F. B. Renn~-T~ilyour, R.E., officiating.J?eputy Surveyor beneral, inspected 
the above parties m recess, and also VISited No. 2 Cantonment section at 
Secunderabad on his return from attending the departmental conference of 
Superintendents at Bangalore during July. He also inspected on several occa· 
sions the office of No. 1 section at Dum Dum. 

9· Lieutenant-Colonel P. J. Gordon, I.A., Superintendent in charge Burma 
Surveys, made a short tour in South Canara and Cochin in May I909• On the 
8th September I909 he proceeded to Burma where he inspected Nos. 10 and 11 
Parties in recess at Maymyo and returned to Bangalore vi4 Calcutta on the 5th 
October 1909. 

ro. Major C. H. 0. Ryder, D.S.O., R.E., Superintendent, Northern Circle 
was at Simla from the 1st to the 7th October 1908 inspecting the Simla Draw: 
ing office. He returned to Mussooree on the 9th October. On the 3rd Decem· 
ber he left M ussooree, arriving at Leiah on the 5th to inspect No. 9 Party 
reaching Dera Ismail Khan on the 11th where he inspected No. 18 Party, and 
then proceeded to Basal to inspect No. 14 Party. He inspected No. 12 Party 
at Abbottabad and Peshawar and th(' riverain detachment of No. 18 Party at 
Lahore, returning to Mussooree on the 24th December 1908. He left Mussoo· 
ree in February 1909 and inspected the Bari Doab traver~e section of No. 18 
Party at Mullan on the I 7th February and after inspecting No. 9 Party at Kot 
Sultan, and No. r8 Party at Mianwali, he arrived at PeshAwar on the :zsth,. 
where he inspected No. 12 Party. He then proceeded to Rawalpindi to inspect 
No, 14 Party and returned to Mussooree on the 4th March 1909. He again 
left Mussooree on the a8th March, meeting the Surveyor General and accom· 
panying him on his tour through the Punjab, in the course of which Nos. g, u, 
14 and 18 Parties were visited, and after an inspection of the Simla Drawing 
office he retumed to Mussooree on the 6th April. On the 7th June he handed 
over 'the office of the Superintendent, Northern Circle, to Lieutenant-Colonel 
W. J. Bythell, R.E., on the return of the, latter from furlough, and took 
over charge of No. 14 Party from Lieutenant Trenchard, R.E., on the 15th 
June. 

It. Lieutenant-Colonel W. J. Bythell, R.E., proceeded to Ban galore on the 
3oth July 1909 to attend the survey conference and returned to Mus•ooree on 
the 2oth August. He proceeded to Simla on the 8th September to inspect the 
Simla Drawing office, returning to Mussooree on the 131h September. He in
spected all the recess offices of the parties under his administrative cotitrol be· 
tween the 7th June and the 3oth September, besides visiting them frequently. 

DISTRIBUTION OF FIELD PARTIES. 

u. Field operations were carried out by •7 parties and 3 sections or 
detachments. Of the parties, 12 were employed on topographical surveys, I on 
principal triangulation, and 4 on purely scientific operations. A new detach· 
ment was formed on the 1St November 1908 for the purpose of commencing 
survey operations in Coorg. No.7 Party (Burma Cadastral) having completed 
the work assigned to it was disbanded in December tgo8. The following table 

B:Z 



PART I. 

shows the distribution according to the nature of the work on which t~e parties 
were employed :- · 

Nature and I~ oi 
operations. 

Tl\IGONOMKTRICJ.L. 

24 India • 

ScJnTmc. 

•• India (Latitudes) , 

, (Pendulums) • 

27 

31 

Ezecutive Officers. 

Captain C. M. Browne, D.S.O., 
R.E." 

Captain H. McC. Cowie, R.E '} 
J.ieutenant H. J. Couchman, 

R.E. 

Captain H. McC, Cowie, R.E. • 

Scale. 

... 
. 

Administrative 
$uperintendcat. 

s. T. s.··- .. 

S.T.S, 

, (Tidal and Level• 33 
ling). 

Mr. C. F. Erskine • ... 
Ditto. 

Ditto.. 

26 ., (Magnetic) • • 36 Ca~tain R. H. Thomas, R.E. • Ditto. 

9 

12 

14 

18 

I 

TOPOGRAPHICAL, 

Northern Circle • 

" " • 

" .. 

• .. 

Central Provinces and 
Central India Agency, 

Captain G. A. Beazeley, R.E. • 
Lieutenant E. C. Baker, R.B. • 

Brevet·Major E. T. Rich, R.E .. 
Lieutenant E. C. Baker, R.E. • 

[

l Major C. H. D. Ryder, D.S.O., 
R.E. 

# Lieutenant 0. H. B. Trenchard, 
R.E. 

} t"= 1 M.} Supdt.,!ll.orth
ern C1rcle. 

} 

J Ditto, 

f Captain E. A. Tandy, R.E. 
45 t Captain L. C. Thuillier, I.A. : J 2"=t M.J D'Jtto. 

111:1 M • 

47~ 
Major C. L. Robertson, C. M.G., 

R.E. 
Lieutenant M. N. MacLeod, 

R.K •. 
Lieutenant K. W. Pye, R.E.- • I •"= 1 M. { Supdt.,S~uth· 

1• _
1 

M ern C1rcle, 
- · (D. S. G.) 

Central Provinces and 49 
Berar. Captain H. Wood, R E. • Ditto. 

17 Bombay Presidency, Cen• so 
tral India Agency 8Jid 
Hyderabad, 

. { 
{ Lieutenant S. W. S. Hamilton, 

R.E. 2'=1 M.J 
111=1 M. Ditto, 

19 Madras 

Coorg Detachment 

3 Burma. • 

10 .. 
11 Shan States • 

53 Major C. W. H. Symonds, I.A. 

Mr, R. Waller-Senior 

55 Captain C. P. Gunter, R.E. • {. 

6 f Captain A. A. McHarg, R.E. , } 
5 l Captain L. G. Crosthwait, I.A. 

ss Captain R. H. Phillimore, R.E. 

•'= 1 M. Supdt.,Burma 
Surveys. 

•"=1 M.J 
t"=I M. 

2"=1 M.) 
1•=1 M.j' 

Ditto, 

Ditto. 

Ditto • 

Ditto. 

20 Eastern Bengal and 59 Major A. Mears, I.A. 
Assam. 

f •"=1 M.J . l. 1·=1 M. Ditto • 

Section CANTONMENT SuRv.svs, 
No. . 

1 Punjab, Bengal, United 
PrOvinces and Assam. 

:a Central Provinces, Hy .. 
der~ad and Burma, 

6o Mr. E. G. Little 

Mr. L. J. Pocock 

f 6~"= 1 M.{ Snpdt.,S~uth. 
· l. 16"=1 M. ern c ... c~e, 

(D. S. G,) 

f1os·6"=a M. } . 
• l. 16"= I M. Ditto. 



SUIIIMARY. 5 

TRIGONOMETRICAL SURVEYS. 

13. The triangulation party (No. 24) was divided into 5 principal and 4 
~econdary detachments of which 1 principal detachment worked in Baluchistan, 
1 in the North-West Frontier Province, 2 principal and 2 secondary in Burma, 
1 principal in Kashmir, I secondary in Assam, and I secondary in the Punjab. 

Principal Tri'angulati'on. 

(a) In Baluchistan during the summer of Igo8 the North Baluchistan series 
was carried northward from its initial side (Zawa-Zibra of the Kalat longitudinal 
series) up to latitude 3 I0

1 a length of TQO miles. Eight triangles W<"re completed 
covering an area of 3,500 square miles, the average triangular error being 0'41". 

(b) In the North-West Frontier Province the North Baluchistan series 
"WaS commenced from the starting from the side Bani-Sakesar of the Great 
Indus series; a length of so miles was completed; the seven triangles enclose 
an area of 1,909 square miles, the average triangular error being o·6o2". 

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

(d) In UJ?per Burma the selection and building of stations for the Upper 
Irrawaddy senes was carried northward from the side Song·Tangte of the Great 
Salween series as far as latitude 25° so'. 

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

Secondary Triangulati01z. 

(f) In the Punjab a traverse was run with the Jaderin apparatus from Bur ala 
!. S. of the Jogi Tila series to Shorkot h. s., and to Dorawala s., a total length 
--of about 118 miles. 

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

(h) In Lower Burma the selection and building of stations for the Mawkmai 
secondary series was carried from the side Letpataung-Suletaung of the Mandalay 

:.meridional series eastwards along the parallel of 19° 30' up to longitude 98° 15', 
· · (i) In Upper Burma the selection and building of the stations for a second· 
ary series along the meridian of 97° o' was carried northwards from the side 
-Tangte~Taungkalat of the Great Sal~een series up to latitude 24° so'. 

SCIENTIFIC AND SPECIAL OPERATIONS. 

. 14. On the return of the Stanc;l.ard Bar A from France it was carefully com· 
·pared at D~hra Dli? agai?st the seco~dary standards 18 and 15 by C~ptain Turner 
.and Captam Cowre: fhe compansons showed that no apprecrable change 
in length had occurred -during its journeys from India to Europe and back. 

15. Captain Cowie took pendulum observations at twelve stations in Central 
India with the object of investigating the structure of the Vindhya and S<itpura 

,ranges. 
· 16. The new tidal observatory at Moulmein was opened, and satisfactory 
observations were obtained, Tidal operations were continued at the eight per
manent stations. Levelling operations were carried out by three separate 

-detachments. Three important main lines of levelling were completed, vie.:- from 
Ferozepore to Ahmadab<id, from Katni to N<igpur, from WardM to Secun· 

.-derabad. Twenty-six new standard bench-marks were connected. 
17. With the completion of observations along the coast of Burma, the 

prelimmary magnetic survey WLS finished with the exception of the Himalayan· 
Karakoram regrons: the detail survey was commenced by the examin~tion of 
three obviously disturbed lol"alities, 

The reduction of the preliminary survey is in hand ; in connection tloerewith 
· •several questions are still under investigation. 
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1s The following statement shows the cost of the more 
work of the department for the survey year under report :--

Field Parties, No. Zll Party, Astronomical 
.23 11 Pendulums • 

• 
• 

'' ,, " T · ulation z4 11 nang • 
II II ,, II 

11 zs TidaJ and Levelling :-,, , 
Tidai observations . 
Preparation of Tide 

Tables. 
Levelling operations • 

Magnetic:-

• 

• 

,R 

15,27S 
26,672 

'53,6.2o 

, " Magnetic observa- 14,841 
tories. 

Magnetic field work 59,146 

TOTAL 

Controlling and Administrative Staff Trigonometrical 
Trigonometrica\ Branch Office , • . • 

GRANO TOTAL 

Last year the cost of tbe field parties was 
Controlling and Administrative staff · , 
Trigonometrical Branch Office 

GRANO TOTAL 

pure! y scientific

R 
7.440 

27,423 
21IJ1122 

r,95,r64 

-6,12,706 

411J1283 
63.569 

r,sg,874 

6,36,726 

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

TOPOGRAPHICAL SURVEYS. 

20. Central Provinces and Central bulz'a Agenc,;y.-No, 1 Party continue<f 
to carry out supplementary survey, for the most part, on the 2-inch scale, of the 
area previously cadastrally surveyed in the Central Provinces. An area of 11716-
square miles was thus revised and contoured, in addition to an area of 951 square
miles which was done on the 1-inch scale. A further area of 477 square miles 
was resurveyed, mainly on the I·inch scale, in the Central India Agency. An· 
area of 3,099 square miles was also triangulated in advance. 

21. Central Provinces and Ber4r.-No._2 Party .constituted as an ordinary 
topographical instead of an instructional party as in previous years, continued' 
the topographical survey of Bercir, and extended operations into the Wardhw 
district of the Central Provin.ces. An area of 2,448 square miles was surveyed 
on the I·inch scale, while 240 square miles, mainly forest area, was surveyed on 
the 2-inch scale. An area of 2,229 square miles was triangulated in advance. 
The boundaries of all A and B class forest reserves falling within the area 
surveyed, aggregating 461 linear miles, were surveyed on the 4-inch scale for 
the Forest Department. 

22. BomfJay P,.esidenc'Y, Central India Agency and Hyder464d.-No • . I 7· 
Party revised and contoured on the 1-inch scale an area of 2,985 square miles, 
falling mainly in the Central India Agency. In addition, an area of 6o~ square 
miles, consisting generally of reserved forests in the East and West Khandesh. 
districts, was mapped on the 2-inch scale, while 205 linear miles of forest houn• 
daries in the same districtslwere surveyed for the Forest Department on the 
4·inch scale. ~,too square miles were triangulated in ad vance, mainly in the· 
Hyderabad State . 

23. Eastern Be11gal and Assam.-No. 20 Party triangulated 68o. square 
llliles and surveyed 11512 square miles on the 2-inch and 521 square miles 011: 
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the J·inch scale in the Sylhet and C.ich<ir districts and in the Hill Tippera State 
119 linear miles were also traversed for topographical purposes. • 

~4· Coort.-A detachment was formed in November 1908 and surve:r,ed 
$58 square miles on the =·inch scale in Coorg. An area of ~.s6S square mtles 
m Coorg and the South Canara and Malabar districts was also triangulated. 

2S· Burma.-. Nos. 3, 10 and 11 Parties continued .surv~ying on the I·inch 
and 2-mc_h s7ales m t.he Pak6kku, Upper and Lower Chmdwtn, Ruby Mines and 
Bhamo distrtt"ts ~nd In the S~an States. An area of 9,509 square miles was 
surveyed, 330 being on the 2-mch scale and 9,179 on the l·inch scale. An area 
-of ~.9oti square miles was also triangulated. 

~6. Madras Presidency.-No. 19 Party triangulated S,85o square miles in 
Travancore State and surveyed 1,483 square miles on the I·mch and 1,065 on the 
~-inch scale in M ysore State and in the Nilgiri, Malabar and Coimbatore districts . 

. 27. Northern Circle.-No. ~Party ~riangulated 309 square miles, traversed 
5~ _lmear miles and_l~velled r 15 hnear mde~. It surveyed 4,598 square miles, of 
which 285 were reVIsion survey on the t·mch scale m the Dera Ismail Khan 
and Dera Ghazi Khan districts. 

· No. 12 Party carried out no triangulation during the year under report 
as its programme of detail survey for the following season is based entirely o~ 
traverses. It surveyed 1 ,359 square miles on the 2-inch scale and 953 squ;.re 
miles on the I·inch scale in the Haz.ira and Attock districts. · 

No. 14 Party triangulated 750 square miles for the ~·inch scale and 3 76o 
square miles for the I·inch scale in the R.iwalpindi district and Kashmir 'and 
surveyed 2,830 square miles on the ~·inch scale in the Attock, Rciwalpindl and 
Hazara districts. 

No. 18 Party triangulated 1,8oo square miles in the Mianwcili, Shcihpur and 
Attock districts and surveyed 945 square miles on the 2-im~h scale and 
r,soo square miles on the 1-inch scale in the Dera Ismail KMn and Micinwcili 
districts. It also traversed 420 linear miles for topographical survey in the 
Dera Ismail Kbcin, Micinw.ili and SMhpur districts, 1,827 linear miles in the 
Bciri Docib completing that work, and 395 linear miles for the riverain work. 

FOREST SURVEYS. 

z8. The forest survey operations of th<! year were carried out, in nearly every 
·case, by the various topographical parties in whose sphere of operations the forests 
lay. The surveys were for the most pllrt on the 2-inch scale, but a few small 
.areas were done on the 4-inch scale, and boundary surveys on the 4-inch scale 
were carried on over a considerable area. The revision of a small area previously 
surveyed on the 4-inch scale by the Forest Survey Branch was also effected. 

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

so. Northern Circle.-No. u Party surveyed the Manakrai reserve, and parts 
·of the Tanglai and Lachi Khan reserves in the Hazcira district, on the l·inch 
scale. The total area amounted to 8 square miles. In addition to this, 4-inch 
forest surveys previously done by the Forest Survey Branch in a part of the 
Masar reserve, the Batrasi and Tandiani reserves, and parts of Dunga Gali and 
Samundar reserves, Hazcira division, were revised on the small scale, new de
tails inserted, all the roads classified, and perennial water shown. The total 
area thus revised on thP. 4•inch scale amounted to 70 square miles. Part of 
the Gianthal reserve, in Rciwalpindi district, amounting to o·So square mile, 
was also surv..,yed on the •·inch scale by No. 12 Party. 

31. Burma.-Two parties surveyed forest areas in Burma in the course of 
their regular operations. No. 3 Party completed 39 square miles on the 2-inch 
.scale in the Mr.ittha and Lower Chindwin divisions, and No. u) Party surveyed 
15~ square milts on the same scale in the Bhamo,. Mu and Upper Chindwin 
divisions. The reserves surveyed by No.3 Party were the Mahamyaing extcn· 
sian, Myittha division, and Thingad6n extension, Lower Chindwin division ; 
and by No. 10 Party, the Simaw, Munsin, Nanhan, Mohlaing, Mainghein, and 
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Punraung reserves, Bhamo divi~ion; the Nanbyan, .Nan~it~<~; ~nd Maingw~rr 
reserves, Mu division, and Kant! reserve, .Upper Chmdwm d1V1s1on. As these' 
surveys were conducted in the course of t~e regular topographical survey, 
their cost will be borne by the Survey oi lnd1a. As arranged last year, No. IO· 
Party surveyed the .Mosit reserve. in the Bhamo divisi~n, ar.ea 1 o6 sq~are miles, 
on the ll·inch srale, m advance of 1ts programme. Th1s bemg a spec1al survey, 
its cost will be borne by the Forest Department. Next season only a small· 
area of some Ill square miles is proposed for survey. 

3ll· E_aslern Bengal an~ .J!ssam.-· Parts o~ Sonai, Inne~ ~ine and Katakhal 
reserves m the Cachar dtvtsJon, Eastern Ctrcle, compnsmg an area of 36,
square :niles, were surveyed on the 2-inch scal.e by No. l!O Party. Owing to 
the difficult nature of the ground, .the early rams, and the presence o~ a ma~
eating tiger, the programme of the party was not completed. The work wdl: 
be completed next season, when parts of the Sonai, Inner Line, Katakhal, 
Barali, Lang~i and Sing!<!. reserves will be surveyed. . . . . 

Madras Presidency.-Forest surveys on the 2-mch scale.were earned olt. 
during the year by No. 19 Party in the following divisions :-In South Mala
bar, Attapadi blocks 1, 3 and 4, Erambadam, Nellikkutt, Old and New Amara
palam, Silent valley and Karunipoya reserves, and parts of Att;fpadi blocks ·ll, 
5 and 6, aggregating 201 square miles. The unsurveyed portions of the last 
three blocks will be completed next season. The traversing of the Silent· 
valley reserve boundary was completed, and the remainder of the New Amara
palam reserve boundary was traversed as far (IS possible. In the Nflgiris, 209-

reserved forests, of the total area of 357 square miles, were surveyed. Thirty
seven reserves were partially surveyed but the area is so small that it was. 
thought better to report the total area of each on completion. In North 
Coimbatore, the Akkur reserve, area 2 square miles, and in Central Coimbatore, 
the Nellimalai reserve, area 3 square miles, were surveyed. These two reserves 
have been afforested since the 4-inch survey was carried out. The total forest 
area thus surveyed in the Madras Presidency is 563 square miles, and the· 
whole cost is debitable to-the Survey of India. • · 

33· Bombay Presidency.-An area of about 394. square miles of forest 
falling within Shirpur taluk, of the Western ~h~ndesh district, and Chopda and. 
Yaval taluks, of the Eastern KMn?esh d1stnct, was surveyed on the a-inch 
scale by No. 17 Party. The boundanes of these areas, about 205 linear miles 
were surveyed on the 4-inch scale. The area is a part of the Satpura reserves'. 
and is a continuation of the work commenced in 1906. ' 

34• Coorg.-In Coorg an area of 56 square miles of forest, comprising 
parts of the Attur, Dubare, Y edavanad, Devamachi, Mawkal, and Mercara re
serves, an? the whole of the Anekadu ~eserve, was surveyed on the !.l-inch 
scale. It IS hopec that the Coorg survey wtll be completed during lgc>9•IO. 

CANTONMENT SURVEYS. 

35.·. The· survey of Cantonments was continued b;v the same two detachments 
a~ last year, The surveys were as formerly carried out on the 16-inch scale~ 
With bazaars on the 64-mch scale. An exception was, however, made in the 
cas~ of the bazaars of. Secunderabad and Bolarum, the survey of which was the 
mam task of one sectto'! throughout t~e year; for these the large scale of 1-inch 
=so feet or 105'6 mches=one mile was employed. Besides the above the 
surv~y of seventeen Cantonments, including the 7 Gallies, was completed, Added. 
portions of lc;>Ur m?re were surveyed, and preliminary traversing of four other 
Cantonments m Indta and Burma was also commenced. 

RESULTS. 

36. The total outturn of detail topographical and forest survers on all scales 
· . is 42,6o? square miles agamst 35,968 of 

4·inch scale 
I ., u 

1 n •• 

• • Sq. m•t;s.; the previous :>:ear. No .surveys on a scale 
, 13,999 smaller than I-mch= 1 mile were carried out 

TOTlL 

• ~·531 during th~ year ex~ept the small area of 250 
4,,600 s.quare miles mentioned under special opera

tions, _in the M ishmi country. The total 
area triangulated for topographical .surveys 
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is 35,550 square miles against 37,3¢ for the previous year. The area of the 
maps compiled in standard sheet form for publication on the I·inch scale by 
the United Provinces and Bengal drawing offices amo\lnted to 1o,o42 square 
miles. Adding ~his 10,042 square miles to the area surveyed we get a total 
outturn of mappmg on the r·mch scale of 52,642 square miles and this is a 
very ~onsidt;rable i.mprovement o~ th~ outtum of previous years but the area 
compiled st1ll requrres to be exammed m the field and these maps are being pub-
lished as a prelimrnary edition. · · 

HEAD-QUARTERS OFFICE, CALCUTTA. 

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

Major J. M. Burn, R.E,, held charge of the Surveyor General's office from 
the xst October 1908 to the roth January rgog when he was relieved by Colonel 
T, F. B. Renny·Tailyour, R.E., who remained in charge of it till the end of 
the year. 

Colonel J. M. Fleming, I.A., held charge of the. Map Publication offices up 
to the nth October 1908 when he was relieved by Major W. M. Goldstream 
R.E., who continued in-charge throughout the remainder of the year. ' 

Major j. M. Burn, R.E., held charge of the Mathematical Instn•ment 
office from the xst October 19o8 to the 1oth January 1909 and again from 
the 21st April1909 to the close of the year. From the uth January to the 
2oth April inclusive the office was under the supervision of Colonel T. F, B. 
Renny·Tailyour, R.E. 

38. Map PubUcation Office.-Major W. M. Goldstream, R.E., continued 
to act as Superintendent of Map Publication during the year. The charge of 
the Drawing, Engraving and Map Record and lssue offices was held by Lieute· 
nant A. A. Chase, R.E., up to the qth December 1908 and from that date till 
the 7th April 1909 by Lieutenant G. F. T. Oakes, R.E., and for the remainder 
of the year by Captain M. O'C. Tandy, R.E., Lieutenant V. R, Cotter, I.A., 
held charge of the Photo.-Litho. office until the 2nd of January 1909, Lieutenant 
G. F. T. Oakes, R.E., held charge from that date up to the 23n! June 19og. 
when he handed over .to Lieutenant 0, H. B. Trenchard, R.E., who remained in 
charge to the close. of the year, 

39· This is the first year in which the reorganisation of the publication 
. offices could be fully tested by results, "and these are even more satisfactory 
than were at first anticipated. For the first time since the mception of the 
new surveys, the publication of· standard sheets has kept pace with the survey 
and drawing. Between ut October xgoS and 3oth September 1909, 175 new 
standard sheets were received for publication, while 195 sheets wPre printed, 
and a considerably larger number could have been printed, had more sheet~ 
been received sufficiently early in the year. 

