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G E N E R A L  REPORT 

O N  TI-IE 

@ycratione of the 8 n c b c g  o f  Xlf~ia 
DURING THE SURVEY YEAR 

I 907- I 908. 

PART I. 

S U M M A R Y .  

ADMINISTRATION. 

I .  7 his report deals with the operations of the department for the year 
ending the 30th September 1908. 

Colonel F.  B. Longe, R E., administered the department throughout the year, 
except from 28th February to 24th Srp te~nber  1908, when he ~ r o c e e d e d  on com- 
b~ned leave to Europe. During his absence, Colonel S. G.  Burrard, R.E., F.R.S., 
Superintendent, T~igonometrical Surveys, officiated for him, and Mr. J.  Eccles, 
M.A , officiated for Colonel Burrard. Mr. Eccles ;~lso officiated for Colonel 
Burrard as Superintendent, Trigonometrical Surveys, from 1st Oc~ober  rgop to 
10th November 1907. Colonel G. B. Hodgson, I.A., continued to hold his 
appointment of Deputy Surveyor General. Lieutenant-Colonel P. J.  Gordon, I.A., 
and Major C.  H. D. Ryder, D.S.O., R . E ,  held the appointments of Superir~tend- 
ents, Burma Surveys, and of the Northern Circle, respec~ively, throughout the 
year. Captain F .  C. Hirst, I.A., officiated a s  Superintendent, Prov~ncixl Surveys, 
Bengal, for Major Crichton, I.A., who was on furlough. 

2. In March 1908, the property known a s  Castle Hill estate a t  Mussooree 
was purchased by Govrrnment, for the accommodation of the topographical parties 
and offices under the Superintendent, Northern Circle, and such of the trlgono- 
metrical parties as  recess at Mussooree. It covers an area of about 182 acres 
and there are 8 houses of vario~ls sizes on it, besides a very large number of out- 
offices. I t  has also suitable sites for building, I ~ u t  the present houses, when 
necessary.alterations are made to adapt them for survev offices, will, i t  is hoped, 
meet  he Immediate requirements of this department. It w~ll ,  however, be neces- 
sary to build later on when money is available, as  several of the houses are  
not really suitable for permanent offices, and it will probably be found more 
convenient and econol~lical to rent ,them as dwelling-houses to members of the 
department. 

Inspection Tours of Administrative Oficers. 
3. Colonel F. B. Longe. R.E.,  Surveyor General, left Simla on the 29th 

October 1907 and visited Roorkee and Dehra D6n, arriving a t  Calcutta on the 
15th November. At Dehra D i n  he inspected the office of the Superintendent, 
Trigonometrical Surveys and the Forest M A P  office. On the 26th February he 
proceeded on combined leave. 

On the 25th Septtmber 1909 he returned from furlough, and on the following 
day, he left Bombay for Bangalore. 

It had been intended to hold the annual conference of senior officers at  
Bangalore, this year, but owing to Colonel Burrard's indisposition, this was not 
possible. All the points, however, that mould have come before it, wert: discussed 
by the Surveyor General with Colonel Hodgson aud Lieutenaut-Colonel Gordon 



at  Bangnlore and later on m-ith Colonel Burrard and Majors Ryder and 
Coldstream, a t  hlussooree. 

The main points considered were as  follows :- 
(n )  T h e  classification of surveyors throughout the department a s  a v;hole, 

their pay, rules of service, etc. 
( 6 )  Means for insuring unifor~nity in the method of showing past and pro- 

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

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

(4 The  transfer of all tri~ngulation to the Trigonolnetrical Branch. 
A satisfactory scheme has, i t  is hoped, been drawn up on the first subject. 

It may be rougllly described a s  follows :- 
There will be three classes of surveyors, who will be recruited and trained a s  

pupils for two years before being classed. They will then be 011 probation for 
two more years, a f t e r  which, they will be appointed surveyors :- 

U 
The pay of the 1st class will be . 30-5- 100 

,I ,, I, ,I znd I, ,, ,, . 25-3- 60 
11 ,, ,, ,t 3rd ,, ,, 1 ,  . 20-Z-4j 

the incrernents being biennial. 
It is hoped, that gradually the third class will  (lie out, as  the class of recruit 

improves- a s  no doubt it mill-and that no Inen will be retained in the service 
who are not ivorthv of being placed into cl;~sses I or 2. 

During his stay at  B Ingalore the Surveyor General inspected the offices of 
Nos. 3, 10, I I ,  19 a ~ i d  zo  Parties and the circle drawing office. T h e  whole of 
the work and arrangements showed great improvement, and indicate that all 
classes are  working most creditably, and w i ~ h  a I!ttle more experience, the fair 
mapping will leave little to be desired. 

4. Bt.-Colonel S .  G. Burrard, R.E., Officinting Surveyor General of  India, 
left Calcutta for Dehra DL11 on 4th and arriied there on 6th April 1908, H e  
inspected the Trigonometrical Survey office and Forest Map office at  Dellra 
Dtin, and then proceeded to Mussooree, where he inspecttd the C;lstle Hill 
e.tate, which had betn pllrchased by the Goatrnment, to provide oEce accolrl- 
modation for the parties of the Survey of India recessing a t  Mussooree. 
From Mussooree, he returned to Dehra Dlin and conferred with the Superinttn- 
dent, Tri.gonome~rical Surveys, and the C a s ~ l e  Mill estate committee, regarding 
the future managenlent of the esta:e. H e  left for Simla on lhe 29th April, 
arriving there on the 30th. 

H e  left S i n ~ l a  on 8th September 1908 ar.d a r r i ~ e d  at  Dehra L)lin on the 5th ; 
alter conferrirg with I he Superintendtnt, 'I'rigonometrical Eur\eys, he lelr for 
Mussooree, where he inspected the Frontier and other r r n ~ i n g  otlices and the 
offices of the several field parties both of the Northern Circle and of the 
Trigonometrical Branch. 

5. Colonel G. B. Hodgson, I.A., Deputy Surveyor General, inspected the 
United P r o v i ~ ~ c e s  dri~wing otiice at Naini Ti1 during October 1907. Proceeding 
from Calcutta in December, he inspected in the field Nos. I ,  2 .  and 17 Parties 
and also the two cantonment ser.tions, re~urning the same month. In January, 
he inspected at Jubbulpore, the survey of cantonments then in prc gress. In July, 
he went fro111 Calcutta to Pachm ~ r h i ,  and inspected No. 2 cantonment seclion, 
and from there proceeded to Poona, where he inspected in r e c e ~ s ,  Nos. I ,  2 ,  and 
I 7 Parties, remaining there till the end of August. 

6. Mr. J .  Eccles, M. A,,  offici:ating Su~et intendent ,  Trigono~netrical 
Surveys, visited Rlusworee in June, July and September 1 ~ 0 8 ,  and inspected 
the recess offices of Kos. 22 ,  23, 24, and 26 Parties. H e  also inspected at Dehra 
Dli.1, in Sermmber 1908, the Forest Map ofice, No. 25 Party (Tidal and 
I.evelling), and also the Survey Training school during the year from time 10 time. 

7. Lieutenan[-Colonel I?. J .  Gordon, I.A., Superintendent in charge Burma 
Surveys, \\.as present a t  a conference held in Shillong, in November 1907, 
ior the purpose of discussing the rogramme of t ~ ~ o g r ~ ~ ~ h ; c a l  surveys in Asjarn, 
and ~ l l e  qllestion of the ofices f!r the Eastern Circle at  Shillong, at .which the 
Lieutenant-Governor of Eastern Bengal and Assaln, the Chief Secretary, the 



Director of Land Records, and the S~lperintentlent, Provincial S ~ r v e y s ,  Bengal, 
were prtsent. H e  inspected No. 19 Party in the fi:ItJ in Malabar in December 
1907 and again in the Wynaad in April I 909. During January and February he 
inspected Nos. 3 ,  7, and l o  Parties in the field i n  Burmi and No, zo Party in 
Asslm. 

8. Major C. H .  D. Ryder, D.S.O., R.E., Superintendent, Northern Circle, 
proceeded to Quetta during September 1907, and returned to his head-quarters 
a t  Musso?rze, on the 3rd October 1907. In the beginning of November hi: 
head-quarters office was moved to D-.hra Dlin. H e  left Dehra D6n to inspect 
his field parties on the 7th December and returned to his head-quarters at Dehra 
D6n on the 25th idem. H e  again proceeded to the field on 1st February and 
returned to Dehra 9l in  on 7th idem. He proceeded to inspect all 111s parties 
on ~ h : :  I ~ t h  17eb:-uary, and returned to Dehra D6n on 7th M,~rch 1903. H e  Iff t  
D-hra l ~ l i n  lor L)era Ghizi Khan and D ~ r a  lsmaii Khan to inspect Nos. g and 
18 Parties on 26th March and r2turn.d to Dehra Dlin on 5th April. I n  Aprll 
hls head-quarters office was again rnoved to M~lssooree. H e  left for Pesh6war 
ro inspect No. I z Party on the I 9th April and returned to his head-quarters 
a t  Musioo-ee on 11th May. H e  inspected the Training Party at  Dehra Dlin 
on the 23rd July and proceeded to Quetta on g r s t  Augutt and returned to 
Muss )wee on 13th September. H e  inspected tkc Simla Drawing office the 
same month a.ld returned to Mujsooree on 13tl.- October 1903. 

9. Captain F. C. Hirst, I A., officiating Superintendent, Provincial Surveys. 
Rengal, inspected each section working under him at  least once in the field 
season and again during a monsoon tour. H e  also inspected the mappir~g of 
several Settlem-nt offices in Bengal and Eastern Bengal. 

DISTRIBUTION O F  F I E L D  PARTIES.  

l o  Field operations were carried out by 2 2  parties and 3 seztions cjr 
detachments. Of the parties, 13 were elnployrd on topographical surveys, 
I on principal triangulation, 4 on purely scientific operations, I on traverse 
Furveys for cadastral purposes, I on traverse and cadastral surveys, and z on 
traverse and top3graphical surveys. The following table shows the distribution 
according to ths nature of the work on which the parties were employed. 

Nature and lornle ol 
I 

opcrouons. 

z +  C. hl .  Browne, D .S .O. ,  

TR.COIO\ILTRICIL.  

lndia . . . . 

22 

I 

Captain H .  M. ~ o w i e .  R E . ... 1 S. T S. 

SCIHNTIPIL.  

lndia (I.alitndcs) . , 

Major G.  P. Lenon-Conyngham, 
2711 R.L. 

C:rptain H. hl.  Cawie, R.E.  . 1) . 1 Ditto. 

I 

29 1 hlr .  C.  F. Erskine . . . I ... I Ditto. 

1 Captain R. H. Thoma;, R E . 
32[ lieutenant H. J C o i ~ h n i m ,  

R.E.  
(] . .  Dittq. 

Lieutenant h1. N .  hlacleod, R.E.  2"=1 h l . )  I 
3711 ., ~ . w . ? y e ,  a.6. . I " = I  ~ j ~ . ~ ~ .  

I 



4 P A R T  I .  

TRIGONOMETRICAL SURVEYS. 
I I .  T h e  triangulation party (No. 24) was divided into three detachments ; 

of these, one wcrked in western Baluchistin, one in Burma, and one in northern 
BaluchistAa. 

(a) In western Baluchistdn, the KalAt longitudinal series was co~npleted 
up to the point of trijunction of Baluchistdn, Persia, and AfghAnistAn (Koh-i- 
hlalik Siah, longitude 60' 54') ; a length of 107 miles. Thirteen triangles were. 
observed covering an area of 2,375 square miles, the average triangular error 
b e i ~ g  0'35". 

(6) In Burma, the Great Salween series was continued eastwards to 
longitude 98' 42', a length of 55 miles. Fourteen triangles were observed 
covering an area of I ,800 square miles, with an average triangular error. of 0.6,". 

(4 .jv northern Baluchlsti~l, the selection of the stations was carrled from 
KalAt via Quetta and Pishin into Z h ~ b .  

A 
2 
a - 
P 

1 7  

3 

10 

1 1  

19 

20 

17 

14 

18 

Training 

, 

4 

5 

6 

7 

Nature and locale of 
operattons. 

T ~ ~ O G R I P H ~ C A L - C ~ ~ ~ ~ .  

Bombay Presidency . 
B u r  , . . . 

,, . . . . 
Shan States . . . 

hladras . . . 
Eastern Bengal and Assam 

Northern Circle . , 

,, , . . 
3, " ' 

,, ,, . . 
,, ,, . . 

Burma Surveys detach- 
ment. 

CADASTRAL A N D  
1 R A V E R ~ E .  

Bengal . . . 
:, . , . 

Eastern Bengal . . 
Burma 

I Section 
N 0. 

I 

a 

.Y 
5 
,E 

a $Z 

39 1 
41 

41 

44 

4 j  

4: 

48 { 
49 

5' f 

Executive Officers. 

Mr. B. G. Gilbert-Cooper 
S,  F, Norman (seniorj : 

Captain C P .  Gunler, R.E. . 

Captain A. A. MrHarg, R.C. . 
Captain R. H. Phillimore, R E. 

Captain F. F. Hunter, 1.A. . 
Major A. Mears. 1.A. . . 
Lieutenant E. C. Baker, R.E. - 

, F. J. M. King. R.E. 

Brevit-hlajor E. T .  Rich, R.E. 

Captain H. 1.. Crosthwait, R.E. 
Lieutenant V. R. Cotter, I.A. . 

d " ' 1  M. 

2"=1 M. 
M.] 

4"= I M .  

{ ::''; 
I ~ = I  M. 

4"=1 M. ( Z"=I M.] 
I"= I M. 

a"= r M .  ) 
2"= I M. 3 I"=,  M. 

a"= I M. 

f 2"=1 M' 

5 1  

52 

46 

5, 

53 

5.1 

55 

I Administrative 
~uperintendent. 

D. S,  G, 

u dt. Burma 
{"r;cys, 

Ditto. 

Ditto. 

DiGto. 

Supdt., Nor- 
thern Circle. 

Ditto. 

Ditto. 

hlr. E. G. Little . . . ( 2:) D. s. G. 
1 6 " = 1  \ I .  

Mr. L. J. Pocock . . 

C ~ a r o v a ~ x r  SURVEYS.  

Pe.ihiwdr. Merr, t, and 
Lucknuw Divisions. 

Poona and Mhow Divi- 
SIOllS. 

57 

58 

Ditto. 

Ditto. 

Supdt., Burma 
Surve) s. 

S. P. S., Ben- 
gal. 

Ditto. 

Ditto. 

Supdt.,Rurrna 
Survrys. 

C a p t a i n E . A . T a n d y , R . E .  . I  ( '"=I I = I  M .  "'1 
Mr. G. ?. Tate , . 2"= I M. 

Mr. G. T. Hall . . Z " = I  M. 

Mr. N. Bedford . . . 
Mr. C. S. Kraal . . . 
Mr. A .  IV. Smart . . 
hlr. 0. D. Smart . . . 

( 'zl:: t:) 
1 6  I 5 .  
16"=1 M.  ( 2,,=1 M , )  
IG"=I  M. 



SUXIMARY.  5 

SCIENTIFIC AND S P E C I A L  OPERATIONS. 

12. Major G. P. Lenox-Conyngham, R.E., and Captain H.  M. Con-ie, 
R.E., were employed in the continuation of the gravimetric survey. Captain 
conic took observations for !atitude, to determine the deflection of plt~mb-line, 
at six stations near Deesa, wlth the object of investigating the variations in the 
dcn,ity of the earth's crust, that have been discovered in this regim. 

13. Major Lenox-Conyngham took pendulum observations a t  eight stations 
in Southern India, with the object of ascertairling whether :he structure of moun- 
tains in the peninsula resembled the structure of tlie Himalaya. 

14. Rlajor Lenox-Conyngham observed his pendulums both a t  the top 
and at the bottom of the Edgar shaft of the Mysore mine. His two pendulum 

were in the same vertical line, and were separated by a vertical dislance 
of 2,617 feet. His results here furnish data from which a new value of the mean 
density of the earth can be deduced, but it has not a s  yet been decided how to 
utilise the data. 

In view of the employment in the near future of a new 4-me're invar 
bar as  the survey standard in place of Colonel Everest's old standard lo 
feet bar A, it was deemed advisable to send the latter to Europe for colnpa~ison 
with the International Metre at S h e s .  Before the bar left Dehra Ddn for 
France, it was carefully compared against the secondary standard bars I s  and I s  
by Major Lenox-Conyngham and Captain Cowie. 

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

16. 1.evelling operations were carried out by three separate detachments. 
The revision of the line of levels from Bombay to Madras was co~ilpleted, and 
new lines were taken through the southern Punjab and Rajputana. Six new 
s1andar.d bench-marks were connected. 

1 7 .  The preliminary magnetic survey was completed with the exception 
of ( a )  the coast of Burma, ( b )  the wild country north of Burma, and (c) the 
Himalayall-lcarakoram regions. This was  the first year that  the magnetic 
base-stations have worked throughout with their rlom complete instrumental 
eguipments. The  detailed magnetic survey is about to be commenced. 

IS. The following slalement shows the cost of the more purely scientific 
trork of  the department lor the survey year under report :- 

Cost. 
R 

Field Parties, No. 22 Party, Astronomical . . . 21,343 
,, ,, ,, 23 ,, Pendulums . . . . 33591 
,, ,, ,, 24 ,, Tfiangulation . . . 1,8j,680 
,, ,, ,, 25 ,, Tidal and Levelling- 

R 
Tidal observations . 14,627 
Preparation of Tide 26,669 

Tables. 
Levelling operations . 44,891 - 86,187 

,, 01 ,, 26 ,, Magnetic- 
hlagnetic observa- I 3,423 

tories. 
Magnetic field work 74,959 - 88,382 

Controlling ant1 Administrative strff Trigonometrical 63,569 Trigonornetrical Branch Office . . . 1,591874 

Last year the cost o l  the field parties was . . . 
Controlling and Administrative staff. . . . 
Trigonometrical Branch Office . . . . . 



I5 PART I .  

There was therefore an increas-d expenditure of 895,917 on scientific 
nlorlc, n.hicli \\.as entirely due to the increased cost of No. 24 Party, which llad 
tem~nrarily to  be very considerably enlarged, to  provide triangulation in advance 
lor the topogr~phical  expqnsion. 

19. At the r-quzst of the Government of Eastern Bengal and Assarn, a 
surveyor was dtputed to accompany an expedition which mas sent to define 
the boundaries of the Lushai Hills, Chin H~l l s ,  a n d  Arakan Hill Tracts,  and an 
area of 1,194 square miles was surveyed on the  *-inch scale. 

TOPOGRAPHICAL SURVEYS.  

20. Cefrtrnl and Uuited Provi~zces a n d  Centrol I~zd ia  States.-No. 1 

P ~ r t y  continued to carry out supplementary survey, mainly on the 2-inch scale, 
nf the are1 previously surveyed cad tstrally in the Central and United Provinces. 
An area of a,619 square miles \\:as thus revised and contoured, while in addition, 
i n  the a d j i n i n g  Native States of Central Indi3, an area of 528 square miles 
w I S  re-surveved. An area of 2,274 square n~iles was also triangulated in advance, 
while 233 miles o f  traversing for topographical requirements was also completed, 
in addition to a boundary traverse of 8 6  villiges, aggregdting 433 miles, 
undertaken for the Local Government. 

21. Beray.-No. 2 Party, which, as  in previous years, was an instructional 
one for the tt.lining of yo81n,o officers of  the Provincial service, continued the  
topographical survey of Berar and an area of 1 , 3 1 6  square miles was n~apped 
on the l-inch and 2-inch scales, while a tract of 2,180 s q u ~ r e  miles was tri:~~;gu- 
Iated in advance. The boundaries ol all A and B cldss forest reserves falling 
within the area under survey, aggregating 286 miles, were surveyed on the 
.+-inch scalz lor the Forest depqrtrnent. 

22.  Bont b.zy Presin'eizcy.-No. I 7 Party re-surveyed on the 2-inch scale 
I , 2  j o  square miles of  old survey, and revised and contoured I ,  108 square miles 
of the east and west Kha'ndesh districts and of  the adjoining States of the Cen- 
tral Jndia Agency. Besides this, an area of 3,375 square miles was triangulated 
in advance, while 423 linear miles of forest bwndaries, falling within the area 
m?pped, were surveyed for the Forest department on the 4-inch scale. 

23. Ea.r:zi-it Berfgal a n d  Assni~t.-No. 20 Party commenced the topo- 
~ a ? h i c a l  survey of this province and surv3yed an area of 3,135 square miles on 
ihe 2-inch scale in the Sylhet,  Tippera, and Mymensingh districts. 

24. B~irma.-Nos.  3 ,  10, and I I Parties continued their surveys on the 
I-inch I +-inch, and 2-inch scales chi -fly in the PakOkku and Katha districts and 
in the Shan States. A tqtal area of 7,855 sqbare n,iles was surveyed, 4.785 being 
nn the I-inch, z,3q3 on the I+-inch, and 768 Square miles of reserved forests on 
the 2-inch and 4-inch scales. More than half ot the area surveyed on the I-inch 
scale was supplementary survey. 

2 j. M,zdi-n.7 f'vesideizcy. -No. I g Party continued topographical and forest 
surveys i7 the Madras Presidency. 'I'he f r e s t  surveys were on the 4-inch scale 
in Garljrirn and completed the programme of 4,inch f o r e ~ t  surveys in the Presi- 
dency. In future, forests occurring in the general progralnm: of a party will be 
sqlrvcyed on the 2-inch scnle as  in other parts of India The  topo<raphicnl 
survey consisted of 2-inch and I-inch surveys in the Maldbar and Nilgiri districts 
and in Coo-g and or revision survey in Mysore S l a t e ;  th? total outturn of the 
party was 39  sqll:lre mile; on the 4-in-h, 1,512 on the 2-inch, ant1 605 on the 
I-inch scale. An area of 289 square miles on the 2-inch scale was also surveyed 
by the Training Party i i  the Szlem district. 

26. A'orll~ern Circle. -No. g Party triangulated 1,534 square milt-s and 
surveyed 1.543 squar: mile; in the Dehra Glidzi Khan district on the I-inch 
scale, and 770 square mi1r.s on the %-inch scnle N O  1 2  Party triangulated 1 ,200  

squlre miles and surveyed 1,582 square miles on the 2.inch scale in the Hazrira 
and Attock distric~s. 

No. 14 Party tri ~ngula tc l  I ,365 square mil .s and surveyed 2,103 squnrc 
milcs on thy 2-inch scale iq the Koh'lt and Attock districts. 

No. I 8 Party triangul;~ted I .71 2 square miles and surveyed I 257 squlre miles 
nn the z.inch scale, and 539 on the ~ - i r ~ c h  scale, in ths Dera limail Khan 
di~tr ic t .  They also trnvcrsed 1.8;1 linear miles for the a b w c  topography and 
worked 400 ba5es in t l ~ e  Biri Do6b. 



The Training party in the Jlielum district triangulated 790 square miles and 
487 square mlles on the 2-inch scale. 

The area tr~dngulated IS smaller this year than last year, as  a larger area was 
not required. The  cost-rate is reduced from Rg-10-0 per square mile to 
88-5-0, mainly due to the triangulation this year being mostly for I-inch i~;stead 
of  2:inch survey. 

The  area surveyed under the S~luerintendent, Northern Circle, on the 2-inch -~ ~ ~ 

s-ale has increased ,flom 7,261 squa;e milrs last year to 8,91 I square miles this 
)ear, in spit.e of the fact that a large number of surveyors were employed on 
i n  o r .  T h e  cost-rate is reduced from R44-10-0 to Rgg-0-0 per square mile. 

T h e  area surveyell on tlle I-inch scale \\,as 5,360 sqmre  miles as against r l i l  

last yrar and the cost-rate was 824-5-0 per square mile. This cost-rate will be 
materially reduced next year. The increased area surveyed renders it difficult 
to keep the fair mapping up to date, and this difficulty will increase year by year 
until a l l  the survevors now under training are also trained to be fair draftsmen. 

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

27. Bezgnl.--The survey ol the block of hills iu the south of Monghyr 
mentioned in paragraph 35 of last )ear's repor1 was completed. The total area 
was 163 s q u x e  miles, on the a-inch scale. T h e  completion oi the sllrvey of  the 
lower Sundarbans on the 2-inch scale was effected, 1,257 being traversed and 
surveyed in detail. 

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

Central ar,d United Provinces and Central India States 
Herar . , , -. . . 
zonbay . . . . 
Eengal . . . .  . . .  
Assam . . 
Rorma . . . . . . . .  
Madras . . . .  . . .  
Northern circle . . . . . . .  

TOTAL . 35,968 - 
FOREST SURVEYS.  

