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GENEKAL REPORT 

ON THE 

QDperdtione of the 3 u r b e ~  of 3E11bilr 
n 

DURING THE SURVEY YEAR 
Y 

PART I. 

SUMMARY. 

AD MINISTRATION. 

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 a s  Superin'tendent, Trigono- 
metrica) Surveys, except for a short ~ e r i o d  from 15th August 1909 to the end of 
the year, when he ws 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 20th April 1909, when he pro- 
ceeded on combined leave and Colonel T. F. B. Renny-Tailyour, R.E.,  was 
appointed to officiate in that appointment. T h e  superintendence of the parties 
norking in Bombay. Berdr and Central Provinces and the Cantonment sections 
was under Colonel Hodgson, I.A., up to I ~ t h  October, under Lieutenant.Colone1 
J. M. Fleming, I.A., from I zth 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 2 1  st October and again from I ;  th  
April up to the close of the year, and under Colonel Hodgson, I.A.,  from zznd 
October to 16th Apr~l .  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. 

a. In January 1909 a building sile comprising p+ acres of the Langford 
house estate in tl:e 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 C~rcle. 

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 rgport, orders have been received lor the form- 
ation of the new Provincial S e n  ice 5nd the Upper Subordinate Service. T h e  
former %I1 consist of 7 7  posts with salaries commencing at R250 and rising by 
trieffnial increments of Us0  to 8 6 0 0  \\it11 10 additional posts carrying s a l ~ r i e s  
from £3650 to R1,ooo to be filled by sel-ction. The latter will consist of 116 

posts with jl salary of 8 8 0  rising by trienni~l increments of R 15  to Rzoo with g 
additional posts of 8250 which ail1 be filled by selection. 
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5. Colonel F. B. Longe, R.E., Surveyor General of india, as  previously re- 
ported, a r~ ived  in India on return from leave, on the 25th S e p t ~ m b e r  1908, arld 
proceeded a t  once to  Bangalore on inspection duty. H e  left Bangalore on 
October 8th for Mussooree, where he inspected the parties of the Northern 
Circle and the United Provinces, and Mussooree Drawing offices ; from there he 
proceeded to Simla arriving. on the 26th October. At Siml;i he inspected the 
Simla Drawin: office, and on the 1st November left for Roorkee, arriving the 
same day. H e  discussed the question of the future trpining of soldier-surveyors 
with Colonel Heath, R.E., Commanding the 1st Prince of Wales' Own Sappers 
and Miners, who is now entrusted with their preliminary training ; also matters 
connected nit11 the reproduction of maps in the field. 1Je visited the .Corps 
printing establish~r~enls. On the 4th November he went to Dehra [ ) i n  ahere  he 
inspected the Trit!oncinetrical Branch office, and the Forest Survey office. H e  
~ r o c e e d e d  t o  Calcutta on the 10th November, and remained ~ h r r e  till the jth- 
March 1909, when he proceeded on tour in Northern India. E n  route he satis- 
fied himself that the  maps in the neighbourhood of Lucltnow were very much 
out of date, and deficient in minor details; while those of the country round 
Delhi, and of the country between Lucknon and Delhi, require careful revision. 
A party will commence the necessary preliminary work in this area next field 
season. H e  arrived a t  Lahore on the 16th March. After inspecting the river- 
ain detachment of No. 18  Party. he decided that its drawing othce should 
remain there throughout the year instead of proceeding to Mussooree. H e  also 
inspected the special traverse detachment under Mr. J. de G. Hunter, and visited 
the Revenue and Settle~ilent Commissioners. T h e  Superintendent, Northern 
Circle, Major Ryder, D.S.O., R.E., joined him at  Lahnre on the 19th and 
together they proceeded, wid PeshBwar, KundiAn Samhsata, BhPtil~da, to Silnla. 
As this tour took him through country under survey a t  the rim?, he was able to see 
the actual work in progress, being met a t  various stations on the line, and at  halting 
places, by the officers and surveyors working in the immediate neighbourhood. 
H e  arrived a t  Simla on the g i s t  Mzrch. His camp o l k e  opened there on the 1st 
April, remaining until the 15th June. when it returned to Calcutta. On t e ~ 9 t h  
June he left S i l ~ ~ l a  for*Mussooree, where he inspected the parties of the d orthern 
Circle. H e  left Mussooree on the z r s t  July for Dehra Dlin, Where he inspected 
the  Trigonometrical Branch office, and the Forest Map office. H e  left Dehra 
D i n  on the 24th Jaly, and arrived at  I'oona 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 cn the 1st August. 

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

During his stay at  Bangalore he inspected the Circle office, and all the 
parties recessing there. On the 1st September he proceeded to .Ootacamund 
and arranged with Mr. Brazier of the Forest Department a?d Mr. Hatchell of the 
Madras Survev Department, the programme of work and other matters affecting 
those derartlnents. He returned to Bangalore,on the 7th and left Ban-lore the 
same day for Bombay arriving there on the 9th. On the follo\r.ing day ha left 
for R5w;llpindi where he arrived on the 12th. Next day heeleft for Murree and 
from thence he proceeded ro Srinagar, where he arrived on tbe 19th. After ;I 

short tour, and several interviews with the local authorities, he' was able to 
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estimate and arrange lfor the execution oi the more urgent surveys. Leaving 
Kashmir on the 14th, he arrived in Calcutta on the 3 1 s t  October. Enroute, he 
illspected the field office of NO. 14 Party at  Riwalpindi. 

6. Colonel S. G. Burrard, R.E., F.R.S., Superintendent, Trigonometrical 
Surveys, visited Mussooree d u r i ~ ~ g  May and June 1909, and i n s ~ e c t r d  the recess 

of Nos. 22, 23, 24 and 26 Parties and the levell~ng detachment of No. 25 
Party. He also inspected a t  Dehra Dlin in May 1900, the Forest Map office 
and No. 25 Party and the Survey Training School, from time to time during t h e  
year. 

7. Colonel G. B. Hodgson, I .A. ,  Deputy Surveyor General, inspected the 
Coorg detachment at  Mercara in 1)ecerrlber 1908, and Nos. 3 and l o  Parties in 
Burma during January 1909. 

8. During January 1909, Lieutenant-Colonel J. M. Fleming, I.A., inspected 
- i n  the field Nos. I ,  2, and 1 7  P-arties and on several occasions inspected the 

of  No. I Cantonment srction a t  [)urn Durn. During recess, Colonel 
T. F. B. Renny-Tailyour, R.E., oficlating Deputy Surveyor (ieneral, inspected 
the above in recess, and also visited No. 2 Cantonment section a t  
Secunderibid on his return from attending the departmental conference OF 
Superintendents a t  Bangalore during July. HF: also Inspected on several occa- 
sions the office of No. I section a t  Durn Dum. 

9. Lieutenant-Colonel P. J .  Gordon, I.A., Superiritendent in charge Burma 
Surveys, made :l short tour in South Cxnara and Cochin in May rgog. On the  
8th September 1909 he proceeded t o  Burma where he inspected Nos. I o and r I 
Parties in recess a t  Maylnyo and returned to Bangalore vid Calcutta on the 5th 
October 1909. 

lo. Major C. H. D. Ryder, D.S.O., R.E., Superintendent, Northern Circle, 
mas a t  Sirnla from the 1st to the 7th October 1908 in5pecting the  Simla Draw- 
ing ofice. Hereturned to Mussooree on the 9th October. On t h e  3rd Decenl- 
ber he left Mussooree, arriving at  Leiah on the 5th to inspect No. g Party, 
reaching Dera Ismail IChfin on the I 1t11 where he inspected No. 18 Party, and  
then proceeded to Basal t o  inspect NO. 1 4  Party. H e  inspected No. 1 2  Party 
a t  ~ b b b t t d b i d  and PesllA\rar and the riverain detachment- of No. 18 Party a t  
Lahore, returning to Mussooree on the 24th December 1908. H e  left Mussoo- 
ree in February 1909 and inspected the Bdri DoAb traverse section of No. 18 
Party at  Multin on the 17th February and after inspecting No. g Party a t  Kot  
Sultin, and No. 18 Party a t  MiAnwAli, he arrived a t  Peshdwar on the 25th, 
\there he inspected No. r a  Party. He then proceeded to RQwalpindi to inspect 
No, 14 Party and returned to Mussooree on the 4th March 1909. H e  again 
left Mussooree on the 18th March, meeting the Surveyor General and accom- 
panying him on his tour through the Punjab, in the course of which Nos. 9, 12, 
14 and 18 Parties were visited, and alter an inspection of the Simla Drawing 
office, he returned to Mussooree on the 6th April. On the 7th June he I,anded 
over the office of the Superintendent, Northern Circle, to  Lieutenant-Colonel 
\!I. 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. 

I I .  Lieutenant-Colonel \Y. J. Bythell, R.E., proceeded to Bangalore on the 
30th July 1909 to attend the survey collference and returned to Mussooree on 
the 20th August. He proceeded to Simla on the 8th September to inspect the 
Simla Dnwing office, returning to Mussooree on the 13th September. He i n -  
spected all the recess offices of the parlies undrr his administrative control be- 
tween the 7th June and the 30th September, besides visiting them frequently. 

D I ~ T R I B U T ~ O N  QF FIELD PARTIES.  

~ w F i e l d  operations were.carried out by 17 parties and 3 sections o r  
detnchnients. O f  the parties, 12  were employed on topographical surveys, I on 
principal triangulation, and 4 on purely scientific operations. A new detach- 
nient W A S  formed on  he 1st November 1908 for the purpose of commencing 
survey opeiations in Coorg. No. 7 Party (Burma Cadastral) having completed 
the work assigned to it was disbanded in December 1908. T h e  following table 

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

TRIGONOMBTRICAL. 

India . . . . 27 

SCIENTIFIC. 

lndia (Latitudes) , . 
31 { 

,, (Pendulums). 

ling). 

,, (Magnetic) . . ! 36 

I 
TOPOGRAPHICAL. 

Northern Circle . . 1 42 { 

Central Provinces and 
Central lndia Agency. 

Central 
Berir. 

Provinces 

Bombay Presidency, Cen- 50 
tral lndia Agency and 
Hyderibid.  

Madras . . . I  53 

Coorg Detachment , 54 

Burma . . . 55 

Shan States . . . I  58 

Executive Officers. 'c''~. Administrative Superintendent. 

Captain C. M. Bro.kne, D.S.O., 1 . 1 S. T. I. 
R.E.  

Captain H .  XlcC. Cowie, R.E . 
1.ieutenant H. J. Couchman, 

R.E. 

Captain H. McC. Cowie, R.E. . ... Ditto. 

Mr. C. F. Erskine . . , 1 , ,  1 Ditto. 

Captain R. H .  Thomas, R.E. . I ... I Di~to.  

Captain G. 
Lieutenant E. C.  Raker, R.E. . 

I Supdt.,North- 

ern Circle. 

Brevet-Major E. T. Rich, R.E.. 
Lieutenant E. C. Baker, R.E. . (1 :':: I:) 1 
Major C. H.  D. Ryder, D.S.O., 

R.E. 
Lieutelant 0. H. B. Trenchard, 

R.E.  

Captain E. A. Tandy, R.E. .I) ;::; I .itto. Captain L. C. Thuillier, I.A. . 
I ,, 

hlajor C. L. Ilobertson,C.M.G., 
R E. 

Lieutenant M .  N. 
R b. 

I.ieutenant I<. W. Pye, R.E. 

I ' I  M ) Ditto. Captain H. \Vood, R E. . . ; [ I - I  
I 

Lieutenant S. W S. Hamilton, 
R.E. 

Major C. W H. Syconds,  1.A. 

Mr. R. Waller-Senior 

a"= I hf Captain C. P. Gunter, R E .  . ' { ,.=, M: / Ditto, 

I 
Captain A A AlcHarg, R.E. . z ' =  I M. ) 
Capta~n L.. G .  Crosthwait. I.A. ) I,'= I M. Ditto' 

1 
Captain R. H ,  Phillimore. R.E. I"= I M. I Ditto, 

I 

20 I Eastern Bengal a 5 1 A 1 . 1 Assam. 

Seclion 
No. 

I 

C A N ~ O N M ~ N T  SURVEYS. I I .  . 
Punjab, Rengrl, United ' r . .  G .  i t  . . 

Provinces and Assam. 
I 

i ., ~ C : p d t . , S ~ ~ u ~  1 
a 

1 6 =  I M .  ern Circle, 
(D. S, G.) 

Central Provinces, Hy- 
derdbdd and Burma. 

61 I Mr. L. J .  Pocock . . 
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TRIGONOMETRICAL SURVEYS.  

13. T h e  trianl:ulation party (No. 24) was divided into 5 principal and 4 
secondary drtachments of which I principal detachment worked i n  Baluchistdn, 
I in the North-West Frontier Province, 2 principal and 2 secondary in Burma, 
I principal in Kashmir, I secondary in Assam, and I sec0nda.r~ in the Punjab. 

Principal Tviangulation. 

(a) In Saluchistin during the summer of 190s the North Baluchistin series 
was carried northward from its initial side (Zawa-Zibra of the Kaldt longitudinal 
series) up to latitude 3r0, a length of loo miles. Eight triangles were completed 
covering an area of 3,500 square miles, the average triangular error being 0'4 I". 

(b) In the North-West Frontier Province the North BaluchistAn series 
was comrnenced from the starting from the side Eani-Sakejar of the Great 
Indus series ; a length of 50 miles was completed ; the seven triangles enclose 
an area of I ,goo square miles, the average triangular error being 0.602". 

(c) In Burma (Shan States) the Great Salween series was continued east- 
wards to longitude ggO z4', a length of new series of loo miles ; nine triangles 
were co~npleted covering an area of 4,200 square miles, the average triangular 
error was 0'47N 

(d) In Upper Burma the selection and building nf stations for the Upper 
Irrawaddy series was carried northward from the side Song-Tangte of the Great 
Salween series a s  far as latitude 25' 30'. 

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

( f )  In the Punjab a traverse was run with the Jaderin apparatus from Burdla 
T. S. of the jogi TilA series to Shorkot h. s . ,  and to DordnrdlS s., a total length - 
of about I 18-miles. 

(,el In Assam the selection and buildinc of stations for the Khrisi hills 
secon&ty series dlong 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 Letpata~ing-Sulet,~ung of the Mandala y 
meridional series eastwards along the parallel of lgO 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 Salween series up to latitude 2+' 30'. 

SCIENTIFIC AND SPECIAL O P E R A T I O N S  

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

15. Captain Cowie took pentlulum observations a t  twelve stations in Centr:tl 
India with the ohject of  illvestigating the structure of the Vindhya and S i tpura  
ranges. 

16. T h e  new tidal observatory at  Moulmein was opened, and satisfactory 
observations were obtained. Tidal operations mere continued at  the eight per- 
manent stations. Levelling operations were carried out by three separate 
detachments. Three important main lines o f  levelling were completed, viz.: -  from 
Ferozepore to .4hmaddbdd, from Icatni to Ndgpur, from Wardhd to Secun- 
der8bdd. T\venty.six new standard bench-marks were connected. 

1.3. With the c o ~ n ~ l e t i o n  of observations along the coast of Burma, the 
~re l im~nary  magnetic survey w t s  finished with the exception of the Himalayan- 
Karakoram reglons: the detail survey was comnlcnced by the examination of 
three obviously disturbed localities. 

The  ~ e d u t t i o n  of the preliminary survey is in hand ; in connection therewith 
several questions are still under investigation. 



6 PART I .  

18. T h e  following statement shows the cost of the more purely scientific 
work of the department for the survey year under report :- 

X 
Field Parties, No. 2 1  Party, Astronomical . . . , 7,440 
,, ,, ,, ag ,, Pendulums . . . . 27,423 
,, ,, ,, 24 ,, Triangulation . . . 2,13,122 
,, ,, ,, 25 ,, Tidal and Levelling :- 

K 
Tidal observations . I .;,z7S 
Preparation of 'Tide 26,672 

Tables. 
Levelling operations . 53,620 - 

,, ,, ,, 26 ,, Magnetic :- 951570 i 

Magnetic observa- 14,84 I 
tories. 

Magnetic field work 59,146 - 73,987 - 
TOTAL . 4,1?,542 

Controlling and .4drninistraiive Staff Trigonometrical . 
Trigonometrical Branch Office . , . . . 571772 

1,373392 - 1,95,164 - 
GRAND TOTAL . 6,r 2,706 

Last year the cost of the field parties was . . , . . 4,13,283 
Controllilig and Administrative staff . . . . . . 63,569 
Trigonometrical Branch Office . . . . . .  

a 11591874 

19. Surveyor.Pertab Singh of No. 3 Party accompanied an expedition under 
Lieutenant-Colonel Lurnsden, C.B., into the Mishmi country in the beginging of 
rgog, and surveyed an area of 250 square miles of hitherto unmapped country 
on the 4-inch scale. I B 

T O P O G R A P H I C A L  SURVEYS. 

20. Central Provinces a n d  Central I~zdia Agency.-No. I Party continued 
to carry out supplementary survey, for the most part, on the 2-inch scale, of the 
area previously cadastrally surveyed in the Central Provinces. An area of 1,716 
square miles was thus revised and contoured, in addition to an area of 951 square 
miles which was clone on the I-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 a n d  Berdr.-No. 2 Party constituted a s  an ordinary 
topographical instead of an instructional party as  in previous years, continued 
the topographical survey of BerAr, and extended operations into the Wardhd 
district of the Central Provinces. An area of 2,448 square miles was surveyed 
on the  I-inch scale, while 240 square miles, mainly forest area, \\-as surveyed on 
the 2-inch scale. An area of 2,229 square miles was triangulated in advance. 
T h e  boundaries of all A and B class forest reserves falling within the area 
surveyed, aggregating 461 linear miles, were surveyed 011 the +inch scale for 
the Forest Dspartment. 

22. Bombay Presidency, Central /nclia Agerzcy a n d  HyderctBa'd.-No. 17 
Party revised and contoured on the I-inch scale an area of 2,985 square miles, 
falling mainly in the Central India Agency. In a i d i t i o ~ ~ ,  an area of 603 square 
miles, consisting generally of reserved forests in the East and . West IChAndesh 
districts, was mapped on the 2-inch scale, while 205 liriear miles of fore< boun- 
daries in the same distrirtslwere surveyed for rhe Forest Department on the 
4-inch scale. 2 , 1 0 0  sqililre miles \\.ere triangulated in advance, mainly in ihe  
~ ~ d e r ~ b 6 d  State. 

23. Eastern Bellgal a n d  Assam.-No. 20 Party triangulated 680 square 
miles and surveyed 1,s I 2 square miles on the 2-inch and 521 square miles on 



-the ,-inch scale in the Sylhet and CAchPr districts. and in the Hill Tippera State. 
I 19 linear miles were also traversed for topographical purposes. 

24. Coorg.-A deta.chment was formed in November 1908 and surveyed 
558 square miles on the 2-inch scale i l l  Coorg. 4 n  area of 2,565 square miles 
In Coorg and the South Canara and Malabar districts was also triangulated. 

25. Burnta.-Nos. 3, 10 and I I Parties continued surveying on the I-inch 
and 2-inch scales in the PakBltku, Upper and Lower Chindwin, Ruby Mines and 
Bhamo districts and in the Shan States. An area of 9,509 square miles was 
surveyed, 330 being on the 2-inch scale and g, I 79 on the r -inch scale. An area 
of 2,906 square miles was also triangulated. 

26. Madras Presidency.-No. rg Party triangulated 5,850 square miles in 
Travancore State and surveyed 1 ~ ~ 8 3  square miles on the I-inch and 1,065 on the  
2-inch fcale in hlysore State  and in the Nilgiri, Malabar and Coimbatore districts. 

27. Norlizern Circle.-No. g Party triangulated 309 squ;\re miles, traversed 
52 linear miles and levelled I 15 linear miles. It surveyed 4,598 square miles, of 
which 285 were revision survey on the ]-inch scale in the Dera Ismail K h i n  
and Dera GhAzi IChdn districts. 

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

No. 14 Party triangulated 750 square miles for the 2-inch scale and 3,760 
square miles for the 1-inch scale in the Rdwalpindi district and Kashmir, and 
surveved 2,830 square miles on the 2-inch scale in the Attock, Rdwalpindi and - .  
~ a z ~ a  districts. 

No. 18 Party triangulated 1,800 square miles in the MidnwAli, Shdhpur and 
Attoclz districts and surveyed 9 4 j  square miles on the a-inch scale and 
1,500 square m~les on the I-inch scale in the Dera Ismail IChdn and Mihnndli 
districts. Lt also traversed 420 linear miles for topographical survey in the 
Dera Ismail KhAn, Midnwdli and Shdhpur districts, 1,827 linear miles in the 
Bfii Dodb completing that work, and 395 linear miles for the riverain work. 

. . 
F O R E S T  SURVEYS. 

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

29. Central Provinces (Beva'r Circle).,-.In the course of the I-inch topogra- 
phical survey of BerAr, No. 2 Party surveyed on the a-inch scaleall the A and B 
class forests falling in the area under survey in  the districts of Akola and Yeot- 
mAl, and their boundaries were traversed on the 4-inch scale. T h e  area sur- 
veyed on the 2-inch scale amounted to about 160 square miles, and the boundary 
traversing to 461 linear miles. 

30. IVorther.9~ Civcle.-No. I 2 Party surveyed the Mannltrai reserve, and parts 
of the Tanglai and Lachi IChAn reserves in the Hazdra district, on the I-inch 
scale. The total area amollnted 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 01 D m g a  Gali and 
Samundar reserves, Hazdra 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 the 4-inch scale amounted to 70  square miles. Part of 
the Gianthal reserve, in Rdwalpindi district, amounting to 0.80 square mile, 
was also surveyed on the I-inch scale by No. 1 2  Party. 

31.  B>rma.-TWO parties surveyed forest areas in Burlua in the course of 
their regular operations. No. 3 Party completed 39  square miles on the 2-inch 
scale insthe Myittha and Lqwer Chindwin divisions, and No. l o  Party surveyed 
152 square miles on the s a d  scale in the Bhamo, Mu arld Upper Chindnin 
divisions. The reserves surveyed by No. 3 Party were the Mahamyaing extcn- 
sion, Myittha div'ision, and ThingadBn extension, Lower Chindwin division ; 
a n d  by No; l o  Party, tne Simaw, Munsin, Nanhan. Muhlning, Mainghein, and 
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Punraung reserves, Bhamo division ; the Nanbyan, Nangyitha and Maingwum 
reserves, Mu division, and Kanti reserve, Upper Chindwln division. As these 
surveys were conducted in the course of the regular topographical survey, 
their cost will he borne by the Survey of India. As arranged last year, No. 10 
Party surveyed the Mosit reserve in the Bhamo division, area I 06 square miles, 
on the 2-inch scale, in advance of its programme. This being a special survey, 
its cost will be borne by the Forest Department. Next season only a small 
area of some 1 2  square miles is proposed for survey. 