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

c: 
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at the index mal? indicating the state of map publication !ill show that as yet 
nl a small fract10n of the work to be done has been dealt w1th. . 0 Y 1 ddition to the new a-inch standard sheets 126 of the old J·mcb 

stancia~d :h~ets covering areas for wh~t:h new material is not yet available have 
been reprint"d durin~ the year to replemsh stock. The number of the.old sheets 
which are out of pnnt is still large. Some of t~em are, however, so mcomplete 
.and out of date that pending new surveys they are not worth the expense of 
reprinting. · · 'I bl d 

41 . New material for some 10 degree sheets 1s now avat.a e an 7 a~e 
under preparation in the various Circle drawing offices. An Important Sl~ph· 
fication in the method of preparing these and other maps to. be compiled 
from the new surveys has been effected by an arrangement maae m the. Photo .• 
Litho. office to supply, on one sheet of drawing p~per, complete combmed re• 
ductions of the 16 component standard she~ts whtch f?rm a ?egree sheet, on a 
scale of 2.a miles= I inch. These reductions are pnnted m cobalt and the 
detail to appear in the !·inch map is selected ~nd fai; . drawn in black . over the 
blue detail. The map is then completed by the additlo!l of the le~tenn&', etc., 
in the ordinary way, and reduced by photography ~o Its co~rect d!mens1ons on 
the scale of 1 inch=4 miles. The degree sheets will be pnnted m the same 
colours as the standard sheets, the plates for each colour being obtained from 
~ifferent negatives of the outline map by " dulling" in exactly the same way 
as with standard sheets. The hill features will be shown by brush or stump 
shading printed in half-tone and possibly supplemented by approximate con• 
tours at soo f~et int~rval~. A good. ~eal of .experimenta_l work has been d?ne 
during the year m the direction of obtammg artistic results m half-tone shadmg 
that will retain scientific accuracy. The chief difficulty lies in the preparation · 
.of the original shaded drawings, as the number of draftsmen who can yet do 
work of this description is very limited. The difficulty is, howeYer, being overcome 
as the men acquire the requisite skill, and some very fair results have also been .. 
{)btained from drawings executed in stump shading which is a more easily 
acquired art than brush shading. Another difficulty caused by the reproduction 
of the blue detail over which the shading is executed has been almost entire! y 
removed by the substitution of blue prints prepared by the " dust on" process, 
for ordinary blue prints. The office is indebted to Mr. R. Taylor for the inven· 
tion of the -" dust on" process. , . 

The method by which the shading is reproduced by half·tone photography 
was alluded to in paragraph 55 of the summary of the Annual Report for 19o5-o6, 
.and in paragraph 66 of the summary of the Annual Report for 1go6·o'].. It also 
is the invention of Mr. R. Taylor, the head of the photo. branch of the Photo.· 
Litho. office and has been communicated to the Ordnance Survey at Southampton 
where it is believed to be now in use. The process consists in printing a sensi· 
t!sed plate from two nega~iv~s superimposed in the printing frame: The 
hght IS thrown on the pnnting frame from a large mirror so arranged that the 
Tays. fall perpendicular~y o~ the negatives. One of the negatives, a pla!n or 
contmuous tone negative, 1~ underexposed. and de~eloped so that the high lights 
are as soft and even as poss1ble, the other IS an ordmary half-tone negative taken 
through a ruled screen. · 

42. Whil7 ~aterial is rapidly becoming available for the preparation of 
degree sheets, 1t wtll be some years yet before the new surveys yield material for 
new maps of the mil~ion or " India and ad]' acent countries " series. Each ·~r 

• m1 10n 
sheet mcludes 16 degree sheets and 256 standard sheets. In the meantime, as 
stated in the last year's report, provisional editions of the . 1. sheets pre· 

d f I• bl . mdhon 
pare rom th_e most re ~ e Infonnation available are being brought out. The 
progress on th1s work dunng the"year has been real, though the pub\i,hed results 
are. very meagre. The maps of this ~eries already published leav" much to be 
des1red an.d are to some extent expenmental. Captain M, O'C. Tandy, R.E., 
the officer m charge of the head-quarters drawing office, has devoted much of his 
time to improving the mill~on sheets, and although some minor points have yet 
to be settled and a good. deal of !edra:wing has had to be faced (to this the 
smal.l outtum of the ye~r IS due), 1t Is beheved that a great improvvment both in 
..:rual1ty and outturn wdl be reported next year, and by tile time n.-w material is 
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available, the department will be in a position to deal with it efficiently and 
expeditiously. The standard maps. as the first results of survey and as the 
eventual basis of all other departmental maps must remain the most important 
work of the department, but the degree and mill~on sheets, which are the tactical 
and strategical maps of the country, are only second to them in importance. 

As a sample of the form in which it is mtended that these provisional maps 
should eventually appear, a specimen of sheet 4 7 of the mU~oon series is given here. 

43· The six general maps of India maintained by the department are as 
follows:- • 

1, India and adjacent countries on the scale o£ 32 miles = 1 inch. 
2. , u ,, 11 u 64 11 = I JJ 

3· India on the scale of • • • • So , = 1 ., (as a railway map). 
4· India and adjacent countries on the scale o£ g6 , = 1 , 

5· u , u ,, u 192 ,, = I , 
6. 11 , ,, , u 256 u = I , 

In addition to these the 128-mile map is still maintained for departmental pur· 
poses. 

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

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

The So-mile railway map has b"en brought up to date and published for the 
Railway Board and a new railway map on a slightly larger scale in several colours 
is under consideratioiL 

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

45· Dra111ing Office.-The statement below gives a summary of the outturn 
of the offices during the year ending 30th September 1909. As mentioned 
above it is hoped that next year a considerable· improvement in the preparation 
of the maps of India and adjacent countries on the scale of ffiu~on will be 
reported, and already a marked improvement in the quality of the drawing and 
typing has been effected through the efforts of the officer in charge. 

Statement. 

I 
. 

Number of sheet. in 
Class of map. Scale. hand during Number published. 

•9<JS-o9. 

General maps of India . . . . t"=32 miles 40 14 
to 

1'=256 " . 
India and adjacent countries . ' 

. I 

million . 30 s 

Provincial maps . . . Various . . 25 9 

District maps • . . . • . t' and l" = 1 mlle 20 15 

c~ 
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Number of sheets io 
Number publiohed. a ... of map. Scale. hand during 

•!l<>k9-
---· ... 

Standard maps . .. . . . Various 512 368 

-
Administration Report maps . . . -t" = 8 miles . 20 9 

·-
Plans of Cities and Cantonments . Various . 136 '33 

Triangulation and Traverse charts . . Various . 136 "7 

Index maps . • . . Various 72 23 

Miscellaneous maps . Various . . 82 
I . f9 

Maps for other departments . . .Various . . ••4 162 . 
I 

TOTAL ·I 1,287 904 . 

46. EngYa'Dz"ng O.ffice.-The chief work of this office has consisted'in the 
preparation of the general maps of India and about two-thirds of the outline and 
lettering of the new 311-mile map of India referred to in paragraph 43 has been 
cut on the copper. The plates of the 96 and 1911-mile maps are undergoing 
correction and that of the 256·mile map has been brought up to date and an 
edition of it has been published. . 

In the copper rlate printing section s8,24 I impressions were pulled, and 
1118 plates were stee faced. 

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

47• Photo.·Lztho. 0./ftce.-The following statement shows the cost and the 
outturn of the office for the past few years :-

Statement. 

Number of Total 
Area of Number of extra- de- number Cost of Number of 
ne~ath~es Number of depart- partmental of Year. the negatives impressions mental maps, ta en 1n maps, office. taken. sq. inches. . pulled, maps plans, 

printed. plans, etc., 
etc.; printed. 

printed, 

R 

1905·06 1,87,634 1,926 1,025,942 1,284,968 

1906-07 '•77.529 l,l23t001 

1907·08 1,88,g66 2,361 1,5~1,286 1,563,453 891 1 ,175 2,066 

1908-o9 1,_ss,643 3,428 2,17J,868 ,,so6,6o7 2,047 726 2·773 

It is satisfact'>ry_ to note that the ou.tturn h~s increased .considerably. This 
re>ult has been obtamed concurrently w1th the Improvement m the quality of the 
maps Which has been alluded to in paragraph 39 above. The marked decrease in 
extra-d .. partm, ntal work during tgo8-og is probably due in some measure to the fact 
.that the Go,·ern·nents of Bengal and Eastern Bengal and Assam are undertaking 
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more of their own map reproduction. In spite of the increase of departmental 
work a much larger amount of small extra-departmental work than is now asked 
for could be undertaken by the Photo.•Litho. office. The improvement in outturn, 
quality and economy is primarily due to re-organisation of the office in 19o6-o8, 
but it has· only been obtained through the efforts made by the officers in charge 
and their establishments and more particularly through the exertions of Messrs. 
·Taylor and Vandyke, the heads of the photo. apd litho. branches. 

_ 48. T~~ new scheme o~ grading and paying the men According to their skill 
and outtum, as well as the•r length of serv1ce, alluded to in paraRraph 52 of last 
year's report, is proving a success, and the officer in charge considers that the 
satisfactory results of the year's working are in great measure due to it. Colonel 
S. C. N. Grant, C.M.G., R.E., in his report on. the Map Reproduction offices 
(Indian Survey Committee Report, pp. 141, 142) stated as his opinion that the 
Photo.-Litho. office, which had just been strengthened by the addition of 2 experts 
from England, could attain to an outturn of about 4,ooo negatives a year, instead 
-of z,ooo it could deal with in 1904, and that from 1 ,soo,ooo to 2,ooo,ooo impres· 
sions could be obtained from the machines instead of the 1 ,Joo,ooo obtained in 
1904. In the year under report 3,428 negatives were taken and 1,5o6,6oo pulls 
obtained ; thi$ cleared off all arrears. · 

In last year's report (paragraph 52) it was stated that the Photo.-Litho. 
-office was believed to be in a position to deal with the yearly outturn of survey 
work ; it has now been proved that this estimate was correct. 

49· This year has been a good one in the matter of minor improvements in 
methods. Among these may he mentioned :-the introduction of "quick 
scaling'' plan boards and of a large plan board upon which the fair dra,wing$, on 
the 2·inch scale, of r6 standard sheets can be pinned up and photographed 
together for the preparation of degree sheets; the alteration of the large cam'era 
to take a negative 45-l" X 3•f', which allows of the reproduction on one negative 

-of maps 43-f"X 29-l", and an important improvement in the treatment of helio · 
plates with bitumen, which improves their printing qualities and prevents their 
deterioration. 
. so. The new plant received in 1908 and referred to in paragraph 53 of last 

year's report has had its effect on the outtum of process work, and during the last 
months of the year the process section of the office has also benefited consider· 
ably by the purchase of a large " Levy " diamond-ruled screen ( 133 lines 
to 1 inch). The process. section pays for its own upkeep in the value of work 
done and forms a useful school for the training of the es~ablishment in the 
higher methods of map reproduction, and experimental work in connection with 

·these methods. 
51. The· cost of the Photo.·Litho. office for the year, excluding the cost of 

oStores and plant obtained from England, is as follows :- • 

Supervision charges 
Establishment . 
Contingent 

-
TOTAif 

R 
8,837 

1,29,974 
19,83:3 

1,58,643 

'The cost for 1907·08 was about R3o,ooo higher, but the expenditure of that 
year cannot be-considered normal, as it included the pay of Major Hedley and 
his assistant, Sergeant Lucas. The normal cost of the establishment will 
probably rise slightly in the next fe•v years as the .men attain more skill and 
earn higher rates of pay but provided that the survey outturn increases, as is 
likely, the rise in cost will be small in proportion to the increased value of the 
work done. A sum of R42,531, as compared with R4g,828 in 1907·08, has been 
recovered in cash and book debit payments for extra·departn::ental work and the 
value of the uncharged for work carried out for the Government of India and 
the department at office rates is R1,291703 as compared with Rt,30,178 in 
1907•08. 
~ 52. Map Record and Issue Ojjice.:... The face value of the_ maps received 

in the Map Record and Iss~e. office amounts ~o R2,3_3,034; of th1s_ sum, R46,654 . 
is the face value of maps pnnted at Debra Dun and m the Engravmg office; the 
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remainder is the face value of ~aps printed in the Photo.-Litho. office. The
following statement shows the details:-

Statement, 

Number of different 
Class of maps. Scalr. maps of each class Value. 

published. 

R 
(1) General maps of India • . 111=32 to 5 4,576 

1 =256 miles 
8 2,854 (2) India and adjacent countries • t 

million 
(3) Provincial maps • Various 20 12,458 . . 

!"and !\;0 = r mile (4) District maps . . • 9 l,gs~ 
(5) Standard sheets . • Various . 337 1,48,o5s 
(6) Atlas sheets • . • 111 =4 mites 255 24,766 
(7~ Administration Report maps Various • 47 1,488 
(8 Plans of C1ties and Can ton· Various . 74 20,014 -ments. • (9) Triangulation and Traverse Various 110 z,7so-

charts. 
(10) Index maps . . Various . 20 2,ooo· 
(r 1) Miscellaneous maps . • Various . 101 12,125 ..r 986 

-· 
ToTAL 2,33,034 ' 

· The number of original maps, volumes Qf computations, etc,, received into
store from other departments or branches of the office was S,srs, and 4,985 
were issued. 

53· The original Revenue survey records of the districts in Bengal were· 
transferred to the Bengal Drawing office for storage. The records transferred 
were the following:-

( 1) Atlas volumes 81 
(2) Village plans . 426 
(3) Traverse records 234 -TOTAL · 741 volumes. 

54- The total number of printe4 maps issued during the year .was 1,04,6611 
of an aggregate value of R1,oo,2oo. The details were as follows:- .. 

• No. of sheets. Value • 

R 
To Government officials •52,783 40,653 

11 India Office . 6,538 - :9,171 
11 Departmental issues 21,400 27,519 
11 Private individuals zo,u8 18,448 
, Agents ' 3,822 4,409 

TOTAL • 1,o4,66r 1,00,200 

55· The transfer of the Forest maps to the Forest Map office, Debra Dun, was 
continued during the year. The sheets of districts Damoh, Nimar, HoshangaMd 
and Betulin the Central Provinces, comprising some 20,114 copies, together 
with 2,574 copies of the Punjab Forest maps being despatched for storage to the 
officer in charge of that office. · 

56. The revision of the map catalogues is still in hand. 
57· The work of overhauling and registering the original maps and volumes 

h":.s. also been steadily proceeded with and that of examining the coloured 
or1gmals, corrected prmts, etc,, has been completed. Most of the originals have 
been classified and stored in volumes, and it is hoped shortly to complete this 
work which was begun five years ago. 

• 
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· sS. The new method of enclosing the printed cop1es of the l·inch 
-standard sheets in :tine cases with let-down fronts and storing these in racks 
.arranged in groups for those composing each mU:ion and degree sheet has bee~ 
continued during the year and all the new I•inch standard sheets have been 
·stored in this manner. Considerable improvements have also been effected in 
the arrangements of the rooms used for the sale of maps to the general public 
and in the office generally, by the provision of additional fans and electric 
lighting. 

59· Mathematical Instrument Offi'ce.-During the year under report, i.e .. 
from tstAprilt908 to 31st March 1909, there has been a decrease in the demand 
made on this office for instruments. During the last three years, ,·,e., 1906·07 
I907·o8, and I908·og, the value of instruments, etc., issued to public offices ha! 
been Rs,8z,345, &3,66,334 and R~.sx,zso, respectively; the value of the repair! 
to instruments received for repa1r has been &42,181, R411,542 and R52,278 
respectively; and the value of instruments received from Government officer! 
when "no longer required" has been RsS,uS, R7o,486and R71 1241, respectively 

The book value of the stock in the serviceable store at the end of each yea 
during that triennial period was Rs.s5,535· R7,62,415 and Rg,77,261, res 
pectively. The larger stock in hat•d at the end of the year under report is due 
·to an excess of receipts over the issues; the receipts included nearly four lac! 
worth of instruments, for which indents had been sent Home in previous yean 
in order to replenish the stock which had run very low. 

The book value of the instruments, etc., in the repairable store at the end o 
each of the last three years was RJ,12,389, &98,578 and R1,~1,746, re;. 
_pectively. All instruments for which there was any great demand were sent tc 
the v.·orkshop for repairs and transferred to the serviceable store for issue, as soo1 
as possible. 

Two " profit and loss" statements have been prepared in accordance wit! 
the orders of the Comptroller General-one showing the results of the operation1 

-of the stores branch and the other of the workshop. The stores statement show' 
a profit of R14,6o6, and the workshop statement a loss of R6,782 due to th• 
issue of grain compensation allowance to the men, which was an exceptiona 
charge. . . 

The number of men and boys employed at the end of each of the last thre• 
years was 451, 457 and 464, respectively. 

The total value of issues during the year under report shown in the '' profi 
and loss" statement on account of stores, amounts to R3,44,971 as agains1 
Rs,77,1 x8 for the previous year, and the value of the work done in the worksho( 
during each of the last three years, was R:z,16,73o, R2,54,916 and R2,41,215 
respectively. 

The value of instruments, etc., manufactured in the workshop during each ol 
the last three years was R87,588, Rt,li,90l and Rg1,571, respectively, and the 
value of instruments, etc,, purchased locally during each of the last three years, 
was R4,189, &1,943 and Rs,o52, respectively .. 

The value of instruments, material, etc., obtained from England through the 
Director General of Stores, during each. of the last three years was R4,36,240, 
~4,94,985 and R4,56,322, respectively. 

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

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

To the workshop have been added several machines, amongst them .a large 
planing machine for the manufacture of straight-edges and "'eta! rules of all sorts 
which were formerly obtained from England, and alse for " trueing up" lathes and 
machines. 
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Many more self-centring stands for theodolites ha~e been fitted up ; during 
the year. The workshops have made further progress m the ~ay of repairs ~~;nd 
manufactures, and it is hoped that a great many. Ulore mstruments which. 
have in the past been procured from . England may m future be manufacture~ 
here and unless there are very excepbol!a) demands durmg th" next two years 
ther~ wiJI not be any necessity to import many instruments from England except 
those of the most delicate construction, or such as are only required m 
small quantities, or those which for special reasons it is advisable to continue 
importing, such as thermometers :~nd optical glass~s. . 

Stock-taking of all the stores has been earned o!'. dunng the year, .and 
where discrepancies have been found, the necessary enqumes and book corrections 
have been made. 

The price list mentioned in tlie last report is . neariro g completion, and It is 
hoped that it will be issued shortly. 

BRANCH OFFICES. 

TRIGONOMETRICAL OFFICE. 

6o. The Trigonometrical Branch was under Colonel S. G. Burrard, R.E.,. 
F.R.S., Superintendent; Trigonometrical Surveys, to the 15th August 1909, 
when be was deputed to England in connection With the triennial conference of 
the International Geodetic Association. He made over charge of h1s duties 
to Captain H. H. Turner, R.E., who continued in office to the end of the year. 

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

Mr. T. A. Pope, in char!!"e of. the Forest Map office, continued the super· 
vision of the Photographic office throughout the year. 

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

6I. Computing Secti'on.-The following computations were carried out in 
the Computing office :-

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

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

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

(d) Captain Gibbon's triangulation examined, and experimental compu· 
tations done in connection therewith, and Khan B"ahadur Slier 
Jang's observations for heights in Persia reduced. 

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

{f) Rai Bahadur Lal Singh's observations for heights in Chinese Tur· 
kistan and Kansu were reduced. 

{g) Certain computations were done for Sir F. Younghusband in connec
tion with the ascent of peak K·2 in Kashmir by the Duke 'of 
Abruzzi. 

(h) Old records were examined and experimental computations made to 
dete~mine the cause of discrepancy pointed out by the. Superintend
ent m charge Burma Surveys between the Great Trigonometrical 
values of cert~in points and those obtained by No. 3 Party and 

. No. 19. Party m Burm~ and Malabar.Coast series respectively. 
(•) Computations were earned out and m£ormation supplied to the 

~eodetic Institute. Ferraro's and Merriman's formulae for comput
mg mean and probable errors of triangulation were compared and 
tested. 

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

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

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

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

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

(p) Computations of the Bangkok Secondary series are being revised 
with the object of determining the best triangulated co·ordinate 
value of Bangkok, the capital of Siam. 

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

(r) Major Lenox-Conyngham's papers on Pendulum Observations were 
prir,ted and distributed. 

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

(t) The synaptical volume of the North-East Longitudinal series is nearly 
ready and will slJortly be issued. 

(u) "A series of papers on the measurement of bases by means of wires " 
is passing through the press. 

(11) Data from the records was supplied to 53 officers. 
(w) The meteorolof:ical observations were continued as usual. 
(x) The necessary professional aid in connection with the protection of 

stations was rendered to the office of the Superintendent, Trigona
metrical Surveys. 

Five hundred and twenty·two stations were repaired by the district 
officers at a cost of R3,2g6. 

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

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

The following maps have been drawn and sent to press:-
(1) Thirteen Geological charts for Part IV of the Himalayan Geography. 
(2) Forty·two Triangulation charts and 3 special charts on the a-inch 

scale of the North-East Longitudinal series for inclusion in the 
Synaptical volume. 

(3) An Index chart to the Great Trigonometrical Survey of India to be 
printed in colours, scale one incn=g6 miles. 

(4) A magnetic chart, scale one inch=g6 miles. 
(5) Four degree triangulation charts, scale one inch=4 miles. 
(6) One plate showing progress of triangulation in India for the Inter• 

national Conference. 
(7) One orographical chart of Region No. 'l• scale one inch=128 miles. 
(8) One chart to illustrate the areas in which gravity is in excess and 

defect, scale one inch=256 miles. 
(9) Three preliminary isomagnetic charts. 

(10) Triangulation charts for Professor Helmert. 
(rr) One levelling chart for International Conference. 
(12) Index Map of Dr. Stein's Explorations for the Viceroy. 
(13) Index Map of Dr. Stein's Explorations for the Board of Scientific 

Advice. 
(14) Index Map to m•D~on and degree sheets. 
(15) Punjab survey sheet No. 308 S.W. 
( 16) Five miscellaneous maps. 

0 
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The following are in hand:-
(r} An Index chart of the North-East Longitudinal series. 
(2) Index chart of the degree triangulation charts on the Frontier of 

India. 
(3) Map of Persia, scale one inch=4o miles. 
(4) Six Punjab level sheets. 
(5l Ninety-six degree triangulation charts of theFrontier. 
( 6) Four mill:on sheets. 
(7) Debra Dun Municipality and Cantonments in 4 sheets, scale u inches 

=• mile. 
(8) Guide Map of Mussooree and Landour, 8 inches= 1 mile. 
(9) Captain Wahab's Height Indicator for I ·inch scale. · 

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

63. Photo.·Zinco. Section.-One thousand four hundred and seventy·eight 
maps and diagrams were photographed against I ,467 during t 907·08 ij.nd 267,732 
pulls taken ·against 258,510 taken during the previous year. The lithographic 
machine press has been in full worlt throughout the year on Cantonment and 
Forest maps and triangulation charts. The printing of Dr. Stein's 94 maps, 
in 6 and 7 colours, commences next season. These alone will keep the machme 
fully occupied for two years without printing other departmental work. It will 
therefore be necessary to ask for the assistance of the Calcutta office in the 
publication of these maps in order tha.t there may be no delay in publication of 
other maps. 

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

FOREST MAP OFFICE. 

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

The number of maps issued tl) Forest and other officials and to the public 
during the year wa:s 7,68g, of which 3,335 were coloured maps. The number 
issued last year was 11,177· The value of the maps issued was, however, con
siderably greater during the· past year, the amount realised by the sale of maps 
being R3,3r2, as against R:z,orS.realised last year, and RI,750 in rgo6-o7. 
Of this amount, R2,244 was adjusted by book debit, and R1,o68 accrued from 
sales to private individuals and trading companies. . 

66. The following is a brief summary of the mapping executed durina the 
year:-Of the standard sheets of Forest Surveys 62 were published, 17 v:'ere in 
the press, and 94 were in various stages of preparation. Of the working plan 
and other special Forest maps, 8 were published, 9 were in the press, and 19 were 
in hand. Two general maps of India, on the 48·mile scale, were put in hand for 
the Inspector General of Forests' Quinquennial Report for 1904·09, and also 6 on 
the g6·mile ,scale, showing distribution of the principal Indi'in timber growth. 

Provincial Forest maps of Burma and the Central Provinces, on the 32·mile 
and r6-IT!ile scales respectively, were published. A similar map of Bengal, on 
the 32·mtle scale, was completed and sent to press, and one of the Punjab on the 
I6·mile scale, was commenced. ' 

The drawing of the new district Forest maps of the Madras Presidency on 
the qu:!rter-inch scale, which was commenced last year at the instance of' the 
Conservators of the three Circles, has made good progress during the year. The 
fair drawing of the South Canara, Madura, Tinnevelly and Cuddapah maps was 
nearing completion at the end ohhe year and they will be sent to press early in 
the ensuing year ; that of th7 Coimbatore di~trict map h~s ~ecently been put in 
hand. Arrangemenh are bemg made to pubhsh these d1stnct maps in the first 
place as ordinary editions omitting all special Forest features. 