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

30. Cerztrnl P~~ovirzces.-No, 2 Parry surveyed an area of aboui 57 square 
miles of forests on 2-inch scale, and the boundaries of this area, approximaling 
to 266 miles were traversed. This area includes certain I-eerves of .A and B class 
forests of the B ~sirn and Mdngrlil taluks of the Akola d~vision, and certain others 
of the Pusad and Dirwha talltbs of the Yeotmal division. 

3 ' .  iL1~i~tileri~ Civcle.-No. 14 Party surveyed on the 2-inch scale the 
Khnarra prolected forests in the Peshiwar district, and the Zira reserve in the 
Kohik district. It also surveyed on the same scale the Kalu Chitta reserve 
forests in Punjab, and the (ollowicg unclassed forests under the Forest depart- 
ment, zlzs., Makhad, Jabi, Tawin, Nakka Kalan, Goki, Tora Bhrra, Saulian, 
Chitti, Tlap, Gu-lial, Kot Chajji, Jalmal A and B, and Niari, a s  well as, those 
under the L)epllty Commissioner of Attoclc, viz. ,  hllaira. Nalhan, Amanpur, Bani 
Raman Shah, Karian, Sukh\va~~,  Bhajur, Uchhri and ILalri. 

The Gadbar reserve and part of the Girgi reserve in Baluchistin amount- 
illg to about 34 and 9 square miles respectively were also surveyed. 

32. Oto.ri~n.-No, l o  Party continued the survey of the reserves situated 
011 the wester11 bcrdtr of the Mu division, and an area of 232 square miles was 
conlpleted on [he 2-i11ch scale. These reserves comprise the Wabo, Nabe, 
'Tin\% Nanbyan, h'angyittha, Myaingwun, and Kalawpa reserves. This party 
Proposes lo conlplete Ilext, the survey of the Yabin, PyaungwP, Myaingwun, 
Sareikta~ Nangyitth:i, Nanbyan, Tinwa, and Nabe rescives, and will also survey 
60 'jquare miles of the Panlaung, Maingliein, Si~naw, N;!nhan, Munsin, and the 



8 PART I. 

Mohlaing reserves of the Bhamo division ; it will al:o take up the Mosit reserve, 
of which the Government of lndia has s~nc t ioned  the survey, in advance of the 
regulsr programme of the Survey of India at the cost of the Forest department. 
No. 3 Party \\.ill survey the Thingadbn reserve of 47 square miles, in tlie Lower 
Chindwin district, in the course of its regular programme. 

No. 3 Party made no speciil surveys for the Forest department, but in the 
course of its ordinary operations surveyed 275 square miles of reserved forest 
on the 2-inch scale in the PakBltku district, Yaw Forest division. Si~nilarly 
No. l o  Party surveyed 219 square miles of reserved forests in the Ruby Mines 
district, and also 4.5 square miles or! the 4-inch scale in the Pinkan reserve. No 
surveys of forests in this circle are included in the programme of the Survey of 
lndia for 1908-09. 

33. Bonzbny Presidency.-An area of 555 square miles, falling within the 
faluks oI the west Khindrsh  district, together with an additional area of 1'2j 
square miles in the e'lst Ktidndesh district was surveyed on the 2-inch sczle. 
111 the Shirpnr, ShAhAda, and Taloda (induding Akhrini ranges of the west I< h h -  
desh district) 423 linear miles of f ~ r e s t  boundary survey were traversed on the 
4-inch scale. 

34. Madras Presidency.-No. 19 Party finished the 4-inch forest survey of 
the GanjAm district, with an area of 39 square miles, thereby completinq all the 
work required to be done by the Forest department on that scale. In South 
Canara, the same party traversed 23 linear miles of forest boundaries ; some 40 
linrar miles of undemarcated boundary still remain to be traversed. In South 
Malabar, the external boundaries of the following reserves were traversed, viz., 
part of the new Amarap  lam, Silent Valley, Attapadi Valley, blocks I ,  2, 3 ,  4, 
and part o f  5. The  following reserves were s~irveved on the a-inch scale, viz., 
Erambadam, Kariam (partly), Muriat (partly), Kanakuth, Pokote, Panangode, 
Chattamburai, Nilambar, Arimbrakuth, Valuvas Teri, Kurrampoya, Panakrldan, 
and Beypore Tope, with an aggregate area of 26 square miles. In North Mala- 
bar the following reserves were surveyed on the 2-inch scale:-Edavankam, 
Kotiyur, Kamban rnalai, and Huntley. In North Coimbatore one newly demar- 
cated forest boundary (Attikan Estate) was surveyed by a surveyor k n t  to the 
Forest depart~r~ent .  !n Coorg nearly the whole of the province was tr~angulated 
in advance of the 2-inch detail survey. In the Nilgiris, 2 $quare miles of the 
Murkurti Peak reserve was surveyed on the 2-inch scale. 

CADASTRAL AND T R A V E R S E  SURVEYS.  

35. No purely cadastral work was done in Bengal and Eastern Bengal, 
since this work is now done by the Settlement officers of these provinces. The 
cadastral est;tblishment of No. 4 Party was handed over to theSettlenient depart- 
ment on the last day of the survey year 1906-07. 

36. Three parties were employed in the traversing of areas in Bengal and 
Eastern Bengal. 

37. In Burma 970 sqllare miles were cadactrally surveyed by No. 7 Partv 
in the Thayetmyo, Peg~r,  Pyapbn, and Yaln&thin districts, and 328 square miles 
were also traversed in Pegu and Yambthin. T h e  work assiqned to this party 
having come lo an end, it will be disbanded at the end of 1908, and all futcre 
rcvenue surveys will be carried out by the local Land Records department. 

39. T h e  total area traversed and surveyed cadastrally during the year is a s  
follo\vs :- 

I I 

Provinces. I T r a v e r s i n g .  C a d a s t r a l  s~lrvcy, 
sq. miles. sq. n ~ i l e s .  

Bengal . . . . , . . 
Eastern Rengal . . . . .  
Burma . . . . . 

3,609 1 ... 
... 

328 



39, The survey o! cantonments was continued by two small parties. The 
cantonments dealt w~th ,  26 in number, belong to the Peihiwar, Riwalpindi. 
Meerut, Lucknow, Poona, and Mhow Divisions and to the Hannu Brigade, and all 
were either entirely or practically completed. The  surveys of cantonments were 
as  formerly carried out on the 16-inch scale, the b iz i r s  being surveyed on the 
scale of 64 inches = one mile, and the areas in acres surveyed were 36,497 and 
57 I ,  respectively. 

!n addition a considerable amount of advance traversing was carri2d out in 
the bdzirs of Secunderat)ad and Bolarum, vhich are to be surveyed next season. 

RESULTS. 

40.  he total outturn of detail topographical and forest surveys on all 
ss, miles, scales is 35,963 square miles, against 

25,740 of the previous year. No surveys 
4-inch scale . . . . 43  
2 ,, I, . a .  

. , 1 ,9 ,~  on a scale smaller than I inch=  mile , ?. 
2,1 , I  . . . . z , v 3  mere carried out during the year except 

1 ' 9,  I ,  . . .  1136yY the area of 1 ,194  square miles mentioned 
TOTAL . 35,968 under special operations, in the Lushai 

Hills. The  total area triangulated and 
traversed for topographical or forest surveys is 37,396 and 1,489 square miles 
rrspectively, against.33,535 square miles for the previous year. The  total area 
of cadastral surveys IS 970 square miles and of the area traversed ior this purpose 
is 6,631 square miles against 2,370 and 8,193 respectively for the previous year. 

HEAD-QUARTERS OFFICES,  CALCUTTA. 

4 1 .  The  general superintendence of :hese offices continued under Colonel 
F. B. Longe, R.E., Surveyor General, up to  February 1908, when he left. India on 
leave, and Colonel S. G. Burrard, R.E., F.R.S., toolc over his duties. In January-, 
I he whole of the Map Reproducing and Issuing ORices nrere combined into one 
Map administrative charge, and placed under Major W .  C. Hedley, R .E . ,  as Super- 
intendent, Publication, with the Assistant Surveyor General in charge Drawing 
Office and Assistant Surveyor General in charge Photo-I.itho Office a s  his 
assistants. On the 1st of April Major Hedlry returned to the executive charge of 
the Photo-Litho. Office and Colonel J. M .  Fleming, I.A., who up to this, had held 
charge of the Surveyor 'General's and the Mathematical Instrument Offices, 
became Superintendent of Map Publication until he toolc leave on July and, when 
Map Publication was placed under Major W. M .  Colds:ream, R.E.  Major J. hI. 
Burn,'R.E., held charge of the Surveyor General's and Mathematical Instrument 
Offices from the 1st April to the close of the survey year. 

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

These schemes strengthen the Surveyor General's control ant1 enable him to 
reward good work, and ~111,  it is believed, tend greatly to efficiency. At Major 
Hedley's suggestion a special grant has been sanctioned for the payment of 
overtime \fork. 'I'he need for payment of overtime work has bee11 felt for some 
time, and without such payment it seems doubtful whether the department could 
have continued to meet extra-departmental demands and also to deal ef ictent ly 
~ i t h  the new standard sheets which itre printcd in colours. 

43. Tlie main worlc of the publication offices is the reproduction o f  our 
standard sheets. The  number of new sheets received during the year under 
reporl, i.c., up to September 3oth, has been 230. Of these 103 have been printed, 
2 2  are ready to print, 64 have been proved and are awaiting the return of the proofs 
Irom the circle offices, and in Inany cases from the Government of India and 
Local Governme~~ts ,  ancl 41 are i n  the various stages of reproduction prepL1ratory 

C 



to ~rov ing .  Although only about tnlo-thirds of these maps are in colours this 
reslllt may be considrred satisfactory, especially when it is taken into considera- 
tion that of the 103 printed nearly all have been printed in the last seven months. 
T h e  number of sl.andard sheets we may expect in the year beginning 1st Octo- 
ber 1908, may be taken as  about 150, and there is every reason to believe thht 
t l ~ e  reproducing olfices will be able to deal in 1908-09 both with the lnajority of 
these and with those remaining from 1907-08. T h e  heavy increase i n  worlc 
involved by the new system of publishing the sheets in the smaller size and i n  
colours will be realised, when it is considered that under [ h e  old system the 
outturn of the year would have been published in about 75 sheets, which would 
each pass at  most twice through the machine, instead a s  now of abcut 150 
sheets, each of which must pass through the macl~ine 5 and in many cases 6 
times, i.e., instead of  150 printings we must now undertake 750 or more.Printings 
T h e  quality of the standard sheets is improving a s  recards the drawing of  the 
originals and their reproduction, and there is no reason why they should not 
e\.entually compare favourably nith any maps of their class produced in other 
countries, but there is still room for improvement. 

44. Of other importani departmental maps, up to the present date, 23 sheets 
of the Map of India and adjacent countries on the miG scale have been published, 
5 are at press in different stages, and 16 are in hand in the various drawing officrs. 
At the prtsent rate we may hope to have these maps published for the whole o f  
India some time in Ig ro .  It  was a t  first intended to engrave the ;il:ibn sheets a t  
once, but the importance of bringing out an edition for the whole country at an 
early date, and the fact that for  the greater part oi India, the material available 
is Crom old sllrveys much out of date, have led to the decision to engrave only 
such sheets as  could be compiled from modern surveys, and to push on the pre- 
paration of a preliminary editicn of the whole map by photography. 

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

45. 111t imatel~ connected with the decision to produce the x,k maps by 
has been the decision to engrave the new degree sheets. S o  far, 

110 degree sheets, based entirely on new surveys, have been sub~nitted for publi- 
cation, and the nu~nber  of degree sheets that can be expected each year is not 
large. Each degree sheet includes 16 I-inch sheets, a!id they will be prepared 

the publication of the component I-inch sheets. Degree sheets co~npiled 
f ro r~ ,  the old sur\.eys, would b- little better than the atlas sheets on the same 
scale, must remain our standard $--inch maps untll they are gradually re- 
placed. The  style of the engraved degree sheets is not vet finally decided, and 
it is possible that the tirst fern sheets engraved may be of a more or less experi- 
mental character. 

46. The  general maps of India, which the department maintains, were 
linlited by the Survey Committee of 1g04-05 to the fullowing :- 

1 .  India on the scale of 32 miles = I inch 
2 .  ,, ,? 64 ,, , I  

3. 8 1 80 ,, ,, (as a railway map). 
4. I I 9'; ,, I ,  

5. ,: 11 '92 !, 1, 

6. ,, 256 ,, I 1 

I n  addition to  these, the 128-mile,map is still maintained for departmelital 
purposes. As mentioned in the last departmental report, a new engraved map on 
the 32-mile scale was com~rlenced last year and work on this has made fair 
progress ; about two thirds of the map has been compiled " de ?znno " and the 
remainder lvill  be compiled during rqoS-og. Ahout one-third only ha4 been cut 
on c0ppt.r. It  is early yet to es l~mate  the d;,te of publication, as  by the time 
the whole map is engraved many changes must b~: expected, and the process of 
hnal examillation in so large a map is apt to he lengthy, but it is hoped thxt t !~e 
InAp nl,,y appear during 191 I .  It is badly wanted, not only a s  a complete 

in i t s e l f ,  but a s  the basis from which general maps of ~rovinccs,  divisions, 
and otller areas, ,-a11 be rapidly and easily obtained, In the meantime, the old 



map on the same scale has been brought r ~ p  to date on stone and two editions 
have been published, one in skeleton outline and one in outl~ne with hills in brown, 
and another edition in the authorised colours will be ready during 1908-09. 

T h e  old 64-mile map has been brought up to date on copper and a new 
edition publishid. 

The plates of the 80-mile map, specially required for illustratir?g reports, are 
beir~g corrected and a new rallway map on this scale has been published for the 
RaiKvay Board during the year. 

The  plates of the 96-mile map are being corrected; those of the 192-mile 
map have not yet been put in hand. T h e  256-mile map has been brought up to 
date and an edition will shortly be published. 

It will be seen that the general maps are still far from completiorl, but satis- 
factory progress is being made. 

47. Of late years, many of the old standard sheets have fallen out of pril~t 
and although these sheets wil l  all eventually be replaced by the new surveys, it 
is necessary to maintain our stocks in the meantime. During the year, the defici- 
encies in stock as  regards Bombay have been made good, and a large number 
of old sheets of other provinces, for wh~ch  there were urgent demands have been 
reprinted. The Drawing office and Photo.Litho. office be~ween them turn out 
from 20 to 30 reprints per ?rre?zsenJ. 

48. A very large number oi maps, plans, and diagrams, have been repro- 
duced for other departments in the Photo-Litho. office. When the originals sub- 
m~t ted  have been at all suitable, all such work has b :en accepted. The number 
of unsuitably drawn m ~ p s  submitted for reproduction continues to decrease. 
l 'he  Photo-Litho. office could deal with a still larger number o f  small extra- 
departmental maps than it now receive.;. 

49. The Superintendent, Map Publication, is frequently asked to prepare 
special maps which involve re-drawing, and it has been found necessdry to refuse 
a large percentage of such applications ; the numl~er accepted is, however, noc 
much less than in former years. Among many S I I C I I  maps which have bec:n pre- 
pared or corrected in the Drawing office during the yearare Postal maps ol  
Provinces, Gazetteer maps, Educational maps, specidl maps of Native States, 
Railway maps, and the Kailmay and Canal map. 

50. Drawritg Ofice.-The stalement below shows grnerally the outturn of 
the office during the year. The  office has benetited by the formation o f  a 
special compilation section under an experieilced Provincial officer, deals 
with the Inore important work, namely, the compilation of the new 32-rnile map 
of India and of the preliminary edition of the milkon Illaps. 

Class of Inap. 

- . - - -- . - - - - - -- 
Genrral maps  of Indid . . 

- I 
111cl1a and adjacent countries . I 

I 

- - 
Provinci.11 Inn1 s , 

?", a', anJ I "  3.1 I Z  
= I mile. i 

Scale. 

S1a11dal.d shtcts . Various 
5% 379 -- 

1*=32 miles 50 
to 

1"=25G ,, 
1 
I 

1 

rni l~~~u i 34 

--- -- 

I G 

7 

Various I 2 1  
1 S 
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Class of map. Scale. 
Number of 

sheets in hand NU'nb" 
during 1907-"8. published. I i 

Atlas sheets . . . 

Administration Report maps Various 1 7 1  

Plans of Cities and Canton- Various 
ments. 

T! iangulation and Traverse Various 
charts. 

Index maps . . . 

Miscellaneous maps . . 

5 1 .  Efzgrarring Ofice.-The chief work of the office has consisted in the 

Maps lor other departments Various 

engraving of the new 32-mila map, the completion of those maps on 

Various 

\'arious 

59 

....... -.. 
which some progress had been made and in which the material used was 
considered suficiently good, the completion of the plates of 16-mile maps of 
Madras and Bengal, the correction of the plates of certain general nlaps, and 
the  supply of transfers from copper 1:lates to the Photo-Litho. office for the pre- 
paration of extra-departmental maps. 

T h e  outturn of the copper plate printing section is-59, I 53 prints. 

52. Photo-Li1110. Ofice.-The outlurn of the last three years is slio~vn in 
the statement below :- 

Number of pl~lls 
Year. of Maps and 

Plans. 
1905-06 -; . . -. . . . . 1,284,968 

26 
- 

50 

T h e  number of maps printed during the year is a s  follows :- 
Departmental Maps . , . . . .  . 891 

- 

' 5  
- 

2 I 

Extra-Departmental Maps . . . . . . 1,175 
Cadastral Plans . . , . . 7 4 2  

T h e  arrears, i f  such a term can be applied to the cushion of work which ~t 
is necessary to keep in hand, in order that the various sections may work smoothly 
and methodically, are now small, and every effort is being made to reduce them 
to the minimum that will allow of effic~ent and economical working. The  im- 
provemrnt d u r i n ~  the year has been most marked in the negative touchil~g 
sectio~l,  one in wllich the work is difficult and requires highly skilled worltmcn, 
and nhich Major Hedley in his report last year termed the weak spot of the 
office. As mentioned above, though the office has not succeeded in publishing 
the ahnle number of new standards received up to date, it is believed that il is 
now in a to deal nith the yearly ontturn of the field parties, and rhe 
quality o f  the work is steadily improving. The new scheme of grading and 



the was introduced in June and it is too early yet to report 
un the result. 

53. During the year, new plant has been received for the ~ r e ~ a r a t i o n  
of half-tone blocks, and the office now deals rapidlv and efficiently wit11 worlc 
of this c\;,ss. The  increase in the demand for half-tone illt~strations on the part 
of ofificials has been lnarlced since the new plant has been brought into use. 

54. 'The cost of the office during the year has been 8 I ,88,566, including 
8 2  1,612 supervision charges, I2 I ,45,817 establishment charges, and B 2  1,537 

charges, but excluding the cost of stores and ~ l a n t  oblained from 
England. The corresponding expenditure last year was R I ,57,52g. A sum 
of 849,828 has been recovered in cash or book dtbit payments for minor 
extra-depart~nental morlc, and the valr~e of uncharged-for work done for the 
Governlnent of India and for the department at office rates was Rr,?o,178. 

55. M@ Record tznd issue 0Pce.-The face value of the maps received 
for stock during the year amounts to R3,311,361 ; of this, R37,127 is the 
face value of maps printed a t  Dehra a ~ i d  in the Engraving office, the rrmainder 
is the face value of departmental maps printed in the Photo-Litho. ofice. 

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

57. The  number of  maps issued during the year was 1no,g60, having 
an aggregate value of R1,28.910. Of this sum, the net t o ~ a l  charges for maps 
supplied to Go\.ernrnent officials on book drbit amounted to R 51, I 83, those 
to the India Ofice to 87,923, and to the agents, 1!4,;73. The sum of 
8 19,576 was realised in cash from sales to private ind~v~duals, and the value 
3f the maps issued for departmental use mas R42,455. 

58. The transfer of the forrst m ips was stcatlily proceede-l mith durinp 
the year. The  \\.hole of the Madras forest sheets together with 49  sheets of 
rite Punjab, malting a total number of 41,942 copies, were despatchcd to the 
Officer in charge, Forest Map office, Dehra Dlin, for storage. 

59. The  work of overhauling and re-registering the original maps and 
rolukes has also been in hand. All the corrent fair sheets and planl-.-table 
sec~ions have heen re-registered and there now remains only the morlc of exa- 
mining the coloured origitials, corrected prints, etc., and of cat~loguing and 
marking the [riangulaiion angle baoks and field r e c ~ r d s .  It is hoped to finish 
t l~ i s  work during nl-xt year. 

60. Thc revision of the map catalogues x a s  also taken in hand and a new 
general catalogue to replace the various catalogues previously in use, is in 
course of publication. 

61. The new method of numbering the sheets of standard maps has 
necessitated the re-arrangement of storage accommodation for the printed maps. 
This work will eventually involve arrangements for some 7,000 maps, most of 
.which will be published in editions of 500 copies and must proceed gradually, a s  
the old maps are sr~perseded by the maps of the new surveys. 

62. Mntl~emntical 111strziment Ofice.-During the year under report, i.e., 
from 1st April 1907 to 3 1st March 1908, there has been a decrease in the 
demands made 011 this oflice. For each of the last three years, i.e., 1905-06, 
1906-07, 1907-08, the value of instruments, etc., issued to public offices was 
84,22,179, R3,82,345 and ft3,66,334, the value of repairs to instruments 
received for repairs and returned in a serviceable condition \\.as U41,818, 
R42,181, and 842,542, and the value of instruments received from Government 
officers when "no  lol-rger required" was F?76,096, 858,128, and R70,486. 

The book value of the stock of instruments, etc., in the serviceable store 
at the end of each of the last three years was R4, j3 ,251 ,  R5,35,535, and 
#7,62,415. The 1ar;:er stock in hand at end of the year under report co~npared 
with the ~rev ious  year is partly due to the falling off of issues and partly to the 
fact that most of  the illstruments in store are new, the old ones having been 
repaired and re-issued, and partly to  the fact ol the stock ha\.it~g run d;lnge:ously 
low in recent ye:lrs. 

The hook value of the stock of instruments, e tc  , in the repairable store 
a t  the cn[J of each of the last three years was 1,19,907, ~ 1 , 1 ~ , 3 8 ~ ,  and 
R98~578.  Asusual, no il)struments for which thcre mas tlemand were kept in the 



repairable store for any length of t ime;  they were sent to the workshop for 
repail-s and transferred to the serviceable store for issue, as  soon as  possible. 

Two " Profit and Loss " statements have been prepared for the year under 
report-one showing the results of the operations of the stores branch and the 
other of the worltshop. The  stores statement shon~s a nominal loss of R9,982 
and the worltshop statement a loss of  R5,586. The  value of the serviceable 
stock on hand on g 1st March 1908 having been very large, the amount taken in 
the stores statement on account of 3; per cent. on this value \\,as correspondingly 
large, and this accounts for the loss. The loss in the worltshop statement is 
only apparent; it is more than covered by the amount (R9,206) paid during 
the year on account of grain compensation allowance to the men of the 
establishment. 

T h e  number o f  Inen and boys employed in the workshop at the end of each 
of the last three years was 421, 451,  and 477. 

The  value of work done in the worltshop during each of the last three years 
mas Rz,o1,083, R2,16,730, and R2,54,916. 

The value of the instruments, etc., manufactured in the workshop for the 
serviceable store during each of the last three years was R82,6.38, #87,588, 
and R I , I  1,901, and the value of instruments, etc., purchased locally for the 
serviceable store during each of the last three years was 81 7,8 10, 84 ,189,  
and R I ,943. 

T h e  value of instruments, material, etc., obtained from England through 
the Director Genera! of Stores, during each of  the last three years  as 
82,87,740, f34,36,240, and R4,91,985. 

Durlng \lie year under report, the Secretary of State  for India sanctioned 
the scheme appointing a Manager and two Assistant Managers to c:lrry on the 
superintendence of the stores and workshops. The Manager mas permitted to 
take privilege leave for 3 months combined with 2 months' deputation, in order 
that he might visit rhe principal manufacturers in En~l ; tnd ,  from whom this 
office obtains its supplies, to enable him to study t h ~  latest developments. 
During Mr. Ferrier's absence, Mr. Woodhouse acted as  hlanager. Mr. Connell 
joined the oflice during the year a s  junior Assistant Manager. 

T h e  stock-taking of the serviceable and repairable stores was completed 
and statements made out showing excesses, shortages, and discrepancies. In 
future stock-taking will be carried out anr~ually. 

Great benefit was derived in one or the large rooms of  the workshop from 
the introduction of large propeller fans for ventilation. In the morst weather the 
atmosphere was kept sweet and clean, enabling the men to work with far more 
energy than in previous sears. 

