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~urueu ~ndia. 

GENERAL REPORT, 

1916-17. 
From 1st October 1916 

To 30th September 1917. 

PART I.-GENERAL REMARKS. 

1.-IKTHODUCTION. 

1. The mum parts of this report, as shewn m the "Contents" on 
the opposite puge, are Pa1·t 9-lVo'l'k of Piel(l Pwrties, &c., summarising 

the operations of the field parties, ~roupel~ under approprint.e headings; 
and Pcwt 3-0.flice lVoTlc, which gi,·es a brief account of the year's progress 

in the head-quarters nnd other offices. Fuller details of these operations 
are being published in Volume XI of the 11 Records of the Survey of 
India." 

2. An abstract showing the progress of the topographical programme 
assigned to the department in 1905, mny be found in Table II on 

page 9. From this it will be seen that the out-turn of topographical survey 
during the current year was 3:2,750* square tniles; and that this -brings 
the total progress since 1905 to 471,583* square miles, leaving 1,350,017 
square miles still to be done. 

3. The first three Index maps, at the end of the report, show the 

progress of this topohrl-aphical programme both in survey and in publication 
in the three circles, while the remaining eleven indexes show the progress in 
publication of the various series of maps appertaining to the scheme, nnd 

also the main framework of triangulation on which the survey of India 
is based. 

4. Table IV on page 34 gi\'es a list of the new publications of the 
Calcutta Offices during the year. A complete list of departmental publica~ 

tions, apart from maps, may be found in the annual "Records of the 
Survey of India"; and lists of new maps are published quarterly by the 
department, as well as in the monthly "Xotes of the Survey of India." 

5. Progress in the Trigonometrical Sur\·ey can only be assessed by a 
study of the "Records of the Survey of India" and the special pubJications 
issued at Debra DUn. The General Report can attempt little more than 
a brief abstract of the locale and· nature of the ditlerent operations. 

•This howe;er excludes 4:11 squo.re miles pre,·iout~ly sun·eyed on a. smaller scale. 



GENERAL.-I.NTRODUCTION. 

6. The following events are notified:-

(«) 

(b) 

(c) 

(d) 

Two Imperinl Officers b1we reverted from temporary military 
duty and :1. third officer, who also reverted, has since 
been recalled to military duty. Four Provincial Officers 
have re\·erted from military duty. 

Owing to the shortage of officers the field work of the whole 
departtilent was ngain considerably curt;tiled. 

The Survey party under an Imperial Officer which accompanied · 

the field-force in Mesopotamia continued survey operations 
there. 

A Survey party under an Imperial Officer was sent to work 
with the Russian Forces in 'Vestern Persia. 

(e) Another Survey party under an Imperial Officer was ordered 
to carry out survey operations in Persia. 

(f) A Survey detachment iu chttrge of a Provincial Officer was 
sent to Salonika to serve under an Imperial Officer on 
military duty there. 

(g) A Survey detachment under a Provincial Officer was attached 
to the Waziristan Field Force from June to August 1917. 

(h) An officer of the Upper Subordinate Service was employed 
on the l\Iakriin Borcler :\Iission from Xovember 1916 to 
April 1917. 

( i) The Mathematical Instrument Office 
registering and valuing binoculars 
in response .to the appeal of 
CounnanLler-in-Chief In India. 

assisted in re~etvmg, 

offered by the public 
His Excellency the 

(j) A standing Committee of Adjustment was formed to deal 
with the estates of deceased Military Officers of the 
Survey of India. 

( k) Tide Tables for the Port of Basrah, containing predictions 
of high and low water from 1st September 1917 to 
31st December 1918, were prepared from tide-pole 
readings supplied by the General Staff and sent to the 
Director of Inland \Vater Transport, Basrah. 

( l) The Government of India have asked the Survey Department 
to make a resurvey of the l\Iayo Salt Mine at Khewra 
and this will be undertaken during season 1917-18. 

(m) A piece of land has been acr1uired in Debra Dun as the 
site of the new Head Quarter Offices to take the place 
of those now located in Calcutta. 

( n) The Royal Geographical Society of London awarded the 
Murchison Grant for 1917 to Rai Bahadur La! Singh 
in recognition of his valua.ble work in Cent-ral Asia under 
Sir Aurel Stein. 



GENERAL.-ADMINI.STRATION AND PERSONNEL. 3 

II.-ADi\IINISTlL\.TIOX AXD PEW30XNEL. 

7. The actual cost of the department for the financial year ending 

'31st March 1917 and of the 2 previous years is shown below:-

19H-1J. Hll-5-16. 1916-17. HE:>.L\RKS. 

-

R•. Rs. BR. 

Gross actual cost ... :>3,32,iH1 30,0S,348 33,16,541' 

Deduct receipts and crl'dits 9,.J8.3Hi 8,35,339 15,04,386' • Th.-.se fi:nlrPs 

' 
are not tinal. 

Net actual cost ... 23,8.J,lH 
I 

21,73,009 
I 18,12,155' 

8. Colonel Sir S. G. Bnrrard, K.C.S.L, R.E., F.R.s. administered the 

department throughout the year. 

9. In -the Imperial Service Brevet-illajor ( Tempornry Lieutenant

Colonel) A. A. Chase, n.s.o., R.E., died on 11th March from wounds 

received in action. Captain E. B. Ca-nlew, R.E., who had -been reported 

as wounded and missing on 26th September 1915 was reported as having 

been killed in action pres~mably on or after the. 25th idem. The 

number of Imperial Officers temporarily reverted to military duty on 

account of the war at the ena of the Survey year is 28* and the 

total casualties to date in ki11ed, or died of wounds are 8. Colonel 

R. A. \Vauhope, C.B., C.M.G., C. I.E.,_ R.E., (Retired), has been re-employed 

temporarily from lsi June 1916. 

In the Provincial Service 1\Iessrs. A. Ewing, M. Gastnml, H. G. Shaw 

and F. B. Powell retired, Df whom the three first named officers have 

been r"e-employed; 1\Ir. P. Kennegy resigned. l\lr. T P. Dewn.r who 

wus employed under the Government of Burma has returned to the 

Survey of India. The number of officers of the Provincial Service 

on deputation to military duty at the end of the Survey year is 1.5. 

Of the total number of officers accepted by the Army Department one 

.has been ki11ed in action and five have re,·erted to the Survey of 

India. 
In the __ Upper Subordinate Sen·ice :3 officers retire(l, 2 probationers 

resigned, 8 probationers were confirmed, 1 _probationer was appointed 

and 2 surveyors and 1 computer were promoted into this service from 

the Lower Subordinate Service. 
The total strength of the dep<trtment at the close of the Survey 

year was 46 * Imperial Officers, 116 t Provincial Officers and 54 Upper 

Subordinates_ besides specialists) clerks, lower subordinates and menials: 

but the number of officers of the first two services . actually employed 

in the department were 18 Imperial Officers and 101 t Provincial 

-Officers including those attached to Overseas Survey Parties, the remainder 

being on military duty. 
10. The Sind-Sagar Party was formed for the execution of 

rectangulation as a basis for the Punjab Government's Sind-Sagar Canal 

and Colonization Project, No. 4 Party being amalgamated with this party. 

!'<to. 20 Party was transferred from the administrative control of 

the Superintendent, Northern Circle and was placed under that of 

the Superintendent, Southern Circle. 

•Jndu(ling 2 officers who were on d(•putation tQ t.he Go\'ernment of Bengal. 

t Excluding otticers rt'-employed. 
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11. The following Honours were conferred on 
department during the year :-

~1embers of the-

Co1npan ion of the Order of 
the lndiftn Bntpi'l·e.

Companions of the Dis-
ti1l[Jltished 
O•·de?".-

Bar to the Disti11gu .. ished 

Se1·vice Orde1·.-

RrHet.-Colonel F. \r. Pirrie, 

Major A. A. McHarg, R.E. 