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

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

LOCAL DRAWING OFFICES. 

. 67. United PrO'I•inces Drawing O.lftce.--(a) This office was under the 
admimstrative control of the Superintendent, Northern Circle, and Mr. J. M. 
Kennedy, Extra Deputy Superintendent, was in charge-. The working establish· 
ment was I surveyor, 1 computer, 1 typer and 17 draftsmen, permanen.t or 
temporary. 

(6) Eight 2-inch standard sheets in the old form, namely, 54 • ~} II< • 
J M F I • •.3 7 

54 9 8i 13 1 54 I &: S 1 63 9 &: ll ' 63 11 &: 1 S' 63 I &: So II &: IS and Dine In the 
N · 0 K 

new, namely, 54 3> 
7

, 11, 12, 
15

, 16 , 54 g;-tf• 63 - 2 - were drawn, wholly or in part, 

and one I•inch old standard sheet was partially revised, namely, 63 
12 
~ 

1
6 ; the 

total area compiled and mapped being 5,532 square miles. The 29 traverse 
charts prepared cover an area of 5;o87 square miles. Three district maps, 
namely, Farrukhabad, Mainpuri and Etah, were prepared on the }·inch scale, 
comprising an area of 5,121 square miles. 

(c) The total cost for this office for the year under report was R17,74S• 
(d) The proposed work for the ensuing year is the 2-inch mappmg of 

standard sheets in which the districts of Hamirpur and Banda fall, using the latest 
Land Records surveys and supplementing where necessary for the compilation of 
the sheets bythe best other material available. The traverse charts will also be 
continued and Jalaun, the last of the series of districts maps, will be completed. 

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

(b) The map of Turkistan is nearly completed and will be finished by about 
November rgog. 

(c) mi~lion sheets Nos. 30 and 35 are in hand, and the hills are being reduced 

by pentagraph from the !-inch sheets and l-inch sheets, from which the mi:lion 

sheets have been compiled. These features will be transferred, to " dust on " 
blue prints and then brush shaded. 

. (d) Degree sheets 8 D and K, and 9 M were redrawn and submitted for 
publication. 

6g. Simla Drawing O.lftce.-(a) Lieutenant J. D. Campbell, R.E., held 
charge of this office which consisted of four permanent and five temporary 
draftsmen. On the rst October 1908, the compilation of 13 degree sheets had 
been completed and 19 more were in hand. The fair drawing of 4 sheets had 
been commenced. Durmg the year under report the number of sheets in hand 
has risen to 45, whilst 18 more have been asked for by the Chief of the Staff and 
the collection of materials for the latter has been started. The fair drawing of 

DZ 
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13 outline sheets has be~n co_rriplet~d and 7 '?ore are in _hand. Experiments 
have been made in hill sbadmg w1th ~anous m~dJUms and fair ~esults have been 
obtained with pencil and stump sbadmg on Bnstol boards. E1ght degree sheets 
(numbers 25 I, J, K, M; 10 C; 3 M, N,, 0) _with hiils thus drawn, have b~en 
forwarded to Calcutta for proofs. The h1stones of all the degree sheets .whtch 
have been compiled in manuscript will be sent for publication at the same time a~ 
the sheets concerned. 

(b) The total cost of this office for the year under report was Rt3,736. 

70 • Burma Dra111ing 0 Jlice.-(a) Mr:. T. ~haw who was re-employed in 1907 
after retirement from the department remamed m charge throughout the year. 
Messrs. 0. D. Smart and C. S. Littlewood were attached to t~e office for short 
periods. Mr. A. J, Smith, one of the two draftsmen whose services were lent to 
the department by the Ordnance Survey o! ~ngl!lnd wa~ temporarily posted to 
the office in June. for the purpose of giVIng mstruct~on. to the draftsmen. A 
photographic section was added to the office at the begmnmg of the' recess and 
Mr. Murphy of the head-quarters office, Calculta, was attached to the office for 
the few weeks for the purpose of starting the section and training a p~otographer. 
The office now carries out all the photographic and vandy~ing work of the parties. 
recessing at Bangalore with excellent results and much ume and expense are 
thereby saved. The work of the office consisted of the preparation of degree 
sheets, carrying out the arrears of the mapping of field parties, examination of 
fair maps and proofs and the preparation of colour patterns. 

(b) One d~gree sheet No. 93 L was completed and will· be sent to press 
before the end of the year. Four standard sheets, namely, 58-A, 84 M 

6 
com· 

I IJ, 15, 1 · 
prising an area of 1,778 square miles were completely drawn and 14 partly. 
Sixty-four standard maps were examined and sent to pres!!, 54 colour pattern!! 
were prepared, and 74 proofs were examined. In the photographic section 42 
outline sheets were vandyked ar.d 48 enlargements and reductions were made. 
The services of sever a~ draftsmen were lent to various parties during the recess. 

(c) The cost of the office for the year under report was R20,403 .. 

71. Bengal Drawing Office (Standard MappingSection).-(a) This section 
of the Bengal drawing office has remained under the administration of the Sur· 
veyor General through the Director of Survevs, Bengal, throughout the year · the 
remainder of the office having been transferr~d to the Bengal Government from 
31st January I909. · 

(b) The fo!Jowing 22 standard maps on the scale of 2 inches= 1 mile and 
covering a land area of 4,5 1 o square mile~ have been completed and submitted 
for publication during the year, 'Die., sheets 72.!!., 72 ~ , 79 __!_, 79 c , 

F G K 11 NS. ' 7 b•• 16 I, 5•. ~ 9 
794,7, s. u, u, 16' 79 s. g, 1o, , 3 • 791.5· Sheets 72 12, 1s, 16, 72 9.'10and 79 "33s • 

- I' h 0 K L ' are nearmg co~1p etlon; s eets 72 'ij;"i4• 72 8, 12 • 72 5' the northern section of 

72 ~ and 6410• have complete details transferred on them in pencil· sheets 
p 0 ' 

726 and 64 li are completely plotted, and the following sheets_ have been 
projected but not plotted as yet,- 72 ~. 72 6, L · 72 _Q_ ·7ll P and 

0 K • · .4 1• 2, • 7, g, to' 12 ' g, to, 11 

64J5· Sheet 72 ii';""i5 (ola N~. !llo~) m four sections although ready in all other 
respects could not be completea dunng the year owing to the non-receipt of the 
village lists of two thdnas of South Monghyr which are req~ired to correct the 
spelling of the village n~mes. Sheet 72 ~ , of which the preliminary edition was 
p~blished without village bou~daries, has_ sin~e had village boundaries drawn on 
1t_ m blac~. . The. '."ork of addmg. boundanes m black for the publication · of spe• 
<:tal proVJnc~al editions has now smce been stopped pending further instructions 

(c) The following items of work have been done for the Map Publicati~n 
office:- . 

1. T~enty:ei~ht grey prints have been coloured. 
2. F!Scal l!mlts and cultivation have been coloured on 42 black prints. 
~· Forty-mne uncorrected proofs have been examined and correrted with 

regard to colours and other details. An additional copy of each 
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of these prints bas been kept for reference in the office. In addi· 
tion, 54 copies of maps not published in colours have been colour· 
ed for the office. 

(~) Twenty·~vc:n traverse charts of North ~ih~r, 8 of .Ranchi district and 3 
-of Chtttagong dtstnct have bel!n sent for pubhcatlOn durmg the year. Their 
numbers are as follows :-72 P 72 G 72 1 , 

u, u~ •s. 16 , '• s. g, 10, '-~· 14• lt-l· 7· s. u, u, '"' •s. 16 
K B N 

\ 721, 2, 5, 6, g,to.t:;. •+' 73 1, 2, 3, 5, 6, 7, 9, 11, and 79 9, to, 15 • One other chart of 
· ·Chittagong district 79 ~ is practically ready and will be ~ent for publication 

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

(e) The publication of a special edition of the standard maps of Bengal on 
the •·inch scale with village boundaries is under consideration. If it is decided 
to publish this edition, all future traverse charts of 13engal will be prepared from 
them, except such as may be urgently needed for topojtraphical surveys which 
will have to be separately projected and plotted and the village boundaries trans· 
ferred on to. them from the I kana maps which are prepared on the •·inch scale. 
· (/) The 8 traverse charts of R<inchi district which have been completed, 
have been prepared by projection, plotting of trijunctions and transferring of 
village boundaries on to them from I•inch reductions of cadastral maps, as no 
~tandard maps of this area have yet been commenced. In addition the following 17 
charts of this district have been projected and plotted, viz., 73 6 8

- A 
6

, 
- B E · A . B 3, 4, , 1• ', 11, 12, 14, 15, 1 

7 3 to, t3, 1"' , 5 and 73 3,., 8 • Of these, 73 8, 12 and 73"'10 have v1llage bound· 
aries partially transferred on to them in pencil. Further work on these charts 
has been postponed pending final orders on the question of publication of a spe· 
cia! provincial edition of the standard maps. 

(g) The total cost of the office for the year under report was R33,o69, 

NEW STANDARD MAPS. 

72. The following statements show that the number of sheets surveyed is 
considerably more than the number drawn, but this is due to the fact that in 
column 4 only tpose sheets which have been drawn and finally passed by Circle 
Superintendents up to September 3oth, •9.!>9· have been included. A large num· 
ber of those sheets shewn in column 6 wJll very shortly be submitted for publi· 
cation. The number of sheets published in the year under report is 174, which 
~o}Dpares v~ry favourabl.y wi~h the ~umber_ published in 1907·o8,, na~ely, 85, and 
1t 1s not ant1c1pated that 1t will be d1fficult m future for the publication office to 
keep well up to date in dealil!g with .the number of maps submitted for . ~ublica .. 
tion, The Table as nowpubhshed gtves a complete record of the preparation and 
the publication of all the new standard maps for the year under reoort, 

-
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26 PART I. 

ESTABLISHMENT. 

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

74· From the Provincial Service five officers retired:-
Messrs. W. M. Kelly, S. F. Norman, L. F. Berkeley, C, S. Kraal and 

A. Descubes: two resigned: Messrs. F. W. Marten and B, F. 
Cooper· and five died : Messrs. C. G. S. Wood, Rahmatulla, 
K. S., M. J. Sheehan, .H. W. McDonald l_lnd. A. G. ~iseman. 

Five officers have been appomted to the Provmc1al Serv1ce as proba~ 
tioners. 

75· Four officers have been transferred from the old to the new Provi_ncial 
Service and nine surveyors have . been promoted to the Upper Subordmate 
Service. 

76. The services of the following officers are deserving of special mention :
Colonel Burrard R.E.; F.R.S., Bt.·Colonel Renny·Tailyour, R.E., Lieut.·Colonel 
Gordon, I.A., Majors Ryder,, D.S.O., R.E., Ph;ri~, I.A., and C:oldstream, R.E., 
Captains Wood, Gunter, M.O C. Tandy and Phllhmore, and Lieutenants Baker, 
Campbell, and Chase, R.E. 

Provincial Service.-Messrs. L. F. Berkeley, J. M. Kennedy, A. Ewing, 
M. Gastaud, A. B. Smart, H. G. Shaw, J. H. Nichol, Aulad Hossein, J. 0. Greiff, 
W. Newland, E. C. J. Bond, Hanuman Prasad, Dhani Ram, J. R. Newland, 
Syed Zille Hasnain, C. West, E. B. West, H. D. W. Stotesbury, C. H. Tresham, 
V. D. B. Collins, M. M. Mudaliar, A. J. A. Drake and F. H. Grant. 

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

SurtJevo1•s, Draftsmen, etc.-Paras Ram, Hamid Gul, Ahmad Shah and Raj 
Ali of the Northern Circle. and Ram Saran, Nain Singh, Pertab Singh, and B. V. 
Narain Rao of the Eastern Circle. 

Head Quarters 0/fices.-Mr. T. A. Ferrier of the Mathematical Instrument 
ilffice, Messrs. R. Taylor, F. R. Vandyke, R.E., S. Colquhoun, J. Vieux 
J. D'Silva, Hingoo Jan and Nasir Ahmed of the Photo.-Litho. office, T. J· Jellicoe' 
and Suropada Roy Chowdhuri of the Drawing office, and Babu Chum Lal De/ 
Mr. E. A. Rundlett and Babu Nocendra Nath Mukarji of the Clerical Establish: 
ment. 

EXPENDITURE. 

77· The total cost of the department for the survey year ending 3oth 
September 1909. is R32,35,46o, whil~ that for t~e financial year ending 31st 
March 1909 1s R33,8t,569 agamst an estimated cost for 1909·10 of 
R33o90o7SO• 

78. The actual expenditure on topographical surveys for the survey year 
1go8-og amounts to Rt6,5t,677 against R16,o4,83t of the previous year. 
The expenditure on topographical surveys compares favourably with that of last 
year, as a reference to the areas surveyed will show. These are 42,6oo square 
miles for the year under report against 35,968 square miles for 1907-o8. 

79· The cost of the trigonometrical and scientific parties is R4, 1 7 542 
against R4, 13,283 of the preceding year. But this expenditure as in 'the 
case of last year is abnormal and temporary. 

8o. The cost of cantonment eurveys amounts to R54,811 against Rsa,go6 
for 1907-o8. ' 

81. The expenditure on the local drawing offices, excluding the North-West 
Frontier and Simla Drawing offices, which are included in the expenditure of the 
ilffice of the Supe~ntendent, -Northern Circle, amounts to R7 1,217 against 
Rs3,412 of the prevtous year. 

82. The expenditure on cadastral operations in Burma amounts to R8 252 
only against R1,57•847 of last year. The decrease is due to the abolitio~ on 
the completion of its work of No. 7 Party that was employed there 





PART II. 

THE OPERATIONS OF FIELD PARTIES. 

TRIGONOMETRICAL SURVEYS, 

INDIA TRIANGULATION. 

No. 24 PARTY.* 

83. The party was under the charge of Captain C. M. Browne, D.S.O., 
p.,..,.,.l. R. E., throughout the 

Imperial Offie~rs: 
Captain C. M. Browne, D.S.O., R.E., in charge. 
Mr. J. de G. Hunter, M.A. 
Lieutenant F., B. Cardew, R.E. 
Lieutenant G. F. T. Oakes, R.E. 

Pro'Dillclal 0/ficiY$: 
Messrs. C. H. Tresham, J. H. johnson, Abdul Hai 

V. D. B. Collins, F. W. Smith, G. A. Norman, B. T. W;vatt: 
Abdul Karim, K. S. Gopalacbari, Mohan La! Arora, V. P. Wainwnght, 
C. S. Mcinnes. 

North Baluchistan series. 

year under report and 
was divided into 5 prin
cipal and 4 secon<lary 
detachments. 
. The detachments were 
distributed as follows:-

Principal. 
(a) Bllluchistan detach

ment, working on the 

(b) North-West Frontier Province detachment, working on the. North 
Baluchistan series. .• 

(c) Burma (Shan States) detachment, on the Great Salween series. 
(d) Burma (Upper) detachment, on the Upper Irrawaddy series. 
(e) Kashmir detachment, on the new Kashmir series. 

Sec0t1dary. 

(/) Punjab detachment, on the traverse from Burala T. S. of the Jog( Til& 
series to Shorkot h. s. and to Dorawalas. · 

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

(h) Lower Burma detachment, on the selection and building of stations 
for the Mawkmai ser.ondary series. 

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

84. Balucla'stdn detachment.-The programme was to commence the 
North Baluchistan series from the side Zawa-Zibra of the Kal:it Longitudinal 
series and to carry the triangulation as close to the· western and northern 

-borders of Baluchistan as practicable, cl~sing on the Great Indus series if pos· 
sible about latitude 32° 30 • 

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

· The detachment assembled at Mastung KOad on the 16th May 1908 and 
left shortly after for the first station. 

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

An astronomical azimuth was observed at Mashelak (Lat. 30° 14', Long. 
6(/' 47') and the difference found between the value so obtained and that 
computed from the triangulation. was 1"·25, the sign_ of this ?ifference was 
positive which is in accordance wtth other values found m that regton. · 

•The statement on page 24 of the General Report of the Survey of lndin for •907""8, that tho computed 
values of azimuth are always larger than the astronomical valueiJ, was incorrect. In Baluchist:in, the 
computed values are smaller, as bas been well known for rears.. The persistency of their de6citncy shO\Vtl 
that our triangulation is being taken too far south4 The tncorrect statement in the report for 1Q07·08 wa~ 
not due to any difference of opinion on the point, but to a clerical mistake that escaped detection. 

K2 
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The work was greatly hindered by dust haze which is prevalent in the 
summer, but the height of the stations made it impracticable ~o carry out the 
work in the winter. 0 

Lieutenant Oakes carried the series up to the Toba plateau. (Lat. 31 ). 
The 8 completed triangles have an average error of o"'41 and contam an area of 
s,soo miles. . 'd 

The side Koi Maran·Takatu is remarkable for bemg the longest Sl e yet 
employed in the principal triangulation of India; its length. is over 68 ~iles. 

The detachment suffered considerably from malanal fever owmg to the 
unusual amount of rain that fell. Work was clo~ed at the end of November and 
the detachment recessed at Debra Dun. . 

85. In August agog, Mr. Tresham recommenced the work f~om the point 
where Lieutenant Oakes left off and up to date bas fixed new stat1ons at Padu-
ghar, Nari Shan S~el~, Ghandal{, Kand, Barsha, and Sakir. . . 

. The work is sbll m progress and consequently full deta1ls cannot be g1ven 
in this year's report. . 

86. (b) N.-W. Frontier Pro'Dince detachment.-Lie11tenant Cardew, R.E., 
was the observer and his programme was to start the North Baluchistan series 
from the east and to carry it southwest over the Sulaiman range with the inten
tion of joining up with the western part of the North Baluchistan series which 
had been begun in 1go8. In addition to this a secondary series was to be run 
in order to fix the positions of Pakkalota, Jinighar and Darweshta Sar with 
accuracy in order to co•ordinate the triangulation in the Tochi and Kurram 
valleys. 

87. The detachment was formed in the beginning of October 1go8 and 
proceeded to Dera Ismail Khan and thence to Umar Khel, a station of the 
Great Indus series, but it was found that the triangulation could not be 
commenced from here as the station of Maid an had been destroyed. The series 
was therefore commenced from the sides Bani·Sakesar and Sakesar·Umar Khel, 
and a new station, which has been called Maidan II, was built near the site of the 
former one. On the hill a broken stone with a single dot cut on it was found 
covered with a cairn and Lieutenant Cardew's observations shew that it must 
have been almost exactly on the site of the former station ; this is clearly shewn 
by the data of the two points given below. 

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

II represents the data of Maidan H.S., from the synaptical volume of the 
Great Indus series. 

Lat. Long. Height. 
I 32°51'5"'70 71°10139"'99 4256•7 feet. 

II 32°51'5"·70 7 1°10' 4o"·oo 4275'0 , 

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

Owing to the building of the cantonment both these had been lost. 
Baindarra is near the site of an old station. From this station and from 

Shistarg only the back angles were observed as the station which was intended 
to be on Kaisarghar or the Takht-i-Sulaiman could not be built ,fo~ political 
reasons. ~ 

Stations have been built on Zfarat, Surkund, and Sangarghar, bu( no 
observations have been taken and it is probable that a junction will now have to 
be made with the Great Indus series in the neighbourhood of Dera Ghazi Khan. 

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

8g. The health of the men was on the whole good, but on first leaving 
Dera Ismail Khan many suffered from malarial fever which was very prevalent 
.at that time in the district. 

. go. (c) Burma (Sirf!-n Stales) detach.me1zt.-The programme was to continue 
the Great ~alween senes from w~ere_ 1t had been left off in 1907·o8, but to 
bend the senes to the eastward takmg tt across the Salween so as to include as 
much as possible of the country within the British border. Captain C. M. Browne 
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·was the observer and the detachment assemble :I at Lashio on the gth November 
but heavy rain fell continually until almost the end of November and no work wa~ 
possible until the first week in December. 

New stations were fixed at l{iip Ma, Hpa Hpak, Pll.ning Lung, Aunglawn. 
and Wan Wa. 

An astronomical azimuth was observed at Kiip Ma and the difference 
between the value so obtained and that computed from the triangulation was 
-8"·6o, the sign of this difference was negative which is in accordance with other 
values obtained in Burma. 

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

The dust haze came qn early in the year and work h-1d to be closed on the 
znd of March, the detachment arriving at Lashio on the 21st March. 

The country on the east of the Salween is very difficult t:> traverse, the hills 
being steep and roads practically non-existent. The health of the detachment 
was on the whole good although in the early p.nt of the season fever was very 
prevalent and in the district small-pox was rife in the villages. A detailed state· 
·ment of the outturn of work is given at the end of this report. • -

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

(e) Kashmir detachment.~ The programme for this detachment was to com· 
mence a series from the side Nerh·Khagtiana of the N.-W. Himalaya series 
.and to carry it northward to connect up with the existing series in Kashmir. The 
detachment was formed in Debra Dun in the middle of April and proceeded to 
Rawalpindi. The observations were delayed by stations ahead not being readv 
in advance, and in July and August by the monsoon. Mr. Wyatt with a small 
party was detached to inspect and repair the stations of the old Kashmir 
series. This detachment is still in the field. 

91. Secondary t1"iangu!ation. 
(f) In the Punjab a traverse was run with the Jaderin apparatus from Bur"a 

T. s. of the Jogi Tila series to Shorkot h. s. and Dorawala s. in order to co· 
·Ordinate the various traverses on which the topographical and revenue work of 
that district are based. The observers were Messrs. Tresham, Wyatt and 

'Mcinnes. The difference found between the values thus obtained for Shorkot 
.and Dorawala and those given in the synaptical volume is con5iderable. Consi
dering the accuracy of the methods used in the traverse it is more probable that 
the error lies in the secondary series of which Shorkot and Dorawala are stations, 
unless the assumed length of "C" wire is in error. Co~parative data are given 
"below:~ 

I represents values obtained from the traverse. 
II represents values from the synaptical volume. 

Station. Latitude. Longitude. 

Shorkot· (I) 30"49' 57•·so 72°06' 42"'30 
(II) 30" 49' s8"· 51 72"06' 43"'.23 

Dorawal& (I) 30°27' 51"·64 72•ag' 55"'725 
(II) 30°z7' sa"·6o 72"29' 56"·oa 

The total length of traverse was 118 mile~ and as a bench mark has been 
embedded every 6 miles the ~e!ght of which was obtained by spirit le~ell~ng the 

"line should be of permanent utthty when the error has been located and d1stnbuted. 
(g) In Assam Mr. Johnson commenced the selection and building of the 

station~ for the KMsi Hills secondary series, his detachment consisted of 22 men 
.and field work was begun from Shillong in the beginning of November. Some 
-difficulty was experienced in obtaining transport and supplies and the detachment 

• 
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suffered a good deal from malarial fever but satisfactory progress was made in 
the work. 

(k) In Lower Bunpa the selection and building of stations for the Mawkmai 
secondary series was carried from the starting side, tLetpataung·Suletaung) of the 
Mandalay meridional series, up to longitude g8"15'· 

Two observers will be employed this field season and it is hoped that it 
will be comrleted at an early date. In the year under report Mr. Collins was. 
in c:;harge o the detachment and ~8 stations were selected and built. 

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

gz, The party was inspected in recess by the Superintendent, Trigonometri· 
cal Surveys, during June 1909. 

STATEMENT OF OUTTURN OF WORK. 

Baluchist&n detachment (Nortk Ba!ucMstttn ser1'es). 

Number of the Principal Station~ at which observations were 
taken 

Number of Principal Stations newly fixed 
Length of new series in miles 
Area of triangulation in square r,.iJes 
Average triangular errcir of 8 triangles • 

• 

Value of Astronomical-Geodetic Azimuth at Mashelak • 

N.· W. Frontier detackment, Nortk Baluckistdn series. 

Number of the Principal Stations at which observations were 
taken · 

, secondary u , 

Number o£ the Principal Stations newly fixed 
, secondary , , 

Length o£. new series in miles Principal 
, , , secondary 

Area of triangulation in square miles Principal 
u , ,, secondary 

Average trianguhr error of 7 triangles of the Principal 
triangulation , • . . 