Great progress has been made in the quality of work turned out. During the 
year, the manufacture of a few reversible levels \\,as started, b ~ l t  the work had 
to be put on one side when the usual rush of repalr woric came in. Several 
5" Everest theodolites were also put in hand, one of which was finished ; it is 
no doubt a success and proves [hat great progress has been made in the work- 
shop during recent years. 

A large number of self-centring theodolite stantls were ~nanufactured during 
the present year, and lia\.e been attached to old theodolites which were sent in 
from parties for that purpose. 

The. electric installation, which was completed during the previous year, 
has proved efficient. 

A price list with reference numbers was pul)lisl.eJ on thc 1st April 1 9 3 7 .  
Another more complete one \\ill be issued during (lie year 1909. 

B R A N C H  OFFICES.  

63. Mr. J .  Eccles, M.A. ,  officintcd as  Suprrintendent, Trigono~netricai 
Survevs, up to I ~ t l l  Sovenlber ~ g o j ,  on which date he was relir:vcd by Colonel 
S .  C;. Burrard, R.E. ,  F.R.S. ; hlr. Eccles again a.;sumcd s~rpeiintendence frolr, 
27th Februrrrv 1908 to 26th September in addition to his ellarge of the trchnical 
offices, while Colonel Burrard officiatetl as  Sl~rveyor Genera). 

Mr. T. ;I. Pope i r ~  cli:trge of  he Forest Map o h c e  continued thc superin- 
trndencr of the k2hotograI~hic ofice throughout thc- :car. 



Lieutenant C. M. Thompson, I.A.. C. G. 1-ewis, R.E. ,  1. I J .  Field, R.E., 
and A. H. Gwyn, I.A., who were appointed to the Survey of India ;IS Assistant 
Superintendents during the year, mere instructed in topozraphic,ll and tl-igono- 
metrical work. Of the five Sub-Assistant Superintend,:rlts appointed, one res~gned 
and the others were put through a course of training during the year. 

64, C o ~ ) ~ p z d i l l f  Sectiot~.-The following computations were carried out in 
t l ~ e  Computing oflice for incorporation in the Synoptical Volume of the North- 
East Longitudinal series :- 

(a) Computations of latitudes, longitude.; :ad azi~nuths of- 
( I )  Ayartoli tea-plantation triangulation. 
(2)  Mr. Barcklry's and Colonel Tanner's points. 

( b )  Computations of the heights of- 
( I )  Mussooree, Simla, Garh.;\ril, and Si\vrilili triangul;~tion. 
(2 )  Gandak river Survey.. 
(3) Son~eshwar triangulat~on. 
(4) Ragshi-G~vanagarh triangulation. 

(c) The azilnllth llst of the principal and secondary stations has been 
co~npleted and that of the intersected points is nearing co~npletion. 
T h e  descriptions of the stations in the coaordinate list ha1.e been 
compared against the angle boolcs. 

Rai Sahih Ram Singh's triangulation in northern Tibet arid Chinese Tur- 
Itestan, 1906, and Rai Sahib Natha Singh's observations in Nepal for heights 
were reduced. 

Mi. Rlorton's \vorlz in Lushai and Captain Gibbon's \vorlc in Persia are in 
hand. 

Miscellaneous coniputations for Colonel Burrard were done, and co-ordinates 
of a fern points were altered from their lormer to a new origin. . 

The n-ork of compiling the levelling volume has been cont~~lued ,  and all the 
bench-marks of India are being re-numbered by degree sheets. 

Compilations of data for trans-frontier degree charts are progressing. 
These include a new numbering of the Himalayan and Trans-Himalayan peaks, 
as  the existing system of no~nenclature for ~ e a l t s  has for a long time been 
considered faulty and confusi~lg. Colonel hlont<omerie's system of giving, a 
letter to each snowy rAnge with serial numbers for pealts in that range is intellig~ale 
and scientific, but it has been found dificult in practice to cay where one ranee 
ends, and another begins. So that even this system has not been free from 
confusion. But much greater confusion has been caused by the later procedure 
of giving the initial of an observer's name to the pealts he obs~rves ,  e.g., me may 
have in close proximity R 2 3  representing the zgrd peak in Ryder's Tibetan 
triangulation and R I O I  representing the lo 1st peak rn Robert's Darjeeling 
triangulation ; advantage has therefore bee11 talzen of the numbering of the degree 
sheets to introduce a systematic numbering of the pralts. 

Each degree sheet will have a corresponding chart ; thus to  " sheet 70 J" 
will correspond "chart 70 J". In each chart the peaks will be numbered serially 

Fk. I Pk. a 
t h ~ s  -;o ,, -,I, etc., and this enumeration is not t c  be modified when fresh peaks 
are observed.- '\Vhe~l a second editicn of  a chart is brought out with new peaks 
upon it, the numbering of the latter wil; be in continuation of the numbering in 
the first edition, that is, the original numbering of a peak will never be changed. 
When a peak has a well known name it will be put in brackets after the number, 
thus sg (Leo Pargial.) 

fhk sheet nu~nber at  once roughly locates thc position of the peak and 
in the ccrresponding chart will be found the latitude, longitude, and the height, i f  
observed. It is hoped that this method will be free frnm the difficulties which 
beset the present system, and the co-operation of geographers and the public in 
general is invited. 

The three lirst parts of the Skctcl t  of tlre G r o ~ r n p h y  n i ld  G e o l q ~ y  of  t i l e  
H t ) i ~ n l q n  hfozr)ltnins nltd Tibet, by Colonel Rurrard, R.E., F.R.S.,  and Mr. 
11. H. I-Iayden, R. .4 . ,  F.G.S., were printed and distributed. T h e  publication of 
tlais book takes place at the close of the first century of qeographical exploration 
in the Ilimalaya. 



The printing of the Synoptical volume of the North-East Longitudinal 
series, and of Major Lenox-Conyngham's paper on Petldulum Olrservatio7ls arid 
of the pamphlet on Routes ill the CVestc~n Hi71zalayas, Knslzrnir, Putljab a,ld 
Nortlzevu Ilrdia is fairly advanced. 

During the year 40 officers \?ere supplied with data from the records in 
this office. 

The  meteorological observations continued as  usual. 
T h e  necessary professional aid in connection with the protection of stations 

was rendered to the office of the Superintendent, Trigonometrical Surveys. 
Six hundred and forty-seven stations were repaired by the district officers 

at  a cost of R4,5 70. 
Out of 333 dibtricts from which the reports are annually due, 6 failed to 

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

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

either completely or partly drawn and sent to press :- 
( I )  One Sind Level sheet. 
( 2 )  Six Punjab Level sheets. 
(3) One triangulation chart. 
(4) Two maps for the Foreign Office. 
( 5 )  Eight diagrams and maps for Major Lenox-Conyngham's paper on 

Pendululn observations (Professional paper No. 10). 
(6) Map of the Civil Station of Rdnralpindi showing the city, old and 

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

The  following maps are nearly ready :- 
( I )  One Punjab Level sheet. 
(2) Revision of the map of the Ijehra Dlin Municipality and Cardon- 

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

The  following are still in hand :-- 
( I )  Sheets Nos. 52, 61, 62, and 7 7  of the Map of India and adjacent 

countries. 
(2 )  Forty-three triangula~ion charts of the North-East Longitudinal 

series. 

'The following are also in hand :- 
( I )  New Index Chart to the Great 'rrigonometrical Survey of India. 
(2) Seven 'special' Charts connected with the iriangulation charts 

of the North-East Longitudinal series. 
(3) Map of Northern Tibet and Western China, scale 4 miles = I  inch 

in 1 3  sheets. Outline finished, hills remaining. 
(4) Sistg-four charts of the triangulation of the North-Western Hima- 

laya series. 
(5) Sheets No. 82 of the Map of India and adjacent countries. 
( 6 )  Sheet No. jo  (2nd edition), of the Rlap of India and adjacent 

countrlcs. 
(7)  Five Punjab Level sheets. Headings, footnotes (including sym- 

bols) ancl area statemcnts, were completed on 163 maps wh1c11 
nerc ;~lso sent to  press. 

The proofs of all maps have been examined and corrections carried ol;t as  
usual,  and careful scrullny give11 to all the printed copies before issue. 

Four thousand one hundred and twenty-sis maps were coloured. 
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For the future, the  work of the Drawing office will, a s  hitherto, be confined 
to the drawing of the maps of India andadjacent countries, the level sheets,  trian- 
gulation charts of the North-Eastern Longitudinal series for the Synoptical 

triangulation charts, special maps (such as  Dr. Stein's, R a m  Singh's 
and Lal Singh's maps of Turkestan and Western China), geological maps, 
maps for professional papers, maps for the  Chief of the Staff, n~iscellaneous 
maps and to the colouring of about four thousand maps during the year. 

66. Photo-zinco Section.-One thousand four hundred and sixty-seven maps 
and diagrams were photographed against 1 , I  7 7  during 1906-07 and 258,gro 
pulls taken against 223,186 in the same period. 

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

Instruction in map reproducing processes was given, as  in previous years, 
to all the newly joined Imperial and Provincial officers during their course of 
instruction in the Survey School. As these officers are sent a t  once to  field 
parties on the conclusion of their course of instruction, they would probably have 
no opportunities of acquiring this most useful knowledge later on. 

The  services of  Sergeant Lucas, R.E., of the Photo-Litho. office of the  
Ordnance Survey engaged to assist Major Hedley, R.E., in the work of re- 
organisation of the reproducing offices were placed at the disposal of this office 
from 28th April to 25th September. 

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

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

During tht: year under report, I I , I  7 7  maps were issued to forest and 
other offic~als, and to the public. Last year, the number issued amounted to 
I 1 ,100. Of the a b ~ v e  number, 4,017 were coloured maps. 

'The principal mapping executed during the year comprised the usual 4-inch 
standard sheets of the Forest surveys, of which 78 were published and 25 were 
in the press at  the close of the year, while I 26 were in vario~ls stages of progress. 
These latter include 69 sheets of the second edition ol the Kumaun-GarIl\vil 
series. Of the working-plan maps and other special maps prepared lor the  use 
of the Forest department, 22 were published, g were in the press, and 37 were 
being drawn a t  the close of the year. As there are no maps of the Madras 
Presidency showing the distribution of forests, a series of special district maps, 
on the 4-mile scale was commenced at the request of the Board of Revenue, 
Madras. Those of  five districts were in hand a t  the close oi the year, viz., South 
Canara, Coimbatore, Tinnevelly, Madura, and Cuddapah. 

T h e  large stock of computation volumes, charts and other records, now 
stored in the office has been arranged and stored i n  new racks. They are  
now being indexed but this cannot be completed until the remaining records 
are received from the Calcutta office. All the field section:; s~lrveyed by 
the Forest S u r ~ e y  branch have bee11 bound up,  numbered, and stored in  tin 
tubes. Illdl xcs  of these are also in course of preparation. 

The number of rrraps ~eceived for sloragc from Ca1cutt.i c)ffic.e was 56,0zo. 
PL I;rrgc 1:urnber have yet to come and the erection of new rac:ks to receive 



them has gone on steadily throughout the year. When the of ice was built, i t  
was not known that this large skock of maps would eventually be kept in i t  and 
sufficient accommodation was not provided for them. I t  is now evident that 
further space will have to be arranged for, in the near future. 

T h e  amount realised by the sale of maps, and for work done for the Forest 
degsart~nent, amounted to R-2,018, a s  against $31,750 last year. Of this amount 
R I , I  ' o  was adjusted by book debit. 

LOCAL. D R A W I N G  OFFICES.  

69. Mztssooree Drawing O#ce.-The Mussooree Drawing office was a s  

Pcrso~r nel. last year, under the ad- 
ministrative charge of 

Pruvi~rcial Oficeus  : the  Superintendent, 
I\lcssrs. I < .  R. Dickinson, in charge, and CV. J .  Cornelius (Retired Northern Circle. 

Provincial Officersl. Four of the 

Slrbor~l inntc  E s t n b l i s h ~ ~ r e ~ ~ t  ; sheets of India and ad- 
- 

3 permanerlt and 1 2  teniporary Drafts~nen and I \Vriter. jacent countries, viz., 
Nos. 1 7 ,  18, 29, and 3 3  

a e r e  bublnittrd to the Superintendent, Northern Circle, and forwarded to Cal- 
cutta for ~ublicat ion.  Sheets 24 and 30 nvill be forwarded shortly, while 
Nos. 35 and 38 are in hand. T h e  drawing of thirteen degree sheets was in 
hand, and tile compilation of thirty-two sheels was either completed or in hand. 
The  histories of forty-degree sheeis were also commenced t h i ~ ' ~ e a r  and are in 
progress. Eleven sheets of Dr. Sven Hedin's routes in Persia on a scale of 
I "  = 4 miles were also submitted for publication. Sheets I and I1 of the map 
of Turkeitan, on a scale of I inch =32 miles, were completed and sent for publi- 
cation, and sheets 111 and IV are in hand. T h e  totdl cost of the office for the 
year under report was R 18,210. 

70. Bzirnza Drawing  O8ce.-Mr. T. Shaw remained in charge throughout 
the season. He retired on superannuation pension on the 15th November 1907, 
but was re-emploved for one year, which term has since been extended for 
another year. The oflice was employed in the same manner a s  in former sea- 
sons but the bulk of the work done mas in connection with arrears of standard 
mapping of the various field parties which was very large. T h e  fair drawing of 
both outline and hills of 16 sheets was done . ~ n d  of hilis only 19  sheets, 
while the outline only of 6 sheets was fair drawn. Fifty-four standard maps 
received complete from the field parties were examined and 47 submitted for 
publication and blue prints of 28 outline sheets prepared by the.Vandyke pro- 
cess, were supplied to the parties on drawing paper for the draw~ng of the hill 
sheets. 

T h e  outline of one degree sheet, 84 0 was drawn and additions made to the 
hills of sheet 93 L. T h e  total cost of the Burma Drawing office for the season 
\{,as 814,814.  T h e  services of to draftsmen were lent to the field parties during 
the recess. 

7 I .  Uritetl Prov21zces Drawing  Ofice.--This office was transferred in 
December 1907, from under the administrative control of the Deputy Surveyor 
General to that of th-  Superintendent, Northern Circle. Mr. J. M. Kennedy, 
Extra Assistant Superintendent, 2nd grade, remained in charge throughout the 
year, with Mr. F. W. Marten, Sub-Assistant Superintendent, 1st grade, as  assist- 
ant. T h e  subortiinate e s t a b l i s h ~ ~ ~ e ~ ~ t  consisted of 13 draftsmen, I typer, and 2 

c o m ~ u t e r s .  
Eighteen standard sheets or parts of sheets, ~ b . ,  54  -' 81 9, ' 13' J% I, 5, 

N N N C I N _ ( 1 ?  G I  1 I I I ]  
5 ,  13' 3' 4' 7 '  81 1 .  5~ 63 i' 3.7) 4.8' A Were drawn and for- 
warded to Calcutta for publication Six complete standard sheets are still in 
hand. Twenty-six traverse charts and two district maps (Bahraich and Gonda) 
were also submitted for publication. Eight traverse charts and two district 
maps are still i n  han~l. T h e  total cost of this office for the season was R 19,010. 

72. Be t igd  Drawing  Ofice (Inzperial SecZlbrls.) (a) Stamz'ard Ma - -P pittg.-Tbe following 2 0  standard maps on the 2 inches = I m l e  
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scale, rn 50 sections l~ave  been submitted for publicatiqn during the  
N 0 C G 

year:-72 - ,  ,  , 8, , -- , , , , ] I  I of two sections each and 
Ii.1 

79 1 & 5 , 2 & 6 , 3 & 7 , 4 & 8 ,  1 2 & 1 6  of four sections each. T h e  drawing of  
O and 79 ;fj. is well advanced. sheets 72 z-E '5, y,, 

(6) Traverse chavtr.-This section was increased during the yedr and placed 
under a separate supervisor. Thirty-six charts of Orissa and 43 of North Bihdr 
have been sent for publication during the year and 22 charts of North Bihir are 
nearing completion. The charts of Chota Nagpur ~vill be comnlenced early next 
year. 

NEW STANDARD MAPS. 

73. The following statement shows that the nuniber of sheets surveyed is 
considerably more than the number fair drawn or pubiished. This  is mainly due 
to thefield season being too prolonged and to the inexperience O F  the draftsmen 
employedon the fair mapping, but it is also due to the methods by nhich the new 
maps are prepared. In future it is hoped that there will be a great i~nprovement 
in these respects. The  methods are sound, but they take time to get into mork- 
ing order and the men have had little or no previous experience in them. The  
small number of maps published during the year is not due to any faulty re- 
organisation of the publication offices, but is due to  these maps not yet having 
been submitted to  the publication office or to  their being sent in  to^ late for 
publication before the end of the survey year, 30th September. It must be 
borne in mind that the recess season generally lasts till about the end of October 
and it is during this month or a little later that the sheets of any one year a re  
subinitted for publication. They consequently come into the following year's 
report. 

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





SUMMARY. 



2 2 P A R T  I .  

E S T A B L I S H M E N T .  
74. On completion of the period for which he was lent to the department 

by the iirdnance Survey of Great Britain, Major Hedley sailed for England on the 
26th August 1938. During the time he was attached to  he Survey of India, he 
displayed [ h e  greatest  energy and interest in studying the map requirements of 
the country, in re-organising the map publication offices t o  suit these require- 
ments and in adapting the personnel available in the department and capable of 
being recruited for it, t o  meet the  changes which had been decided on in conse- 
quence of the recommendations of the Survey Committee of 1904-05. In this 
work he was loyally assisted by the Survey of India officers, who held charge of 
the  various sections and also by the subordinates of the various offices. His 
proposals for the re-organisation of the offices a s  regards the pay and the duties 
of the  staff were necessarily submitted towards the close of his stay in India, after 
he had acquired the necessary local knowledge, and though it has not been 
possible yet to give effect to  all of them, it is hoped that with 2 few minor al- 
terations they will soon be finally adopted. 

That  his work was eminently successful there can be no doubt, and the de- 
partment o\j7es a debt of gratitude to him for its !horoughness, and its business- 
like quality, and for the way in which he identified himself with the department 
generally, and sympathised with and allo\\red in his rz-organisation for the diffi- 
culties under which work of  this kind has to  be carried out in India as  compared 
with similar work in Europe. I t  is hoped that the benefits derived from his worlc 
will be permanent, and he carries with him the good wishes of the t l epar tme~~t  
on his return to  England. 

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

T h e  following officers have been appointed to  the department :- 
Mr. J.  deG. Hunter a s  Mathematical Expert, Lieutenants J. A. Field, 

C. G. Lewis, A, A. Chase, R.E., and Lieutenants C. M. Thompjon and A. H. 
Guyn,  I .A. 

76. From the Provincial Service three officers have retired :- 
hlessrs T. Shaw, C. G e a g e ,  and G. A. Knight ; two resigned :- 

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

E X P E N D I T U R E .  
77, The  lola1 cost of the department for the Survey year ending 30th Sep- 

tember 1908 is a33,12,702 while that for the financial year ending 31st March 
1908 is R33,4z172K against an estimated cost for 1908-09 of R35,59,650. 

78. T h e  actunl expenditure on topographical Furveys for the survey year 
1907-08 amounts to 816,04,831 against 815,92,412 for the previous year. T h e  
expenditure on topographical surveys compares very favourably with that of last 
year when it is compared with the areas surveyed, which were 35,968 square 
miles in 1907-08 a s  against 2j,740 square miles in 1906-07. This  is in a great 
measure due to the reduction in the scale of surveys of the work executed by 
several of the parties but is also due to the Improvement in capacity of the sur- 
veyors themselves, which is largely owing to the increased number of Imperial 
oRicers employed with the parties and to the supervision in the field and in re- 
cess of the Circle Superintendents. 

79. T h e  cost of the trigo~lometrical parties has risen, from 82,89,939 to 
R4.13~283,  chiefly on account of the expansion of triangulation in Burma and 
Baluchistrin ; this, however, is a temporary and not a recurring increase. 

So. T h e  cost of cantonment 5urveys ior the year amounts to R59,906 
against Rfjtr,o18 last year, the decrease being due to the abolition of the t h ~ r d  
section on thc completion of its work. The  expenditure cn the local drawing 
offices amounts to  R53 ,412  against R6X,?oj lor  he previous year ;  the de- 
crease is mainly due to the employment of retired Provincial officers on reduced 
pay in place of full pay officers. 

81 .  T h c  expend~ture on cadastral opelalions In Burma amounts to 1,57,847 
against R 1,74,zgo for the previous year. T h e  only party eml)loyed on this 
arork nil1 be disbanded and there W I I I  be no expendilure under this he3d in fi~ture. 
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Erratum, 

On page 24, part 11, line 10, for the word "latter" read "fo~.mer" 









P A R T  II. 
- - 

'I'HE OPERATIONS OF FIELD PBI(TIES. 
- 

TRIGONOMETRICAL SURVEYS. 

INDIA TRIANGULATION. 

82. 'The parry was under the charge of Captain C. M. Browne, D.S.O., 
P e ~ ~ s u r ~ r ~ c l .  R.E., t h r o ~ ~ g h o u t  the 

Wesirrn Unluchistdn a'etnchmc12l. year under report and 
Iraperial Ofice? \\.as divided into three 

Capt  in C. XI. Brd\\.nc, D.S.O., R.E.,  In chargc. detachments. 
83. Wes t~r l t  Bnl1~- 

Proai~~cial ODcers : c l ~ i s t d ~ ~ . - T h e  p l- o - 
>lessrs F. \V.  Smith a n i  G .  A.  Norman, and Rabu .iloh3~~ l.al Arorn, 

from zznd \ u z u s t  1909. gramrne was to com- 
plete the Kal i t  Is~ngi- 

B I L Y N I ~  ~fctnsh~~renf. tlldinal series up to the 
Isrperinl Oficev : Persian border. T h e  

Lieutenant E. B. Cardcw, R.E. detachment under Cap- 
tain Browne u s s r ~ ~ ~ b l e d  

P~,ovirzcial 0flcc1.s : at  Nushki on the z;th 
hlunshi  Abdul Hai, and Rlr. V.  D. B. Collins. October and un the 4th 

Nortlre~rr Baluchista'fr detachncnt. November left for - .  

I~npeviol Oficer : 

LieuLenant G. F. T. Oal~es, I t .E. ,  from h l a y  I ~ J S .  

Padag. 
84. Captain Bro\vne 

revised the anqles at  two 
Provi~rrial  O@LPYS : stations (Kopadhar 2nd 

R.Iessrs. C. H. 'l'reshaol and V. P. \Irainrigllt. Pulchotau of the old 
figure Kopadhar-Pulchotau~Prrlgi-lcismen (:happer) where an abnormal trian- 
gular error had been found in I yo4-oj. He then proceeded to Shuri where the 
worlc had been discontinued theprevious year, arriving there on the 17th 1)ecern- 
her ; he observed an astronomical azimuth at  Tuzgi. New stations were 
built a t  Borghar, Garrukki Gori, Maland [(oh, ICacha Koh, Lar I<ol,, and at  
I(oh-i-Malilc Siah (trijunction point of Afchinistin, Persia, and Ilaluchistin). 
An astronomical azimuth was observed at  Koh-i-Malik Siah. 

Mr. Tresham having in the meantime triangulated to Robat,  a n  astronomi- 
cal determination of the latitude of Robat \\.as made by the method of circum- 
rneridiorlnl altitudes. 

Field work \\.as then closed and the detachment began its long return ~narch  
of 400 miles to Nushlri arriving there on the 10th May. 

85. The I<alBt series which has now been finished is approximately ,qS0 miles 
long from its origin on the Indus to its terminus near Persia, and it embraces a n  
area of I 1,000 square llliles within its triangles. It is of interest to compare the 
accuracy of this lCalAt series, which is the Ittest triangulation of tile Trigono. 
metrical Survey of India, with the most recent geodetic work of other countries. 
The  relative accuracies of different surveys may be compared by means of their 
respective probable errors, the smaller the probable error the greater the accuracy 
of the survey. 

If, in any triangulation, N be the number of  triangles, and x A 2  the sum of the 
squares of the triangular errors, and i f  E be the probable error of an observed 

- - 

angle, then E= f 4%'. 
This formula gives for the Iial it series 

E :=o".rr. 
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In the recent geodetic triangulation of Rhodesia 
E was 0"'44. 

In the triangulation of Cape Colony E was 0"'3~, and in the triangulation 0" 

the 98th meridian of the United States of America, E was 0".48. 
T h e  Kal i t  series has taken four years to complete, the observers being 

Captain H. H. Turner, R.E., and Captain C. M, Browne, D.S.O., R.E. Of the 
5 1  triangles only three have an error exceeding I". 

Five astronomical azimuths have been observed a t  different points of the 
series ; and, if we compare the astronomical values with t h e  values computed 
from the triangulation, the kkr are always found to be too large. T h e  persis- 
tency of the excess is a warning to us  that our computations are taking the 
triangulation too far to the north. T h e  error of direct~on is being gradually 
accumulated a s  we get further from the centre of India, because our formulz for 
triangulation are derived from'a spheroid, which is appreciably smaller than the 
true figure of the earth. 