Major K. W. Pye, ILE. 

Major H. T. Morshead, H.E. 

I. A. 

Major S. W. S. Hamilton, D.s.o., R.E. 

.tlwarded the lifilitcwy · Major M. N. MacLeod, R.E., Captains K. Mason,. 
Gross.- R.E., and H. E. Roome, R.E. 

Bar to the Jlfilitary Cross.- Brevet-Major F. P. Nasworthy, >!.C., R.E. 

ilwa?"<led the Orde·•· of Major A. A. McHarg, o.s.o., R.E. 

St. Stcmislas, Srd class 
with C1·ossed SwO?·ds.-

p,.omoted to Brevet- Lieutenant-Colonel F. W. Pit·rie, I.A. 

Colonel.-
PrO?noted to B1·evet- Major C. P. Gunter, R.E. 

L ietttenant- Oolonel.-

Promoted to B1·evet- Captains A. A. Chase, o.s.o., R.E. and F. P . 
.Jfajo?'.- Nosworthy, M.C., R.E . 

.lJ!entioned in despatches.- Brevet-Colonel F. W. Pirrie, c.I.E., I.A. (fourth 
time). 

Major G. A. Beazeley, R.E. 

Major H. Wood, n E. 

Brevet-Lieut.-Colonel C. M. Browne, o.s.o., R.E. 

"(third time). 

Captain E. C. Baker, n. E. (died of wounds). 
Major H. J. Couchman, M.C., R.E. 

Major H. T. 1\Iorshead, D.S o., R.E. 

Captain G. F. T. Oakes, ILE. (died of wounds). 
Brevet-Major (Temporary Lieut.-Colonel) A. A. 

Chase, D.s.o., R.K (twice during the year}· 
-since killed. 

Brevet-Major F. P. Nasworthy, >!.C., U.E. (twice). 
liir. A. J, Booth. 

Mr. Laltan Khan (second time). 
The following draftsmen of the Army Section of No. 6 Drawing 

Office (Simla) ha\'e been promoted in recognition of their services in 
India in connection with the war:-

Conductor R. Graham to be Assistant Commissary with the 
honorary rank of Lieutenant. 

Sub-Conductor W. Smith to be Conductor. 

12. The following taLle shows the distriLution of officers during 
the year: The names of officers on deputation to local Governments 
or tnilitnry duty are omitted. s'everal names occur more than once 
on account of transfers from one office to another :-



GENEHAL.-ADMINIST!IATION AND PERSONNEL. 

TABLE I-DISPOSITION OF OFFICERS, 1916-17. 

SURVEYOR GENERAL OF INDIA-Colonel Sir Sidney G. BmTard, K.c.s.r., R.E., F.R.S. 

Surveyor 
Office. 

No. 6 
Office, 

Imperial Officers. 

General's Major L. C. Thuillier, I.A. 

Drawing Major C. J, Arbery ................. . 
Simla. 

P-rovincial Officers. Cj>per Subordinates. 

1tlr. Dhani Ram Verma ................................................. .. 
, Asmat-ullah Khan1 K.S. 
, A. B. H1mt.er 

5 

L01t'l'r 
SubClrdi11ate~, J·r. 

5 F:nropean 
Dmftsnum. 

4 Printera. 
3 C\t'rks. 

211 IuJ.iau Drufbnnen. 

BasrahSurveyParty Bt .. -Colonol F. W. Pit·rie, c.r.E., Mr. J. McCmken .......... .. ?tir. :Kanak Chand Purl ......... 27 Surn•yon, &c. 
I.A. , F. C. Pilcher 

1\lajor G. A. Rettzeley, R.F.. ,. W. H. Strong 
Captain W. E. Perry, R.E. , A. ,J. Booth 

,, J. C. St. C. Pollett 

,. Hhnmha Ram 
, Anm~dtl. Pru<>U.d. Ghosh 

Persian 
Party. 

Survey Major E. T. Rich, R.E ............. Mr. A. F. Murphy ............ Mr. Sher Jaug, K.B. ............... 4 Surveyors. 

Western Persia. .Major H. McC. Cowie, R.E ....... IHr. D. K. Rennick ............ :Mr. H::a.mid Gul ..................... 4 Surveyors. 
Survey Party. Captain W. E. Perry, R.E. ,. Lu.ltnn Khan 

Salonika Survey ............................................. Mr. H. n. Simons ............ Mr. Jnmuu, Prasnd, R.S. ......... 8 Sun·eyore. 
Detachment. 

SUPERINTENDENT, MAP [ L~'ent .• Oulonel W. ~{. Cold.s~ream, R.B. (Temporarily Tererted to milila·ry duty). 
PUBLICATION- Lteut.·Colonel C. H. D. R) der, c.u., o.s.o., R.E. 

Map Publication 
Office, Calcutta. 

Impe-rial Officers. Provincirtl q{/icers. 

Mr. M. Gastaud ............. .. 

Upper Suborrlinat~:s. !.ower 
Subordbwtes, ~'('. 

No. 1 Drawing 
Office, Map Record 
and Issue Office and 
Engraving Office, 
Calcutta. 

Major R. L. Crosthwait, R.E • 
Lieut-. .-Colonel A. Mears, I.A. 

... Mr. P. Williams ............. .. 

Photo.-Litho. 
Office,. Calcutta. 

Mathematical Inw 
strument Office, 
Calcutta. 

Ben!>al & Bihar 
& Or1ssa Drawi~g 
Office, (Imperial 
Standard Mapping 
Section). 

Major H. McC. Cowie, R.E. • .. 
Captain F. J. M. King, R.E .... 

,. C. G. Lewis, R.E. 

Mr. '1'. A. Ferrier ................ .. 

, :M. C. Petters 
, Jagoda mba ProAAd 
,, Abiml.llh Uhmtd.er Bose 
, C. We11t 
, P. Simpson 
, Priva Nath Sur 
, D. k. U<>nni.ck 
, A. A. 1-:ro.~.ham 
, '1'. F. Kitchen 
, H. H. P. Butterfield 
, Jiyu Llll Sahgu.l 

................................................................................................................ ! 

Mr. E. G. Hardinge 
., P. Simpsou 

SUPERINTENDENT, ( . . 
NORTHERN CIItCJ:,E]J-:--~•eut .. Colonel C. L. Ro\Jel tson, c.M.o., R.E. 

Imperial Officers. 

No. 3 Drawing ............................... , .......... .. 
Office, Mussoorie. 

No.1 Party, ............ ······ ................................ ······ 
Knshmir tout Jammn 
Stat~ P1111jab a11d 
N. W. F. Province. 

Provinc-ial Officers. Upper SubortUnates. Low" 
Subordinates, tic. 

Mr. J. A. Freeman ............ Mr. Itnam Din ........................ 30 Drofblmen, &c. 
" E. B. West 

l'!Ir. B. R. Huahes ........... . 
, G. J. S. Hae 
, H. P. D. Morkm 
,. P. A. T. Kenny 
, R. C. Hanson 

Mr. Rher Janj;f, K.B .............. .. 
,. NatlUL Singh, R.&. 
" Hamid Gul 
, Jagdee11h Prasad Vastav 

36 Surveyo!'ll, &c. 

No.2 Party, ........... . .............................................. Mr. T. W. Habona.u ............ Mr. Chuni La! Kapur ............... 26 Surveyof'll, &c. 
, F. n. Pow~ll , Ghula.m Hasan P•otjab, R<i.qmtiina a1td 

Delhi ProL'Ince. 

No. 3 Party, ........... . 
United PI'01'111CCS .. trnd 
Pu11jab, 

No. 4 Party, ......... , .. Major H. L. Crosthwait, R.E. 
United Pl'orwces. 