Average triangular error of 11 triangles of the secondary 
triangulation . , . • • • 

Value of Astronomical-Geodetic Azimuth at Um~r Khel . 

Burma (Skan States) detachment (Great Salween sedes). 

Number of the Principal stations at which observations were 
taken . . • . . , . • . . 

8 
6 

IOo 

3,5oo 

1 
4 
4 
4 

5o 
so 

!,goo 
r,zoo 

o"·6o 

g 

8 Number of the Principal stations newly fixed 
Length of new series in miles 
Area o£ triangulation in square miles 
Average triangular error of 9 triaugles. . • 
Value o£ Astronomical-Geodetic Azimuth at Kiip Ma 

roo 
4,200· 

o"·47 
• -8"·6o. 

SECONDARY. 

Ptmja!J detachment. 
Length ol traverse in miles , • 
No. of stations at which observations were taken 
Number of Mark-stones embedded and fixed 

• 
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SCIENTIFIC OPERATIONS. 

GEODETIC. 

STANDARD BAR COMPARISONS. 

No, .:z2 Party. 

93· During the field season of 1908·09 No, 22 Party was combined with 
No. 23 Party under Captain Cowie, R.E., 

p.,. .. ,.,el. and assisted that party in the pendulum 
lmp.,ial Officm, operations. Previous to this, between the 

middle and end of November 1908, the 
Captain H McC. Cowie, R.E., in charge till party undertook the second series of co1n· 

3oth April 1909· 
Lieutenant H. J. Couchman, R.E., in charge parisons of the Standard Bar A with the 

·from lSI May •909· secondary standards Io and r •. 
94· Standard Bar A had been sent, in 1908, to Sllvres for comparison with 

the International Metre. In the winter. of 1907, before the Standard Bar left 
Debra Dun, and again in November 1908, on its return from France, compari~ons 
were made against the secondary Bars for the purpose of testing the constancy 
of its length during the· interval between its departure from ana its return to 
'Debra Dun. The result of the first series of comparisons and also the value of 
Bar A in terms of the International Metre formed the subject of the report 
·submitted by the party for the year 1907·08, 

Briefly, the results of the first set of comparisons were :-
1,-A, at 62° F.=83'12 millionths of ll. yard. 
10 -A, at62° F.=l96'73 millionths of a yard. 

And Bar A at 62° F.= 3047'996 millimetres. 
95· The second series of comparisons was commenced on November 17th 

.and concluded on December 1st, 1908. The observers were Captains H. H. 
Turner, R.E., and H. M. Cowie, R.E. The arrangement of the apparatus, and 
·the procedure of the observations were the same as in the first series of com pari• 
sons. Twenty sets of comparisons were made of each of the bars 10 and Is with 
Bar A. 

During the observations involving Is and· A the temperature ranged from 
·61°·2 to 64°·9 F. and in the case of Ia and A from 57°'6 to 65°'5 F. 

The results obtained were :-
Is-A at 62° F ·=81'13 millionths of a yard±o·s6 m. y. 
The mean temperature during the observations was 63°'74 F. 
Is-A at 6:z° F.=193"38 milli<>nths of a yard±o·s:z m. y. 
The mean temperature during the observations was 61°'99 F. 
The 1908 results differ from those of 1907 Df 1'99 m. y. in t~e case of Is-A 

and 3'55 m. y~ for la-A. 
These quantities correspond approximately to ,,7o~,ooo and •• ~,000of the length 

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

96. The health of the party throughout the year has been good. 
97· The party was inspected by the Superintendent, Trigonometrical Surveys, 

-during J one 1909. 
g8. The programme for next season consists of latitude observations on the 

N. E. Quadrilateral, the stations to be visited lying approximately between 
:Sitapur and Gorakhpur. 

PENDULUM OPERATIONS. 

No. 23 PARTY. 

99• During the winter of 19o8·og, as a first step towards the investigation 
Pmonn•l. of the variation of gravity in the northern 

J,perial Of/ic<r, por~ion of peninsular India, pendulum 
Captain H. Me C. Cowi~. R.E., In charge. operations were carried out in the western 

Pr'O~incillol o~, • tracts of the Satpura hills and tile Vindhyan 
Mr. Hanuman PraSILd. plateau. 
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100, The accompanying table shows the stations visite,d and the result of the
observations. These latter depend on the base (Debra Dun) values 

c=979'003 dynes 
s=o'·5o72497 

The quantity g is the observed value of gravity at the level of the station_ 
is derived from g by correcting for height above sea _level only. • 

g g"o is the final value of gravity at sea level, obtamed aft~r :rpplymg correc
tions for height and mass above sea level and for uneven ten·am. , . 

is the theoretical value at sea level computed by Helmert s formula of 
~ . 

1~4 . 'U) r.=978·oo (1 +o·oo5310 sm 'I' 

TABLE. 

Height Observed Value of 
above - value or gravity at 

Co"~o Station. Latitude. mean sea 1(<&vity . g. sea ltvel 'l'o .lo-yo 
level. I· , .. 

. 

• • • Feet . Dyoes. Dyacs. Dyoes. Dynes. 

Ujjain . . 2J II 0 1,612 978"617 978·8•7 978'771 978'8o2 -O'OJI +o·••s 
Mhow • . 22 33 10 l,gDJ 978'620 978'791 978'730 978·763 -•·•33 +0'034 

Mukhtillra ga6 978"664 
. 

978'750 978'718 978·7~5 I -0'035 -0"003. . 22 33 40 

978'7431 Mortakka 22 13 20 756 978'703 978'757 978'737 -o·oo6 +o'Ot4 

Khandw' . 21 49 ~0 1,014 978'692 978'787 978'752 978'71~ +o·osB +o-•73 

Asfrgarh • I 21 28 10 ··•77 978·s~ '978'778 978'711 978'~ +o'OI7 +o'o84 

J!lgaon . in 0 0 76o 978'633 978'704 978'617 978·66s +o'OI2 +•·•39 

Amraotf . 20 55 so 1,1:23 978·6og 978'714 978'675 978'665 +o'OIO +0'049 

Elllchpur . 21 .s 20 1,314 978'618 978740 978'694 978·6ss +o·oog +•·ass 
Hoshangabad 22 45 0 1,002 978'719 978'812 978'777 978'773 +o·o04 +•'039 

Sh£hpur . 22 li 30 1,286 978·663 978'783 978'738 978'1.~ -o·oos +o·o4o 

Badnur . 21 54 10 2,.103 978'607 978'803 !)78'730 978'7241 +o·oo6 +o·o79 

101. A noticeable feature of the results given in this table is that at seven 
stations situated at from 750 feet to 2, 100 feet above sea level, excesses of gravity 
have been found. The work of past years has comprised observations at twenty· 
eight places at heights of over 7 so feet, at none of which has gravity been proved 
to be tn excess. In that the great majority of these tw!Jnty·eight stations are ino 
extra-peninsular India, the results are interesting, as pointio~ to a dissimilarity 
of conditions prevailing in the crust in peninsular and extra-pemnsular regions. 

102. In the table above, the quantity Co -'Yo is the actual effect of masses 
surrounding the station, in excess or defect of the normal crust. Where com· 
plete compensation occurs, Co -'Yo should be nil. This condition is nearly at
tained at Mukhtiara. At the other stations an excess of mass is indicated. The 
average effect of excess of ma~s. as indicated by Co-Yo• taking all the stations 
into account, is almost exactly equal to the average attraction of the masst:s 
above sea level, calculated on the assumption that the density is 2·8. From 
this it may be inferred that in the portion of peninsular India under consideration 
treated as a whole, the dej?:ree of compensation of visible masses is very small. ' 

103. The determinauon of the clock rate was undertaken by Mr. Hanuman. 
Prasad. The results were thoroughly satisfactory, the average p. e. of the daily 
rate ~educed from observations on two successive nights being ±o'·ou. 

104. The times of vibration of the mean pendulum, at Debra Dun, were 
· in December.ago8 s=o'·so72499 

May 1909 s=o' so7.24¢ 
The mean value, o5 '50711497 was accepted as representative of the period Decem-
ber 1908 to May 1909. . . . · 
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Since January 1904, the date of the commencement of operations with the 
half-seconds pendulums, the length of the mean pendulum has decreased, the time 
of vibration· having changed by about 23 in the seventh decimal place of a second. 

Of the individual pendulums, the times of Nos, 137, 138, 139 have all changed 
in a similar way and by about like amounts, 1111 showing a decrease. No. 140, 
on the other hand, appears to have altered but little, the indications not being very 
decided, and the chan~e would seem to tend to an increase of the time of vibration. 

On the assumption that these alterations of length are due to molecular 
influences,· it would be natural to suppose that with increasing age of the pendu
lums there would be a gradual approach to molecular stability, and that con
sequently, for equal periods o! time, the absolute amounts of change in length 
would become smaller and smaller. ll the course of the variations of length were 
represented by a curve, we should expect, dividing this curve into three major 
periods, that the first period, representing the earlier !if~ of the pendulum would 
exhibit changes comparativelv large and varying !itt!~ in value; that after passing 
through an intermediate period, during which the changes corresponding to equal 
intervals of time decreased rapidly in amount, we should reach the last period where 
the changes from tim" to time were infinitely small and approximately equal. A 
consideration of the Indian pendulums shews that they must still be considered 
to be in the first period, and it is a matter for surprise that this should have lasted 
for as le>ng as five years. 

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

105. The health of the party was good. 
106. The party was inspected by the Superintendent, Trigonometrical 

Surveys, during June 1909. . 
107. The future work of the· partv will be the gradual extensions of the gra

vimetric survev to the east and north, over R<!.jputana, the Vindhya plateau and 
the Slltpura hills to the Gangetic plain, In the season of 1909·10 pendulum 
operations will be undertaken in the eastern Satpura hill tracts. 

TIDAL AND LEVELLING OPERATIONS. 

No. 25 PARTY. 
P1rsonn1l. 

Imptrial Of!ie•r: 
Mr. C. F. Erskine, in charge. . 

ProtJineial Of/ic<Ys: 
Messrs."J. P. Barker, H. G. Shaw, E. H. Corridon. Syed Zille 

Hasnain A. M. Talati, 0. :-.. Pushong, P. N. Sur, D. H. l.uxa, 
T. fl. Kitchen and H. St. J. Kenny, 

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

SuhorJinate EsttJ!Jlis!Jment : 
I Surveyor. 24 Computers and Recorders, 2 Artificers and 3 Obser· 

vatory Clerks. 

TIDAL OPERATIONS. 

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

StatioaL 
Date of com· Date ol Number of 
meacement of closing or year~ of R&llARKI. obunatioas. ob5ervatioaa. oblcrvatioa~o 

r. IIden . . . 1879 Still working 

13J:
9 

2. Kartkltl { t86S• a88o• . . . 41 •~mall tide•gauge work• 
t88t Still working 28 mg. 

3· Bombay (Apollo Banda~~ t878 
" " 3• 

4· Bomky (Prine•'• Dock) . t888 .. .. 21 Property of Port Trust, 

{ 188o lBgo IOJ 5· Matl~tu • • . . restarted 24 

I 6. Kit/Urpou 
1895 Still working 14 . . 1881 .. .. 28 

1· RtJngoon . . . r88o .. .. ~9 
8. Pori Blai~ . r88o .. .. 29 

{ t88o 1886 } g. Jloulm•in . . . restarted 6 
1909 Still working 

, 

• 
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110• In addition to the above, readings to tide-poles were taken at Bhavna-
gar, Chittagong and Akyab. . . 

Ill. The nine tidal observatories at work were mspected dunng ·the year, 
and the registrations have been satisfactory. 

112. In the following tables are given t~e annual and decadal percentages 
of the predicted time and height errors of htgh and low waters at open coast and 
riverain stations :- . 

Percentage qf errors in Predicted Times and Hei"ghts at open coast stati"ons 
from automatic registrati"ons. · 

IM TIMB. IN HEIGHT. 

Number Within 15 Withia 8 Within ,Ia of 
Y.BAR. of minutes or inches of mean range 

Stations. actual$. actuals. at springs. 

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

t8gg • • • . . 9 74 66 95 95 93 92 
1900 • II 66 6o 93 88 93 8g . • 6o 93 91 93 91 1901 . . . . 11 71 
J902 • . . • . . 9 ~ 67 94 95 96 96 
1903 • . . • . . . 8 17 92 93 94 94 
1904 • . . . . 6 a. 75 99 98 96 96 
1905 . . • . . 7 8• 19 96 95 g6 91 
1906 .• . • 6 a- 81 g6 97 94 95 
1907 • . . • . . 6 8~ 83 98 g8 g8 99 
1908 • . . . . . 6 84 84 g8 91 99 99 __ , 

- -------Average of to years . • . 8 I 78 73 95 95 95 95 

Percentage of errors in Predicted Times and Hei"ghts at riverain statz'ons 
from automatic registrations. - IN TUIB. ]N HEIGHT. 

Number Within 15 WitbiaS WitbiarlJof 
YIAR, of minute~ of iuches of meaa range 

Stations. aclual.s. actu~ls. at springs. 
: 

H.W. L.W. 1:1. w .. I L. W. H. W. L. w. 
·. 

1 899 •. . . . . . 2 55 . 59 76 65 . 95 94 1900 . . • . . • 59 6• 10 51 89 87 
1901 . . • . • . . 2 63 6s 70 59 go 92 1902 . ' . . . 2 63·· 54 76 53 96 90 
'903 . . . . . . 2 55 61 70 6o 88 87 
190~ . • . . 2 45 6t 7• 65 94 95-1905 • . . • . • • s• 62 72 57 94 92 t906 . . . . • 59 53 74 64 92 95 190, • . . • . . 2 58 47 78 6o 96 go tgo • . . • . . . . 2 58 52 71 6o 97 92 -------------Avetage ol1o years . . . • 2 57 s~ 74 61 93 9• 

113. At Moulmein a new observatory was erected in August xgo8, on a site 
<:lose to the old one which was dismantled in 1886. The tide-gauge was duly 
installed and registrations were commenced on the 1st of January 1909. The 
true zero of the gauge is identical with that adopted in x88o, when the gauge was 
first started. The results derived from the observations which are now being 
registered, will serve as a check on the accuracy of the predictions already 
published. 

LEVELLING OPERATIONS. 

114. Three detachments were employed on the levelling operations during 
the past season. · : . 

115. No. 1 levelling detachment connected the standard bench-marks 
at SAt.ira, Belgaum, ·Bangalore, Salem, Trichinopoly, Negapatam, Mad11ra, 
Tinnevelly, Calicut, Bijapur and Akola and carried .out a line of levels from 

.. 
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Secunderahad to Warora, connecting the standard bench-marks at Secunderabad, 
Trimulgherry and Bolarum. The outtum amounted to 332'2 miles. The field 
season commenced on 8th October 1908 and ended on 15th April1909. 

t 16. No. 2 Levelling detachment levelled from Nagaur to Ahmadabad vi<l 
Jodhpur and P<ilanpur, connecting the standard bench-marks at Jodhpur and 
Ahmadabad. A branch line of levels was run from Palanpur to Deesa, connect· 
ing the standard bench-mark at Deesa. The standard bench-mark at Roorkee 
was then' connected and a line of levels was carried from Hardwar to Debra 
Dun. The total outtum of levelling was 450'5 miles. The duration of field 
season was from the 3rd October 1908 to 9th April H;og. 

117. No. 3 Levelling detachment was employed on levelling operations from 
Katni via Jubbulpore and Seoni to Nagpur and from Wardha to Warora. The 
standard bench-marks at Jubbulpore, Nagpur, Hingan~hat, Saugor, Raipur, 
Bilaspur and Sambalpur were also connected. T'he outtum amounted to 302'3 
miles. The field season lasted from the 14th October 1908 to 16th April rgog. 

118. During the past field season three important lir.es of levels which were 
undertaken principally to break up the larger level circuits ·were completed, viz., 
(r) from Ferozepore across Rajputana to Ahmadabad, 12) from Katni vid 
Jubbulpore and Seoni to Nagpur, and 13) from Wardha vilf Warora and Nirmal 
to Secunderabad. 

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

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

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

PROGRAMME FOR NEXT \'EAR. 

122. Tidal operations during the coming year will be confined to the 9 
observatories now working. 

123. During the coming field season No. 1 Levelling detachment will be 
employed in Burma on new levelling from Wuntho to Myitkyina, and revision 
levelling from Pyinmana to Rangoon, and the connection of the standard b~nch· 
marks at Rangoon, Pegu, Toungoo, Mandalay, Shwebo, Meiktila, Magwe, Wuntho 
and Myitkyina. No. 2 Levelling detachment will be ~mplo} ed on levelling from 
(1) Silfguri to 'findharia, (2) Bareilly to Naini Tal, (3) Ambala to Solon, (4) Hard· 
w<ir to Lansdowne, and the connection of standard bench-marks at Nellore, Bez· 
w<ida, Cocanada, Vizagapatam, Berhampur, Cuttack, Balasore, Burdwan, Gauhati, 
Dhubri, Dinajpur, Pumea, Bhagalpur, Patna (Bankipore), Muzaffarpur, Motlhari, 
Rewah and Lucknow (new), 

No. 3 Levelling detachment will be employed on levelling from ( 1) Laluwali 
T. S. near Khanpur to Rohri, (2) Shikarpur to jacobabad, (3) Pali h. s. to 
Godhra, (4) Lahore to Dharmkot, and the connection of standard bench-marks 
at Sadikganj, Babawalpur, Khanpur, Sukkur, Jacobabad, Hyderabad (Sind), 
Karachi, Godhra, Baroda, Rajkot, Surat, Dhulia, Mhow and Bhopal. 

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

Number of 
mites of 
Double 

Levelling, 
ioeludiog

Branch 
Line~-

NUMBER 01" BENCH-MARKS CONNECTI!D. 

OLD. 

Embed· I ,._, 
ded. aiCflUQio 

Levelling Detachment No. 1 330 ... 14 36 14 25 I 185 ~ 25 
-Ditto No.2 450 1 2 9 4 41 297 5 • 
Ditto • No.3 302 •.. 7 49 7 24 I 143 6 7 

:--1-~1--1 -~- I-
TOTAL -.,o84 j 1 23 94 •s go 6os 13 34 

Fa 
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MAGNETIC OPERATIONS. 

No. 26 PARTY. 

124. The party remained m charge of Lieut. H. J. Couchman, R.E., 
until 31st MarcP. 1909, when he was 
relieved by Captain R. H. Thomas, R.E., 
on return from furlough. · 

Personnel. 

Imperial Officers : 
C•ptain R. H. Thomas, R.E., in charge from 

1st April •909· 
Lieutenant H. J, Couchman, R.l!., till goth April 

1909 (in charge tifl 31st March 1909), . 
Lieutenant H. T. Morshead, R.E., tdl JISt 

125. Work of tke field detackments.
During the year under report field opP.ra· 
tions were continued by four detach· 
ments. 

Pr01Jinciol Ojjicm : Two of these were employed in 
Me•srs. E. c. J. Bond, H, 1'. D. Morton, R. P. Burma in completing the areas allotted 

March 1909. 

Ray, N. R. Mazumdar and R. B. Mathur. to the .preliminary survey : the two re-
SubDrdinale Establishments: maining commenced the detailed survey 

2 Observers, ·~ Recorders, 1 c .. mputer, 2 Sur· by the examination of several obviously 
veyors and I Wnter. disturbed areas. 

The field season commenced on the 26th October 1908, and the party 
proceeded to recess quarters on May srd, 1908. · 

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

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

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

One hundred and twenty-two stations were occupied in the detailed survey. 
128. Work during recess.-During the recess season the computations of 

the field work and the reduction and tabulation of the base station results for 
1908 have been completed. 

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

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

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

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

(b) Whether the discrepancies in different seasons in the differences 
from the standard can be eliminated by using for the distribution 
factor log (1-..£...-...9..) instead of log (1-L). 

r• r rs 

As regards (a), observations for the. moment of inertia have been taken 
with the standard magnet No. 17 every year, and, allowing for the change in 
weight of inertia bar No. 17 (see Narrative Report for 1904·05), there appears 
to be a gradual and regular fall in the value, corresponding in agoS to a cor· 
rection of 19')1 in H. F. 

With regard to (b), the expression for the connection between M, H, the 
deflecting distance (r) and the angle of deflection (u) is-

!!-~( I+ -1!+...9- + 
!Vi-.- SID r• r' 

where p and q are the distribution constants. The expression 1- ~ which is now 

employed is obtained on the assumption that ~ is negligible : this is, however 
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far from being the case; the correction to the observed value of H. F. varying 
from o to+6oy at Debra Dun with various instruments. The magnitude of the 
correction, moreover, is not a constant for any particular instrument, but may 
vary within considerable limits from time to time; there is further considerable 
liability to sudden change when there is a sharp drop in the magnetic moment, 
though the distribution factor now applied may show little or no alteration. 

The investigation has necessitated considerable ~amputation, but a prelimi
nary reduction of the instrumental differences correcting as above gave pro
mising results, and the investig-ation will therefore be .continued. It may be 
mentioned that this investigation has consider<tble bearing on the question of 
H. F. disturbance corrections, owing to the resulting chan~es in the monthly 

·base lines: it will also affect the secular change values, stnce various instru
·ments have been used at the repeat stations and re-observed field stations: 

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

·will, as far as time permits, be continued. 
During the year values of magnetic declination were supplied as under :-

For standard 1-inch maps •· 433 
For degree sheets • 26 
To private individuals , 34 

TOTAL 493 

129. The base stations.-The magnetographs have given good results 
during the year. 

Serious trouble has, however, been experienced in Debra Dun observatory 
-owing to the heavy rainfall; it was found impossible to prevent water forciug 
its way into the magnetograph room, and finally, on August 1 'th, it was 
deemed advisable to remove the instruments. 

The H. F. and declination magnetographs had been working since January 
1903 with only mi!_lor interruptions, while the V. F. instrument was erected in 
1gos. The instruments were re-erected on September lith and 12th, but the 
break of record is a great misfoJ;tune. 

In the Narrative Report of 1902·03 an account is given of the measures 
taken to obviate a recurrence of the flooding of the observatory in the autumn 
of 1901, but the experience of the last few years has shown that the hopes 
then expressed were unduly optimistic. 

In 1904·06 water entered the magnetograph room : in 1905·07 the rainfall 
was less than the normal, and, though in r go8 the total rainfall was heavy, the 
room remained practicallv dry, as· there was no prolonged period of heavy 
rainfall as in the present year. 

After three or four days' heavy rain the subsoil becomes waterlogged, water 
increases in the catchment pit faster than it can be pumped out, and the walls 
and floor are subjected to a head of 1 o feet or more, a pressure which they 
are ill-calculated to resist. · 

Pumping with two pumps had been going on day and night for over a ll'eek 
before the instruments were removed, yet at the time of their removal, the 
water had risen to within an inch of the top of the driving clock pillar, while 
subse'quently on the same day this pillar was submerged : at the time the water 
level in the catchment pit was 11 feet above the level of the fl~or of the obser· 
vatory. . 

130. Mean values'!{ magnetic elements.-The mean values of the magnetic 
-elements at the four survey base stations for Igo8 are as follows :-

Debra Dun • Lat. 30°19' Long. 78° 3' 
Declination 2° 36'·7 E. 
Dip. 43• 42'·2 N. 
H. F. ·33293 C. G. S. 
V. F. '31819 , 

Barrackpore . Lat. 22° 46' Long. 88° 22' 
Declination 1° 5''7 E. 
Dip. • • 30° 34''5 N. 
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H. F. • •37031 C. G. S. 
V. F. • ·z2o38 , 

Toungoo . Lat .• as• 36' Long. g6" 27' 
Declination o• 34''4 E. 
D. 23° .:z' N. 'P· H. F. •38763 C. G. S. 
V. F. ·16479 ,. 

Kodaik!nal . Lat. to0 14' Long. 77° 28' 
Declination o• 45''4 W. 
Dip. . • 3"33''2 N. . 
H. F. . . '37434 C. G. S. 
V. F. '02J24 • , 

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

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

133. lnsptclion v1sits.-The party was inspected in recess by the Superin· 
tendent, Trigonometrical Surveys, on June 24th, 1909. 

134· Work j>l'ojectedfo,. 1909·10.-During the next field season the detailP.d 
survey will be continued on the samt: lines as.last year by two detachments. 

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

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

A!Jstract showing app,.oxz"mate magnetic values at stations observed at oy No. :26 Pa,.ty. 
during season I9o8-og. 