T h e  westernmost station of the Kali t  series is Koh-i-Malik Siah, the tri- 
junction point o i  India, Persia, and Afghdnistdn : this point is of interest both 
from its political importance and from its being the most westerly limit now 
reached by the Principal Triangulation of India. The astronomical azimuth at 
this place differs from the value computed through the triangulation by 13".04, 
the largest positive difference that has been discovered during the Indian obser- 
vations. T h e  value of latitude, hitherto accepted for Koh-i-Malik Siah, was 
found to be 1"-84 too great and the value of its longitude 4"'879 too great ; the 
position on the earth, assigned to Koh-i-Malik Siah, was thus 468 feet in error. 

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

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

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

T h e  co-ordinates of the two main peaks of  Taftan are (a)  south-west peak, 
(active volcano), latitude 28" 36' o'"qg, longitude 61" 10' 28".14, height 12,973; 
(6)  north-east peak, latitude 28" 36' 28".63, longitude 61" g' 54"'00, height 
12,935, 

T h e  geographical positions hitherto assigned to the peaks of Taftan were 
found by Captain Browne to be in error by over 600 feet, the old positions being 
north-east of thc true. 

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

86. iVortllev7~ Baluclzistd~z detachment.-At Nushki Captain Browne was 
joined in May 1908 by Lieutenant Oakes and Mr. Wainright, and a new detach- 
ment was organised for work in the hot weather in Toba from men enlisted by 
Mr. M'ainright with a nucleus of old men. Lieutenant Oakes took charge of this 
detachment. 

87. 1\'0rther7z Baluclristd~z defnclrmo7t.-Lieutenant Oakes commenced a 
new series o f  principal triangulation called the Northern Baluchistin series ; he 
started observations from the side Zawa-Zibra of the Kaldt longitudinal series 
and workrd northwards to the Toba plateau; in Toba the series will turn to  the 
north-east and \ \ i l l  lollow the AfghAn boundary: it will eventually join the 
Great lndus series near Sheikh Budin, and will thus bring the immense frontier 
area between tl)e Khojak and the Indus under Lhe trigonometrical control of the 
principal triangulation of India. The  stations [or the first two figures north of 
Zaw~-Zibra were built during 1936-07. The  party assembled a t  Mastung road 
on the 1 3 1 h  hlay 1 9 8 ,  and started lor Zana on the 21st May. As the work is 
still in  progress i t  is not possible to give a drtailed account of the results. 
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T h e  figure on which the detachment is now engaged covers an immense 
area ; one of its sides is more than 68 miles long and IS the longest side of any 
triangle of the Great Trigonometrical Survey of India; this long side has been 
successfully observed from one of its terminals. A detailed report of the outturn 
of the work of this detachment will be given in next year's report. 

88. Burma detachme~zt.-The programme of the Burma detachment was to  
re-start the Great Salween series from the point where it had been stopped by 
Captain Wood, R.E., in 1902-03 ; the direction of the-series was slightly changed 
and made to conform to the British boundary. The  detachment proceeded to 
Burma and started from Lashio on the 14th November. T h e  stations that had 
been built for the first two figures under Captain Wood 'in the year 1903 were 
retained, tlie direction ol the series being changed near latitude 22". 

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

At the last mentioned station an astronomical azimuth was observed, and 
c:he difference between the geodetic and the observed value. is in accordance 
with those previously found in this region. Towards the latter part of the season 
the work was greatly hindered by dust-haze. During the winter Mr. Collins 
s e l e c t e ~  and built all the stations that will be required t o  extend the triangulation 
to longitude ggO 23'. After the return of the party to India a small detachment 
was formed for work in the Dehra DJn  district in co~~tinuation oE the work done 
in 1907, and Lieutenant Gwyn, I.A., \\-as attached for instruction. 

89. T h e  following statement shows the outturn of wol.k of the \Yestern 
Baluchistln and Burma detachments :- 

S T A T E M E N T  O F  O U T T U R N  O F  \\'OllK. 

Number of the Principal Stations at n.hicl~ observations 
were taken . . 10 

Number of the prjncipai ~tatibns newly fixed . . 6 
Length of new series i n  miles . . . . . 107 
Area 01 triangulation in  square miles . . . 2,375 
Average triangular error of 13 triangles . . . o"'35 
Value of Astrononiical-Geodetic Azimuth at Tuzgi . , + 6".77 

I I I, P ,, at Koh-i-Malik 
Siah . . . . . . + I 3'"04 

Number of Stations at \\rliich observations were taken . 
,, newly fixed , 

7 . . . . 
iength of series i n  miles . . . .  5 

Area i n  square niilrs . 55 
. . . . I ,800 

Average triangular error of 14 triangles . . . . 0 " . 6 ~  
Value of Astronomical-Geodetic Azimuth at 1,oi Hpa-tall . -8",or 

SCIENTIFIC OPERATIONS. 

GEODETIC. 

No. 22  Party. 

90. From November 1907 till Januarv 1908, this party was employed 

Pcrsonnel. 
under Captain Cowie, R.E., in carrying 
out, in co-operation with No. 23 Party under 

Imperial Oficevs : Major Lenox-Conyngham, R.E.,  compari- 
Captain H. M. Cowie. R.E.. in charge. sons between the Standard Bar A of the 

Mr. J. deGrkff Hunter, M.A., under instruclion 
(for part of season). !ndian Survey and the two Bars I, and I,. 

From January till the end of the field season 
the party was engaged in taking observat io~s for the determination of latitude 
and of the deflection of the plumb,,line. 



91. In view of the e m ~ l o ~ r n e n t  in the near future of a 4-metre Standard 
lnvar Bar for the measurement of geodetic bases in India, in place of the Stand- 
ard 10-foot Bar A, the Superintendent of Trigonometrical Surveys considered it 
advisable to send the latter to Europe for comparison with the metre, and as  
a measure, to compare it a t  D e h r l  Dlin with the Bars I, and 
Is belore its despatch to Shvres. 

92. For1 y-two sets of cornparisons were made by Major Leno~-Conyngham 
and Captain Cowie between t h e  Bars A and Is, the temperature during 
the  observations ~.anging from 6O.88 above to 5O.37 below 6z°F. Thirty-eight 
sets of conlparisons mere made between A and ID, the range of temperature 
being from 7O.13 above to 6O.34 below 62". The  results of the observations 
were- 

1;-A at 62" li.=83.1 2 millionths of a yard, the mean temperature of the 
observations being 6 1 ~ ~ 7 .  

1,-A a t  62" F.= 196'73 ~nillionths of a yard, the mean temperature of the 
observations being 61O.1. 

ooo. The  cumparisons made in 1867 alld 1870 gave a s  a mean value- 
1,-A a t  62' F.=8ze52 millionths of a yard, the mean temperature of obser- 

vation being 6 1 "'9. 
T h e  difference between the old and new values is thus, only 0.60 millionths 

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

No direct comparison was made in 1870 between Bars A and Is, but by 
combining Clarke's value of In-Is, determined about 1865 with the mean 
1867-70 value of 1,--A, we can deduce a value for I,-A. 

Clarke's value of Is-Is= 131'46 ~nillionths of a yard. 
I 867-70 value of Is-A=82.52 
Deduced value of In-A=213.98 ,',' 

I I 

I I 

T h e  difference between the old and new values is, i r i  this case, 17.25 
millionths of a yard, or about one-two hundred thousandth part nf the length 
of Bar A. 

When we take into consideration rhe nature of the defining marks of Bar A, 
made about the year I 830, the close agreement between the old and new values 
must be looked upon a s  fortuitous to a great extent. T h e  slnallness of the 
difftrences given above is evidence that the length of the Bars have not altered 
materially since 1870. 

93. On the conclusion of the comparisons at  Dehra, Bar A was sent by 
the S ~ ~ e r i l l t r n d e ~ ~ t ,  Trigononietrical Surveys, to Skvres. The  r e s u l ~  of the com- 
parisons carried out there have lately been receivpd from M. Guillaume, 
Deputy Director of the Bureau International des Poids et  Mesures. The  
value of Bar A in terms of the metre proved to be, a t  62" F. 

3047.9988 mm. 
From Clarke's determination made about the year 1864, 

Bar A a t  62' F.=3.33331886 standard yards. 

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

Bar A a t  62°F. ( I  864)=3047'9841 mm. 
The  difference between the old and new values is 

0.0147 mm. 
or about 13'1 2 millionths of a yard. 

T h e  differences shown above between the old and new values are, in! every 
case, very small when it is considered how difficult it is to ~ n ~ k e  an intersec- 
tion, satisfying modern ideas of   recision, of the defining marks of Bar A, whicll 
though hrld to be good at  ihe time of its construction, must now be looked on 
as  unsatisfactory in comparison with the best modern desigos. 

94. On conclusion of the cornparisons between Bars 4, 1, and. Isj normal 
latitude operations were undertaken by Captain Cowle in the country to the 
south and east o[ Deesa. Six principal stations were visited, four on the Abu 
meridinnal series and two a t  the junction of the Karachi longitudinal series and 
the Singi meridional series. 
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Mr. J. deG. Hunter ,  M.A., was with the  party during the latter part of 
the  season, and took a duplicate set of observations a t  t h e  stalions of KArdo 
and Dhhmanva. 

95. T h e  results of t h e  season's work are  tabulated below :- 
TABLE. 

96. T h e  season's programme mas designed to throw light on ¶ueetions 
concerning the  abnormally high deflection found to exist a t  Chanihna, about 23 
miles east  of Deesa. T h e  results given above show that t o  the  south of ChaniPna, 
me have the  same  decrease in the  value of t he  deflection tha t  occurs to the  north 
and west. In every direction the  nottherly deflection is  found to  dt~ninish rapidly. 
Caplain Cowie draws the  conclusion that  t h e  disturbing influence, t o  which 
the  high value a t  ChaniAna is due, originates " in a purely local cause, si tuated 
"either a t  the  surface or a t  a small distance below it." 

H e  is of opinion that,  if  a deflection sttll greater than that  a t  Chnn i i t~a  does  
exist, we shall have to  look for it t o  the north-east  of that slation. 

P E N D U L U M  O P E R A T I O N S .  

N o .  2 3  PARTY. 
97. 13etween November 1907 and January 1908 this parly was elnployed 

Persoi~riel. irl co-operati011 with No.  2 2  Party in 
Iir~pcrial Oficers : malcirtg comparisons between the  s tand-  

M a j o ~  G. P. Lenox-Conyngham, R.E., in charge 
a r t j  Bar A the reference B~~~ re  until 5th May 1908. 

Captain H. M. Cowie, R.E., in chargelrom~th and  1s. The results of the  c o m ~ a r i -  
Ma!. 1909. 

Mr.  J .  deG. I-iunter, M.A., under inslructio~i sons  will be found in the report of t h e  
(lor part of the season). work nf NO. 2 2  Pnrly. Between Janu-  

P r o u i ~ i c i n l  Oficer : ary and the end of the  field season t h e  
Babu Hanurnan Prasad. party visited seven places in Southern  

India and made determinations of the  force of gravity, \\it11 the  object of ascer- 
taining whether in sub-montane t rac ts  in the  south of India, this force would be 
found to be in defect t o  the  same  degree a s  it is  in t h e  neighbourhood of t h e  
Himalayas. 

98. In addition to  the  standardization ob;erv.~tions made in Ueh1.a a t  t h e  
commencement and the  end  of the  field season, t he  pendulums n e r r  s r ru l~g  a t  
t h e  following stations :- 

Mysore . . . 
Bangalore . . . 
Kolar, Edgar Shalt, at the surface . on the hIy501.e plate au. 

I )  I !  ,, at the bottom of the shalt 
Ootacaniund, on the Nilgiri Hills. 
Yercaud, on the Shevaroy Hill ... 
Kodaikdnal, 011 the Palni Hills. 
Salem, a t  the foot ol the Shevaroy Hills. 

Astronomical Latitude. 

0 , "  

23 25 17'47 

23 32 2.66 

23 51 14'99 

23 57 2'17 

24 31 41'05 

H%,h&!b~ve 

Feet. 

466 

399 

1,385 

Station. 

Mordli . . . 
Dhimanva . . 
Kainith . . 

~ ~ ~ g i t ~ d ~ .  

0 I 

73 0 

72 33 

73 1 

Seconds of 
Geodetic 
Latitude. 

2-1.18 

8.40 

23'79 

10 '02  

47'99 

Klrdo . . . 
Lakarals . . 
Tiki . 

Deflection. 

-5'71 

-5'74 

-8.80 

-7'85 

-6'94 

4 55 5 38.24 

72 46 1 807 

73 52 , 2,574 

73 53 ' 2,369 -3.7. 



28 PART 11. 

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

TABLE. 

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

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

At  Icodaikanal, only a little higher than Ootacamund, the  degree of compen- 
sation is more than twice a s  great. At Yercaud, a t  rather more than half the 
height of Ootacamund, the compensation is almost twice a s  great. Had we 
found that the degree of compensation was a function of the height of the 
visible mass, we might have concluded that the attenuation of density 
causing these deficiencies of gravity occurred wjthin the visible masses. As it 
is, we have been led to inler that it 1s princ~pally the subjacent masses that 
affect the compensation of those visible at  the surface. 

lo:[. T h e  time observations were made satisfactorily throughout the season, 
by Babu Hanuman Prasad, using for the first time the  new bent Transit Instru- 
ment. T h e  average probable error, for the season, of a value of the clock rate - .  
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. I  "" 

Degree of 
cornpen- 
mion of 
visible 
masses. -- 

Per cent. 

51 

52 

... 

Dynes. 

978.236 

3 

1 2  

2; 

27 

120 

978.206 1 978.263 

918.238 978.260 

978.203 -0'032 

978.180 978.217 -0.037 

- 0 ' 0 7 2  

-0'040 

i 
978.092 ' 978.164 

978.172 978'212 
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TIDAL AND LEVELLING OPERATIONS. 

No.  25 PARTY. 
Personnel. 

Imperial Oficev : 

M r .  C. F. Erskine, in charge. 

Pvovincial ~ p c e v s  : 102. Mr. C. F. Erskine 

Messrr. I. p. Barker, H G .  S h a r ,  E. H Corridon. Yunsh i  Syed 
charse of the party 

Zille Hamain,  Mr. A. M. Talati, Mr. 0. N. Pushong, Babu P. N ,  throughout the year. 
Sur and Mr. D.  H.  L U X ~ .  

1 Surveyor, 23 Computers and  Recorders, z Native Artificers, 4 
Tidal  Observatory Clerks. 

TIDAL OPERATIONS. 

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

I I I I 
Date of corn- Date of Number of 

STATIOXFJ. m e c e r n t  I closing of yearsof REIIARKE. 
observations. obzenrations. observations. 

I 

I Aden . . . . 
2 Karachi . . . 1881 1 , ,  ,, . ( 27 

I I 
1878 1 3 ,  ., . / 30  

7 Rangoon . . . .I ,880 1 , ,. . 28 1 

4 Bonzbay (Pvince's Dock) a 

5 Aladvas . . . . 
6 K i d d s r p o r e  . . . 

8 Povt Blair . . 1 1880 1 , ,, . I 28 I 
- 

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

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

106. In the following tables are given the annual and decadal percentages 
of the predicted time and height errors of high and low water a t  open coast 
and riverain stations :- 

,, . z :I" 1890 { restarted 9 i I l  working 1 ]:,)q 
18% 
1881 9, ., . ,  27 

Percentage o f  errors ilz Predicted Times and Heights at ope?~ coast stations 
from Automatic Registvations. 

Property of Por t  Trust. 

1 / I N  TIME. : IN HEIGHT. 

I 

within 1 5  I Within 8 Within of 
niinutes or i inches of mean range 
actuals. i actuals. at springs. 

1903 . . . . .  
1904 . . - 

Average  of l o  years . . . 
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LEVELLING OPERATIONS. 

no8. There were three detachments engaged on the levelling operations 
during the year under report. 

109. No. I Levelling detachment was employed on revision levelling, the 
work executed by them being from Guntakal to Madras, Standard Bench-marks 
were connected at  Cuddapah and Madras. ?'he outturn amounted to 296 miles. 
T h e  field season commenced on I ~ t h  October and ended on 13th April. 

I l o .  No, 2 det,tchment ran a line of levels from Perozepore to  Nigaur on 
the Jodllpur-Bikaner Railway. T h e  Standard Bench-mark at  Biltaner was con- 
nected en route. Three Great Trigonoll~etr ic~l  Stations were connected, The  
Standard Bench-marks a t  Derd Ismail Khan and Multiin were also connected 
with adjacent lines of levelling. T h e  total outturn of levell~ng mas 348 miles, 
T h e  field season commenced on 12th October and ended on 12th April. 

1 I 1 .  No. 3 detachment was employed on revisionary work between Kosgi 
and Guntakal, and betwern Bellary and K6rcvAr. This detachment also con. 
netted the Standard Bench-marks a t  RA~chr~r  and Bellary. The  season's out- 
turn amounted to 297 rniles. The  d u r a ~ ~ o n  of the field season was from 12th 
October 1907 to 1st May 1908. 

The total outturn of double levelling during the field season was 941 miles, 
in the course of  which observations were taken at 12,094 stations. The Bench- 
Illarks determined mere 8 Standard, 70 Embedded, 667  Inscribed, and 25 be- 
longing to othcr departm-nts 

Thirty-two Standard Bench-marks were erected and 13  connected, 1 5  
Are "I der construction, and 28 have been pr.)posed for erection During the 
past year 265 Bench-marks were reported as  lost 

1 1  2. The old l ine  of levels between Bombay aod Madris,  which was executed 
3 0  years ago, exhibited a closing error of 2.98 feet, Madras bring placed 2.98 
k t  hi h r r  by this ievrlling from Bombay than it had bern shown to be by 
tidal o % servations take11 in its own I~arbour. The  800 miles of levelling Iroln 

Percentage of errors ia Predicted Times alrd Heights at Riverain statiolts 
'front Autonratic Registratio?zs. 

Y e r ~ .  

I 898 . . . . . . .  
1899 . . . . . . .  
1900 . . . . . . .  
1901 . . . . . . .  
I 901 . . . . . . .  
1903. . . . . . .  
1904. . . . . . .  

107, The  tidal observatory cabin a t  Moulmein was erected in August. 
T h e  tide.gauge and other instruments \\rill be installed before the end of the 
year and registrations will be commenced by 1st January 1909. Moulmein will 
then become a permanent tidal station. 

IN HEIGHT. 

Within 8 ( Within Th of 

1 IN TIME, 

pamber ! Within 15 
of I minutes of 

stations. I actuals. 

2 

rgo~ . . . . . .  . 2 1 52 

. . . . .  1906. 2 ( 59 

1907. . . . . . .  ' 1 2 58 
I I---- 

inches 01 
acluals. 

62 

53 

4; 

H . W  

71 

76 

70 

70 

76 

70 

72 

72 

74 

78 

mean range 
at springs. 

H . W  1 L . W .  

I -  

Average ol lo years 
i . . .  . / 2 56 / 58 

H . W .  

53 

55 

L . W .  

61 

65 

57 

59 

53 

60 

65 

57 

64 

60 

73 

go 

95 

89 

90 

96 

88 

94 

9 

92 

96 

L . W .  
----- 

59 

59 

2 / 59 
I 

63 

63 

55 

I 45 

:]T/-T 
I 

91 

$4 

87 

92 

go 

87 

gj 

gr 

95 

90 

62 

65 

54 

61 

61 
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Madras to Bombay have now been revised, and the new revisionary line has 
closed at  Madras nil11 an error of +oS607 foot. 

The closing error has thus been reduced by 2:37 feet, from 2 ' 9 8  to 0.607. 
General b'alker, who was Surveyor General of l n d ~ a  from 1 8 7 9  to 1 8 8 3 ,  always 
maintained that the discrepancy of 2 . 9 8  feet a t  Madras was due to a steady 
and imperceptible accun~r~laticn of levelling error : the recent revision h i ~ s  shown 
that his view was entirvly correct, and has disproved the theorv that the mean 
sea level a t  Madras a a s  actually higher th;ln at  Bombay. 

I 1 3 .  During the approaching held srason of 1908-09, No. I Levelling 
detachment will be employed in connecting the Standard Bench-marks a t  
SdtAra, Belgaum, Bijspur, Bangalore, Salem, Calicut, Trichir~opoly, Nrgapatam, 
Madura, Tinnevelly, and in Secunderabad, with adjacent lines of levels, and 
then on the I<atni-Secunderabad line of levelling, commencing from Secunderabad. 

I 14. No. 2 Levelling detachment will be employed in conipleting the 
Ferozepore-Ahmedabad line of level., inrunning a short line of levels from PAlan- 
pur to Deesa, and in connecting the Standard Bench-marks a t  Jodhpur, Deesa, 
i n d  ~hrnedabad .  

- 

115.  No. 3 Levelling dr tachn~ent  will be employed on the ~(atni-Secun- 
derabad line of levelling commencing from Kaini, and also in connecting the 
Standard Bench-rnarlts a t  Saugor, Jubbulpore, Nigpur, Raipur, Bilispur, 
Sanlbalpur, Akola, and Hinganghlt, with adjacent lines of levels. 

I 1". In addition to the levelling executed during the field season by the 
three levelling detachments, the following rninor lines of levels were com- 
pleted :- 

(2) From Nojli Trigononletrical Survey to Myapore Canal Bungalow, 
liardwir, 38 miles. 

(ii) From Great Trigononletrical Survey Ofice, Dehra Dlin, to Kdlsi 
Bridge, over the Jurnna River, 3 1  miles. 

1 1 7 .  The  levels, used by the Survey of India, have shown themselves trust- 
worthy ~nstruments, but they are of ancient patlern, anri since they were made, 
undoubted in~provemenls have been devised. At the Inter~lational Geodetic 
Confrrence, which met at  Copenhagen in ~ g o g ,  the Superintendent of the  
Geodetic Survey of the United States of Arnerica exhibi~ed a new pattern of 
level, which seemed to be a great advance upon all previous patterns. Two of 
these Amtrican levels were bought for the Survey of India, and have been tried 
during the last two winters. The trials were entirely successful; and it will 
now be possible to work both more quicltly and more ;lccurately. 

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

The plan by which the accuracy of levelling can be increased has bee; 
designed to get rid of the errors, that are caused by the observer walking roun6 
his level, when he wishes to read the bubble after observing with the telescope. 
When an observer transfers his weight from one side of a level to another, 
the ground sinks as he approaches and recovers a s  he departs, and the bubble 
of the level responds to these disturbances. Tlle observer is therefore always 
liable to read his bubble, when it is in a different position to what it was a t  the 
instant of his telescopic observation. In the American levels this liability to 
errorehas been eliminated : these levels are binoculars, and the two telescopes 
are v~ewed sin~ultaneously; one telescope shows the image of the staff Mrith 
the cross wires upon it, and the other telescope shows the image of the level 
bubble by reflection. It is easy now to watch both the staff and the bubble 
a t  the same instant. 



MAGNETIC OPERATIONS.  

No.  26 PARTY. 
11 8. FieM Ope?,atious. Work of the JieM detachments.- During the year 

Persun~isl. four detachments con- 

Imperial OQcers : 
tinued the  preliminary 

Captain R.  H .  Thomas, R.E.. in charge up to 31st March 1908. Magnetic Survey, three 
Lieutenant H .  J .  Couchman, R.E., in charge from 1st April 1908. being employed ill 

Provincinl Oficers : Burma, while the fourth 

Mr. E. C. J .  Bond, Mr. H .  P. D. Morton, Dabu R. P. Ray, Dabu Was occupied in filling 
N. R. Marumdar, and  R .  B .  Mathur. in gaps in Berar, Orissa, 

Szrlrordinate Estalrlisbments : 
and Assa.m. One of the 
Burma detachments was 

2 Observers, 13 Recorders, I Computer, s Surveyors and I Writer. withdrawn from magne- 
t ic  work for three months in order to carry out some triangulation for the Chin- 
Lushai-Araltan boundary, and another, owing to the early break o f  ttle monsoon in  
South Burma, could not complete its programme. For these reasons the outturn 
of new stations, 80, was small compared with the I ga stations of the previous year. 

T h e  field season commenced c n  the a l s t  Qctober 1907, and the party pro- 
ceeded to recess quarters on the 4th May I 908. 

I 19. Work of the Zmperinl Oflcer-s.-l'he Officer in charge, with his assist- 
an:, took observations a t  all the repeat stations and also at  several old field 
stations, with a view to obtaining further values o f  the secular change in the 
magnetic elements. Comparative observations were also taken a t  the four  
observatories of the Survey, and at  Alibrig, to  determine the  differences from the 
Survey standard ins!ruments a t  Dehra Dlin. 