Sind-Sft.gar Paty, ... Major H. L. Crost.hwait, R.E. 
F11ited PrOL•inces. 

,. R. E. Sn.ubolle 
,. J. H .. Johnson 
, J. A. C::a.lvert 

Mr. H. H. R. H!tnby ...... Mr. Muhammad Hnllllin 54 Surveyora, &c. 
, E. J. ni_'flrie ,. Amir Abdul S~~.hun Matlub 
, A. M. Talati, L. c. E. Ahmad 
., H. T. Hull'hes 
, G. E. R. ~ooper 
,. 1oloqimuddin 

:Mr. H. W. Bi~tJrie ............ :Mr. Mohammad Hu~~ain Kha.n ... 2a Surveyors, &c. 
, J. A. F~emlln ,. Daulat Ram Vohra 
, J. C. C.L{'Urs 
,. E. C. O'Su\liv11.n 
., F. ,J. Grice 
, Duni Chand Purl 

Mr .. T. C:. C'. Ll'lln ............ 111r. Mohammad Rusnin Khan ... 18 Surveyora, &c. 
., F .. 1. Grice , Xu.UiUad KLan 

Riverain 
ment, 
PMI)ab. 

Detach- ............................................. Mr. Mayu Da.s Puri, R.8 .... Mr. Pum.s Ram ..................... 74. Sun-eyora, &c. 
,. Junma Prusa.d, R.S. 

Tank Survey 
Detachment, 
n·a:il·ixfrin. 

Mr. P. A. 1'- Kt•nny 
, Duni Chand 1-'uri 

,. Mahonwd Lutf Ali 
., Lak11hmi Uutt Joshi 
, Yidyu. Dbor Chopm. 

2 Surveyon. 
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TABLE 1-(0ontinued).-DISPOSITION OF OFFICERS, 1916-17. 

SUPERINTENDEN"S}-Colonel T F. B. Renny·T.,;Iyour, c.s.r., "·"· 
SOUTHERN CIRCL.!!i . . 

No. 4 Drawing 
Office, Bangalore. 

Imp~rial Officers. 

No.5 Party, ....................................................... .. 
Bt•riir, l'rnltallmhtt 

ffllli 

Ccntnd Prot'il!ces. 

No. 6 Party,............ .. ......................................... . 
Boml•fl!/, H!idenibUd tuld. 

Jfudrw;. 

No.7 Party, .......... 
Jludras. 

Provinc-ifll Officers. 

~[r. ,r. H. Xi{'hol 
, F. P. Wttlsh 
, S. F. Xurman 

Upper Snborrl-inatcs. Lower 
S·ubord·i11ates, rf:c. 

;\[r, B. V. Xan\}lltU\ Hao ......... 33 Dmfbmum, &c. 

Mr. P. R. Awll'l""Oll ......... Mr. Dammlar Khadilkar ........ ::?2 Surv('yors, &c. 
c. wl'~t. 
lbji :\hlul Rahim, K.B. 
_!<'.H. Gmnt 

Mr. J. O'B. n .. nnglwy ...... Mr. EJ..-nnth Rattu 
J{am .Naruya.n Hastir 
NnbiJad Klmu 
.i\lu.;n,J Khun 

" 

E. A. i\lt'Yt'l' 
F. C. Pil;•lun 
Muu,;.hi Ltll, B.A. 
li', W . .Smith 
1\I. S. ( ~nn~sa Aiy_ar 
K. S. Uopa.laclu~rt, B.A. 

Mr. W. M. Horman ·::.: ...•. Mr. Abdul Httkk. K.s~·: .......... 39 Snr\·eyors, &c. 
H. B. Si~non:; 
V. ,V, .Morton 
H. H. P. Butterfield 
H. 'I'. Wwtt 

, )J. 8. Hti:rilmm lyer 

Ko1lamll•nt ~fnndantm 
P. H. Veugn.svami 

" Shib La! 
H. Xunt-"imlJamurti Rao 
Shaikh Muhammad Salik 

, E. X. }.1ntes..'Ln, B.A. 
, Pnliu Rehari Ro\' 

Jitetulra Mohau )Iukerji 

No.8 Party, ..... , ................................................... Mr. W. F. E. Adams ....... Mr. Ananlamo Dhondiha 26 Surveyors, &c. 
][ d .M. Mllhadeva MudaJiur, l\lanJhl'(', R.S. 
· a rn.s. " M.A. K. :Narnynna"J\'A.mi Chetti 

No. 20 Party ......... . 
Riitl'alpimli, Chifriil, 
Dro.<h, Ghail'af, Jh,•fum, 
Si11/kof Topa, Dhnrm. 
sri/a, (•ftmnan, Jhtin.~i, 
D('oli, N••••mu<'h, Na.~irri
brid, Alunadtmgar, Drti
'Zimln, l<~ndr•ltl, lflfta 
aml Z<im (.'a,trnPHCtlts, 

Training Section, ... 
Aly~ote, 

................................ ,_ ......... . 

Mr. A. Ewiug ................ . 
0. D. ,J\lckson 

Mr. Dharmu ......................... 25 Surveyors, &:c. 

:Mr. S. S, McA'F. Fielding 1\rr, HlLri Rum Chandra 11 Surveyoffl
1 

&c. 
" S. li'. Norman Jogalekar and Pupils. 

" G. K. N ara.simha J · 
K R V k 

'. 
R
Ayyangn.r Under training • ... entaao 

Afraz Gul Khau 

SUPERINTENDENT, I . ' . 
EASTERN CIRCLE . -Lteut .. Colonel R. T. Cr1chton, c. I.E., u. 

No. 5 Drawing 
Ofllce, Shillong. 

No. 9 Party, .......... .. 
B{'nyul 

Bihar and Orissa. 

Imperial Officers. 

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

Provinm.'al Officers, Upper Subordinatu. Lowff' 
SubQ1'dinatffl, &c. 

Mr. J. H. S. 'Vilson ...................................................... 24 D1-aftsmen, &c. 
n E. Claudius 

Mr. J. Smith ..................... 1\lr, Ram Singh ..................... 27 Surveyors, &c • 
,. Dlumi Ram Verma. ., Amulya. Charan Ghosh 
., A. B. Hunter , Gopal Lal .Mitm 
, B. C. Newland 
, Amar Krishna .Mitra. 

No. 10 Party, ........ Major E. T. 
Upper Bm·ma. 

Rich, R.E ... : ......... Mr. l\L C. Pet.teN ............... Mr. R~tynt ?.fuhammad, K.S. • .. 23 Surveyors, &c. 
, W, G .• Jar\10 ., ~lnung Kyaw Nyein 
, H. H. Creed , Dhirendra. Nath Saba 
,. A. V. Dickson , R1Lm Prasad, R.s. 

Dhirendra. Nath 
Ranerjee, L.C.E, 

No.u!,!er ~~rtl~.~~······ ............................................ . 
Burma. 

Mr. J. 0. GT('iff .................. :Mr. Lachman Daji Jadu R.B .... 30 Surveyors, &c. 
, C. E. C. Fr<'nch " Dalhir Rai ' 

No. 12 Party, ......... 
Assum, 

, 0 .• T. H. Hart " Pra.tulChandra SenGupta, 
, T. P. Dewar B. Sc. 
, C. 0. Picurd 

Lieut.-Colonel A. Mean, I.A .... .hlr. H. W. Rig~e ............... Mr. Girija. Sonker Ba8Chi. ........ 35 Surveyors, &:c. 
., E. G. Haf'llinge 
., PramadaranjanRay, R.s. 
, E. ?tf. Kenny 
., Prafulla Chandra. Mitra., 

B.A. 
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TABLE 1-(0oncluded).-DISPOSITION OF OFFICERS, 1916-17. 