0ETA!L SURVEY STATION. 

I Long;tude. Declioatio:·l Ho~=l I ' 
Latitude~ Dip . 

.; 
z Name of Statioa. REMARKS. 
jj • ' ., 

I 
0 ' ' • ' I 

0 ' C.G.S, I Jl I" 
· 1D Mhow . . 22 33 0 75 45 0 30 ' E 0 49 0'3646 H. is derived 
'D Man pur . . . .. •s so 75 36 40 29 23 " 0 42 0'3670 from Mean 
3D Gujn . . . 22 18 40 75 JO 40 29 52 .. t 0 0'3639 M' through 
4D J ... un~ra - . . 22 •7 40 1s •s oo 30 2 " o s• 0'3647 out . 
~g Nfmkhera . . • 22 a6 10 75 I[ so 29 57 .. 0 55 0'3648 

Deola . . . 22 19 0 75 s so 29 29 .. 135 0'3627 
70 Liw!ni . •• IS so 75 r8 30 •9 43 .. I 4 0'3631 
8D B£k£ner . 22 1"1 10 75 9 3o 29 16 .. 1 4 0'3629 
gD Dharmpuri . 22 9 0 75 2[ 10 28 3 w 0 4 0'3886 

to!l .. A . . 22 10 0 75 19 30 30 so E o ss 0'3532 
110 .. B . . .. 950 75 20 40 31 43 .. 0 41 0'3485 
uD " c . 22 9 20 75 20 so 29 so E 0 46 o·3661 
130 Deg4w~ . . 22 IO JO 75 22 10 29 9 .. I 24 0'3618 
I.ID Dasora, . 22 IO 59 15 20 so 31 24 " I 13 o·3583 
1iD Dhegda : 22 12 20 75 21 so 29 8 .. o ss 03643 
1 0 ChotA Pfpli4 • . . 22 p; 20 75 18 40 29 26 .. o 52 0'3622 
170 Kharpura . . . 22 9 10 75 17 30 29 35 .. 0 49 o·36o4 
r~D Mahapura . . . 22 840 75 14 so 30 51 .. 0 43 03596 
rgD Dedgaon . . 22 IO SO 75 IS 30 29 6 .. 0 53 0'3714 
20D Baikhera • . . 22 12 10 25 12 so 28 5• .. 0 46 0'3667 
210 Potwar 22 8 20 75 II 30 30 59 " I 27 0'3562 
220 Brahmangaon . 22 6 0 75 16 so 30 30 " o 56 0'3597 
•3D Balgaon No. 1 . . 22 3 20 75 17 20 sou " 0 32 0'3459 
24D Khurrampur. . . •• 1 10 7S 21 0 28 45 .. 0 42 0'3649 
•sD Thfkri • • . . 22 4 10 75 24 to 29 47 " I t 0"36o4 
o6!> A bali • . •• 5 20 75 20 so 33 14 .. 0 44 0'3356 
27D Chich iii •• 740 75 23 so 29 ss .. 1 10 0'3668 
28D Khalgohat A . 22 sso 75 27 10 31 12 " 0 53 0'3578 
29D Dh£mnod . 22 n 30 75 27 so 29 23 " I IO 0"3635 
soD Reg wan 22 6 0 75 29 40 27 33 " o tS 0'3744 
31D Dnlani • . . . 22 2 20 7S 28 40 28 38 , 0 3' 0"3694 
saD Doingri . . . 22 0 0 75 14 40 28 48 , 0 38 o·s66s 
33D Talwara . . . •• 4 40 75 12 JO so.s• .. 0 26 0'3583 
340 Kinnoi . •• 5 30 75 8 so . 30 46 I 25 0'3623 
351> MundiakheTi : .. . •• • so 75 8 IO I 31 8 •• I 12 0'3649 
s60 Salkhern 21 54 10 75 9 40 31 4 .. I 18 0'.~556 

• 
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.A~stract sho111btt approximate rnaf"etic values at station& ooserlJed aJ 6y No, 26 Party 
d11rmg season 1908·09 - contd. 

DETAIL SURVEY STA1'10N-contd. 

Latitude. Longitude. D1p. Dectiaation. Horium.ta1 
Forei:! • 

• Name of StatiOa. Ra~U.RKS. 
2: 

:a • ' • • • • • • • • C G s . 
J! 

~g Pipri • . . . 21 57 10 75 11 40 28 51 E Ito 0'3063 
Danund . . . 21 53 20 75 i 3~ 28 4 ,, I 22 0'3552 

39D Raita . . . . 21 51 so 75 30 20 " 0 39 0'363~ 

40D Balgaon No.2 . . 21 51 20 75 12 40 28 14 " 
011 0'3773 

41D Na~alwari . • . .. 4S 30 75 1S 40 29 30 .. 112 0'36~1 

420 Kheri • . . . 21 52 30 75 20 so 28 '2 " I 0 0'36~3 

43D Likhi . . . 21 55 20 75 27 so 30 19 " 0 40 o•:\619 

440 Kbargon . . . 21 so 0 7S 36 0 29 34 " 0 41 0'3657 

4SD Sirkaiidi . . . 21 44 20 75 27 30 29 21 " 033 o'3631 

46D Dhulkot • . . 21 36 30 75 33 10 28 49 " 0 45 0'3631 
-471) Pipal Jopa · • . . 21 ,3 10 75 41 20 27 49 " 0 4' 0'3670 
480 lslampura • . . 21 39 to 75 37 so 28 7 .. 0 57 0'3683 

49D Ghari • • • • 21 39 40 75 43 so 28 28 " 0 33 0~671 

soD Mogargaon • . . 21 42 0 7S 49 30 28 31 .. I 19 0'3640 
SID Bistan A • . . 21 42 0 75 40 ID 27 59 " o 38 0'3690 

.s•D Deoli • . . 21 45 10 75 33 30 29 34 " 
0 28 0'361!6 

530 Piiwrker • . 21 45 20 75 39 20 25 25 w 0 31 03885 
54D !uwana • . . 21 48 40 75 44 0 30 22 E I 2 0'3614 

ssD ultanpur • . . 21 52 10 75 47 0 29 30 .. 0 45 0''653 
s6D Lohari • • . . 21 57 40 7S 37 so 28 4 •• 0 56 0'3667 
57D KamuthwB.ra. . • 22 2 2(1 75 47 10 30 27 " 

0 28 0'36:\0 

s8D Ka.ori . . • 22 2 so IS 41 40 29 54 .. o s• 0'3631 

:590 Dogaonwa. • . . 22 7 20 75 38 40 29 ;i .. 0 49 0'363~ 

6oD Cbamu • . . 26 39 20 72 34 so 37 .. t 54 O'J4SQ 
61D Rajabas . . . 26 34 30 72 28 so ~~ 

14 .. I 49 0'3448 
·62D Loharan . . . 26 39 JO 72 23 30 58 .. 0 47 0'.1424 
·630 Gilankor . . . 26 4S so 12 26 40 37 37 " t ss 0'3435 
·64D Pllu . . . . 26 so so 72 26 20 37 56 •• I 42 0'3415 
65D Kolu . 26 55 0 72 18 10 37 53 2 2 0'3410 .. . . ,. il 
66D Sagra # • . • 26 47 20 72 17 20 36 57 " I 25 0'3404 To 

-670 Marla No.1 . • 26 SI 10 72 13 0 36 45 •• t 9 0'3375 
680 Untw~lia • . . 26 45 10 72 12 tO 39 37 w 0 38 0"3345 e 
6gD Cban!iuma • . • 26 46 10 72 9 tO 40 9 E I • 0"3368 -5 
7oD Marla No.2 . . 26 48 40 72 12 30 41 20 " 0 53 0'3207 • 

. 71D Kalao • . . . 20 39 40 72 6 go 39 9 " 2 24 0'3410 ::£ 
.720 Bhurkoa • . 26 43 0 72 10 IO 

~~ 45 ,. o ss 0'3404 c 

" 730 Shetrawa . • . 26 35 so 72 17 20 .a W 2 I O'JSDO u 

740 R~·insar . . . 26 29 0 72 18 so 36 59 E o:f> 0'349'1 ::a 
750 Soalia • • . . 26 26 so 72 12 40 37 37 " t I 0'3398 E 
76D Somesar 26 34 20 72 IO 0 31 56 '3i 0'3513 0 . . " .I: 
77D Jethania . . . 20 37 so 72 II 40 39 17 " 0 I 0'3465 il 
78D Rataria 26 36 so 72 150 38 34 " 244 0'3416 

Sardar·Singh:ki·Dboni : 
> 

790 2f 38 20 ji 48 so 35 17 ·'' 3 19 0'3297 ·c 
SoD Dhursar 26 49 30 6 2 •s 0'3347 " • . . 72 U tO 40 .. ... 

. 8tD Marwa . . 26 45 0 71 54 tO 38 6 .. 4 45 0'3552 .!!! 

82D Modadri . • 26 49 so 71 44 tO 37 19 " 2 19 0'3414 = 83D Udhania • . 26 58 o 71 43 10 37 35 .. 2 17 0'3405 
840 Rathora . • . 27 6 40 1' 53 10 37 24 " 2 7 0'3139 
8sD Khara • • . •7 I 50 72 7 30 gS 1 .. ' s• 0'3414 
86D Bengti (Baril' • . 27 9 10 72 10 30 38 3' .. 2 16 0'3429 
87D Jal6ra • • • 26 59 40 72 24 30 38 IS .. 212 0'3417 
88D UparU , • . 27 3 10 'f2 t6 0 38 20 " 211 0'3419 
8gD ~adu • • . •6 55 10 72 8 0 38 5 .. I 38 0'3367 

"90D' kka • • • . 26 57 30 71 59 30 38 23 .. I 55 0'3310 
91D O~dia . • . 26 so 30 72 6 30 39 57 .. I I O'J28o 
92D Moru . 26 42 10 7' s8 30 ~g 

20 .. I 22 0'3475 
·930 Shetr!w~ (a): • 26 35 so 72 17 20 9 w 012 0'3463 
940 Garawad • • . 24 14 20 75 10 20 34 23 E I 31 0'356z 

9SD Jlran • • .. 24 t8 40 74 53 30 33 35 .. 2 9 0'3542 
¢D Thara • . • . 24 II u 74 51 20 33 12 " I 24 0'3555 
97D Pal soda . • 24 21 40 74 59 20 33 22 .. I 0 0'3552 
98D Neemuch . • 24 27 0 74 52 so 34 •8 ,, ttl 0'3551 . 
99D Beri . • . 2.J. 23 10 74 45 to 33 51 .. ... 0"3540 

-,ooD Bam ora . . 24 24 so 74 34 10 33 57 • • t 41 03547 
tolD Bari • . . . 24 JO 50 74 39 40 34 16 .. I 39 03544 
I02D Bad~sar . • 24 41 ro 74 30 30 34 29 .. I 49 0'35 .. 

I03D Bhadaura . • 24 42 40 74 21 so 34 21 .. ISO 0'3'i24 
I04D A kola . • 24 45 0 1"- .. 0 34 13 .. I 38 0'\523 
tosD Newania . • . 24 38 2R 74 3 0 34 t .. t 33 0'3525 
to6D Hila . • 24 33 40 74 11 40 34 IS " '· 49 

0'3;06 

t07D Padampun\ . 24 34 so 74 20 0 34 s .. ' s• 03530 
J080 llhanuja · • • . 24 32 0 74 •9 20 34 Ia .. I 4Z 0'1535 
1ogD Pachar . . • 24 24 20 74 2j so 33 49 .. I 38 0'3538 

·noD Bhairvi • . 24 19 40 74 34 3<> 33 46 " 1 39 0'3552 
tnD Barol . . . . 24 17 50 74 43 20 33 43 .. I 27 0'3550 
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Abstraet slwwing approximate magnetie values at stations observed at by No. z6 Party
during season 19o8-o9-contd. 

DBTAIL SURVBY STATION-cone/d. 

JJ 
. I O.clinatioo . Horizontal Latitude. Longitude. Dip. Foree. 

Name of Station. 

" • ' " ' . • I . • ' C.G.S . • • 
I 

112D Harawarda 24 II 30 74 42 0 33 23 E I •7 0'3555 . . . 
1130 24 4 20 74 45 20 33 21 0 58 0'3555 Hamotar . 

" 1140 J<aHanpura 24 4 30 74 5~ 20 33 21 " I 16 0'3555 . . 
nsO Khiraut . 23 57 2o 74 48 0 33 23 " I ~ 0'3508 . . 

18 1160 Sll.gthali . 23 49 to 74 48 10 32 s• " 1 0'3564 
1170 Dbanderio . 23 SO Io 74 56 40 32 42 » I >3 0'3564 

Jawll.•ia 74 5·~ 30 33 9 I IO 0'3556 n81)' . 23 57 30 " 1190 111andsaur 24 4 IO 15 440 34 I " I •5 0'3637 . . . 
1200 Sunti . . . 24 6 0 75 13 so 33 4 " I 18 0'358• 
1210 BarwAn 23 $6 so 15 " 0 32 55 " 

0 s8 . 0'3573 . . 
1220 Kachnara . . . 23 so 30 75 6 20 32 30 " I • 0'3553 . . 

FIELD STATIONS. 

3
n d !longitude, 

:! Na.meof Station. Survey No. ----1----1----1----J 0 • • 

Dip. Dec1inatioo, Hotitontal 
r·Drce. 

~-1--------1-----1 
1215 
12I6 
1217 
1218 
1219 
1220 
1221 
1222' 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
12J5 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1240 
1247 
1248 
12+9 
1250 
1251 
1250 
1253 
1254 
1255 
12$6 
1257 
1258 
IJS9 
ta6o 
1061 

Kyauktaw 
Paletwa • 
Kaletwa . 
Kyaukpyu 
Ramree , 
Cheduba 
Sandoway 
Kyeintali. 
Gwa • 
Bawml 
Taseng • · 
Ngo·yOn·kaung. 
Kabaung·hmau 
Labutta • • 
Wak~ma • 
Mya·tha • 
Ma·ubin • 
PynpOn • 
Kad6n·kani 
Vandoon . 
Me·za·li·g6n 
Pety~ . 
Tabee . 
Taungup , 
~ai . 
Sakamau. 
Tbani>aya 
Kyunghaung 
Mi-tan 
Ky6ndo • 
Mya·wadi 
Amherst • 
Anin 
Ye • 
Mvitta • 
G6nnyin Seik • 
Malee 
Kan·hmaw 
Bbkpyin • 
Victoria Point • 
Tenasserim 
Srinagar 
Sonamarg 
Mulbekh • 

• 
Leb • 
Panamik. 
Kigll Langar 

~ 
" g Ji u. 

" 
" .. 
.. 

13 
I 

• 
3 
4 
s 
2 

3 
4 

" 5 n ·• 
3 
4' 
s· 
6 H u 

.. 
" 
" 

" .. 
, 13 

* 6 .. 7 u 14 
, 15 
ti 3 

4 " .. .. 
" .. .. .. 
H 

" u 

i 

' 9 
10 

2 

3 
4 
3 

.. 4 

~; 

... 

... 

20 so 30 
21 18 10 
21 44 0 
19 26 0 
19 5 so 
18 51 10 
18 37 so 
18 0 0 
17 3S 20 
17 18 30 
16 54 20 
16 3" 20 
15 59 so 
16 8 40 
16 36 0 
16 14 10 
16 44 20 
16 •1 lo 
15 46 40 
17 • So 
17 52 so 
18 .s 30 
18 38 20 
18 51 40 
19 17 10 
19 38 so 
16 1 20 
IS 3• 10 
16 0 IO 
16 35 so 
16 41 20 
!6 4 so 
15 39 40 
15 14 40 
14 10 so 
13 41 20 
13 6 so 
II 48 20 
II 16 40 
9 59 30 

12 5 40 
34 4 17 
34 18 45 
34 23 2 
34 9 30 
34 47 0 
35 12 0 

92 ss 40 
92 51 4<> 
92 47 so 
9.1 33 30 
93$2 0 

93 43 30 
94 22 0 
94 29 10 
94 34 so 
94 34 40 
94 23 40 
94 18 0 
94 16 40 
94 4S 20 
95 10 10 
95 17 0 
9S 39 10 
95 40 so 
95 12 so 
95 38 10 
95 14 0 
95 8 20 
94 40 20 
94 14 so 
9~ 8 0 
94 0 10 
g8 2 10 
ga 15 20 
98 26 30 
g8 3 so 
9829SO 
97 3~ 0 
97 44 0 
97 i1 IO 
9~ 29 so 
g8 t8 so 
98 19 40 
g8 33 20 
98 49 30 
g8 35 20 
99 3 30 
74 49 1 
15 18 s~ 
76 21 29 
77 ~4 15 
77 33 40 
78 0 55 

. ' 

26 s2 
27 so 
28 39 
23 s8 
23 20 
22 4~ 
21 53 
20 56 
20 I 

'19 22 
18 27 
17 33 
16 17 
16 48 
17 so 
17 4 
18 13 
17 IS 
16 11 
18 55 
ao 39 
21 33 
22 16 
•• 42 
23 44 

~a ~~ 
15 37 
J6 40 
17 ss 
18 8 
16 38 
IS 41 
14 52 
12 29 
II 21 
10 12 
1 4 
s 48 
2 46 
1 43 

49 18 
49 30 
49 30 
49 24 
so g 
so 51 

• • 

E o 39 
u 0 45 
~~ 0 49 
" 0 35 
Jl 0 34 
n 0 34 
IJ 0 32 
jJ 0 29 
,. 0 24 
J? 0 25 
JJ 0 23 
., 0 20 
, 0 19 

" 0 38 
,, 0 36 
, 0 24" 
, 0 :4 
,, 0 23 
., 0 . 19 
JJ 0 27 
., 0 27 
,, 0 29 
, 0 32 

" 0 33 
" 0 35 
" 0 36 
,. 0 35 
" 0 31 
,, 0 34 
, 0 35 
" 0 35 
, 0 29 
, 0 26 
, 0 31 
" 0 31 

'" 0 27 ,. n 31 
,, 0 21 

Jt 0 23 
" 0 20 
" 0 29 
, 2 54 
" 3 55 
.. 3 49 
, 3 34 
" 3 53 
.. 3 59 

C.G.S. 

0'3818 
0"3807 
0'3798 
0'3862 
0'3872 
o·38H2 
O'J88g 
O'J8g8 
0'3907 
0"3912 
0'3911 
0'3923 
0'3931 
0'3936 
0'3925 
0'3924 
""3916 
0 '39•5 
0'3932 
0'3925 
0'3909 
0'3<9~ 

,0"3888 
o·38E4 
0'3873 
o·J863 
0'3936 
0'3942 
0'3938 
··~gog 

0'3926 
0"3932 
0'3936 
0'3948 
0'~9>5 
0'3953 
0'3075 
0'39114 
0'3970 
0'3970 
0'397• 
0"3101 
0'3107 
0'3154 
0'3123 
0'3101 
0'3081 

REMARkS. 

·C: .. 
u 
~...: 

e6 
O,c 

.l: .. 
'OS 
"~ .::-: 
~ ., . 
'0~ 
.!!! 

:ci 
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SCIENTIFIC OPERATIONS. 

AIJslrtrct sh!l'llling appr11ximate magne#e valUI!& at statt"1111S observed at 6y No. ~ Party 
during season I908-o9-concld. 

REOBSERVED FIELD STATIONS. 

<i Latitude. Longitude. Dip. Declioatioa. HorirontaJ :z: Force. 

l 
Name of Station. Survey No. RIMARitS. 

• ' " • ' h • ' • ' C.G.S, 
-

20 Asolai . M I 26 42 10 7• IS so 37 46 E ·O 13 0'3395 
21 Phalodi n 5 27 7 40 72 21 so 38 20 

" • 4 0'3409 
otA •• (•) . .. .. 27 7 30 72 21 20 38 15 " 2 I 0'3415 

71 Labore . fl 8 31 35 so 74 18 so 45 ~~ .. a sa 0"3210 
134 Bfkaner H 3 28 0 40 73 t8 so 39 .. • 6 0'3389 

~ '39 Viram~am H 13 23 8 10 72 3 30 31 19 .. I 7 0'3565 
157 (Panth Plplia . n I 24 12 :20 75 0 40 32 aS .. I 19 0'3589 f. 158 Nlmballera . :t 3 24 37 20 74 41 40 34 30 .. I 38 0"3526 2 172 Ohond . . 3 18 28 0 74 35 10 22 20 .. 0 18 0'3686 
207 liirur +t 4 13 35 so 75 58 10 II 26 Wo 34 0'3790 -5 

0 
217 Kolh~pur * 2 16 41 so 74 14 IO 18 15 E 0 18 0'3733 :E 223 Mann~&d • . +~ 2 20 14 40 74 26 20·. 25 29 " 0 58 0'3654 c: 26o Kavas . . !t! 6 25 s• 20 71 3' 40 35 59 .. • 7 0'3457 II 
327 Tuticorin . I 8 48 10 78 9 0 0 7 WI ao O'J807 :E 
387 Betrd«:nla . H 7 14 48 40 79 57 20 14 IJ .. 0 5~ 0'3807 
413 Hardi ot, G.T.S. n 7 71 51 0 39 10 E j 26 57 30 3 0'3378 

'486 Oaltonganj . u 3 24 2 0 84 4 30 32 54 • I 18 <>'3665 

1 

-

544 B~r~n • . 
·-~ 5 25 5 JO 76 JO 30 35 18 

" I 27 0'3527 
556 Barw~ha, f: • 22 IS 20 76 I 30 29 40 .. 0 58 0'3631 
590 Anjhi . l! 9 27 38 20 79 59 20 39 26 .. I 53 0'3469 ... 
598 Kathgodam il! I 29 IS 20 79 32 so 42 8 .. • 24 0'3381 .!!1 
621 Bistan • . n 9 21 41 so 75 40 10 27 54 " 0 59 0'3758 :C 622 Khal Ghat . " 10 22 8 so 75 27 10 33 11 " I 54 0'3~75 
623 Ohar .. II 22 36 0 75 18 JO 30 • .. 0 42 0'3670 
836 Parbatipur u :l 25 39 10 88 55 10 36 19 .. I 22 0•3629 
86o Lumding ~: 6 •s 44 so 93 10 40 36 21 .. I 16 0'3669 

Repeat Stations. 

0 Latitude. Longitude. Dip. Decliaatioa. Horiaoatal :z: Force. .. Name of Station. . RIMAaKS. ----;§ ~ ' ' 0 ' ' • ' • ' C.G.S. 

r Udaipur . . 24 35 33 73 41 57 34 4 !E I 24 0'3527 
II Karachi . . 24 49 so 67 2 • 34 23 .. I 4" 0'3453 
Ill Quelta 30 II 51 67 0 20 43 u .. 3 I 0'3130 ~ IV Bahawalpur 2y 23 ., 7' 40 37 40 14 .. • s• 0'3316 v Rawalpindi . . 33 35 16 73 3 6 48 2I .. 3 45 0'3116 l VI Bharatpur . . 27 13 •7. 77 29 28 38 52 .. I 58 0'3454 

VII Bangolore . 12 59 35 77 35 58 9 57 Wo 4• 0'3816 -5 VIII Dharwar . . . 15 27 26 74 59 35 'P' .. 0 16 0'3758 0 
IX Porbandar .. •• 38 20 69 37 6 2 57 E I 13 0'3598 :s 
X Fyzabad . . 26 47 ., 82 J 40 J8 I .. I 45' 0'3535 8 XI Sambalpur . . . 21 28 3 83 24 27 sa " 0 46 0'37~3 

XII \Valtair . 17 42 57 83 19 I 21 20 .. 0 10 0'37 5 :E 
XIII Oarjeeling . . 26 59 49 88 16 39 38 25 .. I 32 0'3570 J XIV Gaya • • . 24 46 JO 84 s8 54 34 23 .. I 7 o'366s 
XV SeCunder3b6d . . 17 27 II 78 •9 16 20 14 " 0 15 0'3794 

] XVI Bhusaval . 21 2 46 75 47 18 •7 5 " 0 so 0'3678 
XVII Jubbulpore . 23 8 57 79 s6 44 31 II .. I 0 0'36~1 

XVIII Tavoy • 14 4 so 98 12 30 .. 16 .. 0 28 0'3960 
XIX Lash10 • . . .. 56 47 97 44 40 31 18 .. 0 ~43 0'3766 .!Q 
XX Alcyab • • • 20 7 53 92 53 18 •s 31 0 42 O'J839 :C . ~ 

XXI Silchar or Cachar • . 24 49 43 92 47 21 3444 .. I 8 0'3694 
XXII Dibrugarh . 27 29 24 94 55 40 39 31 .. I IS 0'3587 

XXIII Port blair II 39 10 I 92 43 13 6 18 Wo 8 0'3954 

NOTB.-Tbe above walues of Dip Ded10atiOD and Honzoatal Force ate uncorrected far acutar chaap, diurnal 
variation, instrumeoW differences, etc., and are to be considered preliminary value1 oaly. 