The  new Vertical Force magnets, referred to in the last report, mere mounted 
a t  Barrackpore and KodaikAnal observatories in December 1907, and satistactory 
determinations of their temperature co-efficients made, the values found being 
-3.0~ and + 5 . 2 ~  per + I O F .  respectively. 

120. Total work to date.-The total number of stations occupied to date is 
I ,2  14 with 22  repeat stations ; observations have also been repeated at  3 I old 
field stations. 

12 I .  Work dur iug  recess.-During the recess season the computation of the 
field work and the reduction and tabulation of the base station results for 1907 
have been completed. T h e  whole of the H. F. observations taken since the 
beginning of the survey have been re-computed by applying a mean value of 712, 

( the moment of the magnet), to the value of !? obtained in the deflection ob- M 
servation. The  mean values of m have been obtained by dividing the values 
into groups and taking means of groups. Where the means of several groups 
agree a further mean has been taken and where not the individual values have 
been carefully scrutinized to discover when the changv occurred. This re- 
computation was undertaken originally to improve the monthly mean values of 
the base lines of H. F. magnetographs, and a s  this was achieved, the method 
has been extended to all H. P. observations, and has provided new values of the 
instrumental differences, which will be used in the reduc~ion. 

T h e  correction of the horizontal force and declination observations for 
diurnal variation and instrumental difference is being started, the  repeat stations 
being dealt with first. T h e  diurnal variation correction to be applied will be 
computed by the latitude formula mentioned in the I;~st report, using the diurnal 
variation figures of the three nearest base stations, and taking a mean of the two 
values of the correction found. With regard to the instrumental correction in 
horizontal force it is to be noted that such correction cannot be expressed as  a 
constant in units, but is of the form, f H ,  and its amount nil1 

vat y slightly over the area of the survey. 
investigations into the question of the disturbance correction are still being 

made, but no sarisiactory empirical formula, connecting these corrections at  the 
base stations, has as yet been discovered, and it would seem that an approxi.mate 
correction will have to  suffice, for, a t  an!, rate, the horizontal force observations. 

122. Tile Base statiojrs.-With the exceptiotl of the KodaikAnal V- F. 
instrument the magnetographs have given good results throughout the Year. 
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This instrument, however, still appeared to be unstable even after the m o u n t i ~ ~ g  
of the new magnet, and this is probably due to the very low value of dip, gON., 
found at  this station. In taking dip observations in low magnetic latitudes, the 
difficulty of placing the dip circle in the magnetic east-west direction, when 
the needle assumes the vertical position, has always been experienced, a slight 
alteration in azimuth causing the needle toedepart Irom the vertical. T h e  case 
of the V. F. magnetograph a t  KodaikPnal IS s~mllar, a slight azimuthal displace- 
ment of the magnet, when lifted and lowered on the agate plane, causing it to 
take up a position sensibly inclined to that to which it has been brought by means 
of counterweights. T h e  magnet has, however, been made more stable by lower- 
ing the small gravity bob and excellent results are now being obtained, and it is 
hoped that no further difficulties will be experienced. T h e  base mirror of the 
declination magnetograph at  Barrackpore has been renelr~ed, the old one havlng 
been attacked by fungoidal growth. 

123. The mean values of the Magnetic ekments at Observatories for 
1907.-The mean values of  the magnetic elements a t  the four observatories o 
the survey for 1907 are as  follows :- 

Dehra DJn . . . . Lat. goo 19' Long. 7E0 3'. 
Declination . . . 2" 38l.3 E. 
Dip . . 43" 36"1 N. 
M. F. . . a .  '33324 C. G. S. 
V. F. . . . ,31736 C. G. S. 

Barrackpore . . Lat. 22' 46' Long. 88O 22'. 
Declination . . . 9"g E. 
Dip . . , 30' 30"2 N. 
H . F .  , . . , ,37288 C. G. S. 
V . F .  . , , . .21967 C.  G. S. 

Toungoo . . . . Lat. 18" 5G' Long. 96' 27'. 
Declination . , o0 39"3 E. 
Din 27" 0 l .7  N. 

Kodailidr~al . . . . Lat. lo0 14' Long. 77" 28. 
Declination . . . oO 40"7 W. 
Dip . . 3O 27, .2  N. 
H. F. a . '37431 C. G. S. 
V. F. . . . .  'ozasg C. G. S .  

124. Tlze Isomagnetic charls.-The three isomagnetic charts published in 
this report show the lines of- 

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

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

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

The  lines of equal secular change in drclination are shown on the isogonal 
chart, except in Burma, where, a t  present, the data are insufficient. The  secular 
changes in dip and in horizontal lorce have not as yet been determined mith 
suficient accuracy to enable the lines to be drawn. 

In the declination chart, the chief point of interest is the very slow rate of  
change with 1atitude.h Burma, as shown by the increased width of the belt I" E 
to 0". The agonic llne which leaves India near Masulipatam apparently passes 
through Sumatra. It  will he noticed that the declination varies little with 
c h a ~ ~ g e  of longi~ude and the terrestrial isogonals will probably be founlll to run 
due east and west. 

The  dip chart calls lor little comment ss the isoclinals are extremely regular 
over the whole area. In dip the values which differ by more than 1" from the 
normal are very rare, whereas in declination they are fairly common. It mill bs 

F 
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noticed that the magnetic equator cuts the extreme south of India and is a t  
present slowly moving south. 

T h e  lines in the horizont;ll force chart are  also regular, and there is little to  
note in the north of  India. T h e  lines in south India and Burma, however, 
for some remark owing to the greater illtensity of the horizontal force in the latter 
coilntry. T h e  magnetic equator crosses India along latitude go, and the 
horizontal force will plesumably decrease as we proceed further south ; the two 
southern belts in Burma must therefore disappear before they reach India, and 
the  0.385 and 0.395 lines must presumably be closed curves. This vienv is 
supported by the values of horizontal force found in Sumatra during the 
magnetic Furvey of the Dutch East  Indies, those in the north of the ijland being 
about ,391, and those in the centre -386. 

125. Work projected for 1508-09.-During the next field season it is intend- 
ed  to begin the detail survey by examining a few of the more obviously disturbed 
districts in Rajputana and Central India. One such district occurs near Pokaran, 
in the Rajputana desert, where the declination alters by 3' in 40 miles, while 
another lies near the  Nerbudda river south-west of Indore, where values of 
horizontal fort? of .32 C. G. S. and -38 C. G. S .  have been found at  contiguous 
stations, 35 miles apart, the normal value of the district being about .36j C. G. S. 
It is considered advisable to  commence the detail survey in these abnormal 
localities, in order to  gain experience in selecting stations which will reveal the 
loci of disturbance, and not to  attempt, as  yet, to pourtray the  geological 
features of a district, which has not been shown as  obviously abnormal by the 
uncorrected observations of the preliminary survey. The  survey of the northern 
edge  of the Deccan trap, mentioned in last year's report, will therefore be 
left for the  present. Two detachments will be available for the detail survey 
throughout the field season. Two others will be employed in completing the 
preliminary survey of the coast of Burma for the greater part of the season, and 
will then assist in the detail survey. 

126. A table showing the approximate preliminary values (uncorrected) at  
the field and repeat stations in 1907-08 is appended, together with a reference 
chart showing all the stations of observations to date. 

Abstract  showing approximate magnetic values a! slotions observed at  by No.  26 P a r t y  
d u r i ~ z ~  season 1907-08. 

Name 01 station. 

M6ng h l i  . 
hlang \'ai . 
hl6ng Awt . 
Hsupu~o . . 
Xl6ng Pin: . 
I<Gnp Tung . 
hliing V5ng 
Iisoplarnhsopl~vc 
Narn Ling 

(Paliao). 
Miing Hai . 
Al6ng Hs i t  . 
M6ng Tuns  . 
hldng Htd . 
M6ng Pan , 
Xl6ng Nai . 
Keng T a w ~ r ~  . 
Mdnq Pu , 
W i n  Kawng . 
 in ~ o k o  . I  
\\'An Hohwe . 
Nawnplaydw . 
Alan 1.i . . 
~ y a w k k u .  . 
1.an.k Sawk . 
Taunggyi . 
KSlaw . . 
Sillod . . 
Deulghdt . . 

'Cy RE~IARKS. 

, 

2 
.c bn 

5 
.. 
E 

- 
%, 
5 
2 

ii 3 .. 4 
., 5 
.. 6 

1 
,, 2 

,. 3 . 4 
I 

,, 3 

,, 3 
:: I 
,, 2 

,, 3 
,, 
,, 
, 6 

5; 7 
., s 
,, 9 
., l o  

11 

ii :; 
$ 7 
Z P  10 
9"  ;a 9 

2 2  45 10 
2 2  25 30 
22 2 20 
2 1  49 511 
11 2 1  o 
21 1 7  o 
2 1 5 0 4 0  
21 z j  40 
20 49 50 

20 46 10 

20 31 40 
20 13 o 
19 51 lo 
20 19 10 

20 30 2 0  
20 45 ro 
20 54 40 
21 23 2 0  
2 1  o lo  
21 9 o 
21 38 PO 

a2 5 50 
21 4 s  zn 
21 I J  40 
20 46 30 
20 37 40 
20 18 40 

,, lo  ( 20 32 o 

98 16 lo  
98 z 30 
98 22 .lo 
93 SO 20 
911 I 1 0  

30 gz 
, 30 IS 

29 31 
29 6 
ZS 10 

0'3647 76 7 10 , a6 10 

99 37 o 28 2 
9 1 4 1 1 0 (  29 1 0  

,, 0 33 

E 0 5-1 
,, 0 53 
,, 0 51 
,, o 44 
,, o 45 

0'3773 
03784 
0'3799 
0'3306 
0.3823 

,, o 45 
,, 0 41 

03820 
0.3902 
0.3822 
0.3842 

0.3839 
0'3845 
0'385" 
0'3860 
0.3845 
0.3843 
0.3838 
0 .383~ 
0.3820 
0.3829 
0'.1822 
0.3810 
0'3796 
0'330j 
0.3817 
0,3837 
0'3835 
0.36~0 

100 14 2 0  , 28 16 
100 20 50 ' 27 7 / :: :: 
9,) 48 10 

99 1 j 50 
98 5.1 10 

99 34 o 
98 2 2  10 

97 52 o 
98 19 10 

26 59 
20 27 
25 58 

o 
o 

26 19 
26 51 

' ,, o 45 
,, 0 47 
,, o 45 
,, o 44 
,, o 45 
,, o 41 
,, o 45 
:. 0 48 
,. o 48 
,, o 44 
., 0 46 
,. 0 317 
,, 0 48 
,, 0 48 
, I 4 

o 49 
,. 0 45 .. o I I 

98 44 30 ; 27 15 
98 22 30 18 13 
97 57 o 1 27 2 2  
97 34 40 27 39 
97 44 30 1 28 33 
97 31 30 29 39 
96 51  10 / 29 0 

96 jz 30 
97 2 SO 
96 34 10  
75 38 50 

27 52 
26 53 
26 33 
2.j 2 I 
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statement sho7uing approxintate magretic values at stations observed at by NO. 

2 - 
0 .- 

G? -- 

1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1130 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
i194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
I203 
1204 
120.5 
1206 
1207 
1203 
I209 
l z l o  
121 1 
1212 
1213 
1214 

F a  

Name of station. 

Mehkar . . 
Chikni . . 
Boraghat. . 
Bondigarh . 
Pal-l,ahhra . 
Tdlcher . . 
IZanlolo . . 
Gutgnon . . 
Keoltjhar . . 
Jaintigarh . 
Chaibassa . 
Rairangpur . 
Kasrni . . 
Bar ip ida .  . 
Da~itan . . 
Ccntai . . 
Balikuda. . 
Chandbali . 
Arnarpur . . 
Singurajabari . 
Sil hata . 
~07abar i  : . 
Nandgaon - 
Palwal . . 
Tarnu . . 
Lenscot . . 
Turizln . . 
Fort White . 
Tao . . 
H i k a  . . 
[<An . . 
Sihaung . . 
Moulrnein . 
ThatBn . . 
Kyaikto . . 
Thaungbyin . 
Thitk)eit . . 
Pinlaung . . 
Loiput . . 
Mawkrnai . 
Ta-Sup-Teng . 
Narnon . . 
Loiklw . . 
I<reuko . . 
Pazaung . . 
Salween . . 
Papun . . 
Maipali . . 
Hlainrb~ve . 
Mergui . . 
Palaw . . 
Shintabi . . 

during season ~807-08--contd .  

 tit,,,.^^. Longitude. Dip. Declination. Force. 
REMARKS. Sx::y - 

. .  

I# 11 I 20 9 lo 
?$ 13 I 2 0  5 0 

Old Stntions re-obsevved. 

76 35 10 
77 53 30 
$4 33 30 
84 57 30 
85 11 30 
85 14 30 
8 j  37 40 
85 53 20 

85 35 30 
85 40 40 
85 48 30 
P6 11 o 
86 15 lo 
E643 o 
87 16 40 
87 4-4 30 
86 16 10 

86 43 40 
91 39 30 
91 53 50 
g2 8 30 
91 58 50 
77 23 1 0  
;7 19 50 
94 19 o 
93 47 50 
93 41 80 
93 46 30 
93 11 20 
93 37 20 
94 6 20 
94 3 20 
u7 37 30 9, 20 20 

97 1 o 
96 31 10 

96 40 30 
96 46 50 
97 18 40 
97 43 30 
97 45 10 
97 30 50 
97 13 10 
97 2 30 
97 18 qo 
97 21 40 
97 27 2 0  
97 38 40 
97 49 10 
98 38 50 
98 44 20 
98 l o  o 

i 2  13 
I 4 1 6 

g% 7 

gf ; ,, 
, , 9 
,, ro 
,, 11 
,, ra 
,, 13 
,, 14 

f $  7 
8 

& U 
,, 9 
:: 11 -- 

12 
7 

:: 
,, 13 

7 
,, 8 
., 9 

lo 
{i 7 
,, 8 
,, 9 
., lo  

I 
1 

)$ I 
l o  

,, 11 

6 i  
,, 9 
,, l o  
,, 11 
, 12 

13 i b  2 
,, 3 
,, 4 
,, 5 
,. 6 

30 I 
,. 2 

+a I 

2 1  31 40 
21 49 o 
21 25 50 
2 0  57 10 
21  7 20 
a t  24 10 

21 37 40 
22 4 10 
22  32 30 
22 15 20 

21 50 o 
2 1 5 5 5 0  
21 56 10 

21 46 40 
2 0  8 30 
20 46 10 

23 32 o 
24 8 o 
22 12 20 
23 5 o 
27 42 50 
28 8 50 
24 1250  
a3 54 30 
23 35 30 
23 1 4  jo 
2 2  45 jo  
22 38 30 
22 24 40 
22 51 o 
16 29 JO 
16 55 10 
17 18 40 
19  55 20 
19 37 50 
20 7 50 
20 17 30 
20 13 10 
19 51 20 
19 21 40 
19 40 20 
19 15 10 
11) 52 10 
18 27 o 
18 3 2 0  

17 30 50 
17 7 o 
1 2  26 50 
I 2  58 o 
14 29 lo  

0 ,  

25 4: 
25 
28 15 
28 54 
27 51 
27 2 
27 54 
27 52 
28 15 
29 8 
30 9 
29. 45 
28 14 
29 5 
29 ro 
18 30 
25 9 
26 42 
32 7 
33 17 
79 38 
31 17 
39 2 2  
40 7 
33 14 
32 50 
32 15 
31 35 
30 43 
30 32 
30 7 
31 4 
17 45 
18 36 
19 a6 
15 4 
24 34 
25 29 
25 51 
25 45 
25 o 
23 58 
a4 36 
23 48 
22 56 
21  57 
21 16 
20 I 

19 7 
8 35 
9 52 

13 17 

' 

E 7 , .,I 
,, O 59 
V P  0 25 
,, o 31 
9 9  0 58 
,, 0 45 
7. 0 52 
u 0 49 
, I 4 
.P I 10 
9 ,  0 58 
,, o 18 
,, o 33 
,. o 53 
9 .  0 44 
., o 28 
.P 0 
3 1  I 
:, 1 7 
2, o 57 

1 .3 
3.  2 8 
,, 2 13 
., o 58 . I 7 
., I 6 
. V  1 16 
,, o 56 
., o 59 
,, 0 53 
,, o 50 
,( o 36 
,, o 36 
,, o 37 
,, o 42 
,, o 40 
,. o 40 
,, o 45 
, o 4 
., o 40 
,, o 43 
,, o 43 
,, 0 42 
,, o 47 .. o 39 
,, o 43 
,, o 36 
.. o 40 
,. o 32 
,, o 31 
,, o 37 

C.G.S. 

0 3 ~ 5 '  
0'3708 
O'37jo 
0 0729 
0.3739 
0376Y 
0.3735 
0'3753 
O'J740 
0'3727 
O.3707 
0.3720 
0.3789 
0'3737 
0.3726 
0'3759 
0'3"g 
0'5797 
0.3727 
0'3709 
0,3767 
0'3743 
0.3447 
0'3.125 
0'3712 
0'3724 
0.3732 
0'3740 
0.3759 
09756 
0'3777 
0'3767 
0.3926 
0'3918 
0.3923 
0'3851 
0'3860 
0'3845 
0.0845 
0'3848 
0,3857 
0.3872 
0.3863 
0'3867 
0'3S82 
0.3893 
0'836 
0'3908 
0'3914 
0,3965 
0 ' 3~67  
0'3955 

d 

P 
e 
C, 

i 
$ 
E 
E 
0, - 
-2 .- 
d 
rn 

I' 
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Abstract showing approximate magnetic values at stations observed at by No. a6 
Par t y  during seoson 1907-08-concld. 

Repeat Stations. 

H"zy' 

C.C.S. 

:$: 

Name of station. 

I 
522 I Bhatni . 
545 Bina . . 

I 
11 

111 
1V 
V 

V1 
VII 

V l l l  
I X  
X 

X I  
XI1 

X l l l  
X l V  
X\' 

X V I  
XVI I  

XVIII 
X I X  
X X  

X X I  
X X l l  

Ncire.-The above values of Dip, Declination and Horizontal Force are uncorrected for sccular change, diurnal varia- 
tion, instrun~ental d~lferences, etc., and are to be considered prellrninary values only. 
Where blanks occur, values have already been found during previous field seasons, or the observations hava 

not been completed. 
The Survey numbers refer to the published chart: thus No. f a  3 denotes No. 3 stalion, the spherical co- 

ordinates of whose centre are 26' North Latitude and 76' East Longitude. 
All LonCitudes are referable to that of Madras Observatory taken at the value 8 9  : 14' : 47" East from 

Greenwich. 

, Rar~uns .  

2 at 3 :+ 4 

Latitude. Longitude. I Dip. Declination. 

Udaipur . . 
Karachi . . 
Ouetta . . 
&,+h6walpur . 
Riwalpindi . . 
Bharatpur . . 
Bangalore . . 
Dhlrwir  . . 
Porbandar . . 
Fyzabad . . 
Sambalpur . . 
Waltair . . 
Darjeeling . ' 

Gaya . . , 
Secl~nderabld . 
Bhusival . . 
Jubbulpore 
r a v o y .  . . 
Lashio .  . . 
Ak\ab  . . . 
Silchar or Cachar . 
Dibru:arh . . 

. 

- -  - 

Lltitude. Longitude. 

:+ 1 
t+ 4 

1 

t# f f P  
d% 6 
tf 3 

8 
38 3 

-- 

557 / lndore , . 
573 , Cawnpore . 
579 1 u t n a  . . 
692 ' Balasore . . 

! 
Dip. , Declination. 

o , , ,  

22 42 10 
26 27 o 

693 
710 
761 
76j 

Hrk::.tal 

O l U  

75 52 40 
80 21 o 

j o  26 
37 21 

Berhampore . 
Curnbum . . 
Ichairi . . 
Raipur . . 

s 
2 
y 
e 
5 

2 

2 
B 
,: 
4 .- ' 

- 

- . 
. 

, 

. 

. 

. 

. . 

. 

. 

. 

24 34 20 
21 30 30 
19 18 10 

15 35 50 
22 55 20 
2 1 1 5 5 0  
21 12 go 
2 2 3 8  10 

0 ,  

2 6 2 3  0 
24 10 50 

,, 
,, 

775 Kamptee . . 
10261Rangarnati . 

I 

I I O I I I  

8 3 5 5 4 0  
78 11 0 

0 ,  

------- 
37 l a  
33 13 

ReMARKS. 

0 I I ' 

' 

I3 I 38 
, I g 

C.C.S. 

0.3530 
0'3457 
0.3232 
0'3318 
0.3122 
0.3453 
0.381 
0'3761 

- -. . - - 

2 4 3 5 3 3  
2 4 4 9 5 0  
30 11 52 
29 23 27 
33 35 16 
27 13 27 
1 2  59 35 
15 27 10 

,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 

80 So o . 34 13 
86 54 40 1 28 8 
84 48 40 1 23 32 
79 6 40 1 15 46 
81 52 50 1 30 39 
8 1 3 8 2 0  
79 12 40 
92 1 1  50 

zr 38 20 
26 47 27 
21 28 3 
1 7 4 2 5 7  
26 59 49 
24 46 30 
1 7 2 7 1 1  

' 21 2 46 
2.3 8 57 
14 4 50 
22 56 47 
20 7 53 
4 9 4 , 27 29 24 

7 5 4 1 5 1  
67 2 2 
67 0 20 
71 40 37 
73 3 6 
77 29 28 
77 35 58 
74 59 35 

27 51 
2.1 34 
30 23 

69 37 6 
82 7 40 
83 58 24 
8 3 1 9  I 
88 16 39 
84 58 54 
7 8 2 3 1 6  
75 47 18 
79 56 44 
98 I2 30 
97 44 40 
92 53 18 
9 47 2 
94 55 4 0  

I-- 
33 49 1~ 1 24 

1 49 :i I '' 

42 9 
48 18 
3s 42 
9 48 

15 23 

,, 2 56 
P P  2 51 
,, 3 42 

1 59 
k' o 37 

( 1  0 13 
zS 45 
37 54 
27 52 
21 12 
38 18 
34 16 
20 11 

26 59 
31 2 

E I 13 0.3600 
0.3529 

1 :: 4489 0'372j 
, , o r 5  0'3785 
, 6 o'j570 
,, 9 
,, o 18 
,, o 50 
9 ,  1 3 

12 19 , 0 I 

0,3659 
0.3792 
0'3680 
0'3643 
0'3957 

31 16 ,. o 47 0.3762 
25 29 ,, 0 45 1 0.3828 
31 43 1 3 0.3692 
39 30 1 19 / 0.3587 







6 8" 72" no" . as: * 82" 





T O P O G R A P H I C A L  S U R V E Y S .  

TOPOGRAPHICAL SURVEYS. 

CENTRAL AND UNITED P R O V I N C E S  A N D  C E N T R A L  
INDIA STATES.  

NO. I PARTY (vide IN D E X  MAP N O .  I). 

1 ' 7 .  Th(: party was employed in completing to margin standard sheets of 
fh ich  the Central Provinces portion only 

.oerson~rel. had been surveyed, and the contouring of 
~ m p e v i n l  Oficeus : which required revision. 

I-ieutenant hl .  N. MacLeod, H.E., incharge I 28. Field work commenced on the 1st 
up to 2nd April 1908. 

Lieutenant K. W. Pge, R.E, ,  in charge froln 
of November and continued till the middle 

3rd April 190% of May, by which date the programme was 
Provincial Oficsrs : completed with the  exception of a small 

Messrs. F. S .  Bell, F. P. Walsh, W. Skilling. 
area in one sheet. 

C. Litchfield, H. W. Biggie, B. h4. Berrill, and 129. T h e  outturn of the surveyors has 
R. E. Saubolle, Babu hlunshi Lal. cor~tir~ued to improve with a few exceptions, 

Szrbovdi~lale ertablislrnre12t : and that of the whole party has increased 
notwithstanding the reduction in numbers. 

46 Surveyors, etc. The number 46  shown in the margin was 
the strength of the surveyors, etc., on taking the field. Of these, one surveyor 
died, two were discharged for irregular conduct, one retired voluntarily, and one 
was discharged as  unlikely to  become efficient. 

130. The  greater part of the area surveyed consisted of revision survey in 
the Central and United Provinces. The remainder, entirely new survey, lay in the 
Central lndia States. The co:~ntry surveyed was of varying description, con- 
sisting of steep jun~lr-clad hills from 150 to 300 feet in height, generally flat- 
topped, and lying for the most part in the Saugor and Hatta tal~sils.  T o  the 
north-west of the SunAr river in the Damoh district there was flat or gently 
sloping ground covered with jungle, while in the K hurai tahsz'l of the  Saugor 
district there were extensive flat grass lands and cultivated plains. 