32. Eastern Bengal a d  Assam.-Parts of Sonai, Inner Line and Katakhal 
reserves, in the C P c h k  division, Eastern Circle, comprising an area of 367 
square miles, were surveyed 0 1 1  the 2-inch scale by No. 20 Party. Owing LO 
the difficult nature of the ground, the early rains, and the presence: of a man- 
eating tiger, the programme of the party was not completed. T h e  worlt will 
be completed next season, when parts of the Sonai, Inner Line, Katakhal, 
Barali, Langai and Singla reserves will be surveyed. 

Madrtzs Presidency.-Forest surveys on the 2-inch scale were carried on 
during the year by No. r g  Party in the following divisions :-in South Mala- 
bar, Attapddi blocks 1 , 3  and 4, Erambadam, Nellikkutt, Old and New Amara- 
palam, Silent valley and Karunipoya reserves, and parts of Atthpadi blocks 2, 
5 and 6, aggregating 201 square miles. The  unsurveyed portions of ;he last 
three biocks will be completed next season. T h e  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 Nilgiris, 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 Nor1.h 
Coimbatore, the Akkur reserve, area 2 square miles, and in Central Coirnbatore, 
the Nellimalai reserve, area 3 square miles, were surveyed. These two reserves 
have been afiorrsted since the 4-inch survey was carried out. T h e  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. Bo))zbay . Prssidency.-An area of about 394 square miles of forest, 
falling within Shirpur taluk, of the We5tern Khindesh district, and Chopda and 
ygval taluks, o f  theSEastern IChdndrsh district, was surve ed on the 2-inch 
scale by No. I 7 Party. T h e  houndaries of these areas, aboli i i o 5  linear miles, 
were surveyed on the 4-inch scale. T h e  area is a part of the Sritpura reserves, 
and is a continuaticn of the work commenced in 1906. 

34. Coorg.-In Coorg an area of 56 square miles of forest, comprising 
parts of the Attur, Dubare, Yedavanad, Devamachi, Mawkal, and Mercara re- 
serves, and the whole of the Anekadu reserve, was surveyed on the z-inch 
scale. It  is hoped that the Coorg survey will be completed during 1909-10. 

C A N T O N M E N T  SURVEYS.  

35. T h e  survey of Cantonments was continued by the same two detachments 
a s  last year. T h e  surveys were as formerly carried out on the 16-inch scale, 
with baz,lars on the 64-inch scale. An exception was, however, made in the 
case of the bazaars of Secunderabid and Bolirum, the survey of which was the 
main task of  one section throughout the year ;  for these the large scale of I-inch 

feet or 105'6 inches=one mile \\'as employed. Besides the above, the 
survey of se\.enteen Cantonments, including the 7 Gallies, was completed. Added 
portions of lour more were surveyed, and prelimin~ry traversing of four other 
Cantonments in India and Burma was also commenced. 

RESULTS.  

36. The  total outturn of detail topographical and forest surveys on all scales 
is 42,600 sqaare miles against 55,968 of 

Sq.miles, the pr~viorrs year. No 'surveys on a scale 
,.inch scale . . . . . . .  , 3 9 g z  smaller than ;-inch= r mile were carvied out 2 ,. 3 ,  

I ,, I $  . . . . 28,531 during the year except the small area of 250 -- 
TOTAL . 4,,,,,, square miles mentioned under special opera- 

-- tions, i n  the hlishnii country. The total 
area trrangulated for topographical surveys 
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is 35,550 square miles against 37,396 for the previous year. The area of the 
maps compiled in standard sheet farm for publ~cation on t he  [-inch scale by 
the United L'rovinces and Bengal drawing offices amcunted to 10,042 squlre  
miles. Adding this 10,042 square miles to the area surveyed we get a total 
outturn of mapping on the I - ~ n c h  scale of 52,642 square miles and this is a 
very considerable improvement on the outturn of previous years but the area 

still requires to,be examined in the field and these r~laps are being pub- 
lished as a preliminary ed~tion. 

HEAD-QUARTERS OFFICE, CALCUTTA. 

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

bIajor j. M. Burn, R.E,, held charge of the Surveyor General's ofice from 
the 1st October 1908 to the loth January 1909 when he \j1as 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 11th October 1908 when he was relieved by Major W. M. Coldstream, 
R.E.,  who continued in charge throughout the remainder of the year. 

Major J. hl. Burn, R.E.,  held charge of the Mathe~nat icai  Instrument 
ofice from the 1st October 1908 to the loth January 1909 and again from 
the ~ 1 s t  April lgog to the close of the year. From the 11th Jalluary to the 
20th April inclusive the office mas under the supervision oi Colonel T .  F. B.  
Renny-Tailyour, R.E. 

38. Map Publication O8ce.-Major W. M. Coldstre;\m, R.E.,  continued 
to act as  Superintendent of M:ip Publication during the year. The charge of 
the Drawing, Engraving and Map Record and Issue ofhces was held by Lieute- 
nant A. ,A. Chase, R.E., up to the 17th December 1908 and from that date till 

7th April 1909 by Lieutenant G .  F. '1'. Oakes, R.E., and for the remainder 
o f  the year by Captain M. O'C. Tandy, R.E., Lieutenant 1'. K .  Cotter, I .A . ,  
held charge of the Photo.-Litho. oftice until the 2nd of J a n u a r y - ~ g c g ,  Lieutenant 
G. F. .T. Oalzes, R.E., held charge from that date up to the ~ 3 r d  June 1909 
\\!hen he handed over ro Lieutenant 0. H. B. Trenchard, R.E., who remained in 
charge to the clok?of the year. 

39. This is the tirst year in which the reorganisation of the pr~blicntio~l 
offices could be full\. tested by results, and these are evrn more satisfactory 
than were at  first anticipated. For the first time since the Inception of the  
new surveys, the publication of standard sheets has kept pace with the survey 
and drawing. Betmeen 1st October 1908 and 30th September [go?, 175 new 
standard sheets were received for publication, w h ~ l e  195 sheets w r e  printed, 
and a considerablv larger number could have been printed, had more sheets 
been received sufficiently early in the !.ear. 

If a few standard sheets which have been returned to the field parties fo r  
further information and mhich have not yet been re-submitted, are  excluded, only 3 
oi the sheets received ;it head-quarters before October ] s t ,  1908, have not been 
printed and the publication of these 3 sheets has be:n delayed solely on account of 
references in connection with boundaries, etc., and not on account of delay 
or diFhculties in the publication offices. T h e  increase In labour and the difficulties 
involved in the new system of publishing sheets half the size of the old maps, 
in black and 4 colol~rs, were described in some detail in last year's report, and 
it is sa~isfactory 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 rrsults have been satis- 
factory and a steady improvement in the quality of the reproduction has been 
maintained. The Topographical maps of the United I<ingdonl and of some 
foreign cou?tries \\hich are reproduced by batter but morr expensive methods, 
are superior to the. Indian standard sheets in finish, but there is probably no 
other country which has so large an a ~ u a l  outturn of new maps of this ,-lass 
to ~ r o d u c e  as  India, and for Ind-ia to adopt the rnore expensive methods wocld 
necessitate an expenditure not warranted by the very small demand that can 
be expected for guile 80 per cent. of the Indian sheets. Since its reorganisation 
was begun in 1 ~ 6 6  the Photo.-Litho. office has aheadv printed new standard 
sheets representing a combined area greater than that of England, but a glance 
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a t  the index map indicating the s t a t e  ot nlap publication will show that a s  yet 
only a small fractlon of the work to be done has been dealt with. 

40. In addition to the new I-inch standa1.d sheets  126 of the old I-inch 
standard sheets covering areas for which new material is not yet available have 
been reprinted during the year t o  replenish stock. The  number of the old sheets 
which are  out of print is still large. Some of them are, however, so  incomplete 
and out of date that pending new surveys they are not worth the expense of 
reprinting. 

41. New material for some l o  degree sheets is now available and 7 are 
under preparation in the various Circle drawlng offices. An important simpli- 
fication in the method of preparing these and other maps to be compiled 
from the new surveys lias been effected by an arrangement made in the  Photo.- 
Litho. office to supply, on one sheet o f  drawing paper, complete combined re- 
ductions o f  the 16 component standard sheets ivhich form a degree sheet, on a 
scale of 22  miles=^ inch. Thcse reductions are printed in cobalt and the 
detail to appear in the $-inch map is selected and fair drawn in black over the 
blue detail. The  map is then completed by the addition of the lettering, etc., 
in the ordinary ~ \ ~ ; i y ,  and reduced by photography to its correct dimensions on 
the scale of I inch=4 miles. T h e  degree sheets \\,ill be printed in the  same 
colours a s  the standard sheets, the plates for each colour bcing obtained from 
different negatives of the outline map by " duffing " in exactly the same way 
a s  with standard sheets. T h e  hill features will be shown by brush or stump 
shading printed i n  half-tone and possibly supplemented by approximate con- 
tours a t  500 feet intervals. A good deal of experimental work has been done 
during the year in the direction of obtaining artistic results in half-tone shading 
that will retain scientific accuracy. T h e  chief difficultv lies in the preparation 
of the original shaded drawings, a s  the number of draftsmen who can yet do 
work of t h ~ s  description is very limited. T h e  difficulty is, nowever, being overcome 
a s  the men acquire the requisite skill, and some very fair results have also been 
obtained from drawings executed in stump shading which is a more easily 
acquired ar t  than brush shading. Another difficulty caused by the reproduction 
of the blue detail over which the shading is executed has been almost entirely 
removed by the substitution of  blue prints prepared by the " dust on" process, 
for ordinary blue prints. The  office is indebted to Mr. K. p l : l o r  for the inven- 
tion of the "dus t  o n "  process. 

The  method by which tlle shadi t~g is reproduced by half-tone pl~otography 
was alluded to in paragraph 5 5  of the summary of the Annual Report for 1905-06, 
and in paragraph 6 6  of the summary of the Annual Report for 1906-07. It also 
is the invention of Mr. R.  Taylor, the head of the photo. br :~nch of the Photo.- 
Litho. office and has been com~nunicated to the Ordnance Survey at  Southamptofl 
where it is believed to be now in use. T h e  process consists in print~ng a sensl- 
tised plate from two negatives superimposed in the printing frame. The  
light is thrown on the printing frame from a large mirror so arranged that the 
rays fall perpendicularly on the negatives. One of the negatives, a plain or 
continuous tone negative, is underexposed and developed so I hat the high lights 
are  a s  soft and even a s  possible, the other isan ordin;ry hall-tone negative taken 
through a ruled screen. 

42. While material is rapidly becoming available for the preparatipn of 
degree sheets, it will be some years yet before the newr surveys ~ i e l d  material for 
new maps of the *or " India and adjacent countries " series. ~ a c h k  
sheet includes 16 degree sheets and 256 standard sheets. In the meantime, a s  
stated in the last year's report, provisional editions of the sheets pre- 
pared from the most reliable information available are being brought out. The 
progress on this work durtng the year has been real, though the ~ubli-hed results 
a re  very meagre. T h e  maps of this series already published l e a v ~  much t o  be 
desired and are  to some extent experimental.' Captain .hi .  O'C.  Tandy, R.E., 
the officer in charge of the head-quarters drawing office, has devoted much of his 
time ro improving the sheets, and a l t h ~ u g h  some minor have yet  

to be settled and a good deal of fedrawing has had to be faced (to this the 
small outturn of tht: year is due), it 1s believed that a great i;nprovcment bofh -1 

quality and outturn will be reported next year, and by t ~e time new rnaterlal 1s 





available, the department will be in a position to deal with it efficiently and 
expeditiously. The  standard maps a s  the first results pf survey and a s  the 
eventual basis of all other departmental maps must remaln the most important 
nlork of the department, but the degree and 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 ~ntended that these provisional maps 
should eventually appear, a specimen of sheet 47 of the series is given here. 

43. The six general maps of India maintained by the department are a s  
follows :- 

I .  India and adjacent countries on the scale of 32 miles = I inch. 
- 

2. ,, ,, 11 ,I 11 64 ,1 - I ,, 
3. In'dia on the scale of . . - . 80 ,, - I ,, (as a railway map). 
4. India and adjacent countries on the scale of 96 ,, = I ,, 

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

An edition of ~ , o o o  copies of the 32-mile map has heen printed in the 
colouring prescribed by the Government of India for the various Provinces and 
States and their boundaries. This is the largest coloured map that the depart- 
ment has yet undertaken and 6 to 8 colour plates have been used for each of the 
6 sheets. T h e  result is satisfactory although there are  some minor defects, 
due to the inexperience of the offices in this class of the work, which ~vill be 
avoided in future. T h e  compilation for the new engraved 32-mile map in 1 2  

plates has been completed and an original drawing for the hills, to be reproduced 
in half-tone, is practically completed for one sheet. The  rough estimate given 
in last year's report for the publication ot the outline map some time in 191 I will, 
it is believed, be found correct. 

Preliminary work for a new edition ot the 64-mile map is in progress, and it 
is proposed to bring out a fully coloured edition of the existing 64-mile [nap in 
I gog- 1 0 .  

The 80-mile railway map has bren brought up to date and published for the 
Railway Board a d d  new railway map on a slightly larger scale in several colours 
is under consideratio~l. 

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 nvith 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. D ~ a w i u g  O8ce.-The sratement 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 mil,'inn 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. 

I Number ol sheets in 
( lass of #nap. 

Gcnc.ral maps of India . . . 1"=32 miles 40 
14 

.- -~ -- - -- - - 
India and  a d j n c e ~ i ~  c o ~ ~ n l r i e s  . . 5 



I 0  PART I. 

Class of map. 

- -  ---- 

Index ~ n a p s  . . . . . . Various . . I 

Number published. Scale. 

-- 
Standard maps . . . . . 
- - 

Administration Report ninps . . . 

Plans of Cities and Cantonments . . 

Trlangulalion and Traverse charts . . 

Miscellaneous maps . . 8 2 1 - -4gp 
- - - - - - -- - I 

I 

Number of sheets i n  
hand during 

1908-09. 

Maps for other departments . . . I Various . . z ~ q  I 162 

- .- 

Var~ous  . 
-- . - -- 

- - 8 m ~ l e s  . 
- - 

Var~ous . . 

I 1 I 

46. Engraving 0flce.-The chief work of this ofice has consisted in the 
preparation of the general maps of India and about two-thirds of the outline and 
lettering of the new 32-mile mdp of India reierred to in paragraph 43 has been 
cut on the copper. The  plates of the  96 and 192-mile maps are  undergoing 
correction and that  of the 256-mile map has been brought up to date and an 
edition of it  has been published. 

In the copper plate printing section 58,241 impressions were pulled, and 
2 I 8 plates were steel faced. 

A new scheme for the payment and grading of the establishment very 
similar to  those initiited by Major IV. C .  Hedley, R.E., for the Drawing and 
Photo.-Litho. offices in I907 has come into force during the year. It  is too early 
yet to report on the results, but there is every reason t o  beliey9 that the greater 
power the scheme grants to the Surveyor General of dealing with good and bad 
workers according to their deserts, will lead to greater efficiency. 

47. Photo.-Litho. 0jTce.-The following statenlent shows the cost and the 
outturn of the office for the past few years :- 

Statement. 

5 1 1  
-- 

20 

136 

368 

9 

'33 
- 

I'arious . j 136 

It is satislactory to note that the outturn h2s igcreased considerably. This 
result has been obtained concurrently with the ~mprovement in the quality of the 
maps which has been alluded to in paragraph 39  above. The marked. decrease In 
extra-departmental work during 1908-09 is probably due in some measure to the fact  
that the Governments of Bengal and Eastern Bengal and Assam are undertaking 
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nT%ir 
o f  

Year. 

I 
I 

Cost nf I N u m b e ~  oi 
the negatives 

I I 
Vurnber O I ' : : ~ ~ ; ~ ~ !  

- - 

1905-06 

1906-07 

Area of Number o f  
n ~ ~ ~ v ~  irnpress~ons 

office. / taken. 

I 
j 

1,87,634 1 1,916 

1,77,529 
I 

",'fn",',l. Partmental 
maps, 

sq. inches pulled' 

1,025,942 1,284,968 

1,123,001 

mptp;;, 
printed. pr:::;d. 

-- 

I 
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more of their own map reprorluction. In spite of the increase of departmental 
work a much larger amount of small extra-departmental work than is now asked 
for could be undertaken by the Photo.-Litho. office. The  improvement in outturn, 
quality and economy is primarily due to reorganisation of the office in 1906-08, 
but it has only been obtained through the efforts made by the officers in charge 
and their establishments and more particularly through the exertions of Messrs. 
Taylor and Vandyke, the heads of the photo. and litho. branches. 

48. T h e  new scheme of grading and paying the men :~ccording to their skill 
i id  outturn, as  well as  their length of service, alluded to in paragraph 52 of last 
year's report, is proving a success, and the officer in charge considers that the 
satisfactory results of the year's worlting are in great measure due to it. Colonel 
S. C,  jV. Grant, C.M.G., R.E., in his report on the Map Reprnduction offices 
(Indian Survey Committee Report, pp. rqr ,  142) stated a s  his opinion that the 
Photo.-Litho. office, which had just been strengthened by the addition of 2 experts 
from England, could attain.to an outturn of about 4,000 negatives a year, instead 
of 2,000 it could deal with In 1904, and that from I ,500,000 to 2,000,000 impres- 
sions could be obtained from the machines instead of the 1,300,ooo obtained in 
1904. In the y e u  under report 3,428 negatives mere taken and 1,506.600 pulls 
obta~ned ; this cleared off all arrears. 

In last year's report (paragraph 52) it mas stated that the Photo.-Litho. 
office was believed to be in a position to deal with the yearly outturn of survey 
worlc ; it has now been proved that this es t~mate  was correct. 

49. This year has been a good one in the matter of minor i~nprovements in 
methods. Among thesc may be mentioned :-the introduction of " quick 
scaling" plan boards and of a large plan board upon \vl~icIi the fair drawings, on 
the 2-inch scale, of 16 standard sheets can be pinned up and photographed 
together for the preparation of degree sheets ; the alteration of the large camera 
to take a negative 45+"~31+" ,  which allows of the reproduction on one negative 
of maps 43+"~29+", and an impor~ant  improvement in the treatment of helio 
plates i t h  bitumen, which improves their printing qualities and prevents their 
deterioration. . . 

50. The new plant received in 1908 and referred to in .paragraph 53 of last 
year's report ha:-hadits effect on the outturn of process work, and during the last 
months of the year the process section of the office has also benefited consider- 
ably by the purchase of a large " Levy" diamond-ruled screen (133 lines 
to I inch). The process section pays for its o\sn 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 \\.ark in connection ~ i t h  
these methods. 

51. T h e  cost of the Photo.-Litho. office for the year, excluding the cost ot 
stores and plant obtained from England, is a s  follows :- 

IZ 
Supervision charges , . . . 8,837 
Establishn~ent . . 1,29.974 
Contingent . . . . 19,832 

TOTAL . 1,58,643 
P 

The  cost for 1907-08 was about Rgo,ooo higher, but the expenditure of that 
year cannot be considered normal, a s  it included the pay of  Major Hedley and  
his assistant, Sergeant Lucas. The normal cost of the establishment wil l  
probc~hly rise slightly in the next few years a s  the Inen attain rnore skill and 
earn higher rates of pay but provided that the survey outturn increases, a s  is 
likely, the rise in  cost will be s ~ r ~ a l l  in proportion to the increased of the 
work done, A sum of  R42,53 I ,  a s  compared with R49,828 i n  1907-08, has been 
recovered in cash apt1 book debit payments for extra-departmental work and the 
value of the uncharged for work carriEd out for the Government of  I n d i a  and 
t h e  t l e~ar tment  a t  office 'rate6 is U1,z9,703 a s  compared with U I , ~ O , I ~ ~  i n  
1907-08. 

52. Map ~ e 6 o l . d  avid lsszce 0 f l c e . -  The  face value of  the maps received 
in  he Map Record and Issue office amounts to UzI33,o34;  of this sum, R46,654 
is the f,lce value of maps printed a t  Dehra Dlin and in the Engraving olfice; the 
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remainder is the face value of maps printed in the Photo.-Litho. office. The 
following statement shows the details :- 

Class of maps. Scalp. 

TOTAL 741 volumes. - - 

Number or different 
maps 01 each class Value. 

published. 
I 

( I )  General maps of India . . 
(2) India and adjacent countries , 

(3) Provincial maps . . , 

54. The total number of printed maps issued durina the year was 1,04,66t 
of an aggregate value of R~,oo,zoo. The details were as follows :- 

No. of sheets. Value. 

R 

To Government officials . 52,783 40,653 
,, India Ofice . , . 6,538 9,171 
,, Departmental issues , 21,400 27,s 19 
,, Private individuals , ZO,I I 8 18,448 
!, Agents . . . . 3,822 

-- 
4,409 

TOTAL , 1,04,66r 1,00,200 
. - 

55. The transfer of the Forest maps to the Forest Map office, Dehra Ddn, was 
continued during the year. The sheets of districts Damoh, Nirnilr, HoshangAbAd 
and Betlil in the Central Provinces, comprising some 20,1 14 copies, together 
with z, 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. I 

57. The ~vorlc of overhauling and registering the-original. yaps  and volumes 
has also been steadily proceeded with and that of examlnlng the coloured 
originals, corrected prints, etc., has been completed. Most of .the originals have 
been classified and stored in volumes, and i t  is hoped shortly to colnplete this 
work which was begun five years ago. 

1"=32 to 
I =256 miles 

I 

million 
Various 

(4) District maps . , , +"and f"= I mile ' Various (5) Standard sheets . . . 
. 1"=4 miles . (6) Atlas sheets 

(7) Administration Report maps I Various 
(8) Plans of Clties and Canton- I Various 

ments. I 
(g) Triangulztion and Traverse I Various 

I charts. 
(10) Index maps . . . . Various 
( I  I )  hlisce\laneous maps . . 1 Various 

5 

8 

20 

R 
41576 

flJ854 

9 
337 
255 
47 
71 

110 

20 
I O I  

I / - - -  

'2,458 
1,950 

1,481053 
24,766 

1,488 
20,O 14 

21750 

2,000 
12,125 

I 
1 TOTAL 1 986 2,331034 

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

53. The nriginal Revenue survey records of the districts in Bengal were 
transferred to the' Be'ngal Drawing office for storage. The records transferred 
were the follo\sing :- . 

( I )  Atlas volumes . . . . 8 1  d 
(2) Village plans . . , . . 426 
(3) Traverse records . . . . 234 



58. The new method of enclosing the  printed copies of the I-inch 
standard sheets in zinc cases w ~ t h  let-down fronts and storing these in racks 
arranged in groups for those composing each and degree sheet has been 

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 ~ u b l i c  
and in the office generally, by the provision of additional fans and electric 
lighting. 