SUPERINTENDENT OF THE } 
TRIGONOMETRICAL SURVEY -Colonel G. P. Lenox-Conyngham, R.E. 

Imperial O:fflcers. Provincial Officers. Lower 
· Snbordinates, <fc. 

Upper Subordinates. 

( Aftachcd) 
Superintendent's 

Office. 
Colonel R .. A. \Vauhope, C.'B., ?1[1·. H. A. Charrier ....................................................... . 

Computing Office 

C.M,G., C.l.J.:., R.E. 

Mr. J. dt'GmaiJ Hunter, !of. A. 
Major H. i\IcC. Cowie, R.E. 

No._ 2 Drawing Major H. H. 'l'nn1er, R.F.. 
Office and Forest 
Map Office, Dehra 
DUn. 

1\Ir. Hanuman Pmsad ....... ,. Mr. Samt Kumar Mukerji. ...... 51 Cornputers,&c, 

Mr. 0. C. Ollenbach 
., C. C. Hyrne 
, H. C. W. Stot.esbury 

0. N. Pushong 
, F. H. Grant 

Jl'. B. Kit.chcn 
, Abdul KiLrim, B.A. 

F. J. Grice 

Mr. Lal SinR'h, R.B ................ 89 Draftsmen, &c, 
11 Ham .Siu!fh, R . .S. 

No. 13 Party, ......... Colonel G. P. Lenox-Conyughn.ru, ....................................... ............................................. 2 Computers, &c. 
(Astron-omical), , , R.~:. 

Mn.)or H. H. Iurner1 It. E. 
Ma-Jor H. McC. Uow1e, R.R. 

No, 14 Party, ......... Colonel G. P. Lenox-ConyJJglm.In, ....................................... .......................................... ... 2 Cou1puters, &c. 
(Perldnl!wt), . _ . R.E. 

MaJor H. McC. CoWie, R.l-!. 

No. 15 Party, ......... Mr. J. dcGJ-uufi Hunter, M.A .. ,. 
( 'l'ria11gulatio1!). 

No. 16 Party, .................................................... . 
(Tidal). 

No. 17 Party, ..................................................... . 
(LetrelliJ!g). 

No. 18 Party, ..................................................... . 
(Magnettc). 

No. 19 Party, ......... 
(Base Line). 

Mr. H. G. Shaw ............... Mr. Jugn.l Behari Lal. .............. 9 Computers, &c. 
, , L. Williams 
, lta.j Bahadur Mathur, 

B.A., 

lllr. Syed Aulad Hossein, ............................................ , 20 Computers, &-c. 
K.B, 

, 0. C. Ollenbach 
, Syed Zille Hasnain 

Mr. H. G. S11aw ............... Mr. So.tish Chandra. Mukerjee 12 Recorders, &e. 
D. H. Luxa 

, Rnj Bahadur Mathur, 
B.A.. 

, G.A.Korman 
, Abdul Karim, B.A. 

F'. J. Grice 
, N. N. Chuckerbutty, 

L.C.E. 

Mr. E. C. J. Bond ..... : ...... Mr. Kanuw. Kumar Do.s, B.A., 
, Rama. Prasad Ray, B.A.. 11 Bul.hu Bhu&m Shome 
, N. R. Ma.zumdo:r · 
, Raj Bahadur Mathur, 

Mr. E. C. J. Bond 
, 0. N. Pushong 

B.A. 

. ....................................... ~ .... . 

2 Magnotio Ob-
sen·ers. 

12 Computers, &c. 

3 Computers, &c. 



CO:N'fENTS OF PART 2.-WOHK OF FIELD PARTIES, &c. 

I.-'TOl'OGRAl'II!CAt. SUllV~~· ••• 

Page. 
-Table II, progress since 1905 •• • 9 

Table III, out-tm.ns and costs... 10 
Northern Circle 

Southern Circle 
Eastern Circle 

12 
13 
14 

11.-FOREST SURVEYS -Northern Circle 16 
16 
16 

Southern Circle 
Eastern Circle 

III.-cANTONUENT AND LARGE·SCALE SURVEYS -No.1 Party 

No.2 Party 
No.3 Party 

17 
17 
17 

IV.-TRIGONOMETRICAL SURVEYS 

Punj~b Rh;erain i:>~ta~·hW.ent ••• 17 . 
Cantonments 18 

-Astronomical Latitudes •.. 20 
Pendulum Observations •. . 20 
Tria.ngulation 20 
Tidal Operations ... 21 

Levelling 22 
Base Line Oper8.tions 23 
Magnetic Survey ... 23-



WORK OF FIELD PARTIES, &c.-TOPOGRAPHICAL SURVEYS. 9 

PART 2.-WORK OF FIELD PARTIES, &c. 

I.-TOPOGRAPHICAL SURVEYS. 

13. The two following tables show respectively the progress 
of the topographical programme ·assigned to the depurtment in 1905 

and the out-turns and costs of different parties during the year under 
report. They are followed by brief descriptions of the work of each 

topographical party. 
In 1913, the Secretary of State sanctioner! a scheme for the reduc

tion of the scale of survey of certain sparsely populated areas of India. 

This will greatly reduce the area of survey on the one-inch scale and 
consequently accelerate the r<tte of progress of topographical surveys shewn 
in Table II below. In order to give a better idea of what work actually 

lies before the department, it may be remarked that of the area remam
ing for survey about 600,000 square miles ure likely to be surveyed on 

the half-inch or smaller scale. 

Table H.-Progress of Topographical Surveys since 1905. 

Survey year. Scales of Survey. 
Northern Southern En!ltNn To·r,\LS. 

Circle. Circle. Circle. 

Sq. miles. Sq. miles. I Sq. m,iles. Sq. miles. 

1905-06 ... Mostly 2-inch and l-inch 6,278 1,060 10,8~2 18,260 

1906-07 ... ditto ... 7,519 7,606 8,659 23,844 

1907-08 ... ditto ... 14,530 9,256 12,4:11 36.217 

1908-09 ... ditto ... 18.624 12,526 11,542 42.692 

1909-10 ... 1\fostly l-inch ... 23,833 12,532 9,736 46.101 

1910-11 ... ditto ... 27,528 13,171 9.218 49.917 

1911-12 ... ditto ... 23,852 9,115 10,654 43,021 

1912-13 ... Mostly l-inch o.nd t-inch 28,192 13.349 11.886. 53,377 

1913-14 ... ditto ... 25.052 15,844 14.890 55,786 

1914-15 ... ditto ... 12,334 19,286 5,056 36,676 

1915-16 ... ditto ... 8,168 17,243 6.9:n 32.:J42 

1916-17 ... ditto ... 11,689 11.338 9.723 32.750 

Total Areas completed to date .. 1 207.599 142.986 1120.998 ' 471.583 
' 

' Approximate areas for the whole ?50.000 542.800 528.800 1.821.600 
topographtcal programme. 

I 

I 

Approximate areas remaining tor 542.401 '399.814 407.802 1.350.01? 
survey. 



10 \\'OllK OF FIELD PARTIES, &c.-TOPOGRAPHICAL SURVEYS. 

Table III -OUT-TURNS and COSTS of Topographical Surveys, 1916-17. 

PA!lTY and LOCALITY. 

Chnrncter of Country. Scale and Class of Survey. 

No. 1 Party-Kashmir, .Tam.mu State, Punjab aml Notth
West Frontier Prol'illce. 

Irrigated pla·ins and barren stony 4-inch Original :Military Sun·ey 
waste. 

M<Jntlfainous with well-wooded l-inch Original S\U'vey •.• 
valletfS and 1'ntricate foot hills. 

Crdlivatetl plains, partly canal l-inch Resurvey ... ... 
irrigated. . 

Broke-n hilly gr01wd !lnd well-wooded l-Inch Supplementary Survey ... 

No.2 Party-Pill+jab, RiijpufiiJJa and Dellu: Pron"nce. 