Four large rivers, the Bina, BiAs, SunAr, and Birma, flow through the work. 
131. The outturn of the season and cost-rates per square mile are a s  

follows :- 
Square miles. R 

Re-survey on I-inch scale of Central lndia 
States 351 I 2 '4 

Rr-survey on 2-inch scale of Central Illdin 
Statcs . . I77 25'4 

Revision survey on 2-inch scale . . . 2,619 1 7'3 
Fair mapping . . 3,264 5'0 

L P 1 The area surveyed lay in sheets 54 ,ra, 
16. 54 4, 7. 8, 12, 16 ' 55- 

M 
and 55 - 9. '3. 

132. The  total cost of the party for the year under report was R1,01,348. 
133. Triangulation on a large scale was undertaken for the first time lor 

some years. The country triangulated was for the most part thickly wooded, 
and much clearing was found necessary, several sorts of double trestles or stands 
of kinds to raise the theodolite above the jungle were tried with varying success. 
?'he wooded nature of the country made the work slow and restricted the:outturn, 
but an area of 2,274 square miles was completed at  a cost of 8 9 . 9  per square 
mile including computation. 

134. The boundaries of 86 villages with a total length of 433 miles were 
traversed for the Local Government, a t  a cost of  84,105, and 203 lniles of 
traversing for topograph~cal requirements were carried out, a t  a cost of R4,107 
including computation. 

135. The average outlurn per man per month in each class of work was 
as  follows :- 

New survey I i n c h = ~  mile-16.6 square miles, with 1 5  fixings and 3 heights 
per square mile. 



New survey 2  inch=^ mile-7.4 square ~niles, with 27 fixings and 7 height 
Der square mile. 

Revision 2 inch= I mile-17.9 square miles, wit11 12 fixings and 5 heights 
per square mile. 

Triangulation- I 14 square miles. 
Traversing topographical-22.6 linear miles nith 4 siatiolls per mile. 
T r a ~ r e r s i n ~  cadastral-~3~7 linear miles with 7 slations per mile. 
136. T h e  attitude of the  villagers particularly in the Saugor district was 

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

137. T h e  mapping was not quite completed during the recess, but sheets 
I. P I 

54-7, 8, 12, 16, 4, 8, 12, 55 and 55% mill be sent in for publication 
'33 

P early in the field season, and i t  is hoped to submit sheets 54 for publica- 
tion early in I gog. Triangulation charts await further triangulation before 
completion. T h e  computations of triangulation required for next season's nork 
were completed, and the remainder will be cornpleted during the field season. 

138. T h e  party was inspected by the Deputy Surveyor General during the  
field season, and was under his direct supervision for a portion of the recess. 

139. Next season supplementary triangulation will be carried out in sheets- 

A and part of and re-survey and revision in sheets-64 G,-~,-;;;G~; 55 ~ ,s ,  
h l  I N 

55 ,, 55 ,o' 5 5  3-. 

NO. 2 PARTY (vide I N D E X  M A P  NO. I ) .  

140 .  T h c  party mas constituted as in previous years a s  an instructional one 
and was employed on the 

Pcrso~lnc[. continuation of the topo- 
I m r e r i n l  OjTrerr : grapliical survey of Berar 

Caplain H .  \Vcod, R.E. ,  in charge, Lieutenant R .  Posler, I.I\. ,  
on the scales of 1 and 2 

from 3rd Oclober to 3rd December ,907, 1,ieutcn;lnt J .  A.  Field, inches = I mile. 
R.E., from 12th May 1909. I 4.1. Field work com- 

Provirrcial ~ @ i c e v s  : rnen'ced on the I 7th Octo- 
ber 1907. The  area trian- 

.\lessrs. A .  Ewing, C. J .  Veale, and E. A .  h1e)er a ~ i d  15 Proba- gulated i n  advance of the 
tioners. 

S116ordinoic Estallrslr~~rort : detail survey covered 2,180 
square milrs and comprised 

7 Soldier Surveyors, 3 Surveyors, z Clerks, I Computer, I Has. H 
pital Assistant. the whole of sheets 5Sm6 

L .and 55 - --- . The  counlry required careful reconnaissance as  most of that 
3. 49 7 , s  

in sheet 55H was very flat with no commanding features, while that in sheet 
55L was in many places heavily tvooded. T h e  average number of square miles 
to  each point trigonolnetr~cally fixed is 3.9. 

14: T h e  detail surrey of 1 ~ 3 ~ 6  square miles was carried out. Sheets 
H 

25 4, 7, a, 1 2 ,  16 were completed and sheet 5 5 - 7  was partially surveyed. Rather 
more than half the area was on the scale of 2 inches = I mile, the remainder 
beir:g on the  scale of I inch = I mile. 'The average monthly outturn per man 
per month was 7.8 and 20.2 square miles of detail survey on the two scales 
;espectively. 

143. T h e  country surveyed on the 2-inch scale \vas very diBcult for un- 
tr;rined Inrn. I t  consisted of  very broken hills covered with i ~ ~ r e s t  sufficiently 
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dense to prevent the view of anything more than a few chains distant. That  
surveyed on the I-1nc.h scale was on the other hand very easy, being undulating 
country with very l~t t le  detail and plenty of easily distinguishable natural 
features. 

144. The  boundaries of  all A and B class forest reserves which fell in the 
area of detail survey were traversed by the plane-table, and plotted on the scale 
of 4-inches to the mile. The  total length of such traverses mas 286 miles. 
Field work closed on the 2nd May  1905. 

141;. The  total cost of the party for the season under report was 
R95,347. 

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

55 - H76) was finished during the recess, as  also the computation r;f th : 
4. 70 8, !2, 

tl.ianglllat~on, and the fair maps will shortly be submitted for publication. 
147. During the month of January Mr. Krnny while engaged on triangula- 

tion work, had the misfortune to  be involved in a fracas with some villagers, and 
was compelled to shoot one in self-defence. Mr. kenny ,  it is, however, satislac. 
tory to mentlon, mas subsequently exoneraled from all blame and commended 
for his forbearanc~,  while the punishment subsequel~tly inflicted on his assailants 
will, it is hoped, prevent such attacks in future. With this exception, however, 
the relations with the villagers were good in the area surveyed, and the authorities 
assisted in every way. 

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

149. Next season it is proposed to turn rhe party into an ordinary topogra- 
H L .  

phical one, and the survey of sheets 55 ,, 3x6 and 55 1,; 1s to be completed 
. - 
K 

on the I-inch scale, and sheets 55  ,,;a are to be triangulated in advance. 

BOMBAY PRESIDENCY.  

150. This party was divided into three camps, under Rdessrs. Norman, 
Wilson, and Anderson, and the three 

P s v s o ~ ~ ~ r e i .  detachments left Poona for the field 
Imperial Oficer : about I zth November 1907 and returned 

Mr. B. G .  Gilbert.Cooper, in charge from 1st to recess quarters on 1st June 1908, a 
June 1908 to 19th July 1908. somewhat longer field season than usual ; 

Pvaui,rciaL Olficers : this being necessary to complete the 
M r .  S. F. Norman (Senior), in charge up to 31st Survey of the country ltnown as  AkhrAni. 

M a v  1908, and from 70th July 1905, hlewrs. J .  H a mountainous and desolate tract of  the 
Wilaon, P. R. ~ n d e r s m .  F. B. I i i tche~~ ,  and 
C. 0. Pieard. Babus A.  K. .\.litra, and p .  C. S i t p u d a ~ ,  notoriously malarious, and 
hlitra. which it is inadvisable to enter before 

Subordinolc Etsablishment. February. 
30 Surveyors, 2 Clerks, and I Hospital Assiat- 15 1 : The operations of the party 

ant. compr~sed- 
0 ( I )  Revision, on scale 2 inches= I mile, of sheets 46 ------ 

4, 8. 12, 10, amounting 
to I ,  108 square miles. 

K (2) The  re-survey, on scale 2 inches -- I mile, of sheets 4 6  - 

I< 1.5. 10, 14, 
and parts of 46 T , - ~  amounting to 1,250 square miles. 

(3) Forest boundary surveys on the scale 4 inches = I mile amounting 
to 423 linear miles. 

0 (4) Supplementary triangulation over sheets 46 
P 

9, 10. 11 .  13. 14. 15 and 46 
I ,  2, 5, 6, 9, 10, 13, 14 

for I -inch scale detail surveys, amounting to 
3,375 square miles. 



4O PART I ! .  

152. T h e  following table shows in detail the outturn with cost-rates for the 
year under report, and for purposes of comparison those of the preceding year 
a r e  also given :- . 

Topography re-survey 2"= I mile . . 1 348 / '~2.50 / 3 1 32.7 

Description of Survey. 

- 

Triangulation I"=  I mile . 

Topography revision survey a"= I mile . 

Skeleton forest boundary survey 4"=1 mile 
(linear miles). I 'I0 1 423 I I 7'2 

I I 

T h e  area triangulated is largely in excess of last season's owing to the fact 
that  it was done for I-inch scale surveys wh11.e that for the previous season was 
done for work on the 2-inch scale, and for t h ~ s  reason no comparison can be made 
of cost-rates. T h e  area of revision survey completed this season is less than 
half of the  area done last season, and the cost-rate is slightly in excess. 
But this is  more appzkent than real, as  last year's area contained 364 square 
miles of forest that  had been previously surveyed on scale 4 inches = I mile, 
and being of recent survey it required but little revision. Had this area been 
excluded the cost-rate for last year would have amounted to R I 9.5 per square 
mile. This  season's cost-rate therefore bears favourable comparison with that 
of the previous year. T h e  area of re-survey is largely In excess of last year's 
and the  cost-rates are  almost identical, and this is satisfactory considering the 
nature of the  country which was the most t r y ~ n g  and difficult that the party has 
yet had t o  contend with. 

153. T h e  total cost of the party for year under report amounts to 880,556. 
154. T h e  area under re-survey embraced 554 square mdes of reserved forest 

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

Taloda (including AkhrLni) . . . . 384 
Shdhida . . 57 
Shirpur . . . . 113 

while the forest area under revision was insignificant, amounting to only 0.87 
square miles. 

'The skeleton forest boundary survey was as  follows :- 
Linear miles. 

. . .  'raloda (including Akhrdni) . . . 327'8 
ShihPda . . . .  . . 58.7 
Shirpur . . . . .  . . . 36.0 

155. T h e  detail surveys were tested in t h ~  field by 714  linear miles of chain 
paytad, in addition t o  in situ examinations, w h ~ c h  had to be largely resorted to 
over the area under re-survey, owing to the r q g e d  nature of the country. The 
detail survey on p i n c h  scale was tested by I linear mile of check line tb 3'3 
square miles surveyed. T h e  averages for the revision and re-survey work out as 
follows :- 

Square miles, Square miles, No of fixings 
dail). monthly. per square mile. 

Revision . . . . 0.69 1 5.2 '7  
Re-survey . . . . 047 10.3 31 

156. During the recess the mapping has made good progress, and every 
effort has been made to reduce the arrears of Forest mapping pertaining to 
season 1905-06. It  is hoped that before the close of this recess 2 3  sections on 
the  scale 4 inches = I mile, to the SatAra district mill be submitted for 

leaving 22  sections in all to be completed and published next year. 

OUTTURN 
sa. M I L E S .  

1906.07 

28'5.5 

COST-RATES 
P E R  SB. ~ I I L E .  

1007.08. 

----- 

3,375 

1go6-07. 

8 5 ' 5  

I 5.6 2,292 1,108 

1907.08. 

8 3 . 0  

I 8.0 



In addition, the drawing of the 10 standard sheets on a scale of 2 inches-- 
K 0 

I mile, is well in hand, and sheets 46 46 -6, will be submitted for publi- 
K 

cation early in November. T h e  remaining sheets 461mJ will, it is hoped, 

be sent in during the field season. 
157. T h e  arrears of computations have been cleared off,  and the computa- 

tion of the season's triangulation will be fully completed before the party leaves 
recess quarters. 

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

I jg. The Deputy Surveyor General inspected the party on several occasions 
[luring the months of September and October 1908. 

160 The  programme for I 908.09 comprises :- 
I< 

Revision survey on scale I inch = I mile of sheets 46  9x, and portions 
0 

O' sheets 1, 2 .  3, 5, 6,  7, 9, 10, 1 1 ,  I j ,  14, 15' 
amounting to about 3,190 

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

amounting to about 675 square miles. 46 2, 3, 7.  1 1 ,  1,' 

Boundary survey on scale 4 inches = I mile, of such forests a s  falls 
O and supplementary trianzulation of within sheets 46 1,  3, 7, ,,, 

P 
sheets 46 3, 1, 7. 8, 11,  l a ,  15,  16 

, amounting to about 2,230 square miles. 

No. 3 PARTY (vide I N D E X  M A P  NO. 2).  

161. The rqcess office at  Bangalore closed on the I zth November 1907 and 
rr.rsort~tel. re-opened there again on the 26thJune 1908, 

I~~rpcvial Oflzer : which gave the party another long field 
Captain C. P. ~ ~ ~ t ~ ~ ,  R.E. ,  in charge. season. The originad programme comprised 

Prov i~ rc in l  ofictrs : the completinn c,f degree sheet 84 K 
Rlessrs. \V. h ~ .  Corman. J .  O'B. Dona- 

partly on the I-inch and partly on the 2-inch 
plley, S. F. Norman (Junior). E. Claudius, and scales but owing to several surveyors being 
I I. D. Stotesbury. absent on sick leave and two on deputation 

Subovdinotc Estnblishnre~rt : the party was only able to survey nine out 
23 Surveyors, z Traversers,and 4 Draftsmen. of the twelve standard sheets allotted to i t .  

162. The oul\urn and cost-rates of the party for the season under report 
mere a s  follows :- 

Nature 01 Survey. Outturn, I Cost-rates 
99. miles. per square m i l e ,  R e ~ ' ~ ' 3  

I I I 
The  average monthly outturn of a surveyor was 30 square miles for x-inch 

survey, 25 for I-inch supplementary survey, and 7 for 2-inch survey. 
Much of the cadastral survey on which the supplementary survey was based consisted 

merely of kwin boundar~es w~thout any detail, so  that the survey was really a 
new one and the country war much more difficult than that in which the original 

survey was carried out ; this accounts lor :he results not being bet~er. An area 

Triangulation . . . . , 
Traversing . . . . . 
Detail survey, I-inch scale . . . 

,, ,, supplementary, ]-inch scale 
,, ,, z-inch scale . . . 

TOTAL DETAIL SURVEY . . . 

I,O;O 
I 88 (a )  
414 

1,688 
299 -- 

2,401 

R 
22.3 
56.0 (a )  

88.0 

(a) Linear mil' s 

)~nc,uding mapping. 
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of 299 square miles of forest reserves was surveyed on the 2-inch scale and maps 
containing forest area will be published on that scale for the use of the Forest 
department. 

T h e  total cost of the party was a t  R1.13,qgo for the year ending golh 
September 1~08. 

163. ~ G h e  request of the Government of Eastern Bengal and Assam, Surve .. 
or Pertab Singh was deputed to accompany the Superintendent of the Lushai ~ i j l ~  
on an expvdilion sent out for the purpose of defining the limits of the Lushai Hills, 
the Chin Hills, and the Arakan Hill t racts ;  he completed the survey of r,igl 
square miles of hitherto unmapped country on the $-inch scale. Mr. Morton 
from No. 26 Party joined the  expedition a t  a later date for the purpose of 
extending the triangulation. 

164. T h e  health of the party was good, although several members of it suffer- 
ed from fever contracted in the previous season in the Salmeen valley. Heavy 
rains occurred during the last few weeks of the field season and retarded thework. 

165. T h e  area under survey was of varied character. In the south-east 
corner the country on both banks of the Irrawaddy consisted partly of open 
cultivated plains and partly of low bare ridges and undulating ground, cut up by 
innumerable streams ; here the interesting ruins of old Pagan and the oil fields of 
Yrnangyat are to be found. T o  the \vest and north-west the country rasegradually 
through the lower spurs and eastern slopes o f  the Chin Hills, on which a number 
of forest reserves are  situated, up to the  main range where an altitude of 
8,000 feet was reached. The  well known and prominent peak Mount Victoria, 
over lo ,ooo feet in height, lay a few miles to the west of the limits of the survey. 
T h e  hills are  thickly wooded and the forest reserves are \much cut up by aater- 
courses which rendered their survey, on the 2-inch scale, a very difficult and 
tedious operation. 

166. T h e  area surveyed was mapped on the I $-inch scale for reduction to 
]-inch standard sheets of which the following eight were completed and sub- 

K K 
mil:ted for publication :- 8 4  3, 7, 8, lo, I r ,  Ij, ,g alld sheet 84 7 will be fair 
drawn shortly. 

167. T h e  draftsmen of the party hare  now mastered the new system of map- 
ping and the  improvement in the quantity and quality of their work is marked. 

168. T h e  party was inspected in the field and in recess by the Superintend. 
ent in charee Burma Surveys. 

169. Triangulation for next season's topography was carried out over 1,070 
square miles. In the flat country to the east ~f the Chindwin river which covered 
about 700 square miles, it was also found necessary to  aupp!ement the trian- 
gulation by traversing, by which the heights of many prom~nent ~ o i n t s  were 
determined. As the party will be transferred to the Madras Presidency in season 
,909-10, the  triangulators will be attached to the Coorg detachment, and will carry 
out advance triangu!ation for the party in Coorg, Malabar, and South Canara. T h e  
programme of detail survey in Burma for the ensuing season consistsof the ]-inch 
survey and supplementary survey of 3,032 square m ~ l e s  in sheets 84 J and 84 K 
chiefly in the Chindwin valley. 

UPPER BURMA. 

No. l o  P A R T Y  (vide I N D E X  MAP NO. 2). 

170. The  party left its recess quarters at Bangalore on the 6th of 
Perso~lrrel. November 1907 and re- 

~ m p e r i o l  Ogcer  ; turned thrre on the 24th of 
Captain A.  A. hlcHarg, R.E., i n  charec. June 1908. In future the 

Provi,rcial Oficeus : 
parly will recess ; ~ t  

h!er-rs. P. 1. BarringLon. M. J .  Shcel~an.  \\'. G. Ja rho .  and 
I L l a ~ m y O  in E u r m a j  and 

1 ' : .  M. l<ennv,'hlunshis Asmat Ullah K h a n  and Abdt~ l  Kahim,  I<. S. the loss of time Spent On 

S:,bordina/e l?stoBlisknre~;f : the jodrneys to and from 
24 S~~rveyors, 2 Traversers, r Computer, I Typ~r, 2 ClerlGs, Burma to Bangalore w i l l  

I Hospilal Ass i~ tan l .  he avoided. 



TOPOGRAPHICAI. SURVEYS. 4: 

1 7  1 ,  T h e  oulturn and cost-rates of the party were a s  follo\vs :- 

R ~ M A R K S .  
- - - -. . . . - - - . . - 

Description of Survey. 

Triangulation . . . 
Traversing . . : . . . 
Detail survey, I-inch scale . 
Supplementary survey ,, ,, . 
Revision survey . ,, I, . 
Survey, 2-inch scale . . . . 

,, 4- , v 11 . . .  
TOTAL DETAIL SURVEY . 

Outturn, 
sq. miles. 
- 

Cost-rate per 
9q. mile. 

- 

The average monthly outturn of a surveyor was 32.19 square miles for [-inch, 
57.12 for supplelnentary, and I 1'16 for 2-inch surveys. Part af the supplement- 
ary survey consisted of area previously csdastrally surveyed on the 16-inch 
scale and part of forest reserves previously surveyed on the 4-inch scale ; in the 
case of the latter, the old detail atas generally accepted but the work had to be 
re-contoured. The  cost-rate per square mile of the former class of supplementary 
survey was 823.5 for an. area of 497 square miles, and of the latter R 15.4 for 
an area of 390 square m~les. For the most part, the cost-rates of this party 
compare very favourably with those of last year. T h e  total cost of the party for 
the year ending 30th September 1908 was R1,33,045. 

172. The  detail survey was on the scale of I  inch=^ mile with contours a t  50 
feet vertical interval, and 2 inches=r mile for foresf reserves, of which an area of 
465 square miles was surveyed; special maps of thls area on the scale of survey 
will be published for the use of the Forest department. Owing to sickness 
among the surveyors the party was unable, notwithstanding its long field season, 
to quite complete its programme, which was an ambitious one considering the 
strength of the party. The  small area remaining over will be surveyed early 
next season, and will be mapped in the Burma Drawing office. The  country 
under survey was of a very varied description. In I<atha, Shwebo, and Upper 
Chindwin districts, falling principally in degree sheet 84 M, the country C O I I -  

sistcd par~ ly  of cultivated plains and partly of comparatively low hill ranges 
covered with jungle. In the north of the Ruby Mines district the area lay in the 
valleys of the Irm\vaddy and Shweli rivers, and the country was generallv 
undulating or flat with marshes and plains covered with a dense growth o f  

E Rirrc grass. The  survey of sheets 93 7 ~ -  was taken up a t  the instmce 
of the Geological Survey dep.~rtment on account of the in~portant lead and 
silver mines occurring in them. These mines in former times had been worked by 
1h.c Chinese who abandoned them after extracting all the silver they could find ; 
a company has recently been formed with the immediate object of extracting 
the lead from the slag which lies in mounds near the old workings. A mineral 
line has been built connecting the mines with the Lashio branch of the Burma 
railways. These sheets co~nprisz a portion of the Northern Shall States COI I -  

sisting of high steep jungle-covered hills inhabited chiefly by Kachins, Lihsaws, 
and Palaungs. The  climate \\.as trying and the Iiealtl~ of the party mas not gootl 
except in the Shan States. Three kl~nlris is  died of cholera 011 the voyage 
between Calcutta and Rangoon, on the way to the field. 

I 73. The following eight sheets have been surveyed and drawn in the party on 
the I)-inch scale and mill be submitted shortly for publication as  [-inch standard 

A1 A E 
slleets, .~is.-84 ~ 3 ,  9 3  y-- , and 93 ---. The  remaining 4 sheets, vis., 

M 
@ 53 4. 

1 
81 . K 5 X i 3  uill be completrd in the Burnla Drawing ofice and also sheet a4 -- 15 

of which only a portio~l, consistil~g enlirely of reserve forest, has been surveyed 
o!l the 2-inch scale and will be dr.~mn lor publicatiol~ on that scale. The failure 
to complete the mapping was clue cliirfly to the short recess se (son wllich con- 
sisted of alittle over four ~nonths. The computations of the traversing and trian- 
gulation have been coliipleted, and good progress has been mdde in the preparation 

G 2 

58337 
"8 (4 

1 ,707  
887 

89 
465 

4 

3 , 1 5 2  

I 
a I 

6.49 
3 1 . 3 8 ( a ; I ( a )  [.inear milts, 

3 4 ' 1 7  
19.90 

19.8 I 
50'40 
56.00 

The cost-rates incl~lde tlir 
cost of lair mapping. 
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of triangulation charts. T h e  party was inspected in the field and in recess by the 
Superintendent in charge Burma Surveys. 

174. The  programme for 1908-09 consists of the completion 01 the detail 
survey on the I-inch scale in degree sheets 8 4  M and 9 3  A. Forests occurring 
in the programme which have already been surveyed on the .+-inch scale will be 
supplemented and contoured on the I-inch scale and new forests will be done on 
the 2-inch scale. T h e  Mosit reserve in the Bhamo district which lies outside 
the programme sill be surveyed at  the expense of the Forest department. 'l'ri- 
angulatlon will be extended into degree sheet 92 H. 

S H A N  STATES,  BURMA. 

No.  I I PARTY (vide INDEX MAP NO. a). 

Detail survey. I &.inch scale . , . I 2.30) 1 44.9 I 

175. T h e  recess quarters of the party, which wer= at  Bangalore during the 
previous year, were transferred to Maymy 0, 

~ersoirnel. which is on the whoie, the most conve- 
~i~tperial O ~ ~ C U ~ S  : nient recess quarlers for parties working in 

Captain R. H. Phtllimore, R.E., in charge. Burma. The  newly erected head-quarter 
Lieutenant L. C .  Cros~hwait, I.A. offices of the Burma Police have been 

Provirrci.~L Oficlrs : placed at  the disposal of the department 
Messrs. S. S. hl.  Fielding. V. W .  hlorton, T. and N ~ ~ .  and , parties wi l l  occupy P. Dewar, and A. A. Graham. 

Subord t~ rn le  Establishnle~rt : them in future. The  jaurney from Banga- 
30 Surveyo:~, etc. lore to the field occilpied seven to eight 

weeks. Field work was not commenced 
until the  middle of December and the field season lasted for about four and a 
half months. 