59. Mathematical /~zstrrcment O$ce.-During the year under report, i.e., 
from 1st April 1908 to 31st March 1909, there has been a decrease in the demand 
made on this office for instruments. During the  last three years, i .e. ,  1906-07, 
1907-08, and 1908-09, the value of instruments, etc., issued to public ofllces has 
been R3,82,345, R3,66,334 and 83,31,230, respectively ; the value of the repairs 
to  instruments recellred for repair has been R42,181, R4a1542 and 852,278,  
respectively ; and the value of instruments received from Government officers 
when "no longer required" has been 3358, I 28, 870,486 and 8 7  I ,241, respectively. 

The  book value of the stoclc in the serviceable store a t  the end of each year 
during that triennial period was R5,35,535, R7,62,415 and 8g177,261, res- 
pectively. The  larger stock in l ~ a r ~ d  a t  the end of the year under report is due 
to an excess of receipts over the issues ; the receipts included nearly four lacs 
worth of instruments, for which indents had been sent Home in previous years 
in order to replenish the stock which had run very low. 

The  book value of the instruments, etc., in the repairable store at  the end of 
each of the last three years was R1,12,389, 898 ,578  and R r , z 1 , 7 4 6 ,  re,- 
pectively. All instruments for which there was any great demand were sent to 
the norkshop for repairs and transferred to the serviceable store for issue, as  soon 
.is possible. 

Two " profit and loss " statements have been prepared in accordance with 
the orders of the Comptroller General-one show~ng the resu l~s  of the operations 
of the stores branch and the othe: of the workshop. The  stores statement show4 
a profit of R14,606, and the workshop statement a loss of 86,782 due to the 
issue of grain compensation allo~vance to the men, which was an exceptional 
charge. 

TIle 1 1 ~ 1 m b ~ ~ ~ ~ o f  men and boys employed at  the end of each of the last three 
years was 45 I ,  457 and 464, respectively. 

The  total value of issues during the year under report shown in the " ~ r o f i t  
and lost;" statement on account of stores, amounts to 83,44,971 as  against 
R3,77,118 for the previous year, and the value of khe work done in the \vorltshop 
during each of the last three years, mas R2, 16,730, R2,54,916 and R2,41,z 15, 

respectively. 
The  value of instruments, etc., manufactured in the morlcsliop during each of  

the last three years was R87,588, R I ,  I 1,901 and R ~ I  ,57 I ,  respectively, and the 
value of instruments, etc., purchased locally during each of the last three years, 
was R4,189, 8 I ,943 and R3,052, respectively. 

The  value of instruments, material, etc., obtained from England through the 
Director General of  Stores, during each of the last three years was R4,36,240, 
Et4,94,985 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 building 
were completed; one consisted of an extension to the theodolite and general 
repair room on the ground floor, wit11 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 bt: disposed of, 
with a room for packing and despatching above i t .  These additions have been 
needed for rnally years and 'give great relief to  the over-crowded workshops. 
Certain alterations were made to tht: brass foundry and main workshops t o  ensure 
better ventilation and light;and.these have also proved satisfactory. 

T o  the workshop have been added several machines, amongst them a large 
planing machine fdr the manufacture of straight-edges and ~netal  rules of all sorts 
which were formcrly obtained from England, and also for " trueing up " lathes and 
machines. 
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Many more self-centring stands for theodolites have been fitted up during 
the year. T h e  workshops have made further progress in the way of repairs and 
manufactures, and it is hoped that a great many more instruments which 
have in the past been procured from England may in future be manufactured 
here, and unless there are very exceptioval demands during t h r  next two years 
there will not be any necessity to import manv instruments from England except 
those of the most delicate construction, or such as  are only required in 
sn~a l l  quantities, or those which for special reasons it is advisable to continue 
importing, such as  thermometers and optical glasses. 

Stock-taking of a11 the stores has been carried on during the year, and 
where discrepancies have been found, the necessary enquiries and book corrections 
have beel; made. 

T h e   rice list mentioned in the last report is n e a r i ~ g  completion, and it is 
hoped that it w~l l  be issued shortly. 

BRANCH OFFICES. 

60. The  Trigonometrical Branch was under Colonel S. G .  Burrard, R.E., 
F.R.S.,  Superintendent, Trigonometrical Sur\.eys, to the 15th August 1909, 
when he was deputed to England in connection with the triennial conference of 
the International Geodetic Association. H e  made over charge of his duties 
t o  Captain H .  H .  Turner, R.E. ,  who continued in office to the end of the year. 

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

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

Five Probationary Sub-Assistant Superintendents of the Survey of India and 
six Probation;~ry Assistant Superintenden~s of the Burma [.and Records, were 
put through a course of training during the year. 

61. Compt~tr'lzg Secttbu.-The following computations were carried out in 
the Computing officp :- .e5* 

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

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

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

( d )  Captain Gibbon's triangulation examined, and experimental cornpu- 
tations done in connection therewith, and Khan Bahadur Sher 
Jang's observat~ons for heights in Persia reduced. 

(e) T h e  cause of discrepancy between the triangula~ions in Persia by 
Lieutenant Crookshank and Yusuf Sharif was investigated. 

( f )  Rai Bahadur Lal Singh's observa~ions for heights in Chinese Tur- 
kist5n and Kansu wrre reduced. 

(g) Certain computations xere done for Sir F. Younghusband in connec- 
tion with the ascent of peak I<-2 in I<ashrnir by the Duke of 
Abruzzi. 

(lz) Old records were examined and experimental computations made to 
determine the cause of discrepancy pointed out by the Superintend- 
ent in charge B u r ~ n a  Surveys between the Great Trigonometrical 
values of certain points and those pbtained by No. 3, Party and 
No. 19 Party in Burma and Malabar Coast s e i e s  respectively. 

(i) Computations were carried 0111 and information supplied to the 
Geodetic Institute. Ferraro's and Nerfiman's formulz for comput- 
ing mean and probable errors of triangulation yere compared and 
tested. 

( j )  Computations for extending Bessells Table of refraction were done for 
thr- Director of the Hongkong Ohservatory. 



- S U M M A R Y .  ' 7  

(k) Information for the adjustment of level circuits was collected from the 
English and American publications. 

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

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

(11) 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 Sangkok, the capital of Siam. 

( g )  Compilations of data for Frontier and Trans-Frontier Degree triangu- 
lation charts are i n  progress. 

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

(s) Rozrtes ilz the  Tt.'es/et~~z Hirnnlajra trlzd Kashmil, and a catalogue of 
scientific books and subjects in the Trigononietrical Branch office 
were passed through the press. 

(1 )  The synoptical volume of the North-East Longitudinal series is nearly 
ready and \\.ill shor~ly be issued. 

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

(3) Data from th~: records was supplied to 53 officers. 
(7") The  n ie te~ro lo~ica l  observations were continued as  usual. 
( x )  The necessary profes-.ional aid in connection with the protection of 

stations was rendered to the ofice of tlie Superintendent, Trigono- 
metrical Surveys. 

Five hur~dred and twenty-two stations mere repaired by the district. 
officers at a cost of R3,296. 

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

62. Drawilzg Sectlbft.-Ninety-four sheets on the $-inch scale of Dr. Stein's 
exploration in Chinese Turkistdn were compiled. The  drawine: of all, except 
4 hill sheets, has been completed. The sheets are now being sent to press, a s  
rough corrected proofs of the outline sheet are being received back from 
Dr. Stein. 

T h e  following maps have been drawn and sent to press : - 
( I )  Thirteen Geological charts for Part I V  of the Himalayan Geography. 
(2) Forty-tmo Triangulation charts and 3 special charts on the ,-inch 

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

(3) An Index chart to the Great Trigonometrical Survey of India to be 
printed in colours, scale one incn=gG 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. 7, scale one  inch=^ 28 nliles. 
(8) One chart to illustrate the areas in which gravity is in excess and 

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

( l o )  Triangulatiorl charts for Professor Helmert. 
( I  I )  'One levelling chart-for International Conference. 
(12) Index Map of Dr. SteinlsBxplorations for the Viceroy. 
(13) Index Map of Dr. St,einls Explorations for the Board of Scientific 

Advice. 
(14) Illdex ,map to ;& and degree sheets. 
(15) Punjab survey sheet No. 308 S.W. 
(16) Five miscellaneous maps. 
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T h e  following are in hand :- 
( I )  An ~ n d e x  chart o f  the North-East Longitudinal series. 
(a) 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. 
(5 )  Ninety-six degree triangulation charts of the Frontier. 
(6) Four& sheets. 
(7) Dehra Dlin Rlunicipality and Cantonments in 4 sheets, scale 1 2  inches 

= I  mile. 
(8) Guide Map of Mussooree and Landour, 8 inches= I mile. 
(9) Captain Wahab's Height Indicator for I-inch scale. 0 

T h e  proofs of all map!; have been examined a:ld corrections carried out a s  usual. 
Eight hundred and one maps were coloured. 

63. Photo.-Zi~zco. Seclio?z.-One thousand four hundred and seventy-eight 
inaps and diagrams were photographed against 1,467 during 1907-08 and 267,732 
pulls taken against 258,510 taken during the previous year. The lithographic 
machine press has been in full work throughout the year on Cantonment and 
Forest maps and triangulation charts. The  printing of Dr. Stein's 94 maps, 
in 6 and 7 colours, commences next season. These alone will keep the machine 
fully occupied for two years without printing other departmental work. I t  will 
therefore be necessary to ask for the assistance of the Calcutta office in the 
publication of these maps in order that  there may be no delay in publication of 
other maps. 

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

F O R E S T  M A P  OFFICE.  

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

T h e  number of maps issued to Forest and other officials aw) to the public 
during the year was 7,689, o f  which 3,335 were coloured maps. The  number 
issued last year was I 1 , I  77. The  value of the maps issued was, however, con- 
siderably greater during the past year, the amount realised by the sale of  maps 
being R3,3!2, a s  against Rz ,o18  realised last year, and R1,75o in 1906-07. 
Of this amount, Rz,z44 was adjusted by book debit, and R r , o 6 8  accrued from 
sales to private individuals and trading companies. 

66.  T h e  following is a brief sunimary of the mappilie executed during the 
year :-Of the standard sheets of  Forest Surveys 62 were published, I 7 were in 
the press, anll 94 were in various stages of preparation. Of the working plan 
and other special Forest maps, 8 were published, g were in the press, and I g 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 lgoq-09, and also 6 on 
the 96-mile scale, showing distribution of the principal Indian timber growlh. 

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

The drawing of the new district Forest maps of the Madras Presidency, on 
t h e  quarter-inch scale, which was commenced last year at  the instance of the 
Conservators of the three Circles, has made good progress during the year. T h e  
f a i r  drawing of  theSouth Canara, Madura, Tinnevelly and C u d d a ~ a h  maps was 
nearing completion at the end of the year and they,will be sent t o  p r e s  early in 
the ensuing year ; that of the Coimbatore district map has recently been put in 
hand. Arrangelnent.; are being m.*de to putilish these district maps in the first 
place a s  ordinary editions omitting all special Forast features. 

Blue impressions of 1 8  of  the new a-inch standard sheets lfave beenreceived 
during the year, for the insertion of additional Forest details in order to  publish 
them a s  special Forest editions. O f  these, two have been published and the remain- 
der are  in hand. Out o f  the 36 blue impressions of 2-inch sheets received last 



year, 16 have been published and distributed, 6 returned to press for publication 
and the others are in various stages of progress, In future the Forest details are  
to be inserted on bkck  impressions of the sheets, carefully printed on thick 
drawing paper, instead of on blue ~ r i n t s  as  heretofore. This method has the 
advantage of furnishing originals for photography complete in every respect,.thus 
saving the trouble of making separate h e l i ~ ~ p l a t e s  from the blue prints contalnlng 
the forest information only, and of sur-printrng from these plates upon previously 
printed copies of the public edition. 

During the year, 30,944 copies of Forest maps were received from the Map 
Record and Issue Office, Calcutta, and other offices, for storage. A large number 
of maps have yet to be received from Calcutta, and the erection of new racks 
for th,eir reception has gone on steadily throughout the year. As mentioned in 
paragraph 68 of last year's Report, there is insufficient space in the present build- 
ing for the accom~nodation of these maps when received, and proposals have been 
submitted for an extension of the building. I t  is roughly estimated that space 
will eventually be required for about 5 lakhs of printed maps, whereas there is a t  
present only sufficient rack accolnmodation for about halt 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 Prolltizces Dvawing Ofice . - (a)  This office was under the 
administrative control of the Superintendent, Northern Circle, and Mr. J. M. 
Kennedy, Extra Deputy Superintendent, was in charge. The working establish- 
ment was I surveyor, I computer, I typer and 1 7  draftsmen, permanent or 
temporary. 

I ,  ( b )  Eight 2-inch standard sheets in the old form, namely, 54  
6, (Ir 

1\1 F 1 1 
54  -1_, 9 a; 13 54 Z' 63 -' 63 rn5' 63 , & 5,  ,, a; 1s and nine in the 

N 0 K 
new, namely, 54 3, 7, ,,, ,z, ,6 , 54  z, 63 were drawn, wholly or in part, 

C and one 10inch 314 standard sheet was partially revised, namely, 63 ; the 
total area compiled and mapped being 5,532 square miles. T h e  29- traverse 
charts prepared cover an area of 5,087 square miles. Three district maps, 
namely, Farrukhhbhd, Mainpuri and Etah, were prepared on the+-inch scale, 
comprising an area of 5,10 I square miles. 

(6) The total cost for this office for the year under report was ff17,745. 
(d) The  proposed work for the ensuing year is the 2-inch mapping 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 by the best other material available. T h e  traverse charts will also be 
continued and Jhlaun, the last of the series of districts maps, will be completed. 

68. Novth- West Fg,o7zlier Drawi~tg O@ce.-(a! This office was under the 
administration o f  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 1909. 

( c )  -m& sheets Nos. 30 and 35 are in hand, and the hills are  being reduced 

by pentagraph from the +-inch sheets and +-inch sheets, from which the An 
sheets have been compiled. These features will be transferred, to  "dust  on"  
blue rints and then brush shaded. r4 Degree sheets 8 D and K,  and g M were redrawn and submitted for 
publication: 

69. Simla Drmi7zg 0jTce.-(a1 Lieutenant J .  D. Campbell, R.E., held 
charge of this office which consisted of four permanent and five temporary 
draftsmen. On the 1st Octobef 1908, the compilation of 1 3  degree sheets had 
been completed ?nd 19 more were in hand. The  fair drawing of 4 sheets had 
been commenced: During the year under report the number of sheets i n  hand 
has risen to 45, whilst 1 8  more have been asked for by the Chief of thz Staff and 
the collectiorl of materials for the latter has been started. T h e  fair drawing of 

D a 
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1 3  outline sheets has been completed and 7 more are in hand. Experiments 
have been made in hill shading with various mediums and fair results have been 
obtained with pencil and stump shading on Bristol boards. Eight degree sheets 
(numbers 25 I, J ,  I<, M ; lo  C ; 3 M,  N ,  0 )  with hills thus drawn, have been 
forwarded to Calcutta for proofs. T h e  histories o f  all the degree sheets which 
have been co~npiled in manuscript will be sent for publication a t  the same time as  
the sheets concerned. 

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

70. Bzwtna Drawing Ofice.-(a) Mr. T .  Shaw who was re-employed in 1907 
after retirement from the department remained in charge throughout the year. 
Messrs. 0. D. Smart and C. S. Littlewood were attached to the office for short 
periods. Mr. A. J. Smith, one of the two draftsmen whose services \vere9lent to 
the department by the Ordnance Survey of England was temporarily posted to 
the office in June for the purpose of giving instruction to the draftsmen. A 
photographic section was added to the office at  the beginning of the recess and 
Mr. Murphy of the head-quarters office, Calcutta, was attached to the office for 
the few weeks for the purpose of starting the section and training a photographer. 
T h e  office now carries out all the photographic and vandyking work of the parties 
recessing at Bangalore with excellrnt results and much time and expense are 
thereby saved. T h e  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. 

( 6 )  One degree sheet No. 93 L was completed and will be sent to press 
before the end of the year. Four siandard sheets, namely, 58+, Sq - com- 
prising an area of 1,778  square miles were completely drawn and 1 4  partly. 
Sixty-four standard maps were examined and sent t o  press, 5 4  colour patterns 
\\.ere prepared, and 7 4  proofs were examined. In the photographic section 4 2  
outline sheets mere vandyked and 48 enlargements and reductions were made. 
T h e  services of several draftsmen were lent to  various parties during the recess. - 

( c )  T h e  cost of the office for the year under report was R20,403. 
7 : . Rengal Drawing Ofice  (Standam' Mapping Seclio?z).-(a) This section 

of the Bengal draiving office has remained under the adminisEation of the Sur- 
veyor General through the Director of Surveys, Bengal, 1 hroughout theyear ;  the 
remainder of tile office having been transferred to the Bengal Government from 
~ 1 s t  January 1909. 

( b )  T h e  follon1ing 2 2  standard maps on the scale of 2 inches= I mile and 
covering a land area of 4 , 5  I o square miles have been completed and submitt :d 

N 0 . B  
1 for ~ublication during the year, 7:i2., sheets 72, , 7 2  n, 7 9  7 g X 9  

F C K N 0 F 
7 9 ,  7, 8, 11 ,  1 2 ,  16, 79 5-1 79 i;j. Sheets 72 m, 7 2  s a n d  7 9  -I 

K L 3, '5 
are nearing co~l~plet ion ; sheets 7 2  G, 5 2  88112J 7 2  -1 the northern section of  

P 
5 

72-  and 6 4  $, have complete details transferred on them in pencil ; sheets 
7 

0 
72!- and 6 4  , are completelv plotted, and the  following sheets have been 

6 
I< L 0 P 

pojected but not plotted a s  yet,-- 7 2  7, 7 2  ,, ,, 6, ,, 9, 7 2  TI 7 2  9,10,11 and 
I< 64g, Sheet 7 2  (old NO. 203) in four sections although ready in all other 

respects could not be completed during the year owing to the non-receipt of the 
village lists of two thn'fras of South Monghyr which a r t  required to correct the 

V 
spelling of the village n:irnes. Sheet  72%, of which the preliminary edition was 

without  illa age boundaries, has since had village boundaries drawn on 
it in  black. T h e  work of  aridillg boundaries in blsck for the publicathn of spe- 
cial provincial editions has now since been stopped pending lurther instructions. 

(C) T h e  following items of  work have been done for the Map Publication 
office': - 

I .  Twenty.eight grey prints have been coloured. '. 
2. Fiscal lrmits and cultivation have been coloured on 4 2  black prints. 
7. Forty-nine uncorrected proofs have been examined and corrected with 

regard to colours and other details. An additional copy of each 



of these prints has been kept for reference in the office. In addi- 
tion, 54 copies of maps not published in colours have been colour- 
ed for the office. 

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

P numbers are as  follows :-72 ,,, ,,, 
16 , 

C .I 
7 2  I, j, g, lo, I?, I*' 723,4, 7. 8, 11, 1 2 ,  14, 15, 16' 

I< B N 
7 2 ~ ,  2 ,  6, 9, 10, 13. 1.1' 73 I. 2, 3, 5 ,  6, 7, 9, 11' and 79 9x' One other chart 

Chittagong district 79 <- is practically ready and will be sent for publication 
very shortly. All the other charts of this district will in future be drawn in the 
Eastern Bellgal and Assam Drawing office. 

(e) The publication of a special edition of the standard maps of B e n ~ a l  on 
the I-inch scale with village boundaries is under consideration. I f  it is decided 
to publish this edition, all future traverse charts of Hengal will be prepared f r o n ~  
them, except such as may be urgently needed for topographical surveys which 
~vill have to be separately projected and plotted and the village boundaries trans- 
ferred on to them from the tha'na maps which are prepared on the I-inch scale. 

( f )  The  8 traverse charts of Rlnchi  district which have been completed, 
have been prepared by projection, plotting of t.rijunctions and transferring of 
village boundaries on to them from lainch reductions of cadastral map;, a s  no 
standard maps of  this area have yet been commenced. In addition the following I 7 

2 1  charts of this district have been projected and plotted, ziz., 733,4,6, 7,S;1 ,, 
14, r 6 j  

B E B 73 , ,  13, 14, Is and 73 3x . Of these, 73& and 73, have village bound- 
aries partially transferred on to them in pencil. Further work on these charts 
has been postpolled pending final orders on the question of publication of a spe- 
cial provincial edition of the standard maps. 

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

NEW STANDARD MAPS. 

72. The following statements show that the number of sheets surveyed is 
considerably mrre than the number drawn, but this is due to  the fact that in 
column 4. only those sheets which have been drawn and finally p ~ s s e d  by Circle 
Superintendents up to September 3oth, 1909, have been included. A large num- 
ber of those sheets shewn in column 6 will very shortly be submitted for publi- 
cation. The number of sheets published in the year under report is I 74, which 
compares very favourably with the number published in 1907-38, namely, 85, and 
it is not anticipated that it will be difficult in future for the publication office to 
keep well up to date in dealing with the number of maps submitted for put~l ica,  
tion. The Table as  now published gives a complete record of the preparalion and 
the publication of all the new standard maps for the  year under r e ~ o r t .  
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E S T A B L I S H M E N T .  

73. T h e  following officers h a ~ e  been nppointcd to the department :- 
Lieutenants P. G.  Huddleston, R.E., and I i .  Mason, R.E. 

74. From the Provincial Service five officers retired :- 
Messrs. W. M. Kelly, S. F. Norman, L. F. Berkeley, C. S. I(raal 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 and A. G .  W '  ~seman. 

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

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

76. T h e  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. ,  Pirrie, I.A., and Coldstrea~n, R.E., 
Captains Wood, Gunter, M.O'C. Tandy and Phillimore, and Lieutenants Raker, 
Campbell, and Chase, R.E.  

Provincial Service.-Messrs. L. F. Berlteley, J. M. Kennedy, A. E\\,ing, 
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 Szrbovdinate Service.- Anantarao D hondiba, Abdul Hakk, Dalbir 
Rai and Hayat Muhammad. 

Surveyo~~s ,  Draftsmen, ctc.-Paras Ram, Hamid Gull Ahmad Shah and Raj  
41i of the Northern Circle and R a m  Saran, Nain Singh, Pertab Singh, and B. V. 
Narain Rao of the Eastern Circle. 

H e a d  Qz~artevs O@ces.-Mr. T. A. Ferrier of the Mathematical Jnstru~nent 
office, Messrs. R .  Taylor, F. K. Vandyke, R.E., S. Colquhoun, J .  Vieux, 
J .  D'Silvn, Hingoo Jan and Nasir Ahmecl of the Photo.-Litho. office, T .  1. Jellicoe, 
and Suropada Roy Chowdhuri of the Drawing office, and Babu Chuni Lal Dey, 
Mr. E. A. Rundlett and Babu Noiendra Nath Mllkarji o f  the Clerical Establish. 
ment. 