Where blanks occur, values have already heeD found duriDC previOUI field seasou, or the obHrvabons 
have aut been completed. 

The ~ numben refer to tOe r,bl;.bed chart, thaa No. ft S deaotes No. 3 otatloe, tb .. pherical -
ordinateool whoseceotreare:MI Nortb Latitude oml76" EOit Longitude. · • 

All Longitudes are relrnblc to that of Mad•as 0boel'faloJ7 talrea at the nlae 8o' 14' 47" Eut !Tom 
Greenwir.h. 



PART II. 

TOPOGRAPHICAL SURVEYS. 

NORTHERN CIRCLE. 

NO, 9 PARTY (wide INDEX MAP OF NORTHERN 

•35· The party continued the_ work on which 

CiRCLE FACING PAGE 46). 
it was employed during the 

preceding season in Dera 
Pwsonnel. Ghazi KMn district of the 

lmp,ial Of!icm' Punjab and also extended 
Captain G. A. Beazeley, R.E. in charge from 151 May to 301b its operations into the Pun

September 1909· 
Lieutenant E. C. Baker, R.E, in charge from 1st October 1goS to jab districts of Mianwali 

30tb April•f?. and Muzaffargarh and also 
Lieutenant • J. M. King, R.E. into the Dera Ismail Khan 

p,_~indal 0/fictrs: district. 
M esars. J. A. Freeman, H. C. W. Stotesbury, F. W. ~arteo, D. 1{, 

Rennick, R. c. Hanson, H. w. McDonald and F. J. Gnce. 136. This work consist-
Subo,dimd• Establishment, ed of I inch= I mile topo-

•6 Surveyors, 6 Draftsmen, 3 ~oldier·~urveyors, 2 Computers, ~raphical surveys based 
• Clerks. ' Store-keeper and I Hospital AssiStant. 10 the hills on last season's 
triangulation, and in the plains on traverses executed by No. 1 Party about 30 
years a~o. Some supplementary traversin~ and triangulation was needed. In 
the platns, lines of levels were rui:l to prov1de heights, but these sheets were not 
contoured. 

'37• The field office opened at Leiah on the North Western Railway on the 
27th of October 1908 nod closed at Dera Ismail Khan on April 8th, 1909- A 
small section under Lieutenant King, R.E., remained out till the end of the 
month, to complete some additional work which had been included in the 
programme at the end of the field season. 

138. The resurvey comprised the whole of standard, sheets 
I 1 d f MTh 39 2, 3. 4, 6, 1, 8, 1o, 11, 12, 14. •s. 16 , 39 1, 5, •3o 14 an part o 39 2 , 3 • e revision 

survey comprised the remainder of 39 ,n~ . · 
'39· The character of the ground was varied, Sheets 39 2, 3, !. 6, 1 , 39 1,

1
5-

·Consisted of very broken, hilly, inhospitable country, rising from 8oo feet above 
sea level in the east to lJ,ooo feet in the west. The remaining area lay on 
either bank of the Indus, and was flat and sandy, and, except for a strip along the 
river bank on either side, was extremely dry. 

140. The operations were somewhat disturbed in the north-western portion 
of the work, which fell. in Shinini country, Mr. H. W. McDonald, a young 
provincial officer, was murdered by fanatics, and surveyor Y akub Ali and two 
khal4sis killed, and one klzalasi and one camelman wounded by raiders. This 
did not, however, prevent the completion of the sanctioned programme. 

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

Description of Survey. Outtum, I Costol'ale 
tR81\U.RK.S. sq. miles. per sq. mile. 

R 
Triangulatio~, 1-inch scale 309 11'3 

Traversing . . . 52 (a) 34'9 (a) Linear miles. 

Levelling . ; 15 (a) 27'5 

Mapping . . ... g·S -
Dtn'AIL SURVIW, 

Re-survey, J•inch scale 
4,313 17'2 . . 

Revision •-inch 
285 14'1 

" . . 
TOTAL DETAIL SURVEY . 4·598-, 
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142. The total cost of the party for the year under report was R1,30,298.' 
143• Durin~ the recess the fair mapping of the following sheets was com

pleted and sent m for publication :-
I Th • . h . I M 39 6, 7, 1o, 11, 12, l4o 15• e remammg s eets, r.e., 39 4. S. ,6, 39 8 , 

39 1, 5, •s. 14 are nearing completion. Triangulation charts in degree 
sheets 34 I. and 34 J. are in progress. 

144. The health of the party was only fair, as the district was full of fever 
which interfered somewhat with the work. ' 

145. The party offices were inspected by the Surveyor General during 
July 1909· 

NORTHERN CIRCLE. 
No. 12 PARTY ('llide INDEX MAP OF NORTHERN CIRCLE FACING PAGE 46). 

146. The party continued the work on which it was employed last year in 
· ft 

1 
the Peshawar, Hazara and 

r11sorm• • A k d' . 
l P 

• 1 O"' ttoc tstrtcts. 
m ..... qoCir$: Th 6 ld ffi 

Brevet· Major E. T. Rich, R.E., in charge up to 2oth May rgog. I47• e e 0 ce 
Lieutenant B. C. Baker, R.E., in charge from 21st Ma~_ tgcg. opened at Peshawar on 
LieutenantS. W.S. Hamilton, R.E., and Captain L. C. Thuillier, I.A. the :z 3nd of October 1908 

Provincial Officers' and closed at R;iwalpindi 
Mes<rs. F. H. Grant, H. H. P. Butter6eld, F. E. R. Calvert, on 21st May 1909. One 

Rahmatullab, Dbani Ram and Abdul Karim. section was left behind to 
Sr<borJinate Establishmllll ' complete the work in the 

2o _surveyors (Pennanent and Te'llporary), 3 Soldier·Surveyors, higher hills, and remained 
2 Wnters, 1 Computer and t Store-keeper. in the field until july agth. 

148. The country surveyed in the 'Peshawar and Attock districts consisted 
mostly of rich alluvial cultivated lands broken up by ravines, the average groun:l 
level being about I,ooo feet above sea level. In the Hazar.1 district the hills 
rose to nearly Io,ooo feet, and the survey included most of the well·known 
stations in the Murree hills. 

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

Out turn, I Cost·rate Description of Survey. sq. miles. i per sq. mile. Raau.aa.s. 
I 

R 
Mapping • ... - 2'4 . 

DETAIL SURVEY. 
Original survey, 1-inch scale 953 13'9 ' 

·~ . 
:z-inch . 1,359 42'5 . 

" " Forest reVISIOn survey, 4·inch 
scale· 70 6•2 -. . . 
TOTAL DETAIL SURVEY . 2,382 

The 1·inch work comprised the whole Qf standard sheets 43 3, 
4

,F
7
, 8, exclusive 

of the amount of 4·inch Forest revision SW've~, all of which fell in these !!heets. 
It also included a small portion of work in 38 "'il· The 2·inch work comprised 

standard sheets 43 ; , 43 ,., 1~; , 6 and parts of 43 7, 8~ 11 , to complete the com
pilation of these sheets. 

ISO· The total cost of the party for the year under report was R84,012. 
I5l· During recess the following standard sheets surveyed during the year, 

C B d N ld, namely, 43 S' 43 1, 8, 11, 12 were drawn an sheet 3!! 11 was comp ~te to marg•~· 
Th~ following sh;ets previously surveled were als~ dra":n and subm1tted for publ1· 
catron·-3~8 -6 38 .2... and 43 -. A spectal t·mch map was also drawn, 

• t 12, I ' 13 4 
and the whole of these maps were forwarded to the Superintendent, Northern 
Circle,.Jor submission to the Map Publication Office. 

152. The health o! the party was good. 
G 2 
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' 153. The party was inspected in the field by ~he Surveyor General during 
March, and by the Superintendent, Northem Circle, m December, F~bruary and 
March. The recess office was inspected by the Surveyor General1n July, and 
b:y the Superintendent, Northern Circle, frequ~ntly th~ougho!lt the re~e~s season. 

154. The programme for next year cons•s•s of the detall and ,!'eVISion survey 
on the •·inch scale of 19 standard sheets, namely, 39 9, , 3, 14 and all of 

sheet 44 A. 

NORTHERN CIRCLE. 

NO. 14 PARTY (vide INDEX MAP OF NORTHERN CIRCLE FACING PAGE 46). 

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

Pmonn.Z. area under survey lay in 
I.np~rial Officm: the Attock, Rawalpindi, 

Lieutenant 0. H. B. Trmchard, R.E., in charge from 151 October and Jhelum districts of the 
tgo8 to 15th June 1!1"9• Major C. H. D. Ryder, D.S.O., R.E., 
attached from 7th to 15th June 1909. and in charge from Jfith June . Punjab, while the triangu• 
sgog. Lieutenant A •. A. Chase, R.E., from 1st July 1909· lation extended into Kash· 

Proolncial Officers: mir. The country under 
. Messrs. T. W. Babonau, H. H. B. Hanby, H. B. Simons, C. West, survey was of an opom, 
A. B. Hunter, W.J. B. Miller, A. G. Wiseman and W • P. Hales. undulating nature without 

Subordlnat• Establlshmmt: auy high bills ; it was, 
46 Surveyor., etc. however, int~rsected by 

· 'many deep ravines and by broken ground. • 
· 156. Operations in the field commenced at the end of October and the 
members of the party returned to recess,quarters at Mussooree on various dates 
between the middle of April and middle of May. 

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

43 ~ (partly surveyed last y-ear) and 43 6, 1, 8, 9, 10, 11,~ •• ,
3

, 14, , 5, , 6• 

Messrs. C. West and A. B. Hunter triangulated for the scale of 
1 inch = 1 mile, the remaining portion of 43 G and sheet 
43 ~, sheets 43 4~8 having already been triangulated and 

43 ~ surveyed by the Training Party. Mr. West, assisted by 
Surveyor Ram Singh, triangulated for the scale of 2 inches = 1 

mile, sheets 43 12~ 16 and· southern halves of 43 11~15• This latter 
work was computed in the field and used for this season's tope· 
graphy. Mr. F. C. Pilcher was attached to this party for con· 
venience of supervision, but his results have been included in No. 
18 Party's report, as he ~;~roperly belonged to that party. 

158. The following table shows m detail the outturn with cost-rates for the 
year unde~ report, and for purposes of comparison those of the preceding year 
are also g1ven :-

Outturn, sq. miles. Cost~rate per sq. mile. 

Description of Survey. 

- 1907•08. 1908-og. 1907>08. x!)OS-og. 

N R 
Triangulation, 1-inch scale . . . ... 3>760 ... 4'2 

" 
:a-inch , . . . 1,365 750 7'2 4'1 

Mapping • . . . 2,738 3,750 1'7 7'6 

0BTAIL SURVEY. 
Original survey, 2-inch scale . . . 2,103 . 2,830 30'5 20'2 

. 

1 59• The total C?St of the party fo~ the year under report was R 1, 10,538. 
160. The followmg 11 sheets (surveyed and drawn on the scale of 2 inches 

= 1 mile for reduction to the scale of 1 inch = 1 mile), constituting the arrears 
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-of last year, were sent in for publication at the commencement of recess, i.e. 
0 . c 

sh~ets 38 •· 6, S. lo, u, Ia, 14, 15, •6 and 43 a, 3 • . 

161. All the sheets surveyed during the year under report will be sent in 
.before the close of recess, 'IJis., sheets 43 "'6, 7, 8, 9o ,., .~ 12, •3. 14, ,5, 16• 

Three sheet.s surveyed by the Training Party were handed over to 
No. 14 Party to be drawn. Of these, 43 ~ has been submitted 

for publication, and the other two, 43 ~- and 43 : 1 are complete 
but await a boundary reference. 

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

163. The party was inspected by the Superintendent, Northern Circle, twice 
-during the field season and rllpeatedly during recess, and by the Surveyor Gene· 

. Tal during recess. · 
164. The programme for next field season provides for the survey on tlie 

'scale of 1 inch = a mile of sheets 43 •• ~3 , and of the whole of 43 G, except 
G 43 12 already surveyed. 

NORTHERN CIRCLE. 

No. 18 PARTY ('!Jide INDEX MAP OF NORTHERN CIRCLE FACING PAGE 46) • 
• 

165. The head·quarter office of 

p,,son n1l. 
lmp~rial Oflic"• : 

the party opened at Dera Ismail KMn on 
the gth November and 
was transferred to Mian

Captain E. A. Tandy, R.t;;., in charge till 16th August, and Cap• 
ctain L. C. Thuillier, I.A., in charge !rom 17th August 1909· 

Provincial OjJinrs: 
Messrs. J. G. S. Rae, H. W. Biggie, C. E. C. French; j. R. 

Newland, F. C. Pilcher, H. T. Hughes, Maya Das Puri and Abdul 
.Aziz. 

w!li on the 18th February 
I 909. Field work was, 
however, commenced 
during October ; a traverse 
section and an advance 
party worl<ing in Dera 
Ismail Kh!n district, the 
Bari Doab section at z6 Surveyors, 19 Traversers, 19 Draftsmen, 19 Computers, 3 

-clerks, 1 Store-keeper, 1 Hospital Assistant and 475 Menials. Montgomery and the 
Riverain section at Lahore. 

166. To begin with, surveyors were concentrated on sheets 39 
5
,
1
g , 38 .~ 

2 

and the trans-Indus portions of 38 s. :. 1 , in three camps, under Messrs. Biggie, 
French and Newland, while Mr. Pilcher ~as employed on triangulation in the 
~salt Range under the orders of the Officer m charge No. 14 Party. 

On the completion of sheets 39 -
5

1 the surveyors werll drafted to new 
p • 9 

_ground in sheets 38 5, 6, 7, 8, 9 and 39 .!:f-. 
Under these arrangements all sections were able to finish their work fairly 

simultaneously; and, before the end of April, Mr. French with a few of the best 
-draftsmen closed work earlier and procee<led to Mussooree to project the fair 
sheets and put on them the margins, headings, footnotes, etc., and this resulted 
.in a considerable saving of time during recess. 

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

Description ol Survey. Outturn, Coot-rate per 
RIIU.R&S. sq. miles. sq. mile. 

R 
Triangulation, 2-inch scale . 1,8oo 3"6 
1 raversiog . . • . 2,642 (11) ... (a) Linear mile&. 

DI!TAIL SURVBY • 
.Original survey, 1-inch scale • r,soo 12'4 

, , 2·inch ·, 945 33'7 

TOTAL DBTAIL SURVEY 2,445 
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The rates! for the two ~cales of s~rvey are. not fairly comparable, as so~e 
of the 2-inch work was very difficult, whde the r·mch work was easy survey m 
the Thai desert and mostly without contours. . 

The. average monthly, outt,um per surveyor o~ the I·mch scale was 34'2 
square mdes and on the l!·mch It was 17'8 square miles. 

r68. The total cost of the party for the year under r~port was R1,29!76o. 
_16g. The fair mapping of all complete sheets was fimshed and submitted by

the end of the recess. 
170. During October and early in November the adva~ce detachments. 

suffered much from fever arising from the recent heavy r11ms. Later and. 
throughout the actual field season the health of the party was good. 

171. The Superintendent, Northern Circle, inspected the party in the field' 
iii the Dera Ismail Khan district in December and at Mianwali .in February and. 
March and frequently during recess. The Surveyor General inspected the party 
in the field in March and during recess in July rgog. 

172. The prpgramme for next season consists of the 2-inch survey of sheets. 
3S __ P_ and 43 ° 6 and of the northern halves of 43 

3
°

7 1 covering part 14,15 '1,2,5, J 

h . P D 
of the Salt Range and of the 1-inch survey of s eets 38 10, 11, 12, , 3, , 6 and 43 4. 8 
and of the southern halves ?f 43 3~7 • Triangulation will be carried out in. 

D 
sheets 43 g, lo, '3• 14' . . • 

1 73· Bdri Dolib Traverse.- The traversmg and fixmg of base hnes over 
the Bari Doab d·esert area: was finished during the year. Some of the old: 
traverse framework to which all this new work was attached had been unsatis· 
factorily closed, and caused a good deai of distortion in parts of the new work, 
and this became in places so very bad that the officer in charge had during the 
previous recess reviewed the whole situation with a view to distributing the 
closing errors more satisfactorily over the whole area. This was done, and it 
was accordingly decided that base-lines must be slightly shifted over a large 
part of the area to make them corresrond to the newly assigned positions, and 
this work of '' alteration '' was additiona to that mentioned above. A small ex-
tension to the west was effected for the Irrigation Depart:mem, which they wished 
to be pushed through rapidly, but the advance party sent for the purpose early 
in October suflered badly from fever, and the work was greatly impeded during 
the early part of the season from this cause. Later in the season it was dis-
covered that the corrections had been wrongly applied in the field, and it became 
necessary to move all the pillars again. Extra men were employed, but even. 
then the work was not completed till the end of May. 
- t 74· Riverain Sectzim.-This section continued to have its head-quarters at 

Lahore under Mr. Maya Das Puri. Thi!Ul'as a most important year as regards. 
this work, as during it special arrangements were made for utilising the riverain· 
maps and assisting settlement officers in getting all difficulties cleared up on the 
ground. This work, which was commenced in Gurdaspur district last- year, was 
this season carried out under improv!Cl arrangements ; a definite scheme was 
drawn up and accepted by the Settlement Commissioner for still further expe·. 
diting and cheapening the work of future settlements, and a small selected settle· 
ment staff was given a special training for the purpose. Acknowledgments are 
due-to Mr. F. W. Kennaway, the Settlement Officer of.Gurdaspur, for the courtesy 
and patience with which he assisted this section in getting O\'tr the preliminarv 
difficulties connected with the first attempt at this work. • 

The programme for next season < onsists of :-{ 1) .Traversing along Sutlej 
river in Ludhiana district and base-line Ia ying in Jullundur and Hoshiarpur 
districts. (2) Traversing the Beas river in Amritsar and base-line laying in 
K:apurthala State. (3) Traversing the R~vi river in districts Amritsar and 
Stalkot, (4) Main traverses in the Sutlej, Beas Ravi, Chenab and Jhl'!um rivers. 

175· Pttnjab Tro.verse.-Mr. J. de Graaff H~nter, M.A., was specially attached 
to the party towards the close of fast recess reason to- overhaul all_ the traverse 
data of the Punjab, to study traverse methods and to advise th~ riverain and 
othe~ dc;tachm<nts as to the best way of improving their framework. He:: was 
also mctd~nt11lly looking after a special experimental traverse which No. 24 Party 
was c~rrying .out with Yaderin wires in the Punjab. For these purposes he 
established hts head-quarters in the office cf the riverain section at Lahore and 
was gi\'en a special staff of a few computers. · 



PART II. 

The rates! for the two scales of survey are not fairly comparable, as so"!e 
of the z·inch work was very difficult, while the r·inch work was easy survey •n 
the Thai desert and mostly without contours. . 1 . 

The average monthly outturn per surveyor ol! the r·mch sea e was 34 2 
s uare miles and on the l!·inch it was rrs square mtles. 
q r68 The total cost of the party for the year under r~port was R1,29!76o. 

r6g: The fair mapping of all complete sheets was fintshed and submttted by· 
the end of the recess. d h 

170. During October and early in November the adva~ce etac ments. 
suffered much from fever arising from the recent heavy rams. Later and. 
throughout the actual field season the health _of th~ party was good. . 

171• The Superintendent, Northern C1rcle, mspe~ted t~e.party m the field 
in the Dera Ismail Kh;!n district in December and at M1anwal! .m February and 
March and frequently during recess. The Surveyor. Generaltnspected the party 
in the field in March and during recess in July 1909. 

172. The programme for next season consists of the z·inc~ survey of sheets 

38 __ P_ and 43 ° and of the northern halves of 43 371 covering part 
14, 15 ' 1, 2, S• 6 p ' D 

of the Salt Range and of the !·inch survey of sheets 38 10, 11, 12, 13, 16 and 43 "4;8 

and of the southern halves of 43 ..E._, Triangulation will be carried out in· . J,7 
. h D 

s eets 43 9· IO. IJ, 14' • • • 
1 73· Bdri Dodb Traverse.- The traverst~g and fixmg of base hnes over 

the Bari Doab desert area was finished dunng the year. Some of the old·. 
traverse framework to which all this new work was attached had been unsatis· 
factorily closed, an_d caused a good deai of distortion in _parts of the new. work, 
and this became m plAces so very bad that the officer m charge had durmg the 
previous recess reviewed the whole situation with a view to distributing the 
closing errors more satisfactorily over the whole area. This was done, and it 
was accordingly decided that base-lines must be slightly shifted over a large 
part of the area to make them correspond to the newly assigned positions, and 
this work of " alteration " was additional to that mentioned above. A small ex-
tension to the west was effected for the Irrigation Department, which they wished 
to be pushed thrCiugh rapidly, but the advance party sent for the purpose early 
in October suflered badly from fever, and the work was greatly impeded during 
the early part of the season from thi~ cause. Later in the season it was dis·. 
covered that the corrections had been wrongly applied in the field, and it became 
necessary to move all the pillars again. Extra men were employed, but even· 
then the work was not completed till the end of May. 
- 174. Riverain Sectio11,-This section continued to have its head-quarters at 

Lahore under Mr. Maya Das Puri. This..was a most important year as regards. 
this work, as during it special arrangements were made for utilising the riverain· 
maps and assisting settlement officers in getting all difficulties cleared up on the 
ground. This work, which was commenced in Gurdaspur district last· year, was 
this season carried out ~mder improv!'d arrangement~ ; a definite scheme was 
drawn up and accepted by the Settlement Commissioner for still further expe· · 
diting and cheapening the work of future settlements and a small selected settle• 
ment staff was given a special training for the purp'ose. Acknowledgments are 
due to ~r. F.":· Ken~away, the Settlement Officer of,Gurdaspur, for the courtesy 
~d pat~enc e wtth whtc~ he assisted this section in getting O\'t:r the preliminary 
dtflicu!tJes connected wtth I he first attempt at this work. 
. 1_he pro~ramm~ fo.r next season t onsists of :-( 1) .Traversing along Sutlej 

n.ver. m Ludhtana dtstnct and base-line laying in Jullundur and Hoshi,rpur 
dtsln,cts. (2) Traversing the Beas river in Amritsar and base•line laying in 
:1\~purthala Stat~. (3) Tra~·ersing the Ravi river in districts Amritsar and 
Stalkot. !4) ¥am traverses m the Sutlej, Beas, Ravi, Chenab and Jhrlum rivers. 

175· Pt~n;ab Traverse.-Mr.l. de Graaff Hunter, M.A., was specially attached 
to the party towards the close of fast recess reason to overhaul all the traverse: 
data of the Punjab, to study traverse methods and to advise th.e riverain and 
othe~ d~tachmt nts a~ to the best way of improving tht:ir framework. H o: was 
a~s~ mctd~ntally loo~tng ~!ter !i sp~ctal ;xperimental traverse which No. 24 Party 
\\a c?rrymg _out w1th \aderm_ w1res m the Punjab. For these purposes he 
establ!shed h•s l.•ead·quarters m the office d the riverain section at Lahore and. 
was gtven a spe eta! staff of a few computers. · · · · 
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He ·made some very interesting researches into the nature and possibilities 

.a£ the projection adopted by the department in connection with rectangular co• 
ordinates, ·and has devised some labour-saving methods for com{lutations, He 
further studied the possibilities of traverse work and helped the riverain section 
to make some most valuable experiments in connection with a system of exe· 
cuting traverse work of a higher degree of accuracy, but involvin~ no prohibitive 
increase of cost, which we propose to adopt in future for Important main 
traverses. It is hoped that Mr. Hunter may shortly find time to embody the 
whole of the results of this work in a special paper. He also classified and 
examined the state of the traverse framework and prepared diagrammatic charts 
for a large part of the Punjab, but unfortunately his rather sudden transfer to 
Kashmir at the end of April left this work unfinished. It is hoped that Lieute· 
~ant MacLeod may be able to complete it during the coming ye;~r. 