176. T h e  outturn and cost-rates of the party were a s  lollows :- 

- ~p 

The  average daily outturn of a surveyor was 1'19 square miles. As it was 
too late to change the scale in this party the survey was carried out on the 14- 
inch scale as  in the previous year with contours at 50 feet vertical interval. The  
outturn on the 14-inch scale has proved to be only 10% less than on the ,-irlch 
in similar country. The  quality of the work, tri,lngulation, topography, and 
mapping is good and the surveyors are rapidly adapting themselves to the new 
conditions. 

T h e  total cost of the party for the year under report amounted to R1,41,591 
including R z , r 9 8  on account of the t r i n i n g  school at  Bangalore. 

177. T h e  health of the party was fairly good. T h e  climate in the low 
country along the Siamese frontier and in the Me-kong valley, the mean level 
of  which was between 1,500 and 2,000 feet above sea-level, was trying. 
Smoke and haze interfered considerably with the work during February and 
%larch. Heavy rain was met with during the return journey to Maymyo which 
was a trying one. There were the usual cases of malarial fever ; two surveyors 
died at their I!omes during recess and two menials during the field season. 

I 78. T h e  area surveyed was situated in the ICBllg-Tung State on the borders 
of Siam and of the Pro~liltce d u  haul Me-kong in French IndoXl~ina.  In the 
north the hills rose to over G,ooo feet and were covered with open pine forest. 
Further soutll near the Siamese frontier the hills were not so h ~ g h  or steep as  in  
the north and open grassy plains were met with. The country surveyed was 
well populated by many diKerent tribes. Communications were good, a s  in this 
corner of the Shan States several main trade routes meet. Steamers have as- 
cended the Me-kong as  far a s  Tang-am (latitude 21'"40'), but the regular ser- 
vice stops at Ban H w k  Sai, the head-qu-rr~ers of the Pvoviwce drc Izaul Me-Rang 

HE)IARBS. 

Inclusive of mapping. 

Nature of survey. 
~ .- .. -. - ~ -- - - 

Triangulation . . . . 

Outtur~l, I Crst.rate 
sq. miles. j per sq. mile. 

I R 
3,800 1 8.9 

I 
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sixty lnilrs lower down. Keng Tung is the great mart in this part of the world 
for all commoditie2;, and there is a flourishing trade in pickled tea, lead, salt, 
cotton, lac, robber, opium, piece goods, and pottery between China, S i a ~ n ,  and 
French Indo-China. 

179. Most friendly relations were maintained with the people o f  the country 
throughout the area under survey, and labour and supplies were plentiful and 
readily obtained. 

P 
180. The area surveyed was mapped in twelve sheets, viz., 9 3  I , ,  ,3, 14 ,  li, 

C D loz =,, and roz these will all be submitted for publication before 

the end of the year. T h e  maps w r r  d r d m ~ ~  on the 15inch scale for reduction 
to 1.incll. The  triangulation carried out in the field was computed during the 
recess, alld the worlc has proved satisfactory. 

181. The programme for 1908.09 consists of the continuation of the survey 
on the I-inch scale of the Southern Shan States in sheets 93 N and 0 and in 
102 C and G, an area of abcut 3,250 square miles, and the triangulation of about 
800 square miles in 9 3  J ,  N and 0. 

MADRAS. 

No. 19 PARTY (vide I N D E X  MAP N O .  3). 

182. The party left its recess quarters at Bangalore in November 1907 and 
returned there in 

Perso~rrre:. May I 908, giving a 
I,rrperial Oficers : 

Captain F. 1'. Hunter, I.A., in charge. 
full field season of 

Lieutenant C. G .  Lewis, R.E. .  from 1st June 1938. six months. 
ProvirrciaL Oficers : I 83. T h e  outturn 

Messrs. R .  Waller-Senior, 1. Srnlth, W. F.  E. Adams, and E .  J .  Bicgie, and cost-rates of 
Uabus Rlahadeva hll~daliar and Balaji Dhondiba. the party are  given 

Subordinate Establ ishnro~t  : 
4 9 s  urveyors, z Writers. 1 Record-keeper, and I HospitJ Assistant. in the following 

table :- 

Description of Survey. 1 Outturn. 1 C o s t r a t e  1 
R E M A  R K s ,  sq. miles. per sq. mile. 

Traversing . . . . ' 267(a) 1 46.8 ( 0 )  1 (01  ine ear miles  ' I  

Detail survey, 4-inch scale . . 
I 

39 1 326.0 

Revision survey, 2-inch scale . 1 7' 1 5.3 1 
Detail survey, I -  , ,, a . I  303 1 8.5 1 

I 

The average monthly outturn of a surveyor was 2'04 square miles for 4-inch, 
8'17 for 2-inch, and 20.55 for I-inch survey. 

1 8 ~ .  The survey consisted of the completion of the 4-inch survey of settled 
forest reserves in the Ganjdm district, and of a topographical survey on the I -  

inch and 2-inch scales in degree sherts 49 H and 58 A. The  revision was that 
of the Mysore survey originally done between 1874 and 1886 ; in order to test 
the work the revision was done Inore carefully and thoroughly than will be 

Revision ,, I -  ,, ,, . . / 30' 

TOTAL DETAIL SURVEY . 2,156 

6.8 1 
I 
I 
I 
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necessary in the greater part of  the State. The  work was found on the whole very 
good, except in the more thickly-wooded portions, and i ~ s  revision \\,ill be easy 
and co~n~ara t ive ly  inexpensive. Owirlg to the difficult nature of the country 
the cost-rate of  the 2-inch survey is high. Tha t  of 4-inch forest survey is vzry 
higll, b ~ l t  is due to the small area dealt with and to the fact of the forest being 
situated in a remote part of the country (Ganjiim), to and from which the transit 
charges were unusually heavy. T h e  total cost ol the party for the year encling 
30th September 1908 was I3 1,22,816. 

185. Except on the Malabar coast the health o f  the party was not good. 
There was much lever among: the men \storking in GanjPm and in the Wynaad, 
not only during the field sedson, but alter the return of the party to recess 
quarters. One surveyor and two klrakisis died during the year. The climate 
on the coast was pleasant enough though h o t ;  both there and in the Wynaad, 
early rains in April and May interfered considerably with the work. 

186. T h e  country topographically surveyed was situated in the Malabar and 
Nilgiri districts and in the Mysore State. It consists of a wide level strip alollg 
the coast, o f  a portion of the Wynaad ( a  plateau 3,000 feet above sea-level which 
forms a continuation of the Mysore plateau), and part of the high range of the 
Western glzals. T h e  coastal tracts, although containingextensive rice plains arrd 
backwaters, present the appearance when viewed from above, of a sea of cocoa- 
nut palms. T h e  Wynaad is scantily populated and covered with dense jungle ; 
it has an unenviable reputation for being one of the most malariaus tracts in  
Southern India. T h e  higher glrats form a bold rocky barrier and the scenery is 
extremely beautiful. Notwithstanding its natural beauties and interesting inhabi- 
tants,  the country being so  thickly wooded is a tedious one to survey except on 
the higher hills. T h e  position of each house has to  be fixed a s  it would be mis- 
leading to atiempt to block the villages in the usual con\~entional way. The 

A " and 53 -----. standard sheets surveyed during the year were 49, 
16 1 9  z i  39 4 ,  j 

Sheet  57 comprising an area of 289 square miles in the Salem district, was 
14 ' 

also surveyed and mapped by a smill training detzchment of 14 native surveyor< 
under Mr. G.  T .  Hall, a retired Frovincial olhcer. T h e  det;~chlnt.nt was broken 
up on 30th September and the men [ransferred to  other parties. 

187. The mapping of this party is very backivard and only 3 maps, 
M 

4 9  1 1 , 6 1 6 ,  
have been completed and forwarded to the reproducing oficc.s. 

h.1 A T h e  following sheets were drawn in outline only :-49 -- 13 and 58 ,on the 
A 

a-inch scale and 58 on the ]+-inch for reduction to I-inch. The draw- 
i n g  of the hill sheets w~ll  be taken in hand by the Burma Drawing office and i i  
i s  hoped that all will be Lorwarded lo Calcutta for publication by May 1909. 

188. Triangulation was carried southward from latitude I I"  through the 
Coimhatore district into Cochin and Travancore States. Nearly the whole of 
the provillce of Coorg and a small area in the Salem district were also ~riangu- 
latedo The bountlaries of all forests which occurred ill the area under survty 
were traversed by theodo!ite and also a portion of the Mysore-South Canarn 
boundary. T h e  conlputatlons of both triangulation and trdversing are \\,ell 

advanced. 
The party was inspected in the field and during recess by the Super- 

illtendent in charge Burma Surveys. 
,go. The programme for 1908-09 consists of the completion of degreesheets 

N B 
58 A, 49  and 58 9-ii in Mysore State  and in the Nilgiri, Malabar, 

coilnbatore districts. As more t h ~ n  half the total area o f  the Nilgiri dis- 
trict consists of reserved forejts it has been decided to survey the whole of the 
district on  the 2-inch scale ; the densely populated coastal tracts will a!so be 
surveyed on that scale and the remainder of the area on the I-inch scale. Tile 
portion of Mysore State  occurring in the programme will be revised. on the 
I .inch scale, Triangulation will be carried into 1 ravancore State and it 1s hol)cd 
tila: sheets 58 B and C will be completed. 



T O P O G R A P H I C A L  S U R \ ' E Y S .  

EASTERN EENGAL AND ASSAM. 

191. Pel~ding the final formation of Circles, the recess quarl'rs of the 
party continued at  

Personnel. Bangalore. Field work 
l n ~ p e r i n l  Oficev : 

Major A .  Mears. I.A., in charge. was commenced in 
f'rovirrcinl O5ccrs : 

the end of November 
hlessrs. P .  F. Prunty, C. C. R,rne, J. H .  W,IIi?ms and L. Will.ams, 1907 and closed in the 

Rabu Pramadaranjan Hay,  and Mun3hi Amjad All. middle of May 1908 
Srrbordi,rnle Estnblish,rrent : giving a field SeaSon 

yo ~urveyo-S ,  5 T~.aversers, 3 Co~nputers, 3 Draftsmen. 2 Writers. of a little under six 
I ~ o s ~ i t a l  A s h a n t .  months. 

192. The outturn and cost-rates were as follows : - 
Nature of Surrey. ' outturn, 

sq. mdes 

Triangulation . . 1,731 

Traversing . . . 620 (a) 
Detail survey- 

Survey on the 2-inch scale . 2,593 
Revision survey on the 2-inch 

scale . 307 
Supplementary survey on the 

a-inch scale . . 238 

TOTAL (DETAIL SURVEY) 3,135 

The scale ol survey was 2 inches = I mile and the average monthly outturn 
of a surveyor was 20.4 square miles for original survey, I 1.5 for revision survey, 
and 23.0 for supplementary survey. The reason.for the slow progress of revision 
survey was the difficult and intricate nature of the ground which consisted of low 
bamboo-covered hills, while the remaining area was for the most part level culti- 
vated country. 

193. The  total cost of the party for the year ending 30th September 1908 
mas 8 1 ~ 1 8 , 4 7 1 .  

194. On account of the intricate nature of the country and the number of 
villages, 1 he survey was carried out on the scale of z inches= I mile with contours 
at  vertical intervals of 50 feet. The revision survey was done in the field on blue 
prints of the original survey made in 1881-83 by Colonel Woodthorpe and 
Major Badgely. The general features were found to be accurate and were as  a 
rule accepted by the surveyors, but the contouring had to be done de novo. 
The suppltmentary survey was done over blue-print reductions of the 16-inch 
cadastral sheets ; the details were tested and found to be accurate but. had to be 
supplemented by more careful surveys of village sites and of new roads. 

195. The health of the party was on the whole very good. Two traversers 
died during the recess season and seven khalhsis in the field. 

196. The  area topographically surveyed comprised portions of districts 
Sylhet, Tippera, and Myrnensingh and of the Native State of Hill Tippera. T h e  
country was for the most part flat and open, closely cultivated and densely popu- 
lated. It was intersected by numerous water-courses and tidal creeks, the n~a jor  
portion of the area being o ~ ~ l y  40 to 50 feet above mean sea level. T h e  villages 
were for the most part surrounded by g.lrdens thickly planted with bamboos, 
palms, and nlangoe trees. One of the chief features ot Sylhet is the great nulnber 
of b i l s ,  some of which are large open sheets of water, while others are so  over- 
grown with different kinds of reeds as to be practically impenetrable. The  in-  
habitants, while not actually interfering with the work, evidently viewed the 
survey operalions with suspicion and as a rule afforded little assistance or inform- 
ation to the surveyors. Supplies were plentiful but expensive and labotlr was 
SCit,iCC. 

Cost-raees 
per sq. mile. -- 

R 
I 2'8 
20.90 (a) 

27'20 

28.10 

I 2-26 

REMARKS. 

(a) Linear miles. 

Cost-rates are inclusive 
of mapping. 
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197. 1 en standard sheets were surveyed and dr.lwn on the 2-inch scale, 
and will be submitted for publication before the end of the year, namely, 

n 

78 r,z,3,4,s,kP~,8,11.14 . 
198. 'I'he triangulation was connected with the Eastern Frontier G.T. Series 

and Gith No. 6 P;rty1s triangulation o f  1897-99. All computations have been 
completed and the results are satisfactory. T h e  traversing was carried out with 
the object of furnishing additional heights in the area cadastrally surveyed alld 
extra points for the plane-tabler in the low and thicltly-wooded valleys where 
object's could not be'fixed by the triangulator. 

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

200. The programme for 1908-09 consists of the completion of the detail sur- 
vey of sheet 78 P on the I-inch and 2-inch scales and the detail survey cn the 

D 2-inch scale of sheets 8 3  in which large forest reserves 'are siluated. 
T n e  triangulation and traversing of sheet 83 D north of latitude 24' 15' mill also 
be co~npleted. It is not proposed to carry the survey to the south of that latitude 
at  present, as  the country there is very thinly populated and not of much import- 
ance. 

NORTHERN CIRCLE.  

NO. g PARTY (vide INDEX M A P  NO. I).  

201. This party continued the work on which it was employed during the 
Perro~rnel. preceding season in and 

about Dera Ghdzi Khan 
Imperial Oficcr3 : district of the P u n j ~ b .  

Lieutenant E. C. Baker. R.E., in charge up to 24th April 1908, and -l-i,is consisted ,,f original from 14th September 1go8. 
Lieutenant F. J .  M. King, R.E. ,  in charge from 25th April 1908 to topographical surveys on 

13th September 1908. the scale of 2 inches = I  
Provitrcial Oflccvs : mile, and I inch = I mile, 

Measrs. J . A .  Freeman. H. C. W. Stotesbury, D. I<. Rennick, for publication on ,he R .  C. Hanson. and H. W. McDonald. . . 
inch scale. 

Subordi~tatc Ertablisl~mcnt : 202. The work in the 
2.1 Surveyors, 3 Computers; a Writers, and 4 Soldier Surveyors. hills was based on last 

season's triangulation and in the p!ains on traverses executed in 1872-75. 2-inch 
reductions of the old 4-inch riverarn maps were utilised to a certain extent for the 
work in the plains. 

203. 'The field office opened at  Dera Ghdzi Khan on 27th October 1907 
and closed on I 5th April 1908. 

204. The outturn of the party for the sea5on is as  follows :- 
Original ~ - i n c h  survey . . . .  . 1,542.6 square mi l ts .  . . .  ,, 2 , I  ,I . . 770'4  

T h e  I-inch work comprised t h e  whole  of stan lard sheets  39 2- and 
2. 3. 41 6, 7, 8 

the  2-inch ,, 11 11 I I  18 I )  
1s 39 1. 

9, 10, 1 l 

Minor and tertiary triangulation was carried through s~andard  sheets 
I 

39,,4, , 8 and 3 9  $c ; a  total area of 1,534.04 square miles. 
205. The cost-rates for survey are - 

Per rquare mile. 
a 

z-inch original s u r v e y  . . . . . . .  . 22.1 

. . .  1-  3 ,  11 ) I . . . .  . 27'5 
Triangulation . . . .  . . . 5'7  
R l a p p ~ n g  . . . . . . . . .  . 6.4 

The  cost of I-inch exceeds that of the 2-inch work, as  the I-inch work 
was all in hilly country where transport allowances and warm clothing charges 
were very high, while the 2-inch work was in the pl.~ins. The  total cost of the 
party for the year ilnder report was R85,163. 
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206. During recess, all the nine standard sheets surveyed during the year, 
J K 

v'*" 39  2,3,4, 6,7.8,g.10,11 and also sheet 39 -T (surveyed during 1906-07) were 
drawn and forwarded to the Superintendent, Northern Circle, for submission to 
the reproducing offices. 

207. The  character of the ground surveyed was varied. Sheets 39  
J 
2, 3, 4.6, 71 8 

consisting of very hilly, broken country rising from 60.) feet above 
sea level in the east to 7,000 feet in the \\lest. The plain country in sheets, ' lying just to the west of the lndus is flat and sandy, and except for 3 9  $10, 1, 

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

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

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

N O R T H E R N  CIRCLE.  

NO. I 2 PARTY (vide I N D E X  MAP NO. 1). 

210. Captain and Brevet-Major E. T .  Rich, R.E., was in chz~rge of the party 
Personnel. 

for practically the whole 

Ivzperial Olficers : year. 
Captain and Brevet- Major E .  T. Rich, R.E. ,  in charge. Captain 2 1 1 .  T h e  party carfied 

L. C. Thuillier, I .A. ,  Irm-n 1st August 1908. Liclllcnant S. W. out the sanctioned pro- 
Hamilton, 1t.k. 

Pr~virrcinl  Otjrcevs: grArnme in the Peshiwar 
Messrs. W. Newland, F. H .  Grant, and H. H .  P. Butterfield, Rlun- and Hazriradistricts and a 

shis Rahamatulla, I<.S., and Abdul Karirn, and Babu D h a n ~  Ram. S m a l l  portion of the p,ttock 
Subordinate Es tab l i shn~e~~t  : district, a s  follows :- 

27 Surveyors, Computers, Writers, etc., and 3 Soldier-Surveyors. 
(a) A network of trian- 

p la t ion  in the HazAra district over an area of 1,200 square miles. 
( b )  Detail survey on 2-inch scale of rln area of 1,582 square miles. 

21 2. The  detail survey work was tested by I ,  I 79 " igt sit,' " fixings. 
2 I 3. The cost-rates are as  follotvs :- 

Per square mile. 
R 

a-inch detail survey . . . 
Triangulation . 

. 34.8 . . . l r . 4  
Fair mapping . . . . . . 8.2 

T h e  cost-rate this season for 2-inch detail survey is satisfactory, being Rig 
per square mile lower than that of last !ear. 

214. The  total cost of the party for the season under report was 885,844. 
215. The work in the field was closed on 15th June 1908 when the party 

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

year were drawn and forwarded to the Superintendent, Northern Circle, for sub- 
0 C mission tq the reproducing offices : 38 =, 4 3 ~ .  

N B Sheets 38 ~6 and 434will be submitted in January ~ g o g ,  but sheet 
N .  38 , 1s retained for additional survey. 
217. The  health of the party during the field season was very satisfactory. 
218. l 'he  pariy mas inspected tnice during the field season by the Superin- 

tendent, Northern Circle, and once during the recess by the Officiating Surveyor 
General and three limes by the Superintendent, Northern Circlp. 

B 219. I t  will undertake next field season detail survey in sheet 43e (remain- 
B F 

der), 43 ,, ,,, ,2, 16, and western halves of 43- f ;~  and triangulation in the Haz- 
dra district. 
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No. 14 PARTY (vids INDEX M A P  NO. I ) .  
220. T h e  operations of 

Psrson~tcI. the party lay in the KohAt 
~ n l p ~ r i a t  ~ f i c e r s  : and Attock districts. 

Captain H. I.. Crosthaait. R.E.. in charge frm 11th October 1907 221. T h e  detail survey 
105th May 1908. Lieutenant V. R. Colter, I.A., in charge from on the 2-inch scale of the 
1st to :oth October 1907. Lieutenant 0 .  H.  8. 'Trenchard, R.E.. in 
charge from 6th May 1908. Captain I-. C. Thuillier, I.A., from 24th the 
October 1907 to 13th April 1908. district has now been 

Provirzcinl Oficcrr : completed, and also two 
Mcrsr3.T. \V. Babonau. H.  H .  B. Hanby, H. B. Sirnons, C. West, complete standard sheets 

A. 8. Hunter, W.  J .  B. hliller, and F. C. Saint. in the Attack district. 
Subovdinatr Eslablislrmtnt : 222. Operations in the 

39 Surveyors, etc. field commenced in the 
middle of November I 907, 

and the party returned to recess quarters in Mussooree about middle of May 
I 908. 

22.3. The  country surveyed was on the  whole suitable for survey operations, 
being practically destitute of  forest growth. Portions of the KohBt district are 
mountainous and difficult of  access, but nearly the whole of the Attock district 
consists of undulating countrv, intersected by deep r,,vines.  wing to prevailing 
drought the surveyors experienced difficulty in obtaining water. 

224. The  area surveyed on a scale of 2 inches = I mile was 2,103 square 
miles. 

225. T h e  area triangulated amounted to 1,365 square miles, which with the 
balance of I ,705 square miles previously triangulated gives a total of 3,070 square 
miles available for survey during the coming season. 

226. T h e  cost-rates are a s  follows :- 
Per square mile. 

a 
Detail survey 2-inch scale . , . . . , 30'5 
Triangulation , . . . , . . , 7'2 

Mapping . , . . . . .  7'7 
and the total cost-rate of 845.4 per square mile compares favourably with last 
year's rate of 857 '5.  

227. The total cost of  the party for the year under report was R95,003. 
228. The fair mapping of the following I I standard sheets (drawn on the 

scale of 2 inches = I mile, for ~.eduction to I inch = 1 mile, and surveyed during 
0 the year under report), was taken up during recess, vis., 3 8  a,  6, 8, lo, 

l z ,  ,4, 1 6  

and 4 3  &, and they will be forwarded to the St~perintendent, Northern Circle, 
for submission to the reproducing offices in January and February 1909. 

229. The  party was inspected in the field by the Superintendent, Northern 
Circle, in December 1907. 

230. T h e  programme for the next field season provides for a continuation 
of the work in an easterly direction between the latitudes of 33" and 3 4 ,  to  
complete the detl-il survey of the Hazdra district in degree sheet 43 C, and for 
triangulation in degree sheet 43 G .  
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N O R T H E R N  CIRCLE. 

No. 18 PARTY (vide ~ N D E X  MAP No. I ) .  

23 1 .  The head-quarters of the party remained at Dera Ismall Khan 
throughout the field season, 

~cusorzrre l .  opening there cn I I th Nov- 
Inlpcrial Oficerr : erriber 1907. 

Captain E. A. Tandy, R.E., in charge. 232. Surveyors were Con- 
Lieatenant V. R .  Cotter, I.A. centrated a t  first in the area 

Provincial OBicers : comprised by standard sheets 
L in Meurs. G .  J. 5 .  Rae, C E. C. French, J.  R. Nedand, P. D. 3 8  and 3 8  F, 

Simpson, and F. C. Pilcher. Babu Maya Das Puri, and Munshi 
A ~ ~ U I  Aziz. three camps, under leute- 

Subordirlate Establishment : nant Cotter and Messrs. 

a s  Surveyors, 13 Traversers, 17 Draftsmen, 10  Computers, 3 
French and Simpson, and 

Writers, and r Hospital Assistant. two surveyors were deputed 
to survev the bed of the 

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

I 
traversers were employed in sheets 3 9  - and 3 9  +, T h e  sheets surveyed were 

P I 
13 

38 - 8, 15,16 I 3' x 4 ,  and 3 9  13. 
233. On the completion of the triangulation in January, detail survey work 

L 
was continued in sheets 38 and triangulation was carried on in sheets 

P 
38 1, 2, 5, 10, 14 

8 and by the end of March work was started on the I-inch scale 

in sheet 39 '3 
234. The outturn and cost-rates were as  follows :- 

Per square mile 
R 

n-inch surveys 1,267 square miles at . . . . 35'0 
1 ,, ,, 539 I . . . . . 7'4 
Triangulation 1,71 z 11 . . . . 9' 1 

The  rates for the  two scales of survey are not fairly comparable a s  some of 
the 2-inch work was very difficult, while the I-inch work was nearly all easy, 
falling in the bed of the Indus and involving no contouring. 

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

square miles in very open plains, the least being 5$ square miles. T h e  average 
monthly outturn of I-inch mork was 42 square miles. 

237. T h e  traverse outturn was 462 linear miles a t  8 7 . 4  per mile. It was 
only supplementary to points already existing, and included the taking of vertical 
angles to fix heights. 