EXPENDITURE.  

77. The  total cost of the department for the survey year ending 30th 
September I 909 is R32,35,460, while that for the financial year ending 3 1st 
March 1909 is R33,81,569 against an estimated cost for 1909.10 of 
R3319017 50. 

78. T h e  actual expenditure on topographical surveys for the survey year 
rgo8-og amounts to  R 16 , s  I ,677 against R 16,04,83 I of the previous year. 
T h e  expenditure on topographical surveys compares favourably with that of last 
year, as  a reference to the areas surveyed will show. These are 42,600 square 
rniles for the year under report against 35,968 square miles for 1907-08. 

79. T h e  cost of  the trigonometrtcal and s c ~ e n t ~ f i c  parties is R4117,542 
against R4,13,283 of the preceding year. But this expenditure as In the 
case of last !ear is abnormal and temporary. 

80. The  cost of cantonment surveys amounts to R54,81 I against R52,906 
for 1907-08. 

81. T h e  expenditure on the local drawing offices, excluding the North-West 
Frontier and Simla Drawing offices, which are ~ncluded in the expenditure of the 
office of the Supcri?tendent, Northern Circle, amounts to R7,I,2 I 7 against 
R53,412 of the prevlous year. 

82. The  expendilure on cadastral operations in Burma anlounts to R8,282 
only against 8 1 ~ 5 7 , 8 4 7  of last year. The  decrease is due to the abolition on 
the complrtion of its work of No. 7 Party that was employe 1 there. 









PART 11. 

THE OPERi\'L'IONS 01: FIELD PAKTIES. 

TRIGONOMETRICAL SURVEYS. 

I N D I A  TRIANGULATION 

No.  24 PARTY." 

83. The party nfas under the charge of Captain C. M. Broane, D.S.O., 
P e u s o ~ r ~ ~ e l .  

R.E., throughout the 
vear under report and 

In lper in l  Ofl iers  : 

Caplaill C. XI. Browne, D.S.O., R.E. .  in cliarge 
Mr .  J. de G. Hunter, .\l.A. 
Lieutenant E B. Cardew, R . E .  
1,ieutenant G. L'. T. Oaltes, R.E. 

;vas divided intb 5 prin- 
cipal and 4 secondary 
detachments. 

T h e  detachments were 

M ~ ~ ~ ~ ~ .  C .  H. Tresham, J . .  Fl. Jollnsctll, Abdul l l a i ,  
V ,  D. B. Collins, P. \V. S~rlith. G. A. N o r ~ n a ~ i ,  B. T. Wyatt ,  Principal. 
Abdul Karirn, I<.  S Gopalachari, Alohnn l>al Arora, \'. P. \\'ainmright. (a) ~ ~ \ ~ ~ h i ~ t i ~  detach 
C. S. hlclnne-. ment, working on tlie 

North Baluchisti~i series. 
( 6 )  North-West Frontier Province detachment, \vorking on the North 

Baluchistrin series. 
(c) Burma (Shan States) detachment, on the Great Salween series. 
(d) Burma (Upper) detachment, on the Upper Irrawaddy series. 
(e) Kashrnir detachment, on the new Icashmir secies. 

S~corldary. 

( f )  Punjab detachment, on the traverse from Burila T .  S .  of the logi  Ti15 
series to Shorkot 11. s. and to Dord\vrilds. 

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

( h )  1,ower Burma detachment, on the seleclion and building of stations 
for the Mawkmai secondary series. 

(i) Upper Burma detachment, on the selection and building of stations 
for a secondary serles along the meridian of 97'. 

84. Blrluckisln'lt deluclrnzellt.-The programme was to commence the 
North BaluchistAn series from the side Zama-Zibra of the Kalit  Longitudinal 
series and to carry the triangulation as close to the western and northern 
borders of BaluchistPti as  practtcable, closing on the Great Indus series if  pos- 
sible about latitude 32' 30'. 

Lierltenant Oakes, R.E., \\as the observer and his detachment was formed 
nlostly of newly recruited men with a nucleus of old men. 

The  detachment assembled a t  Mastung KOari ort the 16th May 1 ~ 0 8  and 
left shortly after for the first station. 

Observations were talcen at Zawa and Zibra stations of the Icalit  
Lorlgitudinal series and new stations were fixed a t  ICoi Maran, Rastari Taing, 
Mashelakt Taltatu, and I<h\vdja Amrdn. 

An astronomical azimuth was observed at  Mashelak ( Lat. 30" 14', Long. 
6f j047()  %nd the difference, found between the value so obtained and that  
computed from t h t  triangulation y a s  1"'25, the sign of this difference was 
positive rrhich is in accordancf: with other values found in that region. 

1 
-- . . . . -- - - -~ 

'The statement 06 page 24 of thc General Report of the Survey of India for 1907-08, that the computed 
values of azimuth are' always larger tllan the astronomical values, was incorrect. I n  Baluchistin, the 
computed values are smaller, as has been \\'ell knon.11 for years. The persistency of their deficiency shows 
that our triangulation is being taken too far ~011th. The Incorrect statement in the report for 1go7-08~vas 
not doe lo any dilference of opinioll on the point, but t o n  clerical mistake that cscaped detection. 

6 2 
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T h e  work was greatly hindered by dust 'haze which is prevalent in the 
sumnler, but the height of the stations made it impracticable to carry out the 
work in the winter. 

Lieutenant Oaltes carried the series up to the Toba plateau . (Lat.  31°). 
The  8 completed triangles have an average error of o''.q~ and contaln an area of 
3,500 miles. 

The  side I<oi Maran-Takatu is remnrkable for being the longest side yet 
employed in the principal triangulation of  India; its length is over 6 8  miles. 

T h e  detachment suffered considerablv from malarial fever owing to the 
unusual amount of rain that fell. Work was closed at the end of November and 
the detachment recessed a t  Dehra Lhjn. 

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

T h e  work is still in progress and consequently full details cannot be g iven  
in this year's report. 

86. ( 6 )  N.-W. Frolztiev Province detnc/r)nent.-Lieutena~~t Cardew, R.E., 
was the observer and his programme was to start the North BaluchistPn series 
from the east and to carry it southwest over the Sulaimkn range with the inten- 
tion of joining up with the western part of the North Raluch~stPn series which 
had been begun in 1908. I n  addition to this a secondary series was to be run 
in order to fix the positions of Pakltalota, Jinighar and Darmesht;, Sar with 
accuracy in order to co-ordinate the triar~gulation in the Tochi and Kurram 
valleys. 

87. T h e  detachment was formed in the beginning of October 1908 and 
proceeded t o  Dera lsmail 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 Maidrin had been destroyed. The  series 
was therefore commenced from the sides Bani-Saliesar and Saltesar-Umar I<hel, 
and a new station, which has been called Maiddn 11, was built near the site of the 
former one. On the hill a broken stone with a single dot cut on it was found 
covered with a cairn and 1,ieutenant 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 
Card ew. 

I1 represents the data of MaidPn H.S., lrom the synoptical volume of the 
Great  Indus series. 

Lat. Long. Height. 
I 3z05~'5'"io 7 1 ~ 1 0 ' 3 g ~ ' g g  4256.7 feet. 

I1  32'5 1 '5"'70 7 1'1 0'40~~00 4275'0 p, 

88. Observations were made by Lieutenant Cardew at  the following 
principal stations :-Bani, Sakesar, Umar Khei, Maidrin No. 11, 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 lo the building of the cantonment both these had been lost. 
Baindarra is ne l r  the site 01 an old station. From this station and from 

Shistarg only the back angles were observed as  the station which was intended 
to be on ICaisarghar or the Takht-I-Sulaimdn could not be built for ~olitical 
reasons. 

Stations have been built on Ziirat, Surltund, ' ~ n d  Sangarghar, but no 
observations have been taken and it is probable that . I  junction will now have to 
be made with the Great Indus series in the neighbourhood of Dera GhQzl IChln. 

Worlc was closed and the detachmer~t returned to recess quarters at 
Mussoort-e in the middle of April. 

89. The health of the men l v ~ s  on ihe whole good,.but on &st leaving 
Dera Ismail I<llAn many suffered from rnal3rial fever nrhich was very prevalent 
a t  that time in the district. 

go. (c) Bzdvnrn (Shaft Slates) detach~~ze~zl.-The programhc was to continue 
the Great Salween series from where it had been left off b 1907:08, but to 
bend the series to the eastward taking it across the Salween so as  to ~nclude as 
much a s  possible of the country within the British border. Captain C. M. Browne 
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WAS the observer and the detachment assemble4 a t  Lashio on the 9th November, 
but heavy rain fell continually until almost the end of November and no work was 
possible until the first week in December. 

New stations were fixed at LCiip Ma, Hpa Hpak, Paning 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".60, the sign of this difference mas negative which is in accordance with other 
\lalues obtained in Burma. 

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

Th% dust haze came on early in the year and work h td to he closed on the 
2nd of March, the detach~nent arriving at  Lasilio on the z r s t  March. 

The country on the east of the Salween is very difficult to traverse, the hills 
being steep and roads practically non-existent. The  health of the detachment 
\vas on the whole good although in the early p . ~ r t  of the season fever was very 
prevalent and in the district small-pox was rift: in the villages. X detailed state- 
ment of the outturn of work is given at the end of this report. 

(d )  UFPL'Y / P I , . J W ~ ~ ~ ~  detnchnzerzt.-Mr. Smith with a small party of men 
selectrd and built the stations for this s-ries from the initial side So,ig-Tangte of 
the Great Salween series up to Latitude 25'3 1'. Lieutenant Cardew, R .E . ,  will, 
during the next field season, observe thesestat~ons and continue the selection and 
building. T h e  s-ries, which is a t  present trending northwards, will be deflected 
to the west in latitude 2j0 30: and will be eventually joined to the PIIantlnlay 
series in longitude 96'. 

(e) Kashnziv delncf;nzent.-The programme for this detachment was to com- 
mence a series from the  side Nerh-Khagriini of the N.-W. Himalaya series 
and to carry it northward to connect up with the existing series in Icashmir. The  
detachment mas formed in Dehra Dtin in the middle of April and proceeded to 
RBwalpindi. T h e  observations were delayed by stations ahead not being ready 
in advance, and in July and A ~ g u s t  by the monsoon. Mr. Wyatt  with a small 
party was detached to i ~ ~ s p e c t  and repair the stations of the old Icashmir 
series. This detachment is still in the field. 

91. Sccoltdary tlial~gulation. 
( f )  In the Punjab a traverse was run with the Jaderin apparatus from Burila 

T .  S .  of the Jogi T i l i  series to Shorkot h. s. and DorAwAld s. in order to co- 
ordinate the various traverses on which the topographical and revenue work of 
that district are based. The observers were Messrs. Tresham, Wyatt and 
Mclnnes. T h e  difference found between the  valuc:s thus obtained for Shorkot 
and DorAwilA and those given in the synoptical volume is considerable. Consi- 
dering the accuracy of the methods used in the traverse it is more probable thar 
the error lies in the secondary series of which Shorkot and DordmilA are stations, 
unless the assumed length of "C" mire is in error. Comparati\re data are given 
below :-- 

I represents values obtained from the traverse. 
11 represents values from the synoptical volume. 

Station. t.atitude. Longitude. 

Shorkot (1) 30'49' 57'"So 72'06' jz"'30 
(11) 30'49' 58",51 7z006' 43"-23 

Dord rvlld (1) 30°27' 5 1'"64 72'29' 55"'725 
(11) 30°27' 52".60 72'29' 56".02 

The  total length of traverse was I 18 n~iles and a s  a bench mark has been 
embedded every 6 rnlles the height of which was obtained bv spirit levellir~g the 
line should be of permanent utility when theerror has beer1 located and distributed. 

(g) In AssamnMr. Johnson commenced the selection and building of the 
stations for the I<h si Hills secondary series, his detachment consistedof 2 2  men 
and field work was 4 egun from Shillong in the beginning of November. Some 
difficulty nlas experienced in obtaining transport and supplies and tlie detachnient 
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suftered a good deal from malarial fever but satisfactory progress was made in 
the work. 

( I r )  In Lower Burma the selection and building of stations for the Mawkmai 
secondary series was carried from the starting side, (Letpataung-Suletaung) of the 
Mandalay meridional series, up to longitude 98°15'. 

Two observers will be employed this field season and it is  hoped that it 
will be completed at  an early date. In the year under report Mr. Collins was 
in charge of the de:ach~nent and 28 stations were selected and built. 

(L ' )  In Upper Burma a small detachment under Mr. lllohan I.al Arora 
was employed on the select~on and building of the stations for a secondary series 
in Bhamo district starting from the side Tangte-Taungltalat of the Great Salween 
series. T h e  series is intended to run north along the meridian of 97' and 
Lieutenant Carden will try to fix the stations already built from his stdtions of 
the Upper Irranaddy series which will run parallel to the secondary series. 

-92. T h e  party was inspected in recess by the Superintendent, Trigonometri- 
cal Surveys, during June 1909. 

S T A T E M E N T  OF O U T T U R N  OF W O R K .  

Bnfuchi'sttl7r de fnch~i~eni  ( N o r t h  Balzrchistcin series). 

Nunlber ol the Principal Stations at  \vhicli observations were 
taken . 8 

Xumber of Principal Stations newly tired . . . 6 
Length of new series in miles . . . loo  
Area of triangulation in square r~liles . . . . . . 3,500 
Average triangular error of 8 triangles . . , . . o'"4r 
Value of r\stronomical-Geodetic Azimuth a t  hlashelak , , + 1''.a5 - 

N.- W .  Frontiev detnchme~zt, Nouth Bafuch,itdw series. 

Number ol t6e Principal Stations at  which observations were 
taken . . . 

sccondarj- ,, > 

R'uniber of the Principal Stations newly fixed . . . 
I I secondary ,, 0 ,  . . 

Length of new series in miles Principal . . . . 
I )  1 1  ,, secondary . . 

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

I ,  

Average. triangulv error of 7 triangles 01 the Principal 
triangulation . . .  . . . . 

Average triangular error of I I triangles of the secondary 
triangulation . . . . . . 

Valrie of Astronomical-Geodetic Azimuth at  U ~ n a r  I<hel . . 

6nt.nzn (SI~alz S t a t ~ s j  deldchmrrtt (Grea t  Salzueen series) .  

Number ol the Principal stations a t  which observations were 
talien . . . . 8 

Nuni1)cr of the Principal stations newly fixed . . 8 
Length of new series in miles . . . . . 100 

Area of triangulation in square miles . . . 4,200 
Average triangular error of g t r ia~~gles  . . . . oN'47 
Value of Astronomical-Geodetic ?\zinluth at.Kiip Ma , . --8".60 

Length ot tra\erse In miles . . . , . . I 1 8  
No. of stations at  which observations werc take11 . . , 76 
Numhrr ol Mark-slones embcddecl an11 livctl . . a 2 



SCIEN'rIFIC OPERA'I'IONS. 

SCIENTIFIC OPERATIONS.  

G E O D E T I C .  

STANDARD BAR COMPARISONS.  

No. 2 2  Party. 

93, During the field season of 1906.09 No. 22  Party was co1111)ined wit11 
No. 23 Party under Captain Cowie, R.E., 

PCYSOIJ I I C L  and assisted that party in the pendulum 

It~rperial o f i c e u s  : operations. Previous to this, between the 
middle and end of November 1908, the 

Captain H hlcC. Cowie, R.E., i n  chargc t i l l  
30th AprA 1909. party undertook the second series of com- 

Lieutenant H. 3 .  Couchman, R.E., in cllargc parisons of the Star~dard Bar A with the 
lrom 1st hlay 1909. secondary star~dards I[, and I,. 

94. Standard Bar A had been sent, in 1908, to S h e s  for compdrison with 
the International Metre. In the winter of 1907, before the Standard Bar left 
Debra DBn, and again in November 1908, on its return from France, comparisons 
were against the secondary Bars for the purpose of testing the constancy 
of its length during the interval between ~ t s  departure from and its return to  
Debra DJn. 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 thc  report 
submitted by the party for the year 1907-08. 

Briefly, the results of the first set of comparisons were :- 
I,-A, at 62" F.=83'12 millionths of a yard. 
In--A, at62" F.= 1196'73 millionths of a yard. 

And Bar A a t  62' F.= 3047'996 millimetres. 
95. The  second series of comp.~risons was commenced 011 November I 7th 

and concluded on December [s t ,  1938. T h e  observers mere Captains H. ti. 
Turner, R.E., and H. M. Cowie, R.E. Thearrangement of the apparatus, and 
the procedure of the observations were the same a s  in tF8e first series of compari- 
sons. Twenty sets of comparisons were made of each of the bars I,, and I, \vith 
Bar A. 

During the observations involving IS and A the temperature ranged from 
61°'2 to 64O.9 F. and in the case of I n  and A from 57O.6 to 65'-5 F. 

'The results obtained were :- 
Is-A at  62" F.=81.13 millionths of a yardf 0'36 In, y. 
T h e  mean temperature during the observations mas 63O.74 F. 
1,-A a t  62" F . = 1 9 3 ' ~ 8  millionths of a yardf 0.52 m. y. 
T h e  mean temperature during the observations mas 61',99 F. 
The  1908 results differ from those of 1907 o f  1.99 nl. y .  in the case of I,-A 

and 3.55 m. y. for ID-A. 
These quantities correspond approximately to --1-- and ---' 

1,~00,000 I,ooo,ooo~f the length 
of Bar A and they show that it is improbable that any change took place i n  
length of the Standard Bar A between the time i t  left Dzhra D6n and the date of  
its return from Skvres. (:omplete 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. 
95. The party was inspected by the Superintendent. Trigonolnetrical Sur\reYs, 

during June I 909. 
98. T h e  progralnme for next season consists of latitude observations on tile 

N. E. Quadrilateral, the stations to be visited lying approxilnately betlveen 
Sitiipur and Gorakhpur. 

PENDULUM OPERATIONS. 

NO. 23 PARTY. 
99. During the winter of 1908-09, as  a first step towards tile investigation 

P E Y S O , ~  I I C ~ .  of the variation of  gravity i ! ~  the northern 
Impcrinl O ~ f c r v  : portion of peninsular Irld~a, perldulu~n 

Captain H .  hltc. ('&vie. R E., i n  charge. operatio~ls were carried out i n  the weslern 
P r o v i ~ r r i n l  Obfcrr t tract5 of the SStpura hills and tlie Vindhy.in 

hlr. H a n u t ~ l a n  Prasnd. plateau. 
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loo. T h e  accompanying table shows the stations visited and the result of the 
observations. These latter depend on the base (Dehra Dlin) values 

g=979'063 dynes 
~ = 0 ~ ' 5 0 7 2 4 9 7  

The  quantity g is the observed value of gravity a t  the level of the station. 
g is derived from g by correcting for height above sea level only,. 

gu0 is the final value of  gravity a t  sea level, obtained after ;!pplying correc- 
tions fc>r height and mass above sea level and for uneven terrain. 

yo is the theoretical value a t  sea level computed by Helmert's formula of 
I 884. 

~ ~ = 9 7 8 ' o o  (1 +0.005310 sin") 

TABLE. 

Station. 
Height Observcd 
above value ot 

mean sea gravity 

live' I Latitude. 
! gravity at 

I -- 1- 

Feet. ( D ~ n n  

Lilain - 2 3  1 1  0 1,612 978677 

L1hO\v . .I  ~2 33 1 0  I1903 .)7u'620 

- 
-I- - 

Dyncs. i Dynes. Dynes, 
I 

-0.003 

+o.o,q 

+oa073 

+0.084 

+08039 

+oeo4g 

+0.055 

fo.039 

Xlukhtidra . 2 2  33 40 926 1 978.664 1 978'750 978'718 978,755 -0.035 

Mort3kka . 1 22 13 20 

Khandwi . 1 zr ~g 30 

Asirgarh . 21 28 l o  

o 

sj 50 

+0.025 

+w034 

978'827 978,171 978.802 
I 

978.797 978,730 972763 

756 978.703 978.757 978.713 -0.006 
I 1 

1,014 978,692 ; 978.787 978.714 +0.038 

2,077 978584 978,778 9 7  f0.01) 

Ellichpur . 
Moshangibdd 

Shdhpur . 
Badnlir . 

- O . O ~ I  

-0,033 

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

100. In the table above, the quantity go-yo is the actual effect of masses 
surrounding t h e  station, in excess or defect of the normal crust. Where com- 
plete compensation occurs, go -yo should be nil. This condition is nearly at- 
tained at  MukhtiBra. At the other stations an excgss of mass is indicated. The 
average effect of excess of mass, a s  indicated bv go-yo, taking all the stations 
into account, is almost exactly equal to the average attraction of the masses 
above sea level, calculated on the assumption that the density is 2.8. From 
this it may he inferred that in the portion of peninsular India under consideration, 
treated a s  a whole, the degree of comper~sation of v~sible masses is very small. 

103, The  determination of  the clock rate was undertaken by Mr. Hanuman 
Prasad. T h e  results were thoroughly satisfactory, the average p. e.-of the daily 
rate deduced from observations on two successive nights beir.2 f 0 ~ 0 1 2 .  

104. The times of vibration of the  mean pendulum, at  Dehra Dlin, were 
in December 1908 s=0"5072499 

May ~ g o g  s=o3072496  

~h~ mean value, os-50724g7 was accepted a s  representative of the period Decem- 
ber 1908 to May Igog. 

760 

, 1,123 

1,314 

1.002 

1,186 

2,103 

2 1  1 8  20 

22 45 o 

22 1 1  30 

21 54 10 

i 
978.633 978.704 ! 978'665 + O . O I Z  

g78.61~g 978.714 978.665 , + o . o ~ o  

978.618 1 978,740 978.694 1 978,685 +woo9 
I 

978.719 1 978,812 ! 979.777 978.773 , +0.004 
I i 

978.663 / ~ 7 3 , 7 8 3  I 978'743 -0'005 ' +0.040 
I 

i 
978'607 ! 978.803 978,730 , 
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Since January 19o4, the date of the com~nencement of operations ai th  the 
half-seconds pendulunis, the length of tile mean pendulum has decreased, the tirne 
of vibration having changed by about 23 in the seventh decimal place of a second. 

Of the individual pendulums, the times of Nos. I 37, r 38, I 39 have all changed 
in  a silnilar way and by about like amounts, all showirlg ;! decrease. No. 140, 
on the other hand, appears to have altered but little, the indications not being vtlrp 
decided, and the change mould seem to tend to an increase of the time of vibration. 