SOUTHERN CIRCLE. 

CENTRAL PROVINCES AND CENTRAL INDIA AGENCY. 

No. 1 PARTY ('Dide INDEX MAP OF SOUTHERN CIRCLE FACING 
. PAGE 54), 

q6. The sphere of this party's operations lay in the Jubbulpore, Mandla, 
. Saugor, Damoh and Narsinghpur dis· 

Pmonoul, tricts of the Central Provinces, and in 

Imperial 0/JI""'s: 

Lieutenant K. W. Pye, R.E., in charge up to 
·12th June sgog. 

Lieutenant M. N. MacLeod, R.E., in charge 
· from 13th June to 27th September 1909· 

Major C. L. Robertson, C.M.G, R.E., in charge 
. from 28th September 1909-

the Rewah State of the Central India 
Agenc:y. The work was in continuation 
of, and of the same nature as, that 
carried on in the previous y~ar, with the 
exception that a certain amount of the 
revision survey was undertaken on the 
1-inch scale, 

P•ovincial 0/Jicm: i 77. Field work was commenced on 
M F S B II F P WI h W Sk'll' the ISt November 1908, and closed on essrs. , , e , • • a s , • 1 Jng, 

·c. Litchfield, B. M. Berrill, R. E. Saubolle, the :zoth April 1909, when the programme 
.J. G. D. Vander-Beek and Munshi Lal. was completed, with the exception of a 

SubD•tlinate Establishment: portion of sheet 64 ~ • The recess 

3a Surveyors, etc. office opened at Poona on the ~sth 
April 1909. 

178. The country surveyed was of a varied nature. In the eastern portion 
-of the work it \Vas undulating and open, while in the south and west, particularly 
in the Rewah State, hilly country prevailed, much broken up' by ravines anJ 
covered with jungle. About one-third of the area surveyed was so densely 

·wooded as to preclude survey by plane-table fixings, and much hindered the 
·triangulation; 

• M . N A 
The area surveyed lay m sheets 55 1, •· 3o 5, 9 (part)' 55 s' 64 1, 5, 9, 1o, 13, ,4 (part) 

.and ·also ·a portion of 55 }
0

• Some ~40 miles of topographical traversing was 
. done in the jungles where it was found impossible to triangulate. 

1 79· The outturn al)d cost-rates of the party were as follows:-

Description of Survey. 

Triangulation 
Fair mapping 

DBTAIL SURVEV, 
<>riginal survey, 1-incb scale 

, 11 2-inch 11 

Revision ,. 1-incb , 
, , 2-inch " 

TOTAL DETAIL SURVEY 

Outtum. 
sq. miles. 

Cost-rate per 
sq. mile. 

R 
7'7 
6'1 

26·3 I 
6•6 

13'0 
12'0 

REV ARKS. 
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The average monthly outtum per surveyor for each class of work was as. 
follows:-

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

Original survey, 2 inches =I mile -16 square miles with 10 fixings and 5 
heights per square mile. 

Revision survey, 2 inches = 1 mile -18·6 square miles with 10 fixings and 5· 
heights per square mile. . 

Revision survey, 1 inch ==1 mile -19·9 square miles with 11 fixings and & 
heights per square mile. · 

Triangulation -150 square miles. · 
Topographical traversmg-31'5 linear miles with 4 stations per mile. 
Three olhcers were employed throughout the year for instructional purposes 

on the 1-inch original survey work, which partly accounts for the high rate. 
180. The total cost of the party for the year under report was R91,793· 

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

182. The fair mapping of the following sheets has been undertaken during· 
the recess. On the scale of 2 inches= I mile- sheets 55 1,: 9

, and 55 ~- On· 

the scale of It inches= I mile- sheets 55 -1
1
0, 55 2M and 64 

5 
A • It is. , 3 I, , 9, IO, 13 

hoped that all these will be completed and submitted for publication at the end of 
the recess. In addition, sheets 54 4, 7, 8~12, 16, and 55 ~· mostly mapped in the· 
previous recess, were completed and submitted for publication. 

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

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

185. The party was inspected in recess during August 1909 by the Surveyor 
Gener.al, and in the field du~ing January and in recess during August by the· 
Supenntendent, Southern CJtcle. 

186. The programme of work for next field season consists of triangulation· 
I . . J 

of sheets 55 2, 3, 4, 7, 8 and 55 1, 2, 3, 
5

, 6, 7, g, 10, 11, 13, 14, 15, about 4,120 square mile~-
in all. The topographical survey will consist of original survey on the 1 ·inch 
~ale in the Rewah fortion, wit~ recon!ou~ing of the Jubbulpore portions, £a¥ing· . 
m sheets 64 4o 8 11 12 , 5 16• whde 64 ,-:; w1ll be completed. Sheets 55 6 # ' ' J T 14, IS,, l . 

and 55 6M 8 will be recontoured on the scale of Ii inche$=1 mile. The old 
4, '7, d . . 

work has been foun m l'rev1ous seasons to be so accurate that practically n() 
revision is required, and this work in future will generally be confined to recon· 
touring. In addition to the above, if time permits, supplementary work will be 
d • h .1 M . N d6 A "h one m s eets 55 9.13> ·55 1o, 11, 12, 14, 15, 16, 55 9.13 an 4 2, 

3
, 6, 

7
, wh1c have 

been published in the old style and oil the old graticule from comparatively 
recent surveys with a view to their being redrawn and published in the new style 
as early as possible. · 



.TOPOGRAPHICAL SURVEYS. 

CENTRAL PROVINCES AND BERAR. 

No. 2 PARTV (vide lMDEX MAP OF SouTHERN CIRCLE FACING 
PAGE 54). 

49 

187. The party has been employed, during the Y.ear under report, in continu-
. Personnll. mg th~ survey of. Berar on 

the J·tnch and 2-1nch scales 
Implrial OIJicm: d' h · I 

Captain H. Wood, R.E., in charge, Lieutenant J. A. Field, as an or mary topograp tea 
R.E. party, instead of bemg a 

PrDfli•cial Officors: training party as in previous 
Messrs. A. Ewing, C. G. Loe. Amar Singh. P. Kennegy, E. A. years. Divided into four 

Meyer, F. c. Saint, R. B. Gildea and C. B. Sexton. topographical camps, the 
Subordinat• Edablisllm••l • party took the field at Bad• 

•7 Surveyors, 3 Pupils and 4 Soldier-Surveyors, 4 Clerks, etc. nera on the 26th October, 
the head-quarters being subsequently moved to Amraoti, when the camps 
had moved to their respective districts. The native personnel was rather a 
mixed one, being made up of men transferred from other parties, and of new 
hands. The large majority of the surveyors were practically untrained, more 
than half of the men being in their first field season. Fortunately, however, the 
greater part of the area undertaken 1vas easy to survey, and not only was the 
programme accomplished, but two additional standard sheets had been com• 
pleted when .the party returned to recess quarters, which opened at Poena on 
the srd May. The advance triangulation was however much delayed both by 
the lack of officers with experience of triangulation, and by accidents or illness 
which befell those who were successively entrusted with this important work, 
and it was not until the beginning of June that a sufficient area for a portion of 
next 11eason's detail work was completed. This will be supplemented ·by send· 
ing an officer to triangulate the remaining area a month before the surveyors 
take the field. In addition to the ordinary pro~ramme, a network of tertiary 
triangulation was extended from sides of the Great Arc series over the whole of 
sheet 55 L, as the work of the previous year had disclosed accumulated errors 
of too great magnitude to allow of extension without careful checking. 

188. The country surveyed presented much variety. That' lying in sheet 
55 H. consisted of the broken ground leading down from the Basim plateau to 
the low undulating plains through which the Purna river flows. This country 
with its black cotton soil is very fertile and highly cultivated, and presented no 
difficulties for the surveyor other than arose from the height and density of the 
jowari crops which form the staple food supply of the people. The approaches 
to the plateau, on the other hand, were stony and rocky, intricate to survey, and 
overrun with a poor forest growth. The ground surveyed in sheet 55 L was the 
eastern end of the Yeotmal plateau sloping down to the Wardha river plains 
below, but the slope was more gradual and less cut up than on the other scene 
of operations. There was, however, much more dense forest on the plateau and 
slopes which presented difficulties to the surveyors, but the work in the plains 
was most easy. . , 

189. The area surveyed Ia~ in sheets 55 1, a,~(:art),s.ci• and 55 0, 3,~ 6, 7 • 
rgo. The outturn and cost-rates of the party were a~ follows:-

Description of Survey. Outturn, Cost-rate per 
RBIIARU. sq. miles. sq. mile. 

R 
Triangulation • • · • • 2,229 11'4 
Skeleton forest boundary survey, 4-incb 461 s·s 

scale. -
Fair mapping • • ' . 2,688 8·4 

' DETAIL SURVEY. 
-

Original survey, 1-inch scale • 2,448 15'2 
,, , 2-inch , • . 240 ss·o 

TOTAL DETAIL SURVEY • 2,688 

H 
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The average monthly outlurn of detail survey per surveyor was as 
follows:·-

Original survey 1 inch =I mile -2o'S square miles with 16 fixings and 3 
heights per ·square mile. . . . . • . 

Oriainal survey 2 inches = 1 mile -7 square miles wah 49 fixmgs and 13 
heights per square mile. . · . . 

Triangulation was carried on under such exceptional Circumstances that no 
reliable average outturn can be given. 

191. The total cost of the party .. for the year under report was R1,02,703. 
192. With the exception of an unprovoked assault by the people of Kalamb 

on Mr. Ewing for which the assailants were tried, convicted and sentenced by 
the civil auth~rities, the relations with the villagers were friendly, and the dis
trict diicials afforded every assistance. 

. 193. The fair mapping of all the sheets surveyed was practically finished 
H L · 

during the recess, and sheets 55 1, 2 , 
3

, 
5
, 6 and 55 2, 

3
, 4, 6 will very shortly be 

submitted, while 55 ~ will be forwarded later on during the· field season, A tri· 
angulation chart of :beet 55 H has also been nearly completed, but the insertion 
of the extra detail on the a-inch Forest editions of the l•inch sheets· published 
last year could not be undertaken for lack of competent draftsmen. 

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

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

196. The programme for next year comprises the detail survey of 
h L p I d 6 M h'J p s eets 55 8, ~ 10, 11, u, 13, 1"' 15, 16, 55

1 
4• 56 ~s· an ~ i, w 1 e . sheets 55 4, 

56 1, 2, 5, 6, 9, 10, 11, 13, 14, 15, and 56 .1, 2, 3, 5, 9, 10, and 56 i are to be triangulated. 

BOMBAY PRESIDENCY, CENTRAL INDIA AGENCY AND . . ' - HYDERABAD. . 

No. 17 PARTY ('Viae INDEX MAP OF SOUTHERN CIRCLE FACING PAG~ 54). 

P1rson11eZ. 

lmporlal Officers: 

Lieutenant S. W. S. Hamilton, R.E., in 
charge from 26th October tgo8 to 3oth Sep:ember 
1909-

Lieutenant A. H. Gwyn, I.A., from 1oth Nov• 
ember 1go8. . . 

ProviNcial Officers: 

Mr. S. F. Norman (Senior), in charge, from rst 
to 25th October 1go8. · 
. Messrs. J. H. S. \Yilson, P.R. Anderson, J. R. 
Newland, A. K. Matra, F. B. Kit,·hen B F 
Cooper, C. 0. Picard, P. C. Motra, E. J.' H~nby 
and A. J. Booth, 

'97· The work carried on by this 
P,arty _was of the same nature, and in con• 
tmuatlon of that of the previous season. 
The_ northern portion of the area sur.:veyed 
lay 1n th., Indore and Barwani States of 
the Central India Agency while in the 
south, the east and west Khandesh dis· 
tricts of the Bombay Presidency formed 
the scene of operations. Triangul~tion 
was carried on mainly in the Aurangabad 
(iistrict of the Hyderabad State. 

198. Mr. S. 17. Norman did not take 
the fi~ld,. and on the completion of some 

SuTHwJinGt• Est®lish,.,t, exammation work proceeded on combined 
34 Surveyors, 3 Clerks, etc. leave from 17th D.ecember 1908 pre· 

· , . paratory t~ retirement on 8th August 
1909. after 35 years ~erVJc~, th~ last t~enty of wh1ch wt:re passed in this party. 
Mr. CoopP.r tendered h!s. restgna!Ion, wh1ch was accepted, from 1st May , 909. 

199· The party, divtded up mto 5 camps, took th~ field on the 12th Novem· 
her 1908 at Nardhana, whence the head-quarters were on. the 2ist November 
moved to Fort Sendbwa, Indore. The ~eld season lasted until the end of April, 
when the programme was completed, With the exception of sheet 46 .!!. which ·it 
was found could not be finished in reasonable time. The recess office1~pened 4t 
Poena on 5th May rgog. · 
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!ZOO •. The season's operations comprised :-

(I) Revision survey on scale I inch= I mile of sheets 46 ....!Land 
. 9· '3 

46 1, 5, 6, 9~10, ,3, 14 and parts of 46 3, ~. 11 , amounting to 2,985 square 
miles. 

(2) Resurvey on scale 2 inches= 1 mile of 6c.3 square miles of reserved 
forest area previously surveyed on the I•inch scale falling in shet:ts 

0 0 
43 3 and sheets 46 2.7,1i' 

(3) Boundary skeleton survevs on the scale 4 inches=I mile of all 
reserved forest areas failing in sheets 46 3, 3,~. 11 pertaining to ~he 
Shirpur, Chopda and Yaval ranges of the Satpuras, aniounting to 
205 linear miles. 

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

· 46 6, to, ~ cpart) and 46 3o 4o 7• s, ~~. u, 15o 16' 

201. The scene of the detail survey operations was situated midway between 
the Narbada and Tapti rivers. The watershed of these rivers is the Si\tpura 

. range, which rises to an elevation of two and three thousand feet above mean sea
level, and forms the southern boundary of the Indore State. 

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

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

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

~Zo2. Local labour was largely employed both on account of the scarcity of 
expt:rienced kha/dsis and owing to its inherent advantages. But it is not s·~fe to 
count on more than one-third oi the menial staff being thus obtained. While 
such men are invaluable as guides and for obtaining supplies, they will not turn 
out to work early, and will rarely proceed beyond their village limits. 

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

Description of Survey. 

Triangulation • . •·inch scale 
Skeleton boundary survey, 4-inch , 
Fair mapping • • Ii·inclt , 

DETAIL SURVEY. 

Revision survey , 
Re-survey • • 

• I -inch scale 
• 2-inch ., 

TOTAL DETAIL SuRVEY 

Outturn, 
sq. miles. 

2,100 
205 (a) 

3,588 

2,985 
6o3 

Cost-rate per 
sq. mile. 

5"2 
5"2 
5"2 

13"9 
19"1 

RlliURK& 

(a) Linear miles. 

The detail surveys w!lre tested throughout by in situ fixings, as the nature 
of the country, except in a very few cases, did n<"t admit of chain pa1 tal. The 
monthly averages per surveyor for revision and re-survey were as follows :-

Revision on scalto of J·inch= 1 mile, 23"5 square miles with 10 fixings and 
4 heights per square mile. 

Re-survey on scale of2 inches= I mile, 11'7 square miles with 27 fixings 
and 6 heights per square mile. · 

Hll 
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204, The total cost of the party for the year. un?er report. was R 93,509, 
which includes an expenditure of R1o,363 o_n pubhcat1on charges and the com-
pletion of ths 4-inch Forest Maps surveyed m 1905:06. . 

205. The area under re-survey on s~ale_ of 2 mches=I mile embraced 394 
square miles of reserved forest, and was d1stnbuted as under :-

Talaka. 

Sbirpur 
Cbopda 
Yaval 

• 
• 

District. 

West Kbandesb • 
East , 

" " 
• 

TOTAL 

,Area in 
square miles. 

• 133 
• 163 

g8 

• 394 

While the skeleton forest bou~dary 
apportioned ~s below :-

survey, amounting to 2o5 linear miles, was 

Taluka. · District. Linear miles. 
g6 Shirpur , West Kbaodesh. 

East Chopda 
Yaval. • 

, 
" " 

TOTAL 

77 
32 

• 205 

206, The fair mapping made good progress during the year. In October 
1908 there were 45 Forest survey sheets in arrears and 5 sheets of current topo
graphical work on a scale of 2 inches= I mile to be 'completed and examined. 
For dealing with these, a small drawing establishment was left in recess when the 
party took the fil;ld. Of the forest sheets, 23 were practically finished, and were 
examined and despatched for publication ea_rly in the year under report. The fair 
drawing and examination of the five sheets remaining incomplete at the end of 
last year (sheets 46 1, 2,~;-6, 14) were completed by the end of January, when they 
also were sent in for publication. The remaining 22 sheets of forest survey 
arrears have now been completed, and will be submitted before the party takes 
the fielcl. The drawing of the ·,3 standard sheets of the current season's survey is 

·O d K I b . well in hand, and sheets 46 1, 2, 5, 6, g, 10, 1:» ,
4 

an 46 i3 shou d e completed about 

the end of October I gog, wliile the remaining 4 sheets 46 
3
, ~ 

11 
and 46 ~ should 

be ready about a month later. 
207. The drawing of additional detail on the 2-inch sheets for the Forest 

Department bas not yet been taken in hand. · · · 
208. All computations have been completed up to date. The triangulation 

charts of sheets 46 K and 0 are not quite ready for submission. . 
209. Mr. Sheffield, of the Federated Malay States survey, was attached to 

the party for training in practical field work at the commencement of the season 
and was employed on plane·table surveying for about 2 months, when he wa~ 
transferred to the Burma Circle to complete his course. · . 

210. On the whole the health of the party was excellent throughout the year 
Three kltalast's died. . . ' 

211. The party was inspected by the Surveyor General at Poona during July 
1909, and by the Superintendent, Southern Circle, during the ~arne month as 
well as at the end of January. ' 

212. The programme lor next season comprises:--
(a) Detail survey on scale 1 inch= 1 mile in sheets· 46 P and 

p . -4, 1· 8, II, 12, IS, 16 
parts of sheets 46 :» 6, 1o, 14, amountmg to 2,550 square miles. 

(b) Revision survey on the scale 1 inch=I mile in sheets 46 · · P and 
f P . 0 r, 2, s, g, 13 

p~rts o sheets 46 3, 6, 10, J4 aud 46 iS• amounting to 1,75o square 
.miles. 

(c) Re-survey on the scale i inches= I mile of reserved forest areas in sheets 
46 ~ a~d 46 g, 10,~3> 14' amolinting to about 390sqUare-miles. 
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(d) B-oundary traverse of such forests in sheets 46 ~ and 46 
9
, 10,~3• 

14 
as 

are surveyed under (c) above. 
(e) Triangulation in sheets 55 1, 4, 5, s. 9~ 13, 13, 14, 16 and 56 1, 

5
, ~. I3 and to 

complete triangulation in sheets 55 ., 3, 6, 
7
? Io, 1 I, 15, amounting in all 

to about s,6oo square miles. 

MADRAS. 

NO. 19 PARTY (vide INDEX MAP OF SOUTHERN CiRCLE FACING 
PAGE 54). 

213. The party left its recess quarters at Bangalore in November 1908 and 
Pmonntl. returned there in 

Imp.rial Officm: June 1909, giving 
. Major C. W. H. Symonds, I.A., in charge from r6th October I9o8 to 27th a full field season 
June Igog. of six-and-a-half 

Lieutenant C. G. Lewis, R.E., in .charge from rst to 16th Octobe< 1908 and 
from aSth June to 3oth September tgog. months. 

Provincial Of!iclrs: I! 14· The outturn 
Messrs. J. Smith, W. F. E. Adams, E. j. Biggie, W. H. Strong, A. J, and cost·rates of 

Fraser, J. St. C. Pollet, Mahadeva Mudaliar, Balaji Dhondiba and M. S. the party are <riven . 
Ganesa Aiyar. .,.. • 

s .. bmlinall Establi.shm•nt .. . in the following 
26 Surveyors, 3 Traversers, 2 Writers and I Hospita,! A"istant. table :-

Description of Survey. Outturn, Cost•rate 
REMARKS. sq. miles. per sq. mile. 

R 
riangu_lation T 

T 
. • . • . s,sso 3'[ 

3o(a) (a) Linear miles. raversmg . . . . 40'3 

0 

R 

DETAIL SURVEY. 

riginal survey, I·inch scale . 
•• " 

2-inch , . 
evision, 

" 
I·inch 

" 
. 

-
TOTAL .DETAIL SURVEY 

713 25'1 . r,o6s 62'4 } Inc!uding map· 
770 rs·o pmg. -. 2,548 

Owing to four Sub-Assistant Superintendents on probation having been 
attached to the party for instruction, and to the heavy cost of transport and • 
labour in the Nflgiris, the cost-rates are high. The average monthly outturn 
pt'r surveyor on the 1-inch scale was !18'92 square miles, on the ll·inch it was 
8·51 ·square miles, and on the I·inch revision was 44·6o square miles. 

·215. The total cost of the party for the year 11nder report was Rt,I6,386. 
216. The programme .of the party for the year under report consisted of 

f · d ·N A S B the survey o standar sheets 49 13, , 4 , 58 8, 9, 10, 11, u, 13, 14, 15, 16 • 5 '9.13 . 
A ... 

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

programme could not be completed and it was decided to abandon the survey of 
sheets 58 !Jo 

8
,
3 

, and, owing to the early break of the monsoon, sheets 58 11, 1~ 15, 1(i 

were unfimshed. The thickly populated coastal tract, also the Nilgiris district, 
more lhan half· the area of which consists of forest reserves, and the forests of 
the Malabar district were surveyed on the 2-inch scale, while the- remaining area 
was surveyed on the I ·inch scale. 

217. As was anticipated, the old Mysore maps proved <:xtremely accurate, 
and, generally speaking, the only corrections required were the actual changes in 
village sites, limits of cultivation, etc. In Coimbatore district the 4·inch forest 
survey was utili2ed for supplementary survey on the 1-inch scale. 

218. Of the country topographically surveyed, the coastal tract comprised, 
N . . . 

in sheets 49 13 , presents the same features as were encountered iu previous 
seasons, i:e., a de~sely populated area extending up to the foot of the ghats, in 
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whi~h each habitation was separately surveyed and mapped .. The _average 
number of huts over the whole of this area is 150 to the square mile, while al~ng 
a narrow belt parallel to the coast there are as many as. 400 ~o the square mile. 
The Nill(iri plateau, consisting mainly of open d<!wns, IS an rdeal country for the 
plane·tabler, though rhe work was rendered .tedio~s ~y the Iarg:e numbe~ of 
forest reserves (some 450) and by the extraordmary m~ncacy of therr bo11;ndarres; 
but it was on the ghat slopes that the surveyors met With the greatest diffi~ulty; 
here, except . in the vicinity o! coffee <;states, th~re were no roads, the JUn_gle 
was extremely dense, and the cbmate trymg, especially at the foot of the hi_lls. 
In April,, the early rains commenced, ~d the ~eate.r _part of. May was lost ow!ng 
to the unusual amount or rain and to mrsts whrch, nsmg da•ly from the plams, 
by 10 A.M. completely enveloped the upper hills. It is due mainly to these 
.:auses and to sickness among the surveyors that 5 sheets remained incompletely 
surveyed. 

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

Sheets 49 ~ , 49 13~ 14 , drawn on the 2-inch scale, and sheets 58 8, 9, ~~. , 3 ' 

drawn on the It·inch scale. . 
220. The triangulation of sheets 58 B and 58 C ·was completed, and that 

of 58 0 and 58 H in Cochin and Travancore States was commenced ; the 
computa1ions have been completed during recess. Triangulation charts 49 M, 
49 Nand 58 A will be submitted for publication. 

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

222. In the plains the health of the party was good, but in the Wynaad and 
!n the. malarious Attap<idi and Silent valleys the surveyors suffered from very 
severe attacks of fever, and even those who worked in The Nllgiris did not escape. 
One surveyor and three khalasis died during the year. 

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

224. The programme for next season consists of the. survey of sheets 
58 1 2 3 5 6 7 g BID 11 IJ 14 IS , and the completion Of sheets 58 A 6 , 

f ' • I ' , ' , , f ' II, 12, IS, 1 

mostly on the I·inch scale, in the Malabar and Coimbatore districts and in the 
Cochm and Travancore States. The densely populated areas on the coast and · 
a few £~rest re~erves in South Malabar wii_I be surveyed OJ} the 2-inch scale. 
The tnangulatton of the south o{ the penmsula, west of latitude 1t 30', will be 
completed. . 