238. Surveyor Garjman Rai was employed from Septembtr  1907 to January 
1908 in bringing up to date the maps of the country all round Simla, to  facilitate 
t h r  production of a special I-lnch map of that area. H e  was alsc employed 
from May to July 1908 in assisting local officials to fix a boundary in the Simla 
Hill station (Tehri-Garhwil, Keonthal, and Jaunsdr). 

L P I 239. Standard sheets 38 8. 16, 38 7 ,  and 39, were completed and for- 
warded to the Superintendent, Northern circle, for suglnission to the reproducing 

L P ofFices, and 3 8  ,, and 38 1 will be forwarded in January 1909. 
. . 

240. ~ c i r i - b o d 6  ~~avdrse.- his was carried out under Mr. Rae, with head- 
quarters a t  Montgomery. Eleven traversers were originally allotted to this work: 
but during the season about half mere graduzlly drafted away to meet the 
requirements of the Riverain section, thereby disturbing progress considerably. 
Difficulties in regard to transport and labour in the desert were again consider- 
able. The  ol~tturn was about 1,000 linear miles of traverse, fixing nearly 400 
bases. It  is proposed to complete the remainder of the area next season. 

241. Riverain Work.-This was continued by Dabu Maya Das Puri with 
hend-quarters a t  Lahore. 

242. T h e  Superintendent, Northern Circle, inspected the party in the field in 
December 1907 and April 1908, and frequently during the  recess. It was also 
inspected by the Officiating Surveyor General in September 1908. 
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243. The  programme for next season involves the completion of sheets 
L 1 M L 

j8=13' 1 , 2 , 5 . 6 , ~ ~ , 8 , 9 , 1 o ~  59 . 9 ' a n d 3 9 7 '  Of these sheets, 38 and 
I 39 G,  and the bed of the Indus, with all country east of it, will be surveyed 

on the I-inch scale and triangulation and traverse will be carried out in sheets 
38 P and 4 3  D. 

N O R T H E R N  CIRCLE. 

244. T h e  office in Dehra closed on 18th October 1907 and re-opened a t  
Persoranel. Sohdwa railway sta~ion in 

the Jhelum district on 
Pro~rincinl Oficers : ~ 3 r d  October. Owing to 

Mr. G. P. ra te  in charge, and Mr. hl. C. Petters. a wagon containing the 
Subordi,rnte 6slablishnrent : equipment of the party 

5 ,  Irstructors, 22 Surve)ors, 2 Traversers, I Computer, and 2 
Writers. having broken down on 

the railway, field work was 
not commenced till middle of November: 

245. A portion of Kashmlr State was included in the season's outturn of 
G work in sheet 43 ,. 

G 246. The  scale of survey was 2 inches= I mile. Standard sheets 43-,, .- 
and  434 have been completed, but owing to the lack of finished draftsmen in 

H the party they could not be fair drawn, but they together with 4 3 ~  (surveyed in 
1906-07) have been sent to the Superintendent, Northern Circle, for final pre- 
paration in his office during the winter of 1908-09. 

247. An area of 487 square miles \\'as surveyed on the 2-inch scale and 
7gosquare miles triangulated. Cost-rates have been omitted as  this is a training 
party. 

248. The total cost of the party for the season under report was 8 4 1 ~ ~ 0 7 .  
249, Degree sheets 43 C, 0, G ,  and H were partly triangulated. 
250. The  health of the party was good throughout the ycar. It returned 

t o  recess quarters at Llehra on 15th May 1908, and will be broken up on 31st 
October I 908. 

CADASTRAL AND TRAVERSE SURVEYS. 

BENGAL. A N D  E A S T E R N  BENGAL (vide INDEX M A P  NO. 2). 

251. The operntions in Bengal and Eastern Bengal were under the supervi- 
sion of Captain F. C. Hirst, I.A., Officiating Superintendent, Provincial Surveys, 
Bengal, throughout the year. T h e  work was carried out by three parties, two 
of which, in addition to traverse work, carried out topographical surveys. 

252. T h e  outlurn for the year under report in square miles is as  follows :-- 

No. 4 PARTY (BENGAL).  

Traversing . . . .  . . 
Topographical Surveys, z"= I mile , . . 

Perso~rnr~. 253. The party was crn- 
Pro~~i~rcinl Oficsrs : ployed on traverse work 

Messrs. N. Bedlord (in charge), E. G .  Hardinge, 0. J.  H .  Hart, in the Patna, Shahabad, 
and  J. H .  Johnson. and Monghyr districts, 

514 bord~nate Establish~~la~rt : - and also carried OLIL a 
I Military Hospital As i s tant ,  7 Accountants and  Writers, 29 

Computers, Draltsrnen, etc., 47 Traversers and Surveyors, and 640 number of petty surveys* 
Menials. 

Bengal. 

3,609 

1,440 

Eastern Bengal. 

2,694 

... 
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254. T h e  outturn for the season with cost-rates per square mile is a s  
follows :- 

pegs. 
The Kevenue Survey maps were used as  guides in obtaining the boun- 

daries. 'I'he traverse boundaries agree very well with the Revenue Survey 
boundaries. 

The  demarcatio~l was generally found to be good. 
258. The  progr,lmme for next year is the traverse survey of about 1,600 

square miles of the Shahabad district. 

Patna . . . , 

Shahabad . . . , 
Various . . 

Monghyr . . . , 

No. 5 PARTY (BENGAL). 

Cost.rate 
per sq. 
mile. 

259. From the 1st November 1907 the head and traverse camps were 

Pcrsonirel. amalgamated. Traverse 
operations mere carried on 

Provincinl Oflcors : in districls Ranchi, Mid- 
Messrs. C. S .  Kraal (in charge), C. H .  G. Johnson, and I .  Newton. napore, Singhbhum, and 

Strbordinnts Eslablislr~nerrt : Manbhum. Besides these, 
2 Supervisors, 6 Writers and Accountants, 29 Computers, Drafts- a nulnber of petty surveys 

men, etc., 40 Traversers, and 629 Menials. were carried out. 
260. The outturn for the season with cost-rates per square mile is a s  

follows : - 
I i I 

Area 
in sq. 
miles. 

District. 

255. T h e  cost-rates are fair to good. 
256. T h e  total cost of the party for the yeilr under report was 874,263. 
257. The traversing has been sui~ably connected with the Great Trigono- 

metrical Survey and proves well. 
In the programme detailed in the table abovl, there were 32,792 theodolite 

stations which were marked by 5,349 stones a t  yillage trijunctions, 25,285 cylin- 
ders, 321 bricks, 27 iron pegs along the munic~pal limits, and 1,810 wooden 

District. 

Nature of operations. 

R 
41'0 
37'3 
... -- 
... ---- 
40.8 

Trnver~e . . . . . 1 ,142  

Do. . . . . I 347 

Area Cost-rate 
Nature of operations. I in s q  1 per sq. 

miles. mile. 

I 

Petty surveys excludinglinear relay- 
ing work. 

TOTAL , 

Topographical survey z"= I mile . 

Ranchi . . . . 
Ranchi Municipality . . 
Midnapore . . . 
Singbbhurn . . . 
Manbhurn . . . .  

42 

1,531 

183 

Traverse . . . . 
Ditto . . . .  
Ditto . . 
Ditto . . . . 
Ditto . . . .  

Mayurbhanja Dispute . I 18 / ) L i ! l e a l  
Sikkim Wining claims . . . . a - rr~~ies. 

I I I 
The  cost.rates are good, considering the scattered nature of the pro- 

gramme. 
261. The total cost oi the party for the y e l r  under report was #78,182. 
262. T l ~ e  traverse work w a s  connected with twelve stations of the Great 

Trigonornetrical Survey. There were In all 45,513 theodolite stations. Of this 



54 PART II. 

number 3,789 were trijunctions marked by stones, and the remaining 41,7a4 were 
marked by galvanized ant1 baked clay cylinders, country stones, iron and wooden 
pegs and marks cut on rocks "in situ." 

263. T h e  demarcation in Midnapore district was fairly well done, but in the 
remaining districts no attempts were made to demarcate the village boundaries. 
Owing to the hilly and undulating nature of the country under survey the sub- 
tense bar was frequently used. As there were no old existing maps showing 
village boundaries, the villages were surveyed a s  pointed out by the inhabi- 
tants. 

264. The  programme for next year consists of about 300 squaie miles of 
traversing in the Manbhum and 1,300 in the  HaziribAgh districts. 

No. 6 PARTY (EASTERN BENGAL). 

Personnel. 
265. T h e  party com- 

M e w s .  A. \V. Smart. (in charge), P. F. Delaney, L. B. Fitz-Gib- prised two traverse and 
bon, B. F. Cooper, 0. E. C. Judd. 1.. F. Kitchen, C. A .  (YDonel, one traverse and topogra- 
0. J. H. Hart and P. E. Kennegy. ohical sections. 

Subordinate Establishment : 266. T h e  outturn for the 
I Supervisor. 13 Writers and Accountants, 48 Computers and season with Cost-rates per 

Draftsmen, 97 Traversers and Surveyors, 5 Hospital Assistants, and Square mile is as fol-  
1,486 Menials. 

lows :- 

District. Nature of operatio~~s 

Jalpaiguri . . 
Mynrensingh . . . 
Faridpur . . . 
Dacca . . . . 

Kholna . . . .  
Do. . . 

Traverse . 
Ditto . 
Ditto 
Ditto . 

Cost.rate 

miles. mile. 

Traverse for Topography . 
Topography L"= I mile . 

The  above figures exclude work done in the relaying of the Jalpaiguri- 
Bhutan, Jalpaiguri-Cooch Behar boundaries, and certain miscellaneous work. 

The  cost-rates are good for the nature of the country dealt with, which with 
the exception of  Mymensingh district was either very unhealthy or very low 
lying, and it contained certain " diur~t ' '  river-bed tracts. The  rate for Mymen- 
s ~ n g h  is high, because it includes the initial expenditure contingent on the organi- 
zation of a new section which was fcrmed in October 1907. 

267. T h e  total cost of the party for the year under report was I i s  2,80,192. 
268. The  surrey of the Sundarbans forcsts is now completetl to the rel~ef 

of all who were connected with it. As in previous years, food and water have 
been carried by a flotilla of launches and boats for the n hole c:stablishment. The 
system of survey used was that adopted in previous years. 

269. Excluding the Sundarbans 42,168 points were marked as  theodolite 
stations. 

270. The  prugramme for the next survey year is the continuance of the 
traverse surtey of the Jalpaiguri, M~rnensingh, and Dacca districts. It also 
includes an awkward river-bed programme in the lower reaches of the Ganges, 
Padma, and Meghna rivers. 
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UPPER AND LOWER BURMA, 

No. 7 PARTY. 
271. The  party was under the administrative charge of Lieutenant-Colonel 

P. 1. Gordon, I.A., 
Pevson~~c l .  thro6ghout the  year. T h e  operations consist- 

Pvovincinl Oficers : ed of the completion of 
Messrs 0. D. Smart (in charge), C. G.  Lee. C. S.  I.ittlewood, and the cadastral survey in W. E. S. Swiney, Babu Jagadamba Prasad. 

the Thayetmyo district 
Slrbovdinote Establirhalcrrt : and of that part of the 

ro Traversers, ro Computers, 13 Draftsmen, 2 Typers, 4 Estimators, Pyapan district which 
and 69 Field Surveyors. had been traversed 

during the previous year, 
and the traverse and cadastral survey of parts of the Yarnkthin and Pegu dis- 
tricts. T h e  programme was completed, and with it cadastral survey operations in 
Burma come to an end a s  far as  the Survey of India is concerned, and the party 
will be broken up in Noveniber 1908. 

272. The  outturn and cost-rates were as lollows :- 

(a)  Calculated on the cultivated area only. 
( I )  Includes jung.1~. 
(c) Includes jungle but eacludes 25 square' miles of forest reserve not mapped. 

273. The  party took the field in the middle of  November 1907, and returned 
to recess uarters a t  Maymyo at  the end of May 1908. 

274. h a y d ~ ~ ~ o . - ~ n  area of 637 square miles was surveyed on the 16-inch 
scale in the Allanmyo and Minhla townships; of this area only 2 4 1  square miles 
comprising 145,260 fields of an average size of 1-06 acres were cuitivated. T h e  
remaining area, 396 square miles, consisted of water, hills, and jungle in which no 
detail except large streams and important cart-tracks were surveyed; in this 
country the traverse lines were a s  a rule upheld as  kwiva boundaries. The work 
was checked by 174 linear miles of test lines by officers of the party and 433 
linear miles of independent test lines, givlng an average of 2.5 linezr miles of test 
survey to each square mile of cultivation; 927 linear miles of  test lines were also 
run by native Inspectors in the same area. 'The average numbers of anrin 
employed was 49 for I 74 days, and the average daily outturn of each a m h  was 
18  acres comprising I 7 fields. 
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It  was found necessary to run 14 linear miles of sub-traverses in this district, 
t o  include extensions of cultivation that had occurred since last year when the 
traversing of the district was done. 

275. Pegu.-The work in P'egu district consisted of the traverse and cadas- 
tral survey of 207 square miles of newly-formed kwlizs in the Thanatpin town- 
ship ; of this area only 6 6  square miles comprising 66,53 I fields of an average 
size o f  0.64 acres, were cultivated. The  whole area was surveyed in detail on 
the 16-inch scale and kwin boundaries were surveyed a s  demarcated on the 
ground. The  work was checked by 23 linear miles of test lines by officers bf 
the party, supplemented by 186 linear miles of independent lines, giving an aver- 
age of 1.2 linear miles of test survey to each square mile mapped; 378 linear 
miles of test lines were also run by native Inspectors. The  average number of 
amins employed was 25 for 50 days and the average daily outturn was 95 acres 
c~mpr i s ing  54 plots. 

T h e  traversing in this district colered an area of 2 1 4  square n~iles, and 
amocnted to 635 linear miles. The  thecldolite was set up at  2,781 stations of 
nhich 2,201 were new and a-ere marked with galvanized iron cylinders a t  an 
a p  roximate cost of 5 annas per station. The  origin of survey was-latitude ? 
I 7 00' oo" and longitude 96" oo' 00". 

276. Yanz2thi?i.-The operations consisted of the traverse and cadastral 
survey ol an area of I 14 square miles of scattered blocks in the Pyinmana town- 
ship ; of this area only 21  square miles comprising 25,563 fields of an average 
size 01 0.53 acres were cultivated, the remainder consisting of hills and jungle in 
which no detail was surveyed except larg.e streams and important cart-tracks. 
The nrorli was checked by 20 linear miles of test lines by olficers of the party, 
and 1 1 4  lir-ear miles of independent test lines, giving an average of 6.4 linear 
miles to each square mile of cultivation ; 252 linear n~iles of test lines were also 
run in the same area by native Inspectors. T h e  average number of amins 
employed was 19 for 59 working days, and the average daily outturn of each 
nmin was 16 acres and 25 fields. 

T h e  traversing in the Yarnkthin district consisted of 452 linear miles; 
double chainkg was employed throughout as  well as  subtense bars for measure- 
ments when necessary. The  theodolite was set up a t  4,184 stations of which 
3,610 \\.ere new and were marked with galvanized iron cylinders a t  an approxi- 
mate cost of 13 annas per station. The  work was connected with one trigono- 
metriral station. T h e  origin of survey was-latitude 20" 30' and longitude 
96" I 5'. 

277 .  Pyap&r.-The cadastral survey consisted of an area of I 2 square miles 
left over from last year's programme, owing to inundations late in the season. 

278. The  area surveyed in Thayetmyo consisted to a large extent of hills 
covered w i ~ h  scrub jungle. T h e  c~l t iv~l t ion consisted largely of taung-ya culti- 
vation, where the fic,lds haye no defined boundaries and are usually allowed to lie 
fallow for several years. This caused considerable delay and difficulty t o  the 
sur\.eynrs ant1 the field season was much prolonged in consequence. In Pegu 
tlie area surveyed consisted 01 land recently formed by the silting up of the Sit- 
tang river; a considerable stretch of land on the eastern or ThatBn bank has been 
eaten away, and a stretch of land ten miles in width has been added to the Pegu 
district. This area has been divided into Rwi7zs and is  bcir~g rapidly taken into 
cultivation. 

The  area surveyed in Yarnkthin ccnsis(erl chiefly of hills and jungle; the 
kioirrs avtragrd less ~ h a n  a square mile a piece and were insufficiently demarcated 
and therelorr troublesome to survey. 

279. T h e  cost-rates arc on the nhole fair. In Thayetmyo the cost-rate 
of cadastral survey \\.as 8 104.4 per square mile which compares favourably 
with the rates i l l  the same district for the previous vear. In PyapBn the 
cost-rate of cadastral survey was R280.2 :AS compared with I2205 for the 
previous year. The small area SUI-\-eyed accounts for the increase. In Pegu 
t ravels i~\g cost R86 and cadastral stlrvry R76.6 per squ;~re milc, which 
rates nla). be considered satisfactory. In Yam&tliin, a s  anticipated, the rates 
are very high both for traversing and c'tdastrnl survey. This  was due partly 
to the nature of the country, which \!as i l l  a hilly and jungle-clad .tract, 
btlt principally to defective demarcation which entailed much loss of Il~nc,ln 
determining where tra\.erse lines slioulc! be run and where the kwlir boundarm 
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should be. The amins in this district were paid fixed salaries instead of by 
contract. 

280. T h e  total cost of the party for the year under report was R1,57,847, 
inc1u:ive of charges for instruments for the local Government. 

28 I .  The health of the party was generally good ; 5 deaths occurred during 
the field season and 3 men were invalided. 

282. The  party was inspected by Colonel Gordon during the field season. 
283. Forty traverse charts have been sent to press durir,g the year. A 

considerable number of traverse charts will remain when the party is brcken up, 
but it is not conten~plated to complete these at  present. All original traverse 
computations will be made over to the Deputy Commissioners of the dis~ricts  to 
which they belong for safe custody, the original traverse field books being depo- 
sited in the Map Record office, Calcutta, The detail survey carried out by the 
party has been added to the original fair sheets of which reprints or new editions 
will be published and all 16.inch maps were completed and sent to press. 

CANTONMENT SUIIVEYS. 

No. I SECTION. 

284. During the season under report, this sec~ion was employed on the 
survey of the cantonments in portions of the Peshiwar, RQwalpindi, Meerut 
and Lucknow divisions, and of Bannu in the Bannu brigade. Mr. F. S. Bell, 
Extra Assistant Superintendent, 4th grade, remained in charge till the 25th 
October, when he was relieved by Mr. E. G .  Little, a retired officer of the Pro- 
vincial service transferred from Bangalore, who carried on the duties till the end 
of the season. 

285. The survey of the forlo\vi~ip cantonments was completed :-Now- 
shera Cavalry cantonment, hlardrin, Abbottalxd, Al~nora, Ranikhet (including 
Chaubattiaj, Naini T11, Benares and Bannu, Landour and the 7 gallies 
(~iarnely :-Baragali, Kdllblgh, Ghora Dhaka and Ichanspur, Changlagali, 
~<h;yragali and Barian) wil be co~npleted by the end of October. A smaJ area 
added to Delhi by an extensior! of the boundary, was,also surveyed. 

286. The mzps of  Lansdowne, Almora Shal~latanpur,  and the bazaars of 
Rlnikhet of Section NO. I ,  and Fort Saint George, Pallrivara~n, Cannanore, 
Trichinopoly, Poonamallee, and the bazahrs of  Bangalore of Section No. 3, were 
sent for publication, and those of Kasauli, Muttra, Lansdowne, and Rlnikhet 
bazaars of Section No. I ,  and Pallivaram, Trichinopoly, and Bangalore bazaars 
of Section No. 3 were published. 

287. The  areas surbeyed iuring the season and the cosbrates were :- 
Acres. Rupees per acre. 

Triangulation . . , . . . . 2,264 
Traversing . 0'45 . . . . .  - 12,894 0'4 5 
Detail survey on 16-inch scale . . . . 21,380 0.70 

I t  ,, on 64- , I  I ,  

Mapping on 16-inch scale . 
11 on 64- ,, ,, . 

The  cost of the 64-inch field work is high owing to the smallness of the area 
surveyed. 

The average outturn per working day was - 
Traversing, 8 angles and 82 chail~s- 
Detail survey on 16-inch scale . . . , . 16 acres. 

, I  5 ,  4 -  , ,, . . . . . 1 ' 2 0 , ,  

288. The total cost for this section for the year under report was R26,850. 
289. The maps of the following cantonments :-Delhi, Sitdpur, and Naini 

Tdl and the remaining bazaar of Belgaum will be submitted for publication 
during October. The Deputy Surveyor General inspected this section during 
December 1907. 

290. Next season it is proposed to survey the cantonments in Bengal 
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291. This section was engaged on the completion of the surveys of tile 
cantonments of the Poona and Mhow divisions, and remained in charge of 
Mr. L. Pocock, a retired officer of the Provincial Service, througl~out the year 
under report. In all, nine cantonments were dealt with, the cantonments them- 
selves being surveyed on the scale of 16 inches=one mile and their bazaars on 
the scale of 6 4  inches=one mile, nhile all were contoured with contours 
run at 5 feet vertical interval. T h e  surveys on the cantonments of Nasirabad, 
Mount Abu, Neemuch, Aurangabad, and Ahmednagar commenced during the 
previous year were completed, and those of Jubbulpore, Mhow, Sehore, and 
Pachmarhi were undertaken and completed, with the exception of a small amount 
of contouring remaining to be finished in Jubbulpore and Pachmarhi, which 
will be finished during October, leaving no further work to be done in the two 
divisions. 

292. The  maps of seven cantonments, viz., DevlAli, Mount Abu, Ajmer, 
Nasirabad, Aurangabad, Ahmednagar, and Neemuch have been completed, and 
forwarded to the Trigonometrical Office for publication, and those of M how and 
Sehore have been far advanced. 

293. T h e  season's outturn and cost-rates are as  under :- 
R 

Traversing . . . . . .  , . 4,462 acres at 0.79 per acre. 
Detail survey including mapping 

and contouring . , . on 16-inch scale . 1 5 1  17  , I ,, 
Ditto ditto 1) 64 j j  j, 418 1 0  8.75 ,, 
Ditto ditto . ,, scale 50 feet = I inch 34 ,, 12'91 ,, 

h,lost of the traversing was done for the work on the scale of I inch=so feet 
entailing very numerous stations, which accounts for the apparently enhanced 
cost. 

294. T h e  total cost for this section for the year under report was 823,662. 
295. T h e  average daily outturn of 16.inch survey was 15.3 acres, and of 

64-inch 1.7 acres without contouring. With contouring, the outturn was I 1 . 2  

acres on the 16-inch scale. T h e  cost-rate of the 16-inch survey without con- 
touring was Ro.54 per acre, and of the 64-inch 8 4  per acre. 

296. The Deputy Surveyor General inspected the section at  Poona in De- 
cember 1907 and again in July 1908 a t  Pachmarhi. H e  also tested the work of 
the section in the field at Jubbulpore in January 1908, and in Pachmarhi in 
July 1908. 

297. During next season the survey of the bazaars, 42 in number, of Secun- 
derabad and Bolarum will be undertaken on a scale of I inch=so feet, or 
105.6 inches=one mile. A large amount of the necessary preliminary 
traverse has been completed, and 640f the sheets have been plotted in readiness 
for the coming season's work. Thirty four and a hall acres of detail survey 
have also been done. Tlie area of the 42 bazaars is about I ,800 acres or approx- 
imately 3 squlre  miles, which on the large scale required will fully occupy the 
section during the whole season. 
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Sumwlary of the Outlurn of work of the FieLd Parties d u r i ~ p  the year 1907-08. 

TOPOORAPHICALSURVEYS. 

I I I 
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Sulnmery of the Otctturn of work of the FieM Pnrties durirzg the  yenv 1007-09. 

C A D A S T R A L  SUR\ 'EYS.  

SPEClr\L S U R V E Y S .  

... 1 2 5  1 Tidal and Levelling . . . 

; 
1 .- 
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V) - 

:: ] D e t a c h  {I Cantonment Section NO. I. . 
rnent' hfeernt and Lucknow Divisions . 

Contonmenl Section No. 11. . 
Pcona and hlhow Divisions. 

105'6 

i 
?i - 
b 
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Port Commissioners' area . 
Salt Lake area in Dhappa . 

Locale o l  Operations. 

10) Double l ~ v e l l i n g .  

t I Lushai Hills, Chin Hills and Ara- 
kan H ~ l l  Tracts. 



T A B U L A R  STAl'EbIENT.  C' I 

Stnte,~rcut s l~owz~zg  the cost-rate of work executed by the Fie/d Pavties durit ig the y c z v  
1907-08. 



PART 11. 

Cadastral atrd Co r i  tonnte~rt Sul,veys. 

(n) Includes certain charges for petty surveys. 
(b)  Cost per acre. 
(c, C a t  per acre including mapping. 
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