. . . { l-inch Revision Sun•ey 
Cllll_wat.ed plaws aud sand lnlls 1-_inch Original Survey 

101fh rocky outcrops. ~-lnch Original Sun·ey 
Clllfivated plains and. rocky ou.t. 4-inch Hevision SurYey 

crops. 
Alwar Wwn ... 1!-inch Original_ Sun·ey 

No.3 Party-rnift'd Prm·inces and Puujab. 

Open and wooded plaius mul wooded l-inch Resun·ey ... 
hills. 

Wooded hills ... ... 2-inch Original Sur,•ey .. . 
... 3-inch Original ~pecial Survev .. . Open plains amlunifulating 

Ditto ditto 

Wooded hills 

... 3-inch Supplementary Spe~ial 
Surwy. 

•. . 4-inch Original Special Forest 
Snrvey. 

... 4-inch Suppleruentflry Special 
Forest Survey. 

No.4 Party-lT!Iitl?d Pro~:inces. 
Pla·i11sja.irly clcnsc w·ith mango topes l-inch Resun•ey ... 

Tank Survey Detachment-ll'a:irist,;n. 
Rocl.·y barren hills from l,f!OO to l-inch Ol"iginal Survey 

8,000 feet in altitude. 

... 

... 

OUT·TUHNS. 
COST OF 

SUHVEY AND 
ii!APPING. 

REl\IARKS, 

Areas I Totnls 
on each on all 

Scale. Scales. 
Total I 
costs. 

Sq. miles. Rs. 

I 
208l' 

2,677 

I ,0561 

278 

199 l 1,092 
1,622 

6:J 

2,619 

11 
56 
56 

118 

3 

1,329 

297 

I 
I 

4,219 !
1

l,O:l,700 
(rl) 

2,981 67,56 A 
(f•) 

2,863 84,020 
{e) 

1,329 41,987 
( rl) 

297 6,745 
( .. ) 

Cost
rates. 

Rs. 
ZJel' sq. 
mile. 

24.3 

22'7 

NORTHERN 
CIRCLE. 

(tt) Include~ Rs. i'ifl 
011 !lCCOUJLt Of ('$

t:alJJjsl.tllHO>nt em
ploye(l on mappiu~ 
work iu Basmh 
~u1·rey 1~urty hut. 
ex('ludl'S l~s. Hi.'! 
dd•ita.hle to thl' 
'J'haroch State. 

(II) F.:..::cludes Rs. 85 
dcbited to thc 
J<;xccntive F.n~d
neer. Lower Bl1ri 
lJoiib Canal. 

29"3 (") F.xclud~s Rs. 
2i>,li0 debita hie to 
the l~orest Dc}Jll·l't
meut and Hs. 
1,!!09 dt>hitnble to 
the Settll'-nwut 

Otticer, GorakhJmr. 

31'6 ( ,, Includes cost 
of 5,2!J5 squart• 
miles of mupping 
for villag-e bonn-
Jury editions 
l-inch map~. 

of 

22'7 ((<)Of Planc-tu.bling 
(e) only. 

TOTALS, NORTHERN CIRCLE:- 11,689 sq. m. Rs. 3,03,020 Cost- 25.9 rate 

No. 5 Party-Baiil", Centrallndin mtd Central Provinces. 

Wdl wooded culfivrrted plains ••• l-inch Original Survey 
Wooded intricate hills ... l-inch Revision ~urvey 

... ... 
No.6 Party-Bombay, Hyde1·tibiicl aud Madras. 

Varierl, mostly mululat-itJg ... !·inch Original Survey 
U1ululating and culfivaft·d ... l-inch Original Sun·ey 
Wooded ftat-toppt•d hills ... 1!-inch Resurvey 

... ... 

... 
No.7 Party-Jfadrus. 

Var-iNl ... ... ... l-inch Original Sun·ey ... 
Wooded i11triratc hills ... l-inch Supplementary Survey 
Wvoded, mululatit~y aud hilly ... 2-inch Ori~ino.l Surwy ... 

Ditto ditl<J ... 4-inch Origino.l Smvcy ... 
No. 8 Party-Jfadras. 

High woodul 1111rll()w infricatt• hills l-inch Original SurYey 

Sq. miles. Rs. 

274} 
557 

831 25,983 (fl 

5,045 ) 
l,S57 7,333 1,08,784 

43HoJ . 

8,108} 
24 
65 

3,312 1,05,009 

!Hi 

293 293 28,638 '") 

Rs. SOUTHERN 
per sq. CIRCLE. 
mile. 

31·3 

14·8 

31·7 

(J") Exclude:-: JIM. 
13,1)!19, cost ot !· 
itwh mapping. 

( o) This ai"f"a h:HI 
ht•t'lt pn•,·iou,;\y 
snrv<>red ou 
smal\f.r scale. " 

(II) F.xcluJ<:>s R>~. 
~IAHi, co~t of j
inch wapping. 

TOTALS, SOUTHERN CIRCLE:- 11,769 sq. m. Rs. 2,68,414 Cost· 22 '8 
rate 
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Table Ill-(Conclude::J).-OU f-TURNS and COSTS of Topographical 
Surveys, 1916-17. 

COST OF 

PARTY and LOCALITY. OUT-TURNS. SUHYEY AND 
~lAPPING. 

Rl~MARKS. 
Chamcter of Country. Scale and Class of Sm·,·ey. Are~ts I Totals 

I 
Total 

I 
Cost-on cneh on all 

Henle. Seales. costs. rn.tes. 
1-- ·-. ------. --- ·-

I 
----

Sq. miles. Bs. H.v. EASTERN 

I 
prr sq. CIRCLE. 
mile. 

No. 9 Party-Bengal, Bt7tiir and Orissct. ' 
Flat and cultivaf.crl plains in l-inch Originn.l Sur\'cy ... 1,681 I 1,681 ,42,560 (i) 25'3 'J'h(l nrea surveye!l in 

Bengal, 1vooded ltills and plains Bihiir flllll Ori~"n 
lm~ not been 

in Bihiir and Orissa. mapJll'<.l. 
(l) ludnd('~ costs of 

ClllllJllltations nml 
JH't'J~trution of 
tl,l\'l'\'Se clmr~ hnt 
('xclndcs Us. 20J,H:! 
co~t of lmlf 

I 
inch mRJlping anti 

No. 10 Party-Fppa Burma. n~. 416 co~t of 

3,45411,36,499 

Hihsii~·ar- Darrnng 

Hiqh hills densely wooded ~-inch Original Survey 2,140 I bouuJury survey. ... ... 
.. DUto ditto ... l-inch Original Bm·vey ... l,~OH 39'5 (./} Tndmle9 Us . 
Ditto ditto ... l-inch Revision Survey ... 16! I (.j) Hl,!l~~ cogt of 
Ditto ditto ... 2-incll Originul Survey ... 60 

I 
Instruction camp, 

No. 11 Party-Upper and Lon·er Burma. 
' 

Densely 1voocletl hills and swamp l-inch Original Survey ... 
2,213} 

11,72,244 
VC[Jeia.tion. 

2,709 63'6 (1~) Tm•lntlr-s cost of Densclywoorlecl hills ... ... 1-incll Revision Survey ... MIH Maymyo Drn.wing 
High hills densely woodecl ... 2-incll Origina-l Suney ... 178 ( t.-;1 Ollice. 

No. 12 Party-Assam. ! 
Plains, pa-Ttl-yundcr cuUi-vation and l-inch Original Survey ... 