On the assumption that these al~erations of length are due to molecular 
influences, it wnuld be natural to suppose that a i th  increasi!ig age of the pendu- 
lums there noultl be a gradual appro;lcI: to molecular stability, and that c1.n- 
scquently, lor rqual pe,iods o! time, the absolute amounts of change i n  length 
would beUcornc smaller and smaller. 1 1  the course of the variations of length were 

by a curve, we should expect, dividing this curve into three major 
periods, that thr first pel-iod, representing the earlier life of  the ~ e n d u l u m  would 
eshibit changes comparatively large and varying little ir l  vzlue ; that after passing 
through all intermediate period, during which the changes corresponding to equal 
intervals of time decreased rapidl!. in amount, \ve should reach the last ~ e r i o d  whew 
the changes from timc to time were infinitely small and approx~nlately equal. A 
consideration of the Indian pendulums shews that they !!lust still be considered 
to be in the first period, and it is a matter for surprise that this should have lasted 
for as lrng as  five ) rars. 

Further prticulars of the changes in the times of vibration are given in the 
narra~ive report submitted by the officer in charge of the part!.. 

105. The health of the party was good. 
106. ' lhe part" was inspected by the Superintendent, Trigonometrical 

Surreys, during June I 909. 
1 0 7 .  The future work of the part!. will be the gradual extensions of the gra- 

vimetric survev to the east and north, over RAjputina, the Vlndhya plateau and 
the SBtpurd hills to  the Gangetic  lai in. In the season of 1909-10 pendululn 
operations will be ~ n d e r t ~ i k e n  in the eastern S B ~ p u r i  hill tracts. 

TIDAL A N D  LEI'ELLING OPERATIONS. 

No. 25 PART\'.  
Personnel. 

Impe7ial O@crr : 
Xlr. C. F.  Erskine, in charge. 

Provincial Oficevs : 108. Mr. C. F. Erskine 
Alessrs. J. P. Barker, H .  G. Shaw. E. H .  Corridon, Syed  zille held charge of the party 

Hasnain A. M. Talati, 0 .  . Pushong, P. N .  Sur, D. H. I.ura, throughout the year. 
T. F. K ~ ~ c h e n  : ~ n d  H. St. J .  Kenny. 

Suhovdi~rata Establ is lrn~~n t : 
I Surve\.or. 21 Computers and Recorders, 2 Artificers and 3 Obser. 

vatory C l e r ~ s .  

TIDAL OPERATIONS. 

109- Observations were taken by means of self-registering tide-gauges during 
the Year at  I he stalions enumerated in the following list :- 

Stations. 
REMARKS. 

- - .. . - . - -- 
1. Adrn . , , , 

2 .  Kayn'chi . , . 
41 'Small tide-gauge work- 

Still working 28  
3. Bombay (Apollo Bandar)  . 1873 ' ing. 

4. Bo*lbnjl (Pvin'ce's Dock) . 31 21 propert. 01 port T.u.~, 

5, a . . ' . res1art.d ( 24 
6 .  Kidderpore . . , . 1895' Still working 14 

1881 
7. Rancoon . . . , I 880 
8. Port Rlair  . , . )1 ,, 

I 880 
I 880 

9 . . ( restarted 
'909 Still working 

P 
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I lo. In addition to  the above, readings to tide-poles were taken at Bhi\,na- 
s r ,  Chittagong and Akyab. 

I I I .  T h e  nine tidal observatories at work were inspected during the year, 
and the registrations have been satisfactory. 

112. 111 the following tables are given the annual arid decadal percentages 
of the predicted time and height errors of high and low waters at open coast and 
riverain stations :- 

Perceufage o f  errors i?t Predicted Tiwtcs and Heights at o p e ~ ~  coast ~ t n t l b , ~ s  
fronj automatic I eg~stratio?2s. 

1 I I N  TIME.  I I n  HEIGHT. 
I 

I Number I \Vithin 15 

1 ~ n i n u t e s  of 
Wi th in  8 1 W i t h i n  ,$ of 
inches of mean rangc 
actualr. at sprinps. 

8 -__ 
Average of lo years . 8 78 1 73 / 95 1 95 1 95 1 95 

1 

Percentage of errors in Predicted Times and Heights a t  riverain stations 
front aulontalic re gist ratio?^^. 

Within 15 

acluals. 
\Vithin 8 \Vithin ,b of 
iachesof mean range 
actuals. at s p r l n p .  

-.----- 
e r e  o 1 e a r  . .  I a I 5) i SJ j 74 I 6 1 93 I 91 

I 13 .  At Moulmein a new observatory was erected in August 1908, on a sit? 
close to  the old one which was dismantled in 1886. T h e  tide-gauge was dulv 
installed and registrations were commenced on the 1st of January 1909. 'The 
true zero of the gauge is identical with that adopted In 1880, when the gauge was 
first started. The  results derived from the observations which are now being 
registered, will serve a s  a check on the accuracy of the predictions already 
published. 

L E V E L L I N G  OPERATIONS. ' 

114. 'Three detachments were employed oh the levelling operations during 
the past season. 

1 1  j. No. I I.evelling detachment connected the staadard bench-marks 
a t  SAthra, Belgaum, Bangalore, Salem, Trichlnopoly, Ne~apa tam,  Madura, 
Tinnevelly, Calicut, BijPpur and Akola a r ~ d  carried out a l ~ n e  of levels from 
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Secunderdbdd to Warora, connecting the standard bench-marks at  SecunderBbBd, 
Trimulgherry and Boldrum. The outturn amounted to 332.2 miles. T h e  field 
season commenced on 8th October 1908 and ended on 15th April rgog. 

116. No. 2 Levelling detachment levelled from Nagaur to Ahmaddbdd vid 
Jodhpur and Pblanpur, connecting the standard bench-marks a t  Jodhpur and 
Ahmadbbbd. A branch line of levels was run from Pdanpur to Deesa, connect- 
ing tlie standard bench-mark a t  Deesa. T h e  standard bench-mark a t  lioorkee 
was then connected and a line of levels was carried from HardwAr to Dehra 
Dhn. ' I  he total outturn of levelling was 450'5 miles. The  duration of field 
season was from the 3rd October 1908 to 9th Aprll 1909. 

1 r 7:" No. 3 Levelling detachment was employed on levelling operations from 
I(atni vta Jubbulpore and Seoni to Ndgpur and from Wardha to Warora. T h e  
standard bench-marks a t  Jubbulpore, Ndgpur, HinganghAt, Saugor, Raipur, 
Bilrispur and Sanibalpur mere also connected. The outturn amounted to 302'3 
miles. The field s e q o n  lasted from tlie 14th October 1908 to 16th April 1909. 

I 18. During the past field season three important lices of levels which were 
undertaken principally to brealc up the larger level circuits mere completed, viz., 
( I )  from Ferozepore across Rhjputina to Ahmadjbrid, 12)  from Katni vid 
Jubbulpo~e and Seoni to NAgpur, and (3)  fram Wardha vid \Varora and Nirmal 
to SecunderAbrid. 

I I g. During the past year I 6 standard ber~ch.marks were erected and : 6 
connected, 32 ;Ire under construction and 39 have been proposed lor erection. 

I 20. The health of the members of the levelling detachments was generally 
far from good. At the commencement of the field seascn a large percentage of 
the establishment suffered fro111 lnalarial fever, but later on the health of the 
tnen improved, and in the latter portion of the season was on the whole good. 

121. T h e  Superintendent, Trigot~ometrical Surveys, inspected the party in 
May 1909. 

F ' R O G R A M ~ I E  FOR NEXT Y E A R .  

122. Tidal operations during the coming year will be confined to the g 
0bserv:atories now working. 

123, During the coming field season No. I 1.evelling detachment will be 
employed in Burma on new levelling from Wuntho to yitkyina, and revision 
levellilig froln I'yinmana to Rangoon, and the connection of the standard brnch- 
marks at  Rangoon, Pegu, Toungoo, Mandalay, Shnrebo, Meiktila, Magwe, Wuntlio 
and Myitkyina. No. 2 Levelling detachment will be emplo) ed on le\felling from 
( I )  Siliguri to "riildhiria, ( 2 )  Bareilly to Naini TQI, (3) Ambdla to Solon, (4) Hard- 
1vAr to Lansdowne, and the connection of standard bench-marks at  Nellorr, Bez- 
d d a ,  Cocandda, Vizagapatam, Berhampur, Cuttack, Balasore, Burdwdn, Gauhbti, 
Dhubri, Dindjpur, Purnea, Bhdgalpur, Patna (Bankipore), hluzaffarpur, Motihiri, 
Rewah and Lucl~now (new). 

No. 3 Levelli:?g detachment will be employed on levelling from ( I )  Lalumali 
T. S. near I(1~inpur to Rohri, (2) Shikirpur to Jac,obdbdd, (3) P i l i  h. s. to  
Godhra, (4) Lahore to Dharrnkot, and the connection of standard bench-marlts 
at Sadikganj. Bah6walpur, I(hAnpt~r, Sukkur, Jacobdbdd, HyderBbBd (Sind), 
Karichi,  Godhra, Baroda, liijltot, Surat, Dhlilia, M how and BhopAl. 

Tobulnv Sfnteurerzt o f  or~tt~trrl of work of Levelli~zg D e t a c h ~ ~ ~ e t l t s  
Nos. 1,  2 and 3. 

. 
I .evelli~lg I)etaclinient N o .  I 

Ditto No.  2 
Di t to  NO. 3 

T O T , ~ ~ .  . 

F a  

NUMBER OF BENCH-MARICS CONNECTED. 
Nun~ber of . _ 

mites of 
- 

Uouble 1 OLD. 
. L 

Levelling. 
including I t 

Branch 
Lints. . Standard. 'yebid- Inscribed. e x  

I -- rn w - 5 1 "  L S a  

.wg/ ... 
450 1 1 
302 1 . . .  - 

1,0* / 1 - 

~ 

2 

2 
' TFY 

14 

--------- 
23 

- - - -  

z j  

-- 
36 
9 

49 

" 
14 
4 
7 

25 

Z j 1 1 8 5  
41 ' 2 9 7  
2 4 1 1 4 3  

go 
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No.  26 P A R . T \ . .  

124.  T h e  party remained in charge of Lieut. H. J. Couchman, R.E., 
Pcrsonnrl. until 31st March 1909, when he was 

Inrperial 0bi;cers : 
reli6vedby Captail) R .  H. Thomas, R.E., 
on return from furlough. 

Captain R. H. Tho~nas,  R.E, ,  i n  charge fro111 
1st April 1909. 125. Il'o~k Of the field dctnchments.- 

Lieutenant H. J. Couchnian. R.E., till 30th April During the  gear under report field opera- 
 goy (in charge till ~ 1 s t  hlarch 1909). 

Lieutenant H. 'T. hlorshead, K.E., till .lst continued four detach- 
hlarch 1909. ments. 

ProvincioL Oficers : ' I ' \ \ ~ O  ol these were e m p l q e d  i n  
hlessrs. E. C. J. Bond, 1-1. P. D. \lorton, R. P. Burma in completing the areas allotted 

Ray. N. R. Mazumdar and R .  13. Mathur. to the preliminary. survey : the two re- 
Subordinntr Establishnrenfr : ~naining commenced the detailed survey 

2 Observers. 13  Hecsrdtrs. I Ctmiputcr, 2 Sur- by the exanlination of several ob\liously 
veyors and I \Vriter. disturbed areas. 

T h e  field season commenced on the 26th October 1908, and the party 
proceeded lo recess quarters on May 3rd, 1ao8. 

I 26. Work of the  1mper ia lO~cers . -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 
Alibig todetermine the  differences from the survey standard a t  Dehra DJn.  

I 27. Total work to date.-Forty-one nelv stations of the preliminary survey 
mere occupied : the total number of stations of the preliminary survey thus be- 
comes I Twenty-six old field stations mere re-occupied, making 57 in all, a t  
which obsen~ations 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 mere occupied in the detailed survey. 
I 28. Work d u ~ i n g  recess.-During the recess season the computations of 

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

T h e  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. 

T h e  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- 

( ( I )  \Vhether any correction should be made to the standard on account 
of change in the moment of inertia. 

( b )  \Vhether the discrepancies in different seasons in the dir'ferences 
from the standard car! be eliminated by using for the distribution 
factor log (1  -1 - 3.) instead of log ( I  --k). 

r r4 re 

As regards (a ) ,  observations for the moment of inertia have been taken 
with the standard magnet No. 1 7  every yclr ,  a r~d ,  a l lowi~~g 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 1908 to a cor- 
rection of 19 in H. F. 

With regard to ( b ) ,  the expression for the connection betwe91 M ,  H ,  the 
deflecting distmce (r)  and the angle of deflection (u)  is-, 

where p and q are the distribution constants. The expression I -Y which is now b rY 

employed is obtained on the assumption that r 'L 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  Dehra Dlin with various instruments. The  magn~tude of the 
correction, moreover, is not a constant for any particular instrument, but may 
vary within considerable limits from timc: to t ime;  there is further considerable 
liability to sudden change when there is a sharp drop in the magnetlc moment, 
though the distribution factor now applied ma!. show little or no alteration. 

The  investigation has nrcessitat'cd considerable computation, but a prelimi- 
nary reduction of the instrumental differences correcting as  above gave pro- 
mising results, and the investigation will therefore be continued. It may be 
mentioned that this investigation h ~ s  consider ible bearing on t h e  question of 
H. F. disturbance corrections, owing to the resulti~lg changes in the monthly 
base lines : it will also affect the secular change values, since various instru- 
ments have been used at the repeat stations and re-observed field stations. 

An approximate reduction of the 1-1. F. observations at  repe<~Y 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 
mill, as  far a s  time permits, be continued. 

During the year values of magnetic declination mere supplied as  undcr :- 

For standard ~-inch maps . . . 433 
For degree sheets . , , . 26 
To pri\.ate individuals . . . . .  34 

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

Serious trouble has, however, been experienced, in Dehra Dlin observatory 
owing to the heavy rainfall; it was found impossible to pre\.ent water f o r c i ~ ~ g  
its way into the magnetograph room, and finally, on August I rtli, it nras 
deemed advisable to  remove the instruments. 

The H .  F. and declination magnetographs had been working since January 
1903 with on!y minor interruptions, while the \'. F.  instrument was erected in 
~ g o g .  The instruments were re-erected on September I ~ t h  and I sth, but the 
break of record is a oreat misfortune. 

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

In 1904-06 water entered the magnetograph room : in 19oj-07 the rainfall 
was less than the normal, and, though in 1908 the total rainfall was heavy, the 
room remained practically 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 wateklog ed, water 
increases in the catchment pit faster than it can he pu~nped out, an f the \v;llls 
and floor are subjected LO a head of r o  feet or more, a pressure ~vhich they 
are ill-calculated to resist. 

Pumping with two pumps had been going on day and nixhi. for over a week 
before the instrumer~ts were removed, yet a t  the time of their removal, the 
water had risen to within an inch of the top of the driving clock pillar, while 
subsequently on the same day this pillar was submerged : a t  t l ~ e  time the water 
level in the catchment pit was r I feet ab3ve the levzl of the fl30r of the obser- 
vatory. 

130. Mean values of ntafnetic elei~zents.-The mean values of the magnetic 
elements at-the four survey base stations for 1908 ;,re a s  follows :-- 

~ e h ; a  Din  . . < 

. . Lat. 30°1g' Long. 78' 3' 
Decli~~ation , . . a0 36l.7 E. 
Dip. , - .  43' 4 2 " ~  N. 
H . F .  . .. - . . . '33293 C. G .  S. 
V . C .  . . . . '31819 ,, 

Eal.rackpofe . . . . Lat. 2z046' Long. 88' aa' 
Declination . . l o  qI .7  E. 
Dip. . . .  
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H . F .  . . . '37031 C. G .  S. 
V. F. , . . . '22038 ,, 

Toungoo . . Lat. 18" 36' Long. 96' 27' 
Declination . . . o" 34"4 E. 
Dip. . . . 2 j0 2' N. 
H. F. . . . 38763 C. G.  S. 
V . F .  . . . . ,16479 , r  

Kodaikdnal . . . , Lat. lo0 14' Long. 77O 28' 
Declination . . .  . oO 45l.4 W. 
Dip. . . . . 3°3j1"2' N. 
H. F. . . . . '37434 C. G. S.  
V. F. . '02324 ,, 

I 31.  A table showing the approximate preliminary values (uncorrected) a t  
the field and repeat stations in 1908-09 is appended, together with a reference 
index chart showing all the stations of observ.ation 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. issptction visits.-The party was inspected in recess by the Superin- 
tendent, Trigonometrical Surveys, on June a ~ t h ,  1909. 

134. Work projected fov  1909-10.-During the next field season the detailrd 
survey will be continued on the same lines as  last year by two detachments. 

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

T h e  computing section in Debs Dlin will continue the reduction of the 
preliminary survey, in addition to  its normal work of computing ant1 tabulating 
the  base station results. 

Abstract shotol'ng approximate mnfnetic - ~ a l u e s  at stations obscrvcd at by No. 26 Party 
drrring season 1908-09. 

DETAIL S U R V E Y  STATION. 



Abstract showt., ,~ approximate magnetic vafucs at  srafions observed at by NO.  26 P a r t y  
ifzrritzg scasoti 1908.09 - coctd.  

DETAIL SURVEY S T A ~ ' I O N - C O ~ ~ ~ .  

Z - 
.- 
d 

37D 
38D 
39D 
4oD 
41D 
4213 
,&3D 
4 j D  
45D 
46D 
47V 
48D 
4gD 
SOD 
51D 
52D 
j3D 
54D 
~ s D  
56D 
57D 
5SD 
5 9 0  
60D 
61D 
62D 
G3D 
64D 
tijD 
66G 
67D 
69D 
bgD 
7oU 
 ID 
72D 
73D 
74D 
7513 
76D 
77D 
78D 
7gD 
BOD 
BID 
SzD 
83D 
84D 
95D 
86D 
87D 
98D 
8911 
g o 0  
911) 
g2D 
93D 
94D 
95D 
96D 
97D 
g8D 
9911 

10ol3 
I O I D  
~ o a D  
103D 
1o4D 
1o5D 
106D 
107D 
108D 
logV 
11oD 
I I I D  

Latitude. 1-onyitudc. D I I L  /Declination. H " ~ ~ ~ ~ ~ a l  

Name 01 Station. . -.- . -. ~ 

I<E~I,\RUS. 

, , . ,  0 ,  i c C S  
I 

. -  .--- ~ !.- - .. 

I Pipri . . 
, Danund . 

Raita . . 
Balgaon No. 2 
Nbgalwiri . 
lcheri . . 
Likl~i . . 
lchargon . 
Sirkandi . 
Dhtjlkot . 
Pipal Jopa . 
1~16mpura . 
Ghiri  . . 
Mogargaon . 
Bistdn A . 
Deoli . . 
Piparker . 
Julwrina . 
Sultrinpur , 
Lohbri . . 
I<arnuthwdra. 
I<aori . . 
1)ogaonwa . 
Chamu . 
RQjabris . 
Loharan . 
Gilankor . 
Pilu . . 
I<olu . . 
Sagra . . 
RlArla No. 1 
UnlwClia , 
Chansuma . 
Mdrla No. 2 
l<a160 . . 
Bhurk~a  . 
Shetriwa . 
R.tinsar . 
Soalia . . 
Soni6sar . 
Jethania . 
Rataria . 
Sardar.Singh-ki- 
Dhursar . 
Marwa . 
Modadri . 
UdhAnia . 
Rathora . 
Khara . . 
Bengti (Bari) 
Jal6ra . . 
Uparli . . 
Dadu . . 
kkka . . 
DCdia . . 
Moru . . 
ShctrAwa (a) . 
Garawad . 
;Ifran 
rhara . . 
Palsoda . 
Neernuch . 
Beri . . 
Hamora . 
HArl . . 
Badfaar . 
P h a a u r a  . 
Akola . . 
Newdnia . 
Hita . . 
Padampurd . 
1:hanuja . 
Pachar 
Hhairvi ! 
aarol . . 







S C l E N T l F l C  O P E R A T I O N S .  

Abstrnct jhowing approximate magnetic values at stations observed nt by No,  a6 Party 
during season I 908-09-concld. 

R E O B S E R V E D  FIELD S T A T I O N S .  

Rcpcnf Statrb)zs. 

d 

.- 
d 

I 
11 

I l l  
I\ '  
V 

VI 
V I I  

V l l l  
IX 
X 

X I  
X I I  

X l I l  
.\lV 
I\' 

S V I  
S V I I 

X\'111 
X I X  
XX 

X X I  

Name af Station. 

Udaipur . 
Icardchi . . . 
Quetta . . . 
Hahi~vnlpur . . . 1 
Hfiwalpindi . . . 
Rharntpur . . . 
Bangalore . . . 
DhArwdr . . . 
Porbandar . . . 
Fyzabad . . . 
Sambalpur . . . 
\\faltair . . . 
Darjeeling . . . 
Gaya . 
~ec1111deribAi : . 
Ilhusival . . 
Jubbulpore . . 
'Tavoy . . . . 
Lashio . . . . 
Akyab . . 
Silchar or ~ d i h i r  . 

Izalitade. 1.oozitodc. 1 Dip. Declination. 
- .. ' . . -. 

0 ,  

0.3587 
0,3954 

H~:::z:l 

C. C. S. 
- - . 

0.3527 
0.34.53 
0.3230 
0.3316 

X X I I  
X X l l l  

NOTE.-The above values of Dip, Declinat,on and Horizontal Force.are uncorrected for secular change, diurnal 
variation, instrumental d~fferences. etc., and are to be cons~dered preliminary values only. 

Where blanks occur, values have already been found during previous field seasons, or the obsewallonl 
havc nut been complcted. 

The Survey numbers reler to the ublislled chart thus No. H 3 denotes No. 3 station, thespheriu\ co- 
ordittatcool whose centre are 26'Piorth ~at i tude and 76" East Longitude. 

All Longitudes are rcfcrahle to that nf Madras Observatory taken at t l~e  value Bo', 1 4 ~  47.. East from 
Creonwirh. 

REMARKS. 

- - - - 

i 

5 

- - 

34 4 E 1 24 
34 23 ,. 1 42 
43 12 ,, 3 I 
42 r 4  ., 2 51 
48 21 ., 3 45  
38 52 1 58 

9 57 ib o 41 
15 31 0 16 
2 8 5 7  1 1 3  
38 1 , ,. 1 45 
27 58 ., 0 46 
21 20 I ,, o l o  
38 25 I ,, 1 32 

1 7 
o I 
0 50  

31 1 1  . ,, 1 o 
12 16 j ,, o 28 
31 18 ' ., o 4 3  
25 31 .- 0 42 
34 44 ,. I 8 

-- , ~ -  

24 .35 33 1 70 41 57 

Dibrugarh . . : 7 9 4 1 4 5 4 
Por tHla i r  . . . 1 1 3 9 1 0 ' 9 2 ~ 3 1 3  

i I 

24 49 50 
30 11 5 2  
29 23 27 
33  35 10 
27 1 3  27 
12 59 35 
I j  27 26 
21 38 2n 
26 47 27 
21 28 3 
17 42 57 
26 59 49 
24 46 30 
17 27 1 1  

21 2 4 6  
23 8 57 
14 4 50 
2 2  56 47 
20 7 53 
24 49 43 

39 31 1 15 
6 1 s  i b o  8 

I 

67 2 2 
67 0 20 
71 40 37 
73 3 6 
77 29 28 
77 35 58 
74 59  35 
6 9  37 6 
82 7 40 
93 5 s  24 
8.1 19 1 

1 88 16 39 
84 59 54  
;8 29 16 
7 5 4 7 1 8  
79 56 44 
93  12 30 
97 44 40 
92 53 18 
92 47 21 

0.3758 
0.3598 
0.3535 
0.3733 
0.3785 
0 . 3 5 7 ~  
0.3665 
0.3794 
0.3078 
0'3641 
0.3960 
0.3766 
0'3839 
0.3694 

B 

* 

' - 
$ 
.C 
4 
.r 



TOPOGRAPHICAL SURVEYS.  