MADRAS. 

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

225. The detachment was formed at Bangalore on the ISt November 1go8 
- p,;,~,.,1• for t~e P!!rpose of commencing survey 

Pravim:i•l Ojficlfs: 
. E. Mr. R,. Waller·Scnior, in charge and 

• Claud1uo, · -

Submlinal1 Est•blishm•nt : 
II Surveyors anilr Writer. 

Description of Survey. 

Triangulation . • . . 
DETAIL SURVEY. 

Original s~rvey, 2-inch scale 

operatrons m Coorg. It proceeded to the 
field on the 8th November xgo8 and 

Mr. returned to Bangalore in the end of June 
1909. 

226. The outturn and cost-rates were 
as follows· · -

Outturn,. Cost•rate 
REMARKS. sq. miles. per aq. mile. 

R . 
• 2,565 6·9 

. 558 36'9 
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The average monthly outturn per surveyor was 7"6 square miles. 
227. The total cost of the detachment for the year under report was 

R36,681. 
228. The programme of the detachment consisted of advance triangulation 

for No. 3 Party in the Malabar and South Canara districts and in Coorg and of 
the detail survey of sheets 48 11~ 15 • In spite of the triangulators remaining 
out in the field until well on in the rains, the triangulation could not be .completed. 
The detail survey was comple~ed, with the exception of 22 square miles, which 
willl>e surveyed by No.3 Party early next season. 

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

230. Sheet 48 ;
5 

was drawn on the ;l-inch scale for reduction to the 1-inch 
scale; it will be completed in the Circle drawing office and will be submitted 
for publication before the end of the year. The triangulation was connected 
with the Madras Longitudinal and the Mangalore Meridional series. 

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

232. The health of . the party throughout the year was good. 
233· The detachment was inspected in the field by the Deputy Surveyor 

General and in recess by the Surveyor General and by the Superintendent in 
charge, Burma Surveys. 

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

EASTERN CIRCLE (BURMA). 

BURMA. 

No. 3 PARTY (vz'de INDEX MAP 

235. The recess office closed 
p.,.,,. ... z. 

lmp•ri•l Oflicw : 

OF EASTERN CIRCLE FACING PAGE 62). 

in Bangalore on the 2nd November ageS 
and re•opened there 
again o~ .the ut June 

Captain C. P. Gunter, R.E., in charge. 

Provincial Officers : 

Messrs. W. M. GC>r'ftan, J. O'B. Donaghey, 
W. E. S. Swiney and H. D. W. Stotesbury. 

Subortllnot• Esloblishm1nl,: 

2 3 Surveyors, 1 Draftsman, a Writers and 1 Hospital Assistant. 

Description of Survey. Outturn1 

sq. miles. 

DETAIL SURVEY. 

Original survey, I·inch scale . . 1,ogs 

2-iuch , • • 39 (6) ,. .. 
Supplementary survey, l·inch scale . 1,486 

-

Revision survey (Forests), I·incb scale . 411 -
TOTAL DETAIL SURVEY • J,OJI 

. - ·-· -

19"91 giVIng an average 
of six months' actual 
work in the field for the 
whole party. 

236. The outturn and 
cost·rates of the party 
for the year under report 
were as follows:-

Cost•rare per 
sq. mile. RBIIARKI. 

R 

39'5 (a) (a) Including mapping. 

g6·2 (a) (b) Forest reserves. 

27'0 (a) 

2o·o (a) 



56 PART JI. • 

The average monthly out tum per surveyor for suP.plementary survey. on the 
• h 1 ft8 square miles on the 1-inch survev 1t was 20 square m1les, on 

J•IDC sea e was ~ • . { · "I 
the 2-inch survey 8 square miles, and on the 1 ·mch rev1s1on surveY, 41 square m1 es, 

237 The total cost of the party for the year under .report was R96,8g2. 

238: The country proved very d!fficult to survey. Almost the whole area 
hid to be rigidly traversed, and th1s ac~ounts for the poor outturn. As there 
was no triangulation done by the party th1s se~son, the whole of the charges _for 
supervision have been debited to survey: th1s ·accounts for the unusua}ly h1gh 
cost•rates. If the share of supervision, which is usually borne by the tnangula· 
tion, be deducted from the cost of survey, the cost-rates work out to much the 
same as those of last year, 

239. The programme, which was completed, consisted of the survey of 
sheets 84 6 and 84 

3
K 14 comprising parts of the Upper and 

9t 10, 11, 12, 13, l4t 15, I g, I , • • . 
Lower Chindwin the PakOkku and the Shwebo dJstr1cts. . 

24o, The a~ea under survey was again of a ve~y varied character. In the 
north the Chindwin river forces its way in a very tortuous manner through 
rugg~d forest-clad country, much cut up by streams and very difficult to survey. 
The country rises gradually in the west to the hills· of the Mahudaung range, 
about 2 ooo feet above sea· level. In the south is a highly cultivated plain, 
intersper~ed with small scattered areas of undulating hills covered with open 
jungle ; the .cultivation consists mostly of "Juar," which grew very high this 
year, and for two months greatly impeded the progress of the work.· Three of 
the interesting extinct volcanoes known locally as " Twins" on the west of the 
Chindwin river in the Lower Chindwin districts occur in this area. There is a 
lake of sulphurous water in each crater, and the water level, when measured in 
April, was found to be some 170 feet below the height of the surrounding country 
and about 30 feet above the level of the nearest water in the Chindwin river. ·' 

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

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

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

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

245· The work of the !?arty will in future lie ~n South.ern lnd.ia. Its pro· 
gramme for 1909·10 cons1sts of 3,950 square mtles of tnangulatJon for 1-inch 
survey in the South Cimara, Salem and Coimba1ore districts of Madras and of 
2,550 square miles of 1-incb survey and 390 square miles of 2-inch forest survey 
in sheets 48 a. 4, 1, 8, 10• 11, ~2 , 13, q, 15, 16 and 57 3~ 4, including portions of the 
Mysore State, Coorg Province and of the South Canara and Malabar districts of 
'Madras. 

UPPER. BURMA. -

No. 10 PARTY (vide INDEX MAP OF EASTERN CiRCLE FACING PAGE 62), 

246. The party lett its recess quarters. at Bangalore on the a 8th November 
Personnel. rgo8, and commenced field 

Imperial Officers: work early in December. 
Captain A. A. McHarg, R.E., in charge from Jst October to 25th field work was closed i~ 

October 1<108. th d f M 
Captain L. G. Crosthwait, I.A., in charge from 26th October 1908 e en ° ay 19og, and 

to 3oth September 1909· the party proceeded for 
Pro.Jincial Officers: recess duties to Maymyo 

Messrs.W. G. Jarbo, E. M. Kenny, Asmat-Ullah Khan and Abdul where, along with No. 1; 
Rahim, K. S. p . . 

Subordinate Estahlishment: arty, 1t occup1ed an office 
25 Surveyors, 2 Soldier·Surveyors, 3 Traversers, I Draftsman, I which has been placed at 

Computer, 2 Writers and 1 Hospital Assistant. the disposal of the depart• 
ment by the Government of Burma. 
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~47· The outtum and cost-rates of the party were as follows:-

Description of Survey. Outturn, Cost•rate RBMAR&S. sq. miles. per sq. mile. 

-

R 
Triangulation . . • • . 1,686 '7'8 

Traversing . . . . 226(11) 28·8 (a) (a) Linear miles. 

DETAIL SURVEY, 

Original survey, 1-inch scale . . 1,684 31'6 

Original survey, z-incb 
" • . 291 54'1 }--- -

mapp•ng. 
Revisi9n survey, I ·inch 

" • .. 82g 29'4 
/ 

TOTAL DETAIL SURVEY • 2,804 I 
The average monthly outturn per surveyor was 30'9 square miles for 1-inch 

original survey, 45'9 for 1-inch revision survey, and 10'6 for 2•inch original 
survey. 

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

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

~48. The total cost of the party for the year under report was R1,13,577• 
~49· The programme of the party consisted of the completion of sheets 

84 ,,~ 
9 

which had been left unfinished the previous season, and the survey of 

sheets 93 9, 10, 11, 12~13, 14, , 5, , 6 on the i-inch scale, and the ~-inch survey of all 
forest reserves not previously surveyed occurring in the programme, as well as 
the special survey of the Mosit reserve situated in sheets 92 D and 9~ H ; also 
advance triangulation and traversing in sheet 92 H. The programme was 
cqmpleted. 

~so. The area under survey lay chiefly in the Mongmit State and the 
height' above sea-level ranged from 330 feet in the Shweli valley to over 6,ooo 
feet in the south near the Ruby Mines. Except in the Sh1veli, the country is 
sparse! y inhabited. 

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

~5~. Sheets 93 
9
, 1o,u,u, ~3. , 4, ,5, , 6 were drawn in the party on the •l-inch 

scale and will be submitted shortly for publication. Sheets 84 1, ~ 9 are being 
drawn in the Burma drawing office. All computations have been completed. 

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

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

255· The programme for next season consists of the triangulation of sh~et 
92 D and the completion of 92 H, up to the Chinese frontier, and the •-inch 

· · I f .h t L 93 E and "3 I ongma survey o s ee s 9~ 4, 8, ,., , 6 , 3, 6, 7, 9, 1o, u, '3. , 4,,5• " •·5•9 • 

I 
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' 
SHAN STATES, BURMA. 

NO. 11 PARTY (vide INDEX MAP OF EASTERN CIRCLE FACING PAGE 62). 

256. The party leftits recess quarters at Maymyo early in ~ovembe~ 1908 
and re-assembled there 10 the m1ddle of 

P~••••1· June 1909. Much time was occupied in 
. Imt~"."' Offi<BY' • the long jourm!y to and from the frontier 

Captam R. H. Pbilbmore, R.E., 10 charge. and the a<·tual time spen~ on survey work 
PrD'IJincial Offici": in the field did not amount to much more 

Moms. 0. D. Smart, ]agdamba Prasad, than four-and·a·half months. 
S. S. M. Fieldi•g, v. W. Morton, T. P. Dewar 257· The outturn and cost·rates were 
and A. A. Graham. as follows :-

. Subortl.inall Enablishmml: 
33 Surveyors, etc . . 

Description of Survey, •Outtum, Cost·rate 
RBHARI<S. sq. miles. per sq. mile. 

. 
R 

Triangulation . . • . 1,220 6·3 

DETAIL SURVEY.· 
. 

Original survey, I·inch scale .. . 3,674 36"3 Including mapping. 
' 

The average daily outturn per surveyor was 1'54 square miles. The origin~! 
.detail survey was on the 1-inch scale with contours at too feet vertical intervals. 

· lls8. The total cost of the party for the year under report was R1,4o,so6 . 
. 2S9· The programme consisted of the completion of the detail survey of 

the Southern Shan States included in sheets 93 4, 8~ ... 161 93 1, 2, 5, 6, ~ 10, 13, 14 ' 

102 1 ,., 36,~ 11, 1.., 15 and 102 .~3• • up to the frontiers of China and French Indo• 
China, and triangulation in the Salween valley for next year'!; detail survey. 

With the exception of sheets 93 ~. 93 1~2 , the programme was completed. 
a6o. The area surveyed was situated in the north of the Kengtung State 

and lay for nearly 2oo miles along the Chinese frontier; it included the most 
easterly corner of the Indian Empire well, to the east of longitude IOI 0 East. 
The country was well populated by Shans and other hill tribes, and footpaths and 
mule tracks were frequent, The hills were steep, and though many of the range~ 

. rose to over B,ooo feet, some of the valleys were les~ than 2,ooo feet above sea• 
level. Though rough and mountainous, the country was comparatively easy to 
survey, the hill features being bold and not heavily wooded. 

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

262: The area surveyed was mapped on the 1 }·inch scale in 19 sheets, vii., 
N 0 C G S fh 93s, 1., 16 , 93 5, 6, 9, 10, 1:r. 14• 102,,., 3,6, 7, 11, 14,,5, and 1022.3. even o t ese 

sheets, viz., 93 ~ • 1021, 6,; 14, ,
5 

and 102 +• will be submitted be.fore the party 
leaves recess quarters, and the remainder will be completed by Apnl 1910 by a 
small dr<!.wing section, which will be attached to the Burma drawing office for 
the purpose. The triangulation done in the field was computed in recess and 
the results were satisfactory. 

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

264. The party was inspected in recess by the Superintendent in charge, 
Bu~ma surveys. . · -



TOPOGRAPHICAL ,~RVEYS, 59 

265. The programme for the next season consists of the completion of the 
survey on the I•it~ch scale of Kengtung and part of the Northern Shan States 
lying to the so11th of latitude 23°~t5' and east of longitude 98°, excluding tho: Wa 
States, which it is not considered advisable to enter at present for survey pur• 
poses~ Triangulation will be carried out in sheets 93 I, 93 J and 93 N. 

EASTERN BENGAL AND ASSAM. 

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

lll66. Field work was commenced in the middle of November 1908, and closed 
p,. ••• .r. early in May 1909 

lmpm'al Of/iar, giving a field season of 
Major A. Mea,s, I.A., in charge. rather less than six 

Prtn1incial 01/icers: months. The recess 
Mes•rs. P. F. Prunty, C. C. Byrne, Pramadaranjan Ray, J. H. quarters of the party 

Wllliams, Amjad Ali and L. Williams. were at Ban galore, but 
Submlinat• Establishmtnt, arrangements have been 

32 Surveyors, 3 Tr~versers, 2 DraftsJ!1en, • Computers, 2 Writers made to move them to 
and 1 Hospital Assistont. - · ; Shillong in 1910. 

267. The outturn and cost·rates were as follows:- · · 

' . .. 
Description of Survey. Outturn, Cost•rate • RBMARKS. sq. miles. per sq. mile. . . 

-. . R 
Triangulation •• . . 68o 37'6 Co~t-ratei include fair map 

. p>ng . 
Traversing • . 119 (a) 40'8. (a) Linear miles. 

DETAIL SURVEY• 
. . 

Original survey, 1-inch scale . 398 (6) :a6·4 (6) Mainly forest clad billa. 

, 
" 

:a-inch , . 66o (c) 27'9 (o) Flat open country. 

, .. 2-inch ,, . 400 (d) 99'Q (d) Forest clad bills. 

Revision survey, 1-inch 
" 

. 123 (o) :a8·4 

Supplementary survey, a-inch .. 
scale. 452 (e) 43'1 (•) Open country and low 

. bamboo clad bills. 

TOTAL DETAIL SURVEY . 2,033 . 

The avera;>-e monthly outturn per surveyor on the 1-inch scale was 21·6· 
square miles; on the 2-inch scale for original survey in open plains it was 24'5 
square miles, for forest covered hills 7'0 square miles, and for supplementary 
survev 12·6 sq11are miles. 

The principal reason for the very slow progress of the work in the forest 
areas of C~cMr and the Lushai H11ls was the extraordinarily dense nature of 
the jungle growth, quite the worst so far experienced by the party. Large blocks 
or bamboo forest in'the supplementary area account for the small outtum in this. 
class of survey. 

268; The total expenditure of the party for the year under report amounted' 
to RJ,llla,a15. 

:a6g. The programme of the party consisted of the survey of sheets 78 p,~o · 
and the 'completion of 78 ,

3
,P,5 on the :a•inch scale and ·Of· 78 ,,.,P 10 on the 

!.•inch scale, also the survey of 83 ~4 15 
, wbich consisted to a great extent _ . 10, 11, 

o£.forest re-survey on the a-inch scale. Thl;l survey of sheet 78 P was comple
ted, but it :was found imp<'ssible owing to early rains and to- the difficult nature of 
the country. to. finish any of the four. sheets allotted to th~ party in sheet 83 D.· 

I ll 
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270. ·The supplementary survey was carried out on blue prin.t r~ductions o_n 
the 16-inch cadastral maps of seasons 1894 to 18g6. The detail m the culti
vated . areas was found to be accurate, but the village sites require re-survey. 
In th!llarge blocks of low bamboo clad -" ti(as" the: survey might. be. classed 
as onginal work, the cadastral sheets showmg practically no detatls m these 
areas. The revision survey was done on blue print reductions of the . 2-inch 
survey executed by Colonel Woodthorpe and Major Badgley in I881-83. The 
quality of the old survey was found to be excellent, except as regards the con· 
touring, which had to be re-done. 

271. The area under topograph!cal . survey embraced . por~ions of dis· 
tricts Sylhet and CacMr, of the Lushaz Hills and of the Htll Ttppera State. 
The greater portion of the country in districts Sylhet and Cachar w.as flat, 
open, thickly populated and closely cultivated. The general level of this 
country only averages 50 to 6o feet above mean sea-level, and the whole area is 
covered with a network of streams, hils and ' swamps ; and the villages are 
almost invariably situated along the rivers and streams, the banks of which are, 
as a rule, sli~htly above the general level of the country. The country surveyed 
in the Lushat Hills and in Hill Tippera was hilly and nearly entirely covered with 
almost impenetrable bamboo, cane and tree forest. Supplies were plentiful in 
Sylhet and Cacbar, but labour was difficult to obtain, while in the Lushai Hills 
and the Hill Tippera State these conditions were reversed. 

272, The following six sheets will be submitted very shortly for publica-
tion :-78 !1. 10, ,,., ~3• •s. ,6 , while sheets 83 10, .~ , 5 have been partly drawn, and 
it is hoped that they will be completed before next recess. 

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

274- The health of the party was fair in the open country until the month 
of April, when heavy rain caused a good deal of sickness. One surveyor was 
invahded at the commencement of the season. Six khal4szs died in the field, 
one of whom succumbed to injuries received from a tiger. The beast made re
peated and determined attacks on the combined camp of two surveyors, three 
men being mauled before it was finally driven off. The work, in consequence 
of this animal's presence, had to be stopped in its immediate neighbourhood for 
the remainder of the season. · 

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

276. The programme for 1909·10 comprises the completion of standard 
sheets 83 ,, a, 3, s. 6. 1. !l~o, 11, •:L '"' •s on the 1 -inch and 2-inch scales, the· latter 
scale being only employed for the survey of forest reserves, and also the trian
gulation and traversing of degree sheet 78 0. 

CANTONMENT SURVEYS. 

No. 1 SECTION.-

277· Durmg the season under report this section was employed on the 
survey of the cantonments in portions of the R4.walpindi, Lahore, Meerut and 
Lucknow divisions. Mr. E. G. Little, a retired officer of the Provincial service, 
continued in charge throughout the season, while Mr. F. C. Saint" was attached 
for duty from the 17th October to the 31st December 1908. .· 

278. The survey of the following cantonments was completed on the scale 
of 16 inches = one mile, while the bazaars of four were surveyed on a scale of 
64 inches = one mile: -Landour, the seven gallies (namely :-Baragali, Kala
Mgh, Ghora Dhaka and Khanaspur, Changlagali, Khayragali and Barian), 
Barrackpore, Dum-Dum, Jalapahar, lchbapur, Fort WilHam, Shillong, Alipore, 
Attock and the n~wly added portions of Jhelum. The triangulation of Dharam· 
sala and traversmg of Lucknow were nearly completed, and portions added 
since last survey to the Nowshera and Meerut cantonments are iri hand. 



TOPOGRAPHICAL SURVEYS. 

2-79· The maps of the followin~ cantonments only were submitted for pub· 
lication :-Landour, RAnikhet, Naim Tal and Alipore. Those of the following 
cantonments with their bazaars were also sent in :-Sitofpur, Delhi, Benares, 
Mardan, Abbottabad, Dinapore, Banrou, Nowshera and of the Nowsh~::ra Cavalry 
Cantonment surveyed by this section. The following arrears of the late No. 3 
section were also drawn and submitted, namely, the cantonments with bazaars 
of Bel~aum, Saint Thomas Mount, Wellington and Bangalore. Altogether 106 
sheets m all have been sent in by this section, an outtum considerably in excess 
of that of the three previous years, and the work of the section is now more or less 
up to date. The sheets of Nowshera and Nowshera new cavalry cantonments 
have, however, been retm rred to be kept in abeyance till certain additions and 
alterations intended in these cantonments have been made, and can be mapped, 
and the maps of Barrackpore and Dum· Dum, though ready, are detained owing 
to some changes contemplated in the bazaar boundaries. 

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

Triangulation 
Traversing 
Original Sl!rvey on x6-inch scale 

, , on 64-inch , 
Mapping on 16-inch scale • 

., on 64-incb ., 
. . 

The average outturn per working day was-
Traversing 7 angles and 48 chains-

Detail survey on x6·inch s~ale 
, , on 64-inch , 

Acres. 
. 1,369 
• 12,594 
• 7.556 

136 
. 37,118 

757 

Rupees per acre. 
0'91 
o·6s 
1'51 
2'60 
0'13 
2'44 

, 8•6 acres, 
1 acre. 

281. The total cost for this section for the year under report was 
-lb7,90•· 

a8:z. The head-quarters of the section was moved to Dum· Dum from Rawal· 
-pindi at the end of November 1908, where it remained until September 19091 

-when it again moved to Lucknow. These expensive moves have enhanced the 
-cost of the section. 

283. The section was inspected frequently during the season by the Super• 
intendent, Southern Circle. 

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

No. 2 SECTION. • 

285. This section remained in charge of Mr. L. Pocock, a retired officer of 
the Provincial service, throu~hout the year under reJ>ort, and was engaged on the 
completion on .the contourmg in Jubbulpore and Pachmarhi, and on the detail 
survey of the 49 bazaars of the Secunderabad·Bolarum cantonment, on the 
large scale of 1 inch= so feet, which has aho been finished. No contouring has 
been done in these bazaars, but numerous heights have been marked on the maps. 
The theodolite traversing for work on the 16-inch and 64•inch scales was started 
in the cantonments and bazaars of Mandalay and of Maymyo in Burma, and the 
Secunderabad cantonment boundary (about 32 miles m length, with about 150 
pill<!.rs) was also traversed to determine the distance between the pillars and the 
'bearing from pillar to pillar. The traverse work at Maymyo was much retarded 
.by wet weather. 

286. The maps of four cantonments, viz., of Mhow, Sehore, Jubbulpore and 
Pachmarhi, in all 99 sheets, have been drawn,. completed and forwarded to the 
"Trigonometrical office for publication. Eleven sheets of the bazaars of Secun• 
.derofbad have also been sent for publication. 



PART 11, 

z87. The areas surveyed during the season and the cost-rates were :-
Acres. Rupees per acre. 

Traversing • 2,949 1'75 
Original survey on 16-inch scale 157 1'4 

" ,, on so-feet = r-inch 11818 7'9 
Contouring on 16-inch scale , 2,352 0'3 
Mapping on 16-inch scale , 131:0118 0'5 

The average outturn per working day was:-
Detail survey on so feet = 1 inch • o·83 acres. 

z88. The total cost for this section for the year under report was 
R23,97o. 

z8g. The Superintendent, Southern Circle, inspected the section at Secun
derab:id in August 1909. 

1Z90. During next season the survey of the cantonments of Mandalay and 
Maymvo, on the scale of 16 inches = 1 mile, and of the three bazaars of the 
Mandalay cantonment, on the scale of 64·inches = 1 mile, will be undertaken, 
and it is hoped to complete this work by the 31st March 191o, when the section 
will be disbanded and arrears of mapping transferred to the Burma Circle. A 
large amount of the necessary preliminary traverse has been completed, and the 
detail work will be started in both cantonments early in October 1909, when the 
head·quarters of the section will move to Maymyo. The area of the two can
tonments is about II square miles, and that of the bazaars of Mandalay about 
304 acres.. A great deal of the Maymyo cantonment is covered with forest . 

• 
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TABULAR STATEMENT, 

Slalemenl skown'ng the cost-rates of work executed by the Field Parties dt1rz'ug tile year 
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of 
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I 
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3 

9 

ro 

II 

12 

14 

17 

18 

19 

20 

I9o8·09. . 

COST-RAT& PIUl IQUARS JIILB • . 

Name and loeal4 Detail au..ey aDd preparatioa of of 
&eld operations. Triaugu- Tra...-.. maps oa scales of 

latioo. ·iag. 
•• •• 4' 

Topographical Sarreys. II II R II II 

Central Provinces and Central 7'7 13'4 
India Agency. 

{ 26'3(hl 
13'0(0 
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l2'o(o) } ... 

Central Provinces and Berar 11'4 ... 15'2(h) ss·o(h) 5'8(/) 
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