1,747} I i paTtly clcnsely 'Wootled. 1,879 ;1.19,919 I 63'8 
Densely 1voocled lJlains aml low 2-inch 01iginal Survey ... 132 

I hills. 
I I 

TOTALS, EASTERN CIRCLE:- 9,723 aq. m. Rs. 4,71,222 Cost- 48"5 rate 
-· _, - ·--·--~--,----

GRAND TOTALS:- 33,181 sq. m. Rs. 10,42,656 Cost- 31'4 rate 
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NORTHERN CIRCLE <,.,,,Index map No. 1 ). 

14. No. 1 Party.-This party surveyed au area of 4,011 square 

miles on the scale of I inch= I mile in parts of Kashmir-Jammu and 

Chamba States, and in the districts of Gurdiispur, Hoshiarpur and Kangra 

of the Punjab. 
The country surveyed varied from 850 to 15,300 feet in altitude, 

and consisted of well cultivated plains und intricate foot hills, and moun

tainous weB-wooded valleys. 
An area of 208 square miles was surveyed on t.he scale of 4 inches 

_ 1 mile in the Pe:-;hii.war district of the North-''\?est Frontier Province 

for military purposes (v·ide page 17). 
15. No. 2 Party.-This party surveyed a total area of 1,291 square 

miles on the scale of I inch = I mile in the Gurgaon dist.rict, and 

the Nabhn, Jind and Patiala States, of the Pun,iah, and in the Ahvar, 

Bhnratpur nnd Jaipur States of the Central India Agency; also areas of 
4 square miles on the 1i-inch scale in the State of Alwar, 1,G22 square 

miles on the half-inch scale in the States of Alwar, Bharatpur rmd J;tipnr, 

and 64 squa.re miles on that of 4 inches = I mile of Imperial Delhi and 

Delhi New Cantonment. 
The country surveyed was hilly with a good number of sand hills. 
In addition, triangulation and traversing of" 950 square miles and 

189 linear miles respectively were carried out for current one-inch detail 

survey in portions of Alwar, ~harntpur, Jaipur aud Patiu.la States. 
16. No. 3 Party.-This party surveyed n tobl area of 2,751 square 

miles in the Buduun, Bareilly, Garhwal, Moriidabad, 1\Taini Tal, Pilibhit 

and Shiihjahiinpur districts of the United Provinces and Rampur State 

(Rohilkhand). Of this area, 2,619 square miles were resurveyed ou the 
one-inch scale, 11 square miles were surveyed on the two-inch scale, 3 

s(1uare miles (of the l\[nkteswar reserved forest) were supplemented on 

the four-inch scale, and 118 square miles were surveyed on the four
inch scale. The' two ]ast ·mentioned were special forest . surveys (vide 
page 16). In addition, 1,58H square miles and 588 1inear miles were 
respectively triangulated and traversed in advance with the object of 
extending survey operations into these areas in subsequent years. 

The nature of the country varied in character and may conveniently 

be divided into three belts; fnirly open and well cultivated plains in 
the south, densely wooded hills in the north, with the well-wooded and 
low-lying tr:Jcts of the Tarai and Bhuhar in the centre. 

An areol of 112 square miles wns also surveyed in the Attock 
district of the Punjnb, (vide page 17). 

17. No. 4 Party.-A section of this party surveyed au area of 
1,3~9 square miles on the scale of I inch = 1 mile in the districts of 
Gorakhpur omd Basti of the Dnited Provinces in continuation of last 
year's pro::._o-ramme. The continuity of well cultivated fields is broken by 

• villa~B-sites, numerous orchards of mang-o trees and the treeless and 
:floo(l-swept tractR on both hanks of the Riipti and Ami rivers. The 
Riipti river traverseR nlmo~t the whole length of country surveyed. 

18. Tank Survey Detachment.-This detachment surveyed an 
area of 297 ~'~quare miles in Southern \\~aziristiin on the scale of 1 inch 
= 1 mile. 
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The country surveyed varied from 1,200 to 8,000 feet iii altitude, 
and consisted of barren rocky hills; the only water obtainable lay in 
a few of the larger nalas. 

The survey was based on· previously executed triangulation. 

19. Recess Work.-The fair-mapping of the following numbers 
of sheets of the current a.nd previous season's survey remained for completion 
on 30th September 1917 :-

Sheets on the half-inch scale 2 

Sheets on the one-inch scale 52 

Forest Survey sheets on the two-inch scale 7 
Special four-inch surveys for publication on 

the two-inch and four-inch scales 10 

The backwardness of fair-mapping has been due partly to the very 
late return from the · field of K os. 1 and 3 Parties, and partly to the 
reduction in the establishment of No. 4 Party on amalgamation with the 

Sind-Siigar Party. No. · 2 Party has failed to deal with its current 

mapping. 
Half-inch mapping from published modern one-inch sheets, or from old 

trans-frontier half-inch maps, is de:1lt with on page 39. 
20. Particulars of special work done by Nos. 1, 2, 3 and the 

Sind-Sugar Parties, and by the Punjab Riverain Detachment, are given 

on pages 17 and 41. 

SOUTHERN CIRCLE (••ide Index map No.2) 

21. No. 5 Party.-This party surveyed an area of 831 square miles 
on the one-inch scale in the Akola and Amraoti districts of Beriir 
and in the BetlU and Nimar districts of the Central Provinces, and 
triangul11ted an area of 412 square miles in the Hoshangabad district 
of the Central Provinces and in the Bhopal State of Central India. 
The country surveyed consists of jungle-clad hills and of weB-wooded, 
cultivated plains. The majority, including the head-quarters, of the 
party remained at Bangalore throughout the year and was principally 
employed on the fair-mapping of half-inch sheets compiled from published 
sheets of the one-inch map. 

22. No. 6 Party.-This party surveyed an area of 7,~33 scruare 
miles on different scales in the Sholapur and Bijapur ditStricts and the 
Akalkot, Kurandvad and Sang1i States of Bombay and in the Osrnfi.nabad, 
Bidar, Gulbarga, Medak, Atrftf-i-balda, Nalgonda and :MahbU.hnngar districts 
of Hyderabad, and triangulated an area of 1~,2SO square miles in the 
Bijapur and Dharwar districts of Bombny, in the Be1lary district of 
:Madras and in the Gulbarga, Raichii.r, Atraf-i-balda and )lahbiibnagar 
districts of Hyderii.bad. The country sun·eyed is undulating and highly 
cultivated in the Bombay area, the Hyderiibiid portion consists of 
wooded, rocky hills and scattered boulders interspersed with areas of 
cultivation and low scrub jungJe. 

23. No .. 7 Party.-This party surveyed an area of 3,!H2 square 

miles on various scales in the Nellore, Chittoor and Chingleput districts 
of 1\Iadras, triangulated an area. of 6,994 square miles in the Kurnool, 
Cuddapah, Guntiir and Kellore districts of Madras, and traversed 132 
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linear miles in the Nellore district. The country surveyed includes a 
portion of the eastern slopes of the Eastern Ghats a~d of the undulating 

d ·tendin<>' in an expanse of wooded and cultivated lands broken groun ex o1 • _ 

at long intervals by detached knolls, from the foot of these Ghats to 

the sea coast. 
24. No. B Party.-This party surveyed an area of 293 square 

miles on the one-inch scale in the Tinnevel1y district and the Travancore 
. State of Madras, triangulated 1,630 square miles in the Madura and 

Riimntld districts of Madras, and traversed 258 linear miles in the 
Tinnevelly district. The country surveyed comprises an unexplored 
portion of the Pandalam hills; the country is for the most part covered 
with evergreen forest with dense undergrowth, there are little or no means 
of communication, and transport and labour are extremely difficult to 
obtain· as men from the low country will not enter this area. The survey 
was difficult and entailed considerable . hardships on the members of the 
party concerned. The majority, including the head-quarters, of the party 
remained at Bangalore throughout the year and was principally employed 
on the fair-mapping of half-inch sheets compiled from published sheets 
of the one-inch map. 