NORTHERN CIRCLE. 

No. 9 PARTY bide I N D E X  k I 4 ~  O F  N O R T H E R N  C I R C L E  FACING PAGE 46). 

135. The party continued the work on .which it was employed during the 
~ r e c e d i n e  season in Dera 

Person~rc,/. ~ h i z i  ~ ' i ; i n  ciistrict of the 
I ~ ~ r f e r i n l  O&?rs : 

Captain G. A. Benzeley, H.E., in charge from 1s1 hfay to 30th 
Punjab and also extended 

September ~ g o g .  its operations into the Pun- 
I.ieutenant E. C. Raker, R.E., in charge iro~n 1st Octobel. 1908 (0 jab districts of Miinaili 

30th April 1909. 
Lieutenant F. J. M. King. R.E. and Muzaffargarh apd also 

ProvinciaI Oficers : into the Dera Ismail Khin  
Messrs. J .  A. Freeman, H. C. W.  Stotesbury, F. W. Marten, D. I<. district. 

Rennick, R. C. Hanson, H .  \V. hlcDonald and F. J .  Grice. 136. This work consist- 
S~rltordi~~ate Es tnb l i ska i s~~t  : ed of r inch=[ miie topo- 

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

137. T h e  field office opened at  Leiah on the North Western Railway on the 
27th of October 1908 and closed a t  Dera Ismail IChiin on April 8th, 1909. A 
small section ~ n d e r  Lieutenant Icing, R.E., remained out till the end of the 
nlonth, to complete some additional work which had teen included in the 
programme a t  the end of the field season. 

138. The resurvey comprised the ~vhole of standard ~ - sheets 
-- J M 

39 2, 3, 6, 7, 8, 11, 11, I j. 16 ' 39 1.5~. 6 part of 39 7. The revision 
nl P 3 

survey comprised the remainder of 39 2, o .  
J 139. The character of the ground was varied. Sheets 39 2T3&, , 39 ,;y 

consisted of very broken, hilly, inhospitable coltntry, rising from tloo feet above 
sea level in the east to i 1,000 feet in tlie mest. 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 Shirini country. Mr. H. W. McDonald, a young 
provincial officer, \-:as murdered by fanatics, and surveyor Yakub Aii and two 
khaln'sis killed, and one Rhaldsi 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 :- 

, RBMARKS. Description of Survey. 

~. . 

'Triangulation, I-inch scale  . 
Traversing . . . I  52 (1) 

Lrvelling . . . 115 (0)  

Mapping . 1 1  ,.. 

34.9 ' (a) Linear miles. 

'7'5 

9.8 

Outturn, I Cost-rate 
sq. miles. 

309 

per sq. mile. 
~ 

W 
I 1 . 3  



TOPOGRAPHICAL SURVEYS. 43 

DETAIL SURVEY. 
Original survey, I-inch scalp . 

2-inch 
~ o r i s t  reGsion survey, 4-'inrl; 

scale . . . . 

142. The total cost of the party for the year under rep+t was ft1,3o,zg8. 
143. During the recess the fair mapping of the following sheets was com- 

pleted and sent in for publication :- 
I hl 

1 - 
39  6; 7, lo, 11, 12. 14, 1s' 

The  remaining sheets, i . e . ,  39  z6, 39  1, 

are nearing completion. Triangulation charts in degree 
39  -4 
sheets 34 I .  and 34 J.  afe in progress. 

144. The  health of the party was only fair, a s  the district was full of fever, 
which interfered somewhat wit11 the work. 

145. The  party offices were inspected b r  the Surveyor General during 
July 1909. - -- . 

e N O R T H E R N  CIRCLE. 

NO. 12 PARTY (vide I N D E X  MAP OF N O R T H E R N  CIRCLE F A C I N G  PAGE 46). 

146. The party continued the worlc on which it was employed last year in 
the PeshBwar, Hazira  and 

Perso~r~~e l .  Attock districts. 
I n r p d ~ i o l  Ofire1 s : 

Brevet.\lajor B. 'T. Rich, R.E., in charge up to 20th Rlap 1909. 
147. T h e  field office 

Lieutenant E. C. Baker, R.E., in charge lroln 21st May 1909. opened at  Peshswar on 
Lieutenant S. \V.S. Hamilton, R.E. .  andcaptain I*. C. Thrlillier, I .A .  the zznd of October ,908 

Puovi,~cin/ qfice~,s : and closed at  Rgwalpindi 
Mes5rs.F. 1-1. Grant, H. H. P. Bulterfield. 1'. E .  I<.  Calvcrt, on 21st May 1909. One 

I ta l imat~~l lah,  Dhani Ualn and Abdul I<ar~rn.  section was left behind to 
SrrBovdi~rnlc Estnblish~nz~rf : complete the work in the 

20 Surve),ors (Permanent and Ternpor~r).), ; Soldier.Survc)ors. highrr hills, and 
z \Vriters, I Computer and I Store.lieeper. in the field until July 19th. 

148, T h e  country surveyt,d in the P e s h i w ~ r  and Attock districts consisted 
mostly of rich alluvial cultivated lands broken up by ravines, the average ground 
level being about 1,000 feet above sea level. I n  the Hazlr.1 district the hills 
rose tc nearly ro,ooo feet, and the surve!. inc!uded most of the well-kn0n.n 
stations in the Murree hills. 

1 4 9  The  outturn and cost-rates of the party were as Follows :- 

F The I -inch work comprised the whole of standard sheets 43 exclucive 
of the amount of 4-inch Forest revision survey, all of which fell in these sheets. 

Description of Survey. 

-- - 

Mapping . . . 

I t  also included a small portion of \vork in 38 +. The 2-inch mork comprised 
C 17 standard sheets 43 7, 43 lz ,  I h  and parts of 4 3  7, t;;, to complete the coln- 

pilation of these sheets. 
150. T h e  total cost of the party for the year under report was R84,or 2 .  
151. Quring recess the following standard sheets surveyed during the year, 

C B N 
namely, 43 5, 43 l z  were drawn and sheet 38 , was completed to margin. 
The following sheets previously gurve ed were also drawn and submitted for publi- 

N 0 H 
cation :- 38Fz, 1 6 1  38 T, and 43 . A special +-inch map was also drawn, 
and the whole o f ,  these maps were forwarded to the Superintendent, Northern 
Circle, lor submission to the Map Publication Office. 

I 52. 'The health 01 the party was good. 

O ~ ~ t l u r n ,  
sq. rnilcs. pcr sq. mile. ' I R E M A R K S .  

-~ 

R 
, . . 



153. Tlie party was inspecicd in the field by the Surveyor General during 
M;~rch, and by the Superintendent, Nortl~ern Circle, in December, February and 
March. The recess office was inspected by the Surveyor General in July, and 
by the Superintendent, Northern C~rcle ,  frequently throughout the recess season. 

154. The programme :or next pear c~118sis1s of the detail and revision survey -. 
on the I-inch scale of 19 standard shrets, namely, 3 9 i  

9, 13, 14 
and all of 

sheet 44 A. 

NORTI-IE12N C I R C L E .  

NO. 14 P A R T Y  (vide I N D E X  MAP OF N O R T H E R N  C I R C L E  F A C I N G  PAGE 46). 

155. The  head-quarters of the party remained 

Persoirrrel. 
Iarpsrial Ojicers : 

Lieutenant 0. H .  B. l'renchard, R.E.,  in charge lrom 1st October 
1go0 to 15th June 1909. Major C. H .  D. Ryder. D.S.O., R.E., 
attached from 5111 to 15th June 1909, and in charge [row ~ h t h  J ~ l n e  
ryog. Lieutenant A .  4.  Chase. R.E., from 1st July 1909. 

Proairlcial Oflcrrs : 
Messrs. T. \V. Babonau, H .  H .  B .  Hanby, H .  B .  Simons, C .  \Vest, 

A.  B .  Hunter, W.  1. B.  Miller, A .  G .  Wiseman an6  W .  P .  Hales. 

Sfrbordinate Eslablishmcnt : 
46 Surveyors, etc. 

at Riwalpindi throughout 
tlle field season. The  
area under survey lay in 
the Attock, Riwalpindi, 
and Jhelun districls of the 
Punjab, while the triangu- 
lation exter~dc d into Kash- 
mir. 'I'he country under 
survey mas of an oprn, 
undulating nature without 
ally high hills ; it was, 
however. intrrsected bv 

many deep ravines and by broken ground. 
156. Operations i r ~  the field commenced at the end of October and the 

members of the party returned to recess quarters a t  Mussooree on various dates 
between the middle of April and middle of May. 

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

C 43 (partly surveyed last year) and 43 -- C 
6, 7, 8, 9, 10, 1 1 ,  12, 13,  14, 15, 6' 

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

H G 43 ;3 , sheets 43 having already been triangulated and 

43 +i surveyed by the Training Party. Mr. West,  assisted by 
Surveyor Ram Singh, t~iangulated for the scale of 2 inches = r 

C C mlle, sheets 43 T~~ and southern halves of 43 G. This latter 
work was computed in the field and used for this season's topo- 
graphy. Mr. F. C. Pilcher mas attached to this party lor con- 
venience of supervision, but his iesults have been included in No. 
18 Party's report, a s  he properly belonged to that party. 

158. T h t  following table shows in detail the outturn with cost-rates for the 
).ear under report, and for purposes of comparison those of the ?receding year 
are also given :-- 

I 
Outturn. sq. miles. ( Cost.rate per sq. nnile. 

Description of Survey. I--_ - I 

DETAIL SURVEY. 
Original survey, a-inch scale . 

I 

I 
Tria~~gulation, I-inch scale . . . ... ( 3,760 

I 2-inch ,, . . 1,365 750 
Mapping . . . . : 1 2,738 1 3,750 

I 59. The  total cost of the party for the year under report was R r,10,538. 
160. T h e  following I I sheets (surveyed and drawn on the scale of 2 inches 

= I m ~ l e  for reduction to the scale ol I inch = I mile), constituting the arrears 

K 
. . . 
7'2 
7'7 

R 
4'2 
4' 1 
7'6 
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of last year, were sent in for publication at  the commencelnent of recess1 i -e-  
0 C shtets 38 

2, 0, 8, 10, 11, la ,  14, ~ j ,  16 and 43 ; z '  
161, the sheets surveyed during the year under report will be sent in 

C 
before the close of  recess, vis. ,  sheets 43 ;,G, 7, 8, g, lo,  , I ,  13 ,  14, 16' 

Three surveyed by t h e  Training Party were handed over to 
H 

NO. 14 Party to  be drawn. Of these 43 -c has been submitted 
G H 

for publication, and the other two, 43 -,, and 43 9, are complete 
but await a boundary reference. 

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

,63. The party was inspected by the Superintendent, Northern Circle, twice 
during the field seasol; and repeatedly during recess, and by the Surveyor Gene. 
ral during recess. 

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

scale of I inch = I mile of sheets 4 3  and of the whole of 43 G, exctpt  

4 3  4 already surveyed. 

N O R T H E R N  CIRCLE.  

No. 18 PART\' (vide INDEX MIP O F  NORTHERN C I R C L E  F A C I N G  P A G E  46). 

165. The head-qilarter office of the party opened a t  Dera Ismail Khrin on 
the 9th November and 

Pevsonnel. mas transferred to Miin- 
Iurperial 0.fice-r~ : wili on the 18th February 

Captain E. A .  'randy, R.B., in charge till 16th .\ugust, and Cap- 1409. Field work Was, 
tain L. C. 'rhuillier, I . . \ . ,  in charge lrorn 17th August 1yo9. however, commenced 

Provincial Oficeus : during October ; a traverse 
hlessrs. J .  G. S. Rae, H.  LV. Biggie, C.  E .  C.  French, J .  R. sec~ion  and an advance 

Newland, F. C. Pilcher, H.  T. Hughes, Maya Das Puri and Abdul P2rtY working  i n  D~~~ 
Aziz. 

Subovdi~rate  Estnlr~ishi~rcnt : Is~nail K h i n  district, tht: 
26 Surveyors, 19 Traversers, 1 9  Draftsmen, 19 Computers, 3 Bari section ''t 

Clerks, I Store-keeper, I Hospital .\ssistant and 475 Rlenials. Montgomery and the 
Riverain section at  Lahore. 

I P 166. To begin with, surveyors \\!ere concentrated on sheets 3 9  --, 38 , 
P 

5. 9 
and the trans-lndus portions of 38 x ,  in three camps, under Messrs. Biggie, 
French and Newland, while Mr. Pilcher was employed on triangul;\tion in  the 
Salt Range under the order3 of  the Officer in charge No. 14 Party. 

I On the completion of sheets 39 - the surveyors were drafted to  new 
P hl 

58 9 
ground in sheets 38 m9 and 39 7--. 

Under these arrangements all sections were able to finish their work fairly 
simultaneously ; and, before the end of April, Mr. French with a f e w  the best 
draftsmen closed work earlier and proceeded to Mussooree to the fair 
sheets and put on them the m,*rgins, headings, footnotes, etc., and this resulted 
in a considerable saving of time during recess. 

167. T h e  outturn and cost-rates of the party mere a s  foliows :-- 

R B ~ I A R K S .  

-. - - - - 

( a )  Linear ~ t l i l e s .  

Description ol Survcy. 

--.- . 

Triangulation, %inch ;tale . 
Traversing . . . . 

DETAIL SURVEY. 
Original survey, I-inch scale . 

,, 2-inch ,, 

Outturn. Cost-rate per 
sq. miles. sq. mile. 

. . . - - . - . . . 
B 

1,800 ~ 
2,642 ( 2 )  I ... 

3'6 

',500 1 I 2.4 
945 33'7 

T O T A L  DETAIL SURVEY . 



The rates1 for the two scales of survey are not fairly comparable, as some 
of the 2-inch work mas very difficult, mhile the I-inch work nras easy survey i n  
the Thal desert and mostly without contours. 

T h e  average monthly outturn per surveyor on the I-inch scale was 34.2 
square miles, and on the 2-inch it was 17.8 square miles.. 

168. The total cost of the party lor the year under report was R I ,29,760. 
169. The fair mapping of all complete Sheets was finished and submitted by 

the end of the recess. 
170. During October and early in November the advance detachments 

suffered much frorn fever arising from the recent heavy rains. Later and 
throlrghor~t the actual field season the health of the party was good. 

I 7 I .  The Superintendent, Nurthern Circle, inspected the party in the field 
in the Dera lsmail I<hPn district in Decelnbrr and at  Miinmlli in Februzry and 
March and frequently during recess. The  Surveyor General inspected the party 
in the field in March and during recess in July rgog. 

I 72. The programme for newt season consists o f  the 2-inch survey of sheets 
P D D 

38 and 4 3  T ~ , ~  and of the northern halves of 43 7, covering part 
3' 7 

D of the Salt Range and o f  the I-inch survey of sheets $3 ,,, ij71t and 43 - 
D 43 8 

ant1 of the southern halves of 43 --. Triangulation mill be carried out in 
3, 7 

D 
sheets 43 -6. 

I 7 3  Rn'ri Dodb Truzlerse.-The traversing and fixing of  base lines over 
the BAri DoAb desert area was finished during the year. Some of the old 
traverse lra~nework to which all this new work \\-as attached had been unsatis- 
factorily closed, and caused a good deai of distortion in parts of the new \vork, 
and this became in places so very bad that the officer in rharge had during the 
previous recess reviewed the wliole situation \vith a viell- to distributing the 
closing errors more satislactorily 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 " alteratibn " was additional to that meritioned abovc. A small ex- 
tension to the west was effected for the Irrigation Department, \vliich they wished 
to be pushed through rapidly, but thr  advance parry sent for the purpose c a d y  
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 i t  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. Kizlevnin Sectlbf~.-This section continued to have its head-quarters a t  
Lahore under Mr. Maya Das Puri. This \\!as a most important year as  regards 
this work, as  during it special arrangements were made for utilising the riverain 
maps and assisting sertlement officers in getting all difficulties cleared up on the 
ground. '1 his work, which was commenced in Gurdispur district last year, was 
this season carried out under improv'ed arrangements; a definite scheme mas 
drawn up and accepted by the Settlement Commissioner for still further expe- 
diting and cheapening the worl; of luture settlements, and a small selected settle- 
ment staff \\.as given a special training tor the purpose. Acknowledg~nents are 
due to Mr. 1:. \\.. liennaway, the Settlement Officer of GurdPspur, for the courtesy 
and patiencc with which he assisted this sectiorl in getting ovtr  the preliminary 
difficulties connected with the first attempt at this nark. 

The  programme for next season 1 onsists of :-(I) Traversing along Sutlej 
river in 1,udIiirina district and base-line laying in Jullundl~r and Hoshierpur 
districts. (2) Traversing the BeAs river in Amritsar and base-line laying in 
I<ap~irtliala Statc. (3) Traversing the K9\.i river in districts Arnritsar and 
Sirilkot. f4) Main traverses in the Sutlej, Beris, RAvi, ChenAb and Jhcltlm rivers. 

1 7 5  /',i~ljab Tvaverse.--hlr. J .  d(: Graaff Hunter, M.A., \\:as specitllly attached 
to the party towards the close of last recess reason to overhaul all the traverse 
data of the Punjab, 10 study rravelse methods and to advise t h ~ :  riverain and 
other d e t a c h m c ~ ~ t s  a s  10 the best way ol improving thtir fram~work. H e  mas 
also incidentally looking after a special experimental traverse wh~cli No. 24 Party 
\\.as carrying out with Ya"dc-rin \virvs in the Punjab. For these purposes he 
established his Iirad-quartcrs in the office cf [he  rivcrain section at Lahore and 
tvas given a special staff of a re\\ computers. 
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H e  made some very interesting researches into the nature and possibilities 
of the projection adopted by the department in connection with rectangular co- 
ordinates, and has devised some labour-saving methods for computations. H e  
further studied the possibilities of traverse tsork and helped the riverain section 
to make some most valuable experiments in connection with ;L system of exe- 
cuting traverse work of 3 higher degree of accuracy, but involving no prohibitive 
increase of cost, which we propose to adopt in future for important main 
traverses. It is hoped that Mr. Hunter may shortly. find time to embndy the 
whole of the results of this \vorl< in a special paper. I-le also classified and 
examined the state of the traverse frarneivork and prepared diagrammatic charts 
for a large part of the Punjab, but unfortunately his rather sudden transfer to 
Icashmir at  the end of .4pril left this work unfinished. It is hoped that Lieute- 
nant MacLeod may be able to complete it during the coming year. 

SOUTHERN CIRCLE. 

CENTRAL PROVINCES AKD C E N T R A L  INDIA AGENCY. 

NO. I P A R T Y  (vide I N D E X  MAP O F  S O U T I ~ E R N  C I R C L E  I;ACINC;  
PAGE 54). 

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

~ e r s o ~ r ~ r e ~ .  tricts of the Central Provinces, and in 

1szperi;l Olficevc: 
the Remah State of the Central India 
Agency. T h e  work WAS in continuation 

Lieutenant K . \ V .  Pye, R.E., in charge I I ~  to Of,  and ,,f the same nature as, that  
I zth June 1909. 

Lieutenant hi. N .  ;\lacLeod. R.E.. in charre carried on in the previous w a r ,  with the 
from 13th June to 27th September rgoq. 

- 
exception that a ;ertain a~ilount of the 

Major C.  I.. Robertson, C.;\I.G., l l . E . .  i l l  cliarge 
from 28th September 1909. revision survey was undertaken on the 

I -inch scale. 
/Jrovincial  Opcer s  : I 7 7 .  Field work was commenced on 

hlessrs. F. S. Bell, I;. P. Walsh, \V .  Ski l l i l i~ ,  the I s t  November 1908, alld closed on 
C. Litchfield, R. R I .  Berrill, R. E. Saubolle. the 20th April 1 9 0 9 ,  when the programme 
J. G. D. Vander-Ueek and Al~~nslii Lal. was completed, with the exception of a 

*\ 
S~rBordinotc I : ' s f n b l i s k ~ ~ ~ e ~ r t  : porlion of sheet 6 4  , , . The recess 

, * 
38 Sutveyors, etc. office opened at  Poona on the 25th 

April 1909. 
I 78. The country surveyed was of a varied nature. In the rastern portion 

of the work it was undulating and open, while in the south and west, particularly 
in the Rewah State, hilly country prevailed, much broken up by ravines an.1 
covered with jungle. About one-third of the area surveyed was so densely 
wooded as to precludc survey by plane-table fixings, and much hindered the 
triangulation. 

XI N A The area surveyed lay i n  sheets 55 1,  2, .?, 5 , g  
5 s  j1 64 1, j. , l o ,  13, 14 (part) 

and also a portion of 55 -o. Some 240 ~niler of topographical traversing was 
done in the jungles where it was found impossible to triangulate. 

1 7 9 .  The outturn and cost-rates of the party were a s  follows :- 

I I 

Outtorn. Cost-rate per I 
sq. niiles 1 sq. mile. R K ~ I A R K L  

I I 

Triangulation . . 3,099 
Pair mapping . . . 2,272  

Original survey, ]-inch scale . , . a16 I v h . 2  
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The  average nionthly outturn per surveyor for each class of work was as 
follo\\~s : - 

Original survey, I inch = I  mile -14.4 square miles with 16 fixings and 4 
hrights per square mile. 

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

Revisioll survey, 2 inches = I mile -I 8'6 square miles with lo  fixings and 5 
heights per square mile. 

Revi5ion surrey, I inch = I  mile - 1 9 . 9  square miles with 1 I fixings and 6 
heights per square mile. 

Triangulation - I 50 square miles. 
Topographical traversing- 31.5 linear miles with 4 s ta~ ions  per mile. 
Three olT~cers were employed throughout the year for instrtictional p'urposes 

on the I-inch original survey work, which partly accounts for the high rate. 
180. The total cost of the party for th r  year under report was Rg1,793. 
I 81 .  \Vith [he  excep~ion of slight difficulties entirely due to a misunder- 

standing experienced at  the beginning of the season in the Remall State, there 
has been no rrason again to complain oi the attitude of the local authorities, and 
every\vhere the necessary help and :~ssistance was afforded a ~ ~ d  relations were 
friendly. 