25. Training Section.-This section took the field in the Kolar 
and Tumkiir districts of Mysore. 3 upper subordinates and 10 lower 
subordinates received instruction in topographical surveying. 

26. Recess Work.-The whole of the area surveyed this year 
should be fair-mapped by the end of 1917. 

27. Tbe report on cantonment surveys, undertaken by No. 20 
Party, is entered on page HL 

EASTERN CIRCLE (viddndex map No. 3). 

28. No. 9 Party.-This party surveyed an area of 1,362 square 
miles on the one-inch scale in the Murshidabad, Nadia and Burdwan 
districts of Bengal, and an area of 319 square miles on the same scale 
in the 1\Ionghyr and Bhagalpur districts of Bihar and Orissa. The 
country surveyed in Bengal is low-lying and nowhere is it even 50 feet 
above sea-le,•el. Except along the Bhagirathi or Hooghly river and other 
large streams where villages cluster thickly on both banks, the country 
consists of large open tracts ·of rice cultivation sparsely dotted with 
villages and clumps of trees. In Bihar the general level of the country 
is 500 feet, but a range of hills rising at its highest point to 1,600 feet 
crosses the area from south-west to north-east, the hills being forest clad 
and the plains cultivated in parts with dry cereals chiefly dhal and 
mustard. 

29. No. 10 Party.-This party surveyed an area of 3,454 square 
miles on different scales in Myitkyina and Putao districts of Upper Burma 
and triangulated an area of 4,752 square miles in advance for detail 
surveys on the scales of one inch and half inch to the mile. The country 
surveyed was densely wooded and ranged in altitude from 600 feet in the 
valley of the Mali Hka to 11,300 feet in the Kumon Bum formin<>' the 

h 

watershed between the Mali Hka and Chindwin rivers. There are no 
roads and villages over large areas lying along the eastern slopes of 
Kumon Bum. 
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30. No. 11 Party.-No. 11 party surveyed a total area of 2,709 
square miles, of which 

178 square miles on the 
survey. In the Mergui 
triangulated. 

2,213 square miles were on the one-inch scale, 

two-inch, and 318 squnre mileij one-inch revision 
district and Archipelago 4,075 square miles were 

The work lay in the valley of the Tenasserim, 

north of the Archipelago in the Mergui district. From 

and 
the 

the extreme 
sea littoral to 

the main watershed, forming the aclministrcttive boundary between Burma 
and Siam, the country varied from dense manhYI"0\'6 swamps intersected 

by numerous creeks, to steep hills rising to an elevation of 4,000 feet, 
covered with almost primeval tree growth, intermixed with dense areas of 

ba1nboo and cane. 
The two-inch survey, and part of the revision, were respectively 

curried out in the district of Kyank-se, and in the district of 1\Inndalny 

and the Xorthern Shan States; the country consisting of well cultivated 
areas in the latter, and of fairly steep hills densely wooded in the former, 

31. No. 12 Party.-This party surveyed 1,747. S<JUare miles on 
the one-inch scale, and 132 square miles of reserved forests on the two
inch scale in the districts of Lakhimpur o.nd Sibsiigar and the North-East 
Frontier Tract, Central and Eastern Sections. 4G6 linear miles of traversing, 

covering an area of 1)11 square miles east of the area surveyed, was 
also carried out to provide points for detail survey in 1917-18. 

Generally speaking the whole area Over which survey and traverse 

operations were extended is well-wooded, tree, cane, and high grass jungle 
being interspersed with numerous tea gardens and rice cultivation. The 

country comprises the allnvial plains of the Brahmaputra which is the 

principal river in the area. 
32. Recess work.-There were no arrears of mapping of the previous 

season's survey on 30th September 1917, but of the current season's 

survey 6 sheets remain unfinished, these sheets will be completed before 

31st December next. 
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H.-FOREST SURVEYS. 

33. Details of the topographical surveys of reserved forests 

executed by field parties of the Survey of India are given below. The 

surveys were mostly on the two-inch scale, but in special cases . the 

four-inch and one-inch scales were used. Boundary surveys on the 

four-inch scale were also made where required. 

NORTHERN CIRCLE. 

34. Kumaun Forest Circle, United Provinces (Naini Z'<il 
District Fm·ests).-Twenty-four blocks covering an area of 72·063 square 

miles in the Peora, Bhowfi.li, l\Ianora and Barhon Forest Ranges were 

surveyed on the four-inch scale, and a revision survey on the same 
scale of 2·906 square miles in the Lntuuli Block was also carried out 

for the Imperial Bacteriologist, Mukteswar. Preliininary to future surveys 

on the four-inch scale an area of 95 square miles was triangulated in 
advance, und 342 linear miles were traversed. 

(Southe,·n Gc<1·hw<1l Forest Division).-About 3 square miles were 
surveyed on the · two~inch scale. 

SOUTHERN CIRCLE. 

35. Madras Forests (Nellore District).-Two extensions of the 

Velikonda Block in the Rupiir Tiiluk and one in the Udayagiri Taluk 
covering an area of 114·537 square miles were surveyed on the four-inch 

scale, and sixteen blocks in the Rupiir Tilluk, two in the Giidiir Taluk 

and two in the Nellore Taluk, covedug nn area of 64·592 square miles 

were surveyed on the two-inch scale. Theodolite traverses were also 
carried out along portions of the Velikonda reserve where no traverse 
data of the Madras Revenue Survey were available. 

EASTERN CIRCLE. 

36. Assam (Eastern Forest Oircle).-The Panidihingia, Dirai, 
Abhaipur, and Sola reserves, covering an area of 86·26 square miles 

in the SibSagar district and the Jokai, Dihingmukh and Diln·u reserves 
covering an area of 45·6G square miles in the Lakhimpur Dist~·ict were 
surveyed on the t·wo-inch scale. Port-ions of the boundaries of the Sola, 

Jokai, Dibru and Upper Dihing (east block) forests were traversed and 
plots of these will be prepared in due course. 

37. Burma (Northern Fm·est Ch·cle, fifyitlcyinci Forest Di?Jision).
An area of 59·8 square miles of the Mokso extension which is to 

form part of the Indawgyi reserve was surveyed on the two-inch scale. 
(Jlciktila Forest Di?Jision) -The remaining portion of the Yeyaman 

reserve covering an area of 177·7 5 square miles was surveyed on the 
two-inch scale. 

(Southc?-n Fonst Ci?·cle, 1'enasserirn Forest Division).-An area of 
71·16 square miles in the Auckland Bay reserve was surveyed on the 

one-inch scale, and the survey Of the Sandawut Forest was completed, 
but as the boundary of the reserve has not been demarcated its area. 
cannot be definitely ascertained. 
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!!I.-CANTONMENT AND LAHGE-SCALE SUHVEYS. 

38. No. 1 Party.-During the year under report a detachment 
was employed on military surveys, on the scale of 4 inches = 1 mile, of 
an area of 208 square miles round Peshawar, in the North-West 
Frontier Province. 

The country surveyed was for a great part highly irrigated and 
intersected by numerous branches of the Kabul river, · while, on the 
west, it was a barren stony waste cut up by innumerable ravines. 

The fair map, consisting of 6 sheets, each drawn in 2 halves on 
the scale of survey for publication primarily on that of 2 inches = 1 mile, 
is at present under preparation in the party. 

The cost-rate of survey works out at Rs. 70·7 per squure mile, and 
that of mapping at abou.t Rs. 23 per square mile. 

39 •. No. 2 Party.-This party carried out the first of the biennial 
revisions of the four-inch maps of Imperial Delhi and the Delhi New 
Cantonment during· the year under report. The area dealt with amounted 
to 64 square miles. This revision disclosed very considerable changes 
since the execution of the original survey on the same scale. These 
changes were due, partly to demolitions and to new lays-out and new 
construction, and partly to extensive levelling operations. 1.'hese latter 
necessitated nn entire recontouring of most of the area of the Imperial 
City. Observations, with a view to the determination and elimination of 
an error in the geographical position of the detail of the original map, 
were also undertaken, as well as a careful traverse survey of the eastern 
boundary of the Delhi Province on the left bank of the Jumna river. 