182. The  fair mapping of the following sheets has been undertaken during 
M N the recess. O n  the scale o f  2 i n c h e s = ~  mile-sheets 55 -, and 55 - On 

1. 5, 9 
I M A 

5' 
the scale of 1.: Inches= I mile-sheets 55 ,, 55 23 and 64 g, 13. It is 
hoped that all these wtll be completed and submitted for publicntion at  the end of 

P the recess. In addition, sheets 54 4, 8, 12;16, and 55 mostly mapped in the '3' 
previous recess, were completer1 and submitted for publication. 

183, The triangulation conlputations have not been rntirely worked out ; but 
more than sufficient points for the plqne-tables r2quired at  thr  beginning of the 
season are available, and the remainder will be computed during the field season. 
Fending the completion of the triangulation no charts have been undertaken. 

I 84. There was a good deal of sicltness at the beginning of the field season, 
chiefly from malaria. 

185. The  party was inspected in recess during August 1909 by the Surveyor 
General, and in the field duriug January and in recess during August by the 
Superintendent, Southern Circle. 

186. The  programme of work for next field season consists of triangulation 
I 1 

of sheets 55 F7." and 55 I ,  2, 3,5, 6. 7. g,.10, 1 1 ,  13, I,, 15' 
about 4, I 2 0  square miles 

in  a l l .  T h e  topographical survey w~ll conslit of original survey on the I-inch 
in the Rewnh portion, with recontouring of the Jubbulpore portions, falling 

A I 
i n  sheets 64 4, 8, ,,, , ,  while 64 will be completed. Sheets 55 -~ 14.  I j, 16 

and 55 will be recontoured on the scale of I +  inches= I mile. The old 
4. 6! 7. 8 

work has been foulid in previous, seasons to be so accurate t l~a t  practically no 
revision is required, and thls work In f~ l lu r t  will grnera!l!, be confined to recon- 
touring. In ?ddition to  the above, i f  time permits, supplementary work will be 

1 hl - - 
N A 

done i n  sheets 5 5  4;c3, 55 1 2 .  I j. 1 6 q  55 ,, ;,, and 64 .y , 3. 6. 7' which have 
btaen published in the old slyle and O I I  the oldgraticule film coniparatively 
recent sur\.evs with a view to their b ~ i n g  redrawn and published in the new style 
as  eari! as possible. 



TOPOGRAPHICAL SURVE\'S. 

No. z PARTY (vide I N I I E X  M A P  OF SOUTHERN C I R C L E  F A C I N G  
PAGE 54). 

187, T h e  party has  been employed, during the  year under report, in continu- 
Pcvsonrzel. ing  the  survey of BerAr on 

the  I-inch and 2-inch scales 
I~,rpevial Oficevs : a s  an  ordinary topographical 

Captain H .  \Yood, R.E., in chargs, Lieutenant J. A .  Field, party, instead of being a R.E. 
Pvovincinl Ojicers : training party a s  in previous 

Mcssrs. A. E~ving, C. G. 1.e~. A m s r  Singh. P. Icennegy, E. A .  years. Divided into four 
Meycr, F . 6 .  Saint, R. B. Gildea and C. B. Sexton. topographical camps,  the  

Scrbovdi,,ate Estoblisli~nent : party took the  field a t  Bad-  
27 Surveyors, 3 Pupils and 4 Soldier-Surveyors, 4 Clerks, etc. nera  on the  26th October,  

t h e  head-quarters being subsequently moved to  Amraoti, when t h e  camps 
had moved to  their  respect.ive districts. T h e  native pcrsonfzel was rather a 
mixed one, being made up of men transferred from o the r  pariies, and  of new 
hands. T h e  large majority of the  surveyors were practically untrained, more 
than half of the inen being in their first field season. Fortunately,  however, t h e  
greater part of  the area  undertaken ivas easy to  survey, and not only was the  
programme accomplished, but two additional s tandard shee t s  had been com- 
pleted when the party returned to  recess quarters, which opened a t  Poona on 
the  3rd  May. T h e  advance triangulation mas however much delayed both by 
the  lack o f  officers with experience of triangulation, a n d  by accidents or illness 
which befell those who were success~vely entrusted with this important work, 
and i t  was not until the beginning o f  June that a sufficient a rea  for a portion of 
next season's detail work was completed. This will be supplemented by send- 
ing an officer t o  triangulate the remaining area a month before the  surveyors 
take the  field. In  addition to  t h e  ordinary programme, a network of  tertiary 
triangulation was extended from sides o f  the  Great  Arc series over the  whole of  
sheet 5 5  L, a s t h e  work of the  previous year had disclosed accumulated errors 
of too great magnitude to  allow of extension without careful checking. 

188. T h e  country surveyed presented much variety. T h a t  lying in sheet  
55 H. consisted of  the  broken ground leading down from the  Basim plateau to  
the  low undulating plains through which the  Plirna 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  t he  
jownl-i crops which form the  staple food supply of the people. T h e  approaches  
to  the  plateau, on the  other hand, were stony and rocky, intricate to  survey, and  
overrun with a poor forest gro~vth .  T h e  ground surveyed in sheet 5 5  L was the  
eastern end of the  YeotmAl plateau sloping down to  t h e  Wardha  river plains 
below, but the slope was more gradual and less cut up than on the  other  scene  
of operations. There  mas, however, much more dense forest on t h e  platearl a n d  
slopes which presented difficulties to  the  surveyors, but the  work in the  plains 
was most easv. 

H L 189. T h c  area surveyed lay in sheets  5 5  61 and 5 5  --- 
2, 3 ~ 4 ,  6, 7 '  

190. T h e  outturn and cost-rates o f  the  party were a3 follows :- 

Description 01 Survey. Outturn, Cost-rate per 
sq. ~n i l e s .  sq. mile. REMARKS.  

Original survey, I-in& scale , 2,448 
, I  ,, 2-inch ,, . . . I _  240 

T O T A L  DETAIL. C;URVEV 1 2,688 

Triangulation . . . .  
Skclcto~~ Iorest boundary survey, 4-incll 

scale. 
Fair mapping ' , , 

2,229 
46 1 

2,688 

R 
I 1.4 
5'8 

8.4 
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T h e  average monthly outiurn of detail survey per surveyor was a s  
follo\vs : - 

Original survey I inch = I  mile -20.8 square miles with 16 fixings and 3 
heights per square mile. 

Orig~nal survey 2 inches = I  mile -2  square miles with 49 fixings and 13 
heights per square mile. 

T~i~tngulat ion 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 Rr,02,703. 
192. \Yith the exception of an unprovoked assault by the people of Kalamb 

on Mr. Ewing, for which the assailants were tried, convicted and sentenced by 
the civil authorities, the relations with the villagers were friendly, and the dis- 
trict I-ffici;~ls afforded every assistance. 

193. The  fai- mapping of all the sheets surveyed was practically firliehed 
H L during the recess, and sheets 55 ,,ij and 55 x6 will very shortly be 
- - . . 

submitted, while 55 \ will be forwarded later on during the field season. A tri- 
angulation chart of iheet 55 H has also been nearly completed, but the insertion 
of the extra detail on the  2-inch Forest editions of the I-inch sheets published 
last year could not be undertaken for lack of competent draftsmen. 

194. The  health of the party was on the whole good. One khnln'si 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 
L P I M 

sheets 55 8, 9. 10, 11, 12, 1% 14, 15, 161 55 51 S6 i3 and s6 <, while  sheets 55 ' 
E I 

4' 

s6 1, Z, 5, 6, 9, 10, 11, 13, I;, 15' and s6 I ,  ~ ~ 3 ,  5, 9 ,  13' and 56 are  to be triangulated. 

BOMBAY P R E S I D E N C Y ,  CENTRAL INDIA AGENCY, AND 
HYDERABAD.  

NO. 17 PARTY (vide I N D E X  M A P  OF SOUTHERN C I R C L E  FACING PAGE 54). 

Psrsonirel. 

Imptrial Oflccrs : 
Lieutenant S. IV. S. Hamil ton.  R.E., i n  

charge from 213th Oc~ober 1908 to 30th Sep  ernbcr 
19'39. 

Lieutenant A. H. Gwyn, I.A., from loth Nov- 
ember 1908. 

Provinrial  OJfircrs : 

Mr. S. F. Norman (Senior), in  charge, from 1st 
to z th October 1 yo9 

dessrs. J. H .  S. Wilson, P. R. Anderson. J.  R. 
Newla~id. A.  K. Mitra. F. B. I<it,hen, R. F. 
Cooper, i. 0. Picard, P. C. Rlttra, E. J. Hanby 
and A. J. Booth. 

197. The  work carried on by this 
party was of the same nature, and in con- 
tinuation of that of the previous season. 
T h e  northern portion of  the area surveyed 
lay in thr Indore and BarwAni States  of 
the Central India Agrncy while in the 
south, the east and west I<hdndesh dis- 
tricts of the Bombay Presidency formed 
the scene of operations. Triangulr lion 
was carried on mail~ly in I he Ailrangabad 
di:t\ict of the HydrrdbAd State. 

198. hlr. S. 1;. Norman did not take 
the field, and on the cornpl-tion of some 

Subov.iiilafa Erlablishmcni : 
examillation nark proceedhd on combined 

J( Surveyo~g. 3 Clerks, etc. leavr from I 7th December 1908, pre- 
Daratorv to retiremelht on 8th A u ~ u s t  

0 

rgog, after 35 years' service, the 1.1st t&nty of which were passed in this party. 
Mr. Cooprr tend-red his resignation, which wrs  accepted, from 1st May 1909. 

199 Thy party, divided up into 5 camps, tozlk the field on the 1 2 t h  Novem- 
ber 1(,08 at  Nardhana, whence the head-quartrrs wrre on the ~ 1 s t  November 
moved to Fort Sendhwa, Indore. The held season la,ted until the end of April, 

0 
when the programme \\..is completed, with the exception of s leet  46 15, which it 
was found could not be finished in reasor~able time, The recess office opened at 
Poona on 5th May rgog. 
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200. The season's operations comprised :- 
K 

( I )  Revision survey on scale 1  inch=^ mile of sheets 46 9 ,  and 
0 0 

46 1, - 5, 6, -- 9, 10, - -  13, - 14 - and parts of 46 T,-7x, amounting to 2,98j  square 
miles. 

(2)  Resurvey on scale 2 inches= I mile of 603 square miles of reserved 
forest area previously surveyed on the I - ~ n c h  scale falling in sheets 

0 0 43 7 and sheets 46 ax. 
(3) Boundary skeleton surveys on the scale 4 inches=[ mile of  all 

0 
I ,  pertaining to the reserved forest areas falling in sheets 46 

Shirpur, Chopda and Yival ranges of the Sdtpuris,  amounting to 
205 linear miles. 

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

4' 6,10,1, (part) and 4' 3, - 4, 79 8, 11, 12,  15, 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 SAtpurP 
range, which rises to an elevation of two and three thousand feet above mean sea- 
level, anci forms the southern boundary of the Indore State. 

In the south these SitpurAs break off into high ranges, the one running 
along the south of Indore State, the other bounding the plai~ls of . the Tapti valley. 
The whole of this p o r t i o ~ ~  of the East and West Ichindesh dis tr~cts  is m*buntain- 
ous and rugged, ?nd covcl.ecl with trees and long grass. Villages are few and far 
between, water is scarce, transpxt difficult to obtain, and, with the exception of 
the Bombay-Agra road which passes on the west edge of the work, and of a main 
road which runs through the centre along the Aner river, comrnur~ic~t ions a r e  
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 communlcation, \\bile the country in the Barwini State is even more difficult. 

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

202. Local labour was largely employed both on account of the scarcitv of 
experienced khala'sis and owing to its inherent advantages. But it is not s l fe  to 
count on more th-ln one-third oi the menial staff being thus obtalrred. While 
such men are inv~luable as guides and for obtaining supplies, they w~ll not turn 
out to work early, and will rarely proceed beyond their village limits. 

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

Description of Survey. 

Triangulation . . I-inch scale 2,100 I 5.2 
Skeleto~~ houndary survey, 4-inch ,, (a )  Linear miles. 
Fair mapping . . ~i - inc :~  ,, 5 '2 

Oulturn, 1 Cost.rate per 
sq. miles. I sq. mile. 

I i 
REMARKS. 

The detail surveys were tested throughout by in sitir fixings, as the nature 
of the country, except in a very few cases, did nct admit of chain potful.  The  
monthly averages per surveyor Tor revision and re-survey were a s  follolvs :- 

Revision survey . . I -inch scale 
Re-survey . , . 2-inch ,, 

TOTAL DETAIL SURVEY . 

Revision on scale of ~ - i n c h = ~  mile, 23'5 square miles with l o  fixings ;und 
4 Reights per square mile. 

Re-survey on scale of 2 inches= I mile, I 1.7 square miles with 27  fixings 
and 6 heights per square mile. 

2,985 
603 

- - -- --- 
3,588 

'3'9 
19.1 



204. The total cost of the party for the year under report was R93,509, 
which includes an expenditure of £310,363 on publication charges and the com- 
pletion of ths  ,+-inch Forest Maps surveyed in 1905-06. 

105. T h e  area under re-survey on scale of 2 inches=l mile embraced 394 
square miles of reserved forest, and was distributed as  under :- 

l'aluka. District. ' Area in 
square miles. 

Shirpur . , . West Khdndesh . - - . '33 
Chopda . . . E a s t  ,, . . . . . 1 6 3  
Ydval . . . ,, , , .  . . . 9 8  

While the  skeleton forest boundary survey, amounting to 205 linear miles, was 
apportioned a s  below :- 

Taluka. Dislrict. Linear miles. 

Shirpur . . . West I<hdndesli . . . . . 96 
Chopda - . . East ,, . . . . . 77 
Ydval .  , . , ,, ,, . r . . . 32 - 

TOTAL . 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= 1 r~lile lo be completed and examined. 
For dealing with these, a small drawing establishment was left in recess when the 
party took the field. Of the forest sheets, 23 were practically finished, and were 
examined and despatched for publication early in the year under report. The  fair 
drawing and examination of the five sheets remaining incomplete a t  the end of 

K last year (sheets 46  e;4) %ere completed by the end of January, when they 
also were sent in for publ~cation. T h e  remaining 22 sheets of forest survey 
arrears have now been completed, and will be submitted before the party takes 
the field. The  drawing of tlle 13 standard sheets oE the current season's survey is 

0 
well in hand, and sheets 46  ,, ,, 5 , 6 ,  g, lo, 13, ,J and 46  1'3 should be completed about 

- .  
0 the end of October 1909, while the remaining 4 sheets 46 , ,, and 46: should 

-, , . 
be ready about a month later. 

207. T h e  drawing 01 additional detail on the 2-inch sheets for the Forest 
Department has not yet been taken in hand. 

208. All computations have been completed up to date. The  triangulation 
charts of sheets 46  I< and 0 are not quite ready for submission. 

209. Mr. Sheffield, of the Federated Malay States sllrvey, was attached to 
the party for training in practical field work at the commencement of the season, 
and was employed on plane-table sur\,eying for about 2 months, when he n7as 
transferred to the Burma Circle to complete his course. 

210. On the whole the health of the party was excellent throughout the year. 
Three Rhakisis died. 

211. T h e  party was inspected by the Surveyor General a t  Poona during July 
,909, and by the Superintendent, Southern Circle, during the rame month, as  
well a s  a t  the end of January. 

2 I 2. The  programme for next season comprises : -- 
(a) Detail survey on scale I i n c h = ~  mile in sheets 46 P 

4, 70  8, 1 I, 12, I:;, 16 and 
P 

parts of sheets 46  m4, amounting to 2,550 square.miles. 
I' 

(6) Revision survey on the scale I inch=r mile in sheets 46 - 
1, 2, 5, 9, 13 and 

P 0 
parts of sheets 46 3 ~ q  and 46 ,5, amounting to 1,750 square 
miles. 

(h Re-survey on the scale 2 inches= I mile of reserved forest areas in sheets . , 
0 '  P 

46 ijj and 46 -4 1 amounting to about 390 square miles. 



0 a s  (d) Bmndary traverse of s~ lch  forests in sheets 46 ,i and 46 g, 13, , 4  

are surveyed under ( c )  above. 
D -  

(e) in sheets 55 l,,, 5, 8, 9, I ? ,  13, 14, 16 
A and to and 56 - 

1, 5 ,  9, 1.3 
D 

complete triangulation in sheets 55 ,, 3, 6, 7, amounting in all 

to about 5,600 square miles. 

MADRAS. 

NO. rg  PARTY (vide I N D E X  M A P  O F  SOUTHERN C I R C L E  F A C I N G  
I PAGE 54). 

213. The  party left its recess quarters a t  Bangalore in November 1908 and 
Pevsori~lel. returned there in 

InrperiaL Oficers : June 1909, giving 
Major C. W. H. Symonds, I.A., in charge from 16th October 1qo8 to 27th a full field season 

June rgog. 
Lieutenant C. G. Lewis. R.E., in  charge from 1st to 16th October 1908 and 

of six-and-a-half 
lrom 18th Jnne to 30th September 1909. months. 

Provincial Officers : 2 14. T h e  outturn 
Messrs. J .  Smith. W. F. E. Adams. E. -J. Biggie, W. H. Strong. A .  1. and cost-rates of 

Fraser, J. St. C. Pollet, Iblahadeva Mudaliar, Balaji Uhondiba and hl .  S, the are given 
Ganesa Aiyar. 

Subordinate Establish~werat : in the following 
26 Sutveyors, 3 Traversers, 2 Writers and I Hospital Aliista~lt. table :- 

Descriptionof Survey. / Outturn .  I ~ o s t . r a t r  1 EunKs. 
sq. miles. per sq. mile. 

Original survey, I-inch scale . 
1 ,  ,, 2-inch ,, . . 

Revision, ,, I-inch ,, . . 

Triangulation . , . , . 
Traversiug . . . . . 

Owing to four Sub-Assistant Superintendents on probation having been 
attached to the party for instruction, and to the heavy cost of transport and 
labour in the Nilgiris, the cost-rates are high. The average monthly outturn 
per surveyor on the I-inch scale was 28.92 square miles, on the 2-inch it was 
8.51 square miles, and on the I-inch revision was 44.60 square miles. 

21 5. The total cost of the party for the year under report was R I ,  16,386. 
216. The programme of the party for the year under report consisted of 

N A B 
lhe survey of standard sheets 4=1 s8 8, g, 10, 11, 12, 13, 14, 15, 16 J s8 

A and the completion of sheet 58-. It was found eariy in the season that this 
7 

programme could not be completed and it was decided to abandon the survey of 
B A sheets 58 and, owilig to the early break of the monsoon, sheets 5 8  ,,, ,,, 16 

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

2.1 7. As was anticipated, the old Mysore maps proved extremely accurate, 
and, general1 spealting, the only corrections required were the actual changes in 
village sites, imi t s  of cultivation, etc. In Coimbatore district the q i n c h  forest 
survey was utilize4 for supplementary survey on the I-inch scale. 

218. Of the country topograph~cally surveyed, the coastal tract colnprised 
N 

in sheets 49- presents the same features as  were encounlered il l  previous 
seasons, LC., a-densely populated area extending up to thc foot of  the ghats, in 

R 
5 1 8 5 ~  ! 3.' 

I 40.3 ( a )  Linear miles. 



54 PART I t .  

which each habitation was separately surveyed and mapped. The average 
number of huts over'the whole of this area is 150 to the square mile, while along 
a narrow belt parallel to the coast there are as  Inany as  400 to the square mile. 
The  Nilgiri plateau, consisting mainly of open downs, is an ideal country for the 
plane-tabler, though the work was rendered tedious by the large number of 
forest reserves (sorne 450) and by the extraqrdinary intricacy of their boundaries ; 
but it mas on the ghat slopes that the surveyors met with the greatest difficulty; 
here, except in the vicinity of coffee estates, there were no roads, the jungle 
was extremely dense, and the climate trying, especially at  the foot of the hills. 
In April, the early rains commenced, and the greater part of May was lost oaing 
to the unusual amount of rain and to mists which, rising daily from the plains, 
by l o  A . N .  completely enveloped the upper hills. I t  is due mainly to these 
causes and to sickness among the surveyors that 5 sheets remained i~lcompletel~ 
surveyed. 

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

M A drawn on the 2-inch scale, and sheets 58 8, 9 , - I o , 1 3  I Sheets 49 -1 49 -1 ' 4. 
drawn on the 14-~nch  scale. 

zzo. The triangulation of sheets 58 R and 58 C was completed, and that 
of 58 D and j 8  H in Cochin and Travancore States \!,as commenced; the 
computalions have been completed during recess. Triangulation charts 49 M ,  
49 N and 58 A will be submitted for publication. 

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

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

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

2 2 4  The  progiamme for next season consists of the survey of sheets 
B A 

s8 1 0  2. 3, 5 .  6, 7, 90 10, 1 1 ,  13, 11, 15 
, and the completion of sheets 58 , , ,  ,,, ,6  ) 

mostly on the I-inch scale, in the Malabar and Coimbatore districts and in the 
Cochin and Travancore States. The densely populared areas on the coast and 
a few forest reserves in South Malabi~r- will be surveyed on the 2-inch scale. 
The triangulation of the south ol the peninsula, west of latitude 77' 30', will be 
completed. 

MADRAS. 

COORG D E T A C H . I I E N ' ~  (vide I N D E X  MAP O F  SOUTHERN C I R C L E  
FACING PAGE 54). 

225. The  detachment was formed a t  Bangalore on the 1st November 1908 
for the purpose of commencing survey 

Ptrso)i PIPI. operations in Coorg. I t  proceeded to the 
Provi,:cial Oficrrs : field on the 8th November 1908 and 

Mr. R.  Waller-Scnior, in charge and R l r .  returned to ~~~~~l~~~ in the end of June  E. Claudiug. 

Subordinate Establish~,isnt : 1 909. 
226. The outturn and cost-rates were 

r I Surveyors and I Writer. a s  follows :- 

DETAIL SURVEY. 1 I 

Original survey, 2-inch scale . . 36'9 I 

Description of Survey. Outturn, Cost-rate 
sq. miles. ! per sq. mile. R E M A R K S .  

- - . . - - - -- i 





Ill 





The average nlonthly outturn per surveyor was 7.6 square miles. 
221. The total cost of the detachment for the year' under report was 

~~6,681. 
2 2 8 .  The  programme of the de tachme~~t  consisted of advance triangulation 

for No. 3 Party in the Malabar and South Canxra districts and in Coor< and of 
P 

the detail survey of shects 48 ,,-. '.In spite of the triangulators remaining 
out in the field until well on in the rains, the triangulation could not be completed. 
The  detail sllrvey was completed, with the exception of 2 2  square miles, which 
n r i l l  be surveyed by No. 3 Party early next season. 

229. The  area topographically surveyed lay chiefly in Coorg but also com- 
prised small portions of Mysore State and of the South Canara district. The 
country 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. 

P 230, Sheet 48- was drawn on the 14-inch scale for reduction to the I-inch 
15 

scale; it will be completed in the Circle drawing office and will be submi~ted 
for publication before the end of the year. T h e  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 me-ks in April 1909 for 
instruction. 

232. The health of the party throughout the year mas good. 
233. The detachment was inspected in the field by the Deputy Surveyor 

General and in re'cess by the Surveyor General and by the Superintendent i n  
charge, Burma Surveys. 

2 3 4 .  The  detachment will be disbanded or1 the 31st October 1909, and will 
be absorbed in No. 3 Party, which will continue work in the Madras Presidency 
to the north of latitude 12'. 

EASTERN CIRCLE (BURMA). 

BURMA.  

No, 3 PARTY (vide INDEX MAP OF EASTERN CIRCLE F A C I N G  P A G E  62). 

2 3 5 .  The recess office closed in Bangalore on the 2nd November 1908 

Persorrr~el. and re-opened there 
again on the 1st June 

I m p e r i n l  Ofictr : 1909, giving an average 
Captain C. P. Gunter, R.E., in charge. of six months' actual 

Provincinl Ofirevs : work in the field for the 
whole party. 

Mes~rs.  \V. h!. Gorman, J. O'B. Donaghey, 
\\'. E. S. Swiney and H. D. \V. Stotesbury. 2 3 6 .  The  outturn and 

COSI- r~ tes  of the party 
Subordi~zote Establishmet~t : for the year under report 

2.1 Surveyors, I Draltsman, 2 Writers and r Hospital Assistant. wpre a s  f o l l o w s  :- 

I I I 

Description of Survey, I Outlorn, Cost.rate per 
sq. miles. I sq. mile. I R R M A R K ~ .  

Original survey, 1-inch scale . . I 1,0g5 1 39.5 (0 )  1 (a) Ind l~d ingnapping .  

,, ,, " Z - ~ I I C ~ I  ,, - . I 39 (4 1 96.1 (a )  ( (W Forest reserves. 

Supplementary survey, I .inch scale . I 4 1 27.0 ( a )  1 
Revision survey (Forests), I-inch scale . 4'1 20.0 (a) -- 

A A R E  , I , ( 1 
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T h e  average monthly outturn per surveyor for supplementary survey on the 
r-inch scale was 28 square miles, on the I-inch survey i t  was 20 square miles, on 
the 2-inch survey 8 square miles, and on the I -inch revision survey 41 square miles. 

237. The  total cost of the party for the year under report was Rg6,892. 
238. T h e  country proved very difficult to survey. Almost the \\thole area 

had to be rigidly traversed, and this accounts for the poor outturn. As there 
was no triangulation done by the party this season, the whole of the charges for 
supervision have been debited to survey: &is accounts for the unusually high 
cost-rates. I f  the share of supervision, which is usually borne by the triangula- 
tion, be deducted from the cost of survey, the cost-rates work out to much the 
same a s  those of last year. 

2 3 9  T h e  programme, which was completed, consisted of the survey of - -  
J K 

sheets '4 9, 10, 1 1 .  12, 13, 14 15, 16 and 8 4  - 
9, 13, 14 comprising parts of the Upper and 

Lower Chindwin, the PakBkku and the Shwebo districts. 
240. The  area under survey was again of  a very varied character. In the 

north, the Chindwin river forces its way in a very tortuous manner through 
rugged forest-clad country, much cut up by streams and very difficult to survey. 
T h e  country rises gradually in the west t o  the hills of the Mahudaung range, 
about 2,000 feet above sea-level. In the south is a highly cultivated plain, 
interspersed with small scattered areas of  untlulating hills covered with open 
jungle; the cultivation conststs 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 a s  " Tzuizs" on the west of the 
Chindivin river in the Lower Chindwin districts occur in thisarea. There is a 
lake of sulphurous water in each crater, and the water level, when measured in  
April, was found to be some 17ofeet  below the height of the surrounding country 
and about 30 feet above the level of the nearest water in the Chindwin river. 

241. T h e  whole area surveyed was mapped on the I+-inch scale for photo- 
graphic reduction to the I-inch scale and mil l  be shortly submitted for publication. 
T h e  mapping of the party again shows an improvement both in quantity and 

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

2 4 3  The health of the party was very good throughout the field season and 
recess. 

244. T h e  part): nras inspected in the field by the Deputy Surveyor General 
and in recess by the Surveyor General and on several occasions by the St,tp:rin- 
tendent in charge Burma Surveys. 

2 4 5  T h e  work of the p,rty will in future lie in  Southern Indiz. Its pro. 
gramme for 1909-10 consists of 3,950 Square miles of triangulation for l-inch 
survey in the South Cnnara, Salem and Coimba~ore districts of Madras and of  
2,550 square mlles of I -inch survey and 390 square miles of 2-inch fvrest survey 

P D 
in sheets 48 3 , ~ .  7, 8, IO.  1 1 ,  12,  13, 14 ,  15 .  1 6  and 57 3. ---, 4 including porttons of the 
Mysore State, Coorg Province and of the South Canara and Malabar districts of 
Madras. 

UPPER BURMA. 

No, 10 PARTY (vide I N D E X  MAP O F  E ~ S T E R N  C I R C L E  F A C I N G  PACE 62). 

246, The  party lett its recess quarters a t  Bangalore on the k8th November 
Prrron~leI. 1908, and commenced field 

lmperio/  Ofictrs : work early in December; 
Captain A. A. >lcHarg,  R.E. ,  in charge from 1st October to 25th fit'ld work mas closed in 

October 1oo8. the end of May rgog, and 
Caprain I*. G .  Cro5thwait, I.A., incharge from 26th Oclober 1908 

to 30th September 1909. 
the ~ " t y  proceeded for 

Provincial Ofisers : recess duties to Mavmvo. 
/ , I 

Messra. \V. G.  Jarbo, E. hl. I<enny, Asmat-Ullali Khan and Abdul where, along with No, I I 
Rnhirn, K .  S. 

Subordinntc  E r t n b / i s h m r ~ ~ t  : 
Party, it occupied an office 

2; Sur\.eyors, a Soldier.Surveyors, 3 Traversers, I Draftsman, I \vlli~h hcs been placed at  
~ & - , ~ u t r r ,  2 \\'riters and 1 Iiospital Assistant. the disposal of the depart- 
ment by the Government of Burma. 
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247. The  outturn and cost-rates of the ~ a r t v  were as  Lollows :- 

Description of Survey. 

- . - - - - - - -- - - - - -- . . -. -- 

Triangulation . . . . ,  

Traversing . . , . . 

I I 

T h e  average monthly outturn per surveyor mas 30.9 square ~niles for I -inch 
original survey, 45.9 for '-inch ievision survey, and 10.6 lor 2-inch original 

Outturn, C d r a t e  1 REIIIRKS. 
sq. miles. per sq. mile. 

- - - - - - - - . - - 
! 
I R 

1,686 ' 

I 
DETAIL SURVEY. 

Original survey, I-inch scale 

Original survey, z-inch ., , . . 

survey. 
The  revision*survey consisted of the revision of forest areas which had been 

prev;ously 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. 

T h e  cost-rates of the revision survey were rdther high owing to the neces- 
sity for heavy jungle clearing. 

248. T h e  total cost of the party for the year under report mas R1,13,577. 
249. T h e  programme of the party consisted of the completion of sheets 
M 84-,5_9 which had been left unfinished the previous season, and the survey of 

A sheets 93 9, 
13, 14 ,  Is, 16 

on the I-inch scale, and the 2-inch survey of all 
forest reserves not previously surveyed occurring in the programme, as  well as  
the special survey of the Mosit reserve situated in sheets 92 D and 92 H ; also 
advance triangulation and traversing in sheet 92 H. T h e  programme was 
completed. 

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

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

A 
252m Sheets 93 g, I O , I I .  12, 13, 14, 15, 16 were drawn in the party on the I+-inch 

M scale and mill be submitted shortly for publication. Sheets 84-,5,Tare. being 
drawn in the Blir~na drawing office. All computations have been completed. 

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

254. The  party nras inspected in the field by the Deputy Surveyor General 
and in reces9 by the Superintendent in charge Burma Surveys. 

255. The progfan?~ne for next season consists of the triangulation of sheec 
92 D and the completion of 3 2  H,  up to the Chinese frontier, and the I-inch 

L m I survey sheets ga -,;,, 12, 16 , 9 3  3 ,6 ,7 ,  9, 10, 1 1 ,  13, 14, 15' and 9 3 ~ '  

i 
lVGS4 I 31.6 

zgr 1 54'1 

7 
Including fair 

Revision survey, I-inch ,, 1 29.4 
rnapplng. 

J 
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S H A N  STATES,  B U R M A .  

No. 1 1  PARTY (vide INDEX MAP OF EASTERN CIRCLE FACING PAGE 62). 

256. T h e  party left its recess quarters a t  Maymyo early in November 1908 
and re-assembled there in the middle of -. 

Personnel. June 1909. Much time was occupied in 
Imperial ~f icer  : the long journey to and from the frontier 

Captain R. H. Phillimore, R.E., in charge. and the actual time spent on survev work 
Pvovi~tcia~ ~ j i c c r s  : in the field did not a i o u n t  to  mucb more 

hlessrs. O. D. Smart, agdamba Prasad. than four-and-a-half months. 
5 S. ill. Fielding. V. w. idor~on. T P. Dewar 257. ~h~ outturn cost-rates were a n d  A. A. Graham. 

a s  follows :- 
Subordinate Establishment : 

33 Surveyors, etc. 

T h e  average daily outturn per surveyor was 1-54 square miles. The  original 
detail survey was on the: I-mch scale with contours a t  l o o  feet  vertical intervals. 

258. The  total cost o f  the party for the year under report was R1,40,506. 
259. T h e  programme consisted of the completion ol the detail survey of 

N 0- t h e  Sou!hern Shan  States  included in sheets 93-, 9 3  ,,=, s , 6 , 9 ,  lo, 13, 
8 

C 
Io2 1,2,3.6,7, I!. 1 4 ~ 1 5  

and 1 0 2 % ~  up to the frontiers of Chitla and French Indo- 
China, and tr~angulation in the Salween valley for next year's detail survey. 

N 0 With the  exception of sheets 9 3  ,, 9 3  ,,, the programme was completed. 

REMARKS. 

Including mapping. 

260. T h e  area surveyed was situateb- in the north of the Kengtung State  
and lay for nearly zoo miles along the Chinese frontier ; it included the most 
easterly corner of the Indian Empire well, to  the east of longitude l o r 0  East. 
T h e  country was well populated by Shans and other hill tribes, and footpaths and 
mule tracks were frequent. T h e  hills were steep, and though many of the ranges 
rose to  over 8,000 feet, some of the valleys were less than 2,000 feet above sen- 
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, a s  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 expert- 
enced in obtaining supplies and labour. 

262. The  area surveyed was mapped on the 14-inch scale in rg  sheets, vk. ,  

Cost-rate 
per sq. mile. 

IZ 
6.3 

36.3 

Description of Survey. 

Triangulation , . . . . 

DETAIL SURVEY. 

Original survey, ]-inch scale . . 

N 0 = - G 
9 3  8 x 1  9 3  5, 6, g, 10, 13, 14' Io2 I ,  2,3,6, 7, 11014, 151 

and 102  Seven of these 
N G and 102 -, will be submitted before the party slleets, viz', 9 3 7 " 0 2 1 ,  6, 7, r4,  15 

leaves recess quarters, and the remainder \\,ill be cotnpleted by April 1910 by a 
small dr;.wing sectton, which will be attached to the Burtna dralving office for 
the  purpose. T h e  triangulation done in the field was c o ~ n ~ u t e d  in recess and 
the results were satisfactory. 

263. T h e  health of the party was fairly good ; the work lay in the most 
tnountainous parts of the Shan States, and in the dry season the climate was 
perfect. T h e  return lourney, however, owing to early rains in May and June, 

Outturn, 
sq, miles. 
- -- 

1,220 

3,674 

proved most trying. 
264. The  party was inspected in recess by the Superintendent in charge, 

Burma surveys. 
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265. The  programme for the next season consists of the completion of the 
survey on the I-inch scale of Icengtung and part of the Northern Shan States  
lying to the south of latitude ~ 3 ~ ~ 5 '  and east of longitude g8', excluding the Wa 
States, which it is not considered advisable to enter a t  present for survey pur- 
poses. Triangulation will be carried out in sheets 93 I, 93 J and 93 N. 

E A S T E R N  BENGAL A N D  ASSAM. 

No. 20 PARTY (vide I N D E X  M A P  O F  EASTERN CIRCLE FACING P A G E  62) .  

266. Field \york was commenced in the middle of November 1908, and closed 
Pcvsonnel. early in May 1909 

Inrperinl Opcer : giving a field season ot 
Rlajor A. Mears, I .A. ,  in charge. rather less than six 

Prozir~cial O5cevs : months. The  recess 
Messrs. P. I:. Prunty, C. C. Byrnc, Pratnadaranjan Ray, J. H. quarters of  the  party 

\Villiams, Amjad Ali and L. Williams. were at  Bangalore, but 
Su6ovdi,rale Eslabl ish~~rort  : arrangements have been 

32 Surveyors, 3 Traversers, 2 Draftsmen, 2 Computers, 2 Writers made '0 them to 
and I Hospital Assistant. Shillong in 1910. 

267. The  outturn and cost-rates were as  follows :- 

Rewnuks. 

- . -  - - 

Co!t-rates include fair map- 
plng. 

( a )   ine ear miles. 

(6) Mainly forestclad hills. 

( c )  Flat open country. 

(d)  Forest clad hills. 

( 8 )  Open country and low 
bamboo clad hills. 

T h e  average monthly outturn per surveyor on the  I-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 square miles. 

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

268. The  total expenditure of the party for the year under report amounted 
to R1,22,215. 

269. The programme of the party consisted of the survey of sheets 78 -!.- 
P 9010 

and the completion of 78 13;i3-, on the 2-inch scale and of 78 on the 
D I-inch scale, also the survey of 83 ,,, 14, , wbich consisted to  a great extent 

of forest re-survey on the 2-inch scale. T h e  survey of sheet 78 P was compIe- 
ted, but it was found impossible owing to early rains and to the difficult nature of 
the country to finish any of the four sheets allotted to  the party in sheet 83 D.  

1 2  

Cost-rate 
per sq. mile. Description of Survey. 

-. - -. 

Outturn, 
sq. miles. 

pp 

Triangulation . . 
Traversing . . . . 

DETAIL SURVEY. 

Original survey, I-inch scale . 

11 ,, 2-inch ,, . 
) I  ,, 2-inch ,, . 

Revision survey, [-inch ,, . 
Supplementary survey, 2-inch 

scale. 

TOTAL DETAIL SURVEY . 

680 

119 (0) 

398 (4  
660 (c) 

400 (dJ 

R 
-37'6 

40'8 

26.4 

a7-g 

99'6 

28'4 

43.1 
--! 

2,033 i 
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270. T h e  supplementary survey was carried out on blue print reductions on 
the 16-inch cadastral maps of seasons 1894 to 1896. T h e  detail in the cult,;- 
vated areas was found to be accurate, but the village sites require re-survey. 
In the large blocks of low bamboo clad " tilas " the survey might be classed 
a s  original work, the cadastral sheets showing practically no details in these 
areas. 'The revision survey was done on blue print reductions of the 2-incI1 
survey executed by Colonel \Voodtho;pe and. Major Badgley in I 88 I -83. The 
quality of the old survey was found to be excellent, except a s  regards the con- 
touring, which had to be re-done. 

2 7 1 .  The  area under topographical survey embraced portions of dis- 
tricts Sylhet and CbchAr, of the Lushai Hills and of the Hill Tippera State. 
T h e  greater portion of the country in districts Sylhet and Cdchrir \!,a; flat, 
open, thickly ~ o p u l a t e d  and closely cultivated. T h e  general level of this 
country only averages 50 to 60 feet above mean sea-level, and the whole area is 
covered with a network of streams, bils and swamps ; and the villages are 
almost invariably situated along the rivers and streams, the banlts of which are, 
as a rule, slightly above the general level of the country. The. country surveyed 
in the Lushai 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 CrichAr, but labour was difficult to  obtain, while in the  Lushai Hills 
and the Hill Tippera State  these conditions were reversed. 

27a. The following six sheets will be submitted very shortly for publica- 
P - D 

tion :-78 9, lo, 12, 13, 16 , while sheets 8 3  ---- 
lo, 14, 1s 

have been partly drawn, and 
it is hoped that they will be completed before next recess. 

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

274. T h e  health of the party was fair in the open country uritil the month 
of April, when heavy rain caused a good deal of sickness. One surveyor was 
invalided a t  the comniencement of the season. Six khaldsis died in the field, 
one of whom succumbed to injuries received from a tiger. T h e  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 t o  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. T h e  programme - for 1909-10 comprises the completion of standard 
D 

sheets 83 1, 2, 3, 5 ,  6, 7 9, lo, 11, 13, 140 1.5 on the I-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. 

C A N T O N M E N T  SURVEYS.  

a 7 7 .  Durlng the season under report this section was e~nploped on the 
survey of the c ~ n t o n m ~ n t s  in portions of the Riwzlpindi, Lahore, Meerut and 
Lucknow divisions. Mr. E. G. Little, a retired officer of the Provincial service, 
continued in charge throughout the sezson, while Mr. I;. C. Saint was a~ tached  
tor duty from the 17th October to the 31st  December 1908. 

278. 'The survey of the following cantonments was completed on the scalc 
of 16 inches = one mile, while the bazaars of four were supeyed  on a scale of 
6 4  inches = one mile : --Landour, the seven gallies (namely :-Baragali, ICrili- 
bigh,  Ghora Dhaka and Khaliaspllr, Changlagali, Khayragali and Barian), 
Barrackpore, Dum-Dum, Jal5pi5h&rl Ichhripur, Port \Y~liialn, Shillong, Alipore, 
Attock and the ne\r*ly added portions of Jhelum. T h e  triangubtion of Dharam- 
s i l a  and traversing of Lucknow were nearly completed, and portions added 
since last survey to thc Nowshera and Meerut cantonments are in hand. 
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279. T h e  maps of the following cantonments only were submitted tor pub- 
);\cation :-Landour, Rdnikhet, Naini TAl and Alipore. Those of the following 
cantonments with their bazaars were also sent in :-Sitdpur, Delhi, Benares, 
Mardin, Abbottribdd, Dinapore, Banrlu, Nowshera and of the Nowshera Cavalry 
Cantonment sl~rveyed by this section. The following arrears of the late No. 3 
section were also drawn and submitted, narnel)., the cantonments with bazaars 
of Belgaurn, Saint Thomas Mount,,Wellington and Bangalore. Altogether 106 
sheets in all have been sent in by this section, an outturn considerably in excess 
of  that of the three previous years, and the work of the section is now more or less 
up to date. The  sheets of Nowsliera and Nowshera new cavalry cantonments 
have, however, been retu~ned to be kept in abeyance till certain additions and 
alterations intended in these cantonmel-rts 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 Lhe bazaar boundaries. 

280. The  areas surveyed during the season and the cost-rates were :- 
Acres. Rupees per =re. 

Triangulation . 1 1 3 ~ 9  0.9 I 
Traversing . . . . . . . 12,594 0.6 j 
Original survey OII 16-inch scale . . a 7,556 1'51 

1 8  ,, on 64-inch ,, . . . . 136 2'60 
Mapping on 16-inch scale . . . 3 7 8 ~ 8  0.13 

The average outturn per worlting day was- 

Traversing 7 angles and 48 chains- 
Detail survey on 16-inch scale . . . . 8.6 acres. 

8 # ,, on64-i11ch ,, . . -. . . I acre. 

281. The  total cost for this section for the year under report was 
Ra7,go1. 

282. The  head-quarters O F  the section was moved to Durn-Dum from Rdwal- 
pindi a t  the end of November 1908, where it remained until September rgog, 
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 a s  well a s  of the added portions o f  
Meerut and Nowshera cantonments. On completion of this, the section will be 
disbanded and arrears of drawing will be transferred for completion t o  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, throughout the year under report, and was engaged on the 
completion on the contouring in Jubbulpore and Pachmarhi, and on the detail 

'survey of the  49 bazaars of the SecunderAbAd-Boldrum cantonment, on the 
large scale of I inch=so feet, which has also been finished. No contouring has 
been done in these bazaars, but numerous heights have been marked on the maps. 
The theodolite traversing for work on the 16-inch and 64-inch scales was started 
in the cantonments and bazaars of Mandalay and of Maymyo in Burma, and the 
SecunderAbAd cantonment boundary (about 32 miles in length, with about I 5 0  
pillars) was also traversed to determine the distance between the pillars and the 
bearing from pillar to  pillar. T h e  traverse work at  M a y ~ n y o  was much retarded 
by wet weather. 

286. The  maps of four cantonments, viz., of Mhow, Sehore, Jubbulpore and 
Pachmarhi, in all gg sheets, have been drawn, completed and forwarded to the 
Trigonometrical' oflice for publication. Eleven sheets of the bazaars of Secun- 
derAbAd have also been sent for publication. 



PART 11. 

287. The  areas surveyed during the season and the cost-rates mere :- 
Acres. Rupees per acre. 

Traversing . . . 2,949 "75 
/ 

Original survey on 1 6 i n c h  scale . . . . 157 I '4 
1 ,, on 50-feet = I-inch . . . 1,818 7'9 

Contouring on 16-inch sqale . . . . . 2,352 O'3 
Mapping on 16-inch scale . . . . 13,218 0.5 

T h e  average outturn per working day was :- 
Detail survey on jo feet = I inch . . . . . 0.83 acres. 

288. T h e  total cost for this section for the year under report was 
823,970.  

289. The Superintendent, Southern Circle, inspected the section a t  Secun- 
deribdd in August 1909. 

290. During next season the survey of the cantonments of Mandalay and 
hlaymyo, on the scale of 16 inches = I mile, and of the three bazaars of the 
Mandalay cantonment, on the scale of 64 inches = I mile, will be undertaken, 
and it is hoped to complete this moric by the grs t  March 1910, when the section 
will be disbanded and arrears of mapping transferred to the Burma Circle. A 
large amount of the necessary preliminary traverse has been completed, and the 
detail work mill be started in both cantonments early in October 1909, when the 
head-quarters of the section  ill move to Maymyo. T h e  area of the two can- 
tonments is about I I square miles, and that of t he bazaars of Mandalay about 
304 acres. A great deal of the Maymyo cantonment is covered-with forest. 
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Cantonment Surveys. I 
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