40. No 3 Party.-During the year under report the party 
carried out a survey, partly original and partly supplementary, of some 
112 square miles of country near Campbellpore in the Attock district of 

the Punjab. 
This survey was executE>d on the scale of 3 inches = I mile. It was 

called for urgently and at very short notice by the military 
authorities, for the purpose of an Artillery Practice Camp, and was 
put through in 22 days. 

The fair map is being drawn for publication in the Northern 

Circle Drawing Office. 
41. The Punjab Riverain Detachment.-The detachment 

continued the work of traversing, nod laying down base lines. 977 linear
miles of main circuits and 2,246 linear miles of minor traverses 
were run; 1,359 theodolite stations of the former and 8,.535 of the 
latter were fixed in the area under water action of the rh·ers Indust 
Chenab, Ravi, and Jumna in districts Dera Ghazi Khan, Muzaffargarh, 
Multiin, Ambiila and Sahiiranpur. 537 corners of 179 squares were 
demarcated with permanent mark-stones on both banks of the Indus 
and Jumna :rivers in districts Dera Ghazi Khan, Muzaffurgarh, Ambiila. 
and Sahiiranpur. These are to serve as bases for the future survey 
and demarcation of boundaries and fields in the beds of the rivers, 
1,231 plotted and 355 boundary masavis (settlement mapping sheets} 

on the scales of r,bo (Dera Gbiizi Khan) and o;;., (Ambiila), and 3l 
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four-inch sheets were traced and supplied in time to the Settlement 

Officers. Besides these 191 miscellaneous traces were prepared and 

all the traverse stations marked during the year were plotted on 30 
four-inch sheets. 5 riverain boundary sheets, (scale 4 inches to a mile), 

.of the Beas (districts Kiingra and Hoshiiirpur) were typed and finally 

examined. 
The work was continued in the Kangra district during t-he year. 414 

traverse stations were computed and plotted on 2 four-inch sheets; 

the c01nputation volumes of Palampur, Kangra and Niirpur have 
to a great extent been completed. 1,1~7 plotted 1lWS<tvis of 59 tikiis 
( sub-vi11ages) and 102 enlarged boundary nutsavis of 32 villages 

of the Beiis, on the scale 20 and 40 kcwms (one ka,~n= 57·5 inches) 
to an inch, and 18 traces of 18 sheets, on the scale 4 inches to a 

mile, were supplied to the Settlement Officer, Kangra. Besides these 

10 miscellaneous traces were prepared. 
The computation volumes of the Simla district were completed 

during the year. 

The ]{d'ng'ta Road Sz~rvcy was carried on in continuation of the 

last year:s programme with the object of co-ordinating the road and 
·settlement boundaries. 43·30 miles of road, from mile No. 48 to 53·28, 

from mile No. 94 to 91·72, and from mile No. 89 to 53·26, were 

surveyed. 840 points were fixed with theodolite and 55 linear miles 

traversed. 29 sheets (scale 200 feet to an inch) of the main road, and 
23 sheets (scale 50 feet to an inch) of 20 b<lziirs, surveyed last year, 
were plotted, typed, examined and supplied to the Executive Engineer, 
Provincial Division, Kangra, together with copies of khas1·iis (records 

·of rights) relating to the same. 27 sheets (scale 200 feet to an inch) 

of the main road and 5 sheets (scale 50 feet to an inch) of 5 bazars, 
surveyed this year, are also almost ready and will be supplied to 

the Executive Engineer early during next winter. Besides these 
7 indexes of last year's work and 5 of that of this ·year were 

prepared on the scale 4 inches to a mile. 

At the end of August 1917 some traversing was undertaken for 

a three-inch military survey close to Campbellpore. 18 linear miles were 
run and the heights of traverse stations fixed. 

42. No. 20 Party.-During the year under report, the party was 
. employed on the survey of the cantonments, and military stations of 

Rawalpindi, Chitriil, Drosh, Ghairat, Jhelum, Sialkot, Topa, Dharmsiila, 

Chaman, Jhiinsi, Deoli, Neemuch, Nasirabad, Ahmadnagar, Drazinda, 
Jando1a, Jatta, and Zam on the sixteen-inch scale, and on the survey 
of the btt.zii:~·s of Rawalpindi, Jhelum, Siulkot, Topa, Jhansi, Deoli, 

N eemuch, N aslriibiid and Ahmadnagar on the scale of 64 inches to I mile. 
The triangulation and traversing of Chitral, Drosh, Ghairat, Dharmsala, 
Jhansi, Deoli, Nasir3.bii.d, Ahmadnngar, Drazinda, Jandola, Jatt.a, and Ziim 

·were completed during the year. Jbiinsi and Ahmad nagar have been 
.traversed in advance for the year 1917-18. 

Twenty-six fair sheets have been submitted for publication, sixty
five fair sheets are remaining and wiU be sent for publication by 
July 1918. 

This party was transferred from the Northern to the Southern 
Circle from 1st Aprill917. 
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Out-turn and cost-rates of Cantonment Surveys, 1916-17. 

I 
CosT OF :::i!llt\'EYHW 

Cantonments. AXIl ;\L\J•J•txo. 

' 
Scales. Out. tum~. ----- ---

I Total coRt. I Cost-rn.tes. 

.Acres. Rs . Rs. per acre. 

Rawalpindi, Chitriil, Drosh, 
Ghairn.t, Jhelum, Sii'iJlwt, 
Tapa, Dhnnnsiila, Chaman, 
Jbansi, Dcoli, Neemuch, 
Nasirabad, Ahmadnngar, 
Dm:r.inda, Jnndola, Jatta 
and Ziim ... 16-inch 23,859 45,619 1'9 

Rawalpindi, Jhelum, Siii.lkot, 
Topa, Jhiinsi, Deoli, Neemuch, 
Nasirii.biid and Ahmadnagnr ... 64-inch 630 8,190 13'0 

-
24,489 53,809 

Alphabetical List of Cantonments and Military Stations surveyed and 

published in modern style, on the scale of 16 inches= mile, 

up to 1916-17. 

(1) Bmmu Cantonment, (10) Landour Cantonment. 

(2) Debra DUn do. (11) Meerut do. 

(3) Fort Lockhart do. (12) Quetta do. 

(4) Gun a. do. (13) Quetto. Civil Station. 

(5) Hnngu do. (14) Riijkot Cantonment. 

(6) Hii.pur (Babugarh) Remount DepOt. (15) Snhii.ranpur Remount DepOt, 

(7) Jullundur Cantonment. (16) Santi.wur Cantonment. 

(8) JGilka do. (17) Saugor do. 

(9) J{alliptec do. (18) Thai do. 
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IV.-TIUGONOMETRICAL SURVEYS. 

GEODETIC OPERATIONS. 

43. No. 13 Party.-Astronomical Latitudes.-No latitudE> 
operations were undertaken, there being no officer available. The establish
ment of the party was employed at head-quarters. 

The markin" of Lon"itude Stations by means of suitably inscribed 
~ " 

shlbs was .continued. 

44. No. 14 Party.-Pendulum Observations.-No observations 
were made, as no officer was available. The establishment of the party 

was employed at head-quarters. 

45. No. 15 Party.-Triangulation.-During the year under 
report the following series of triangulation were carried out:-

(a). The lilaclura Series. (96). 
The building of this series, which lies along the parallel of 10', 

between the Great Arc and South-East Coast Series, was completed in 
season 1911-12, vide General Report for that year. 

The observations had not been taken up earlier, as the stations 
at the eastern end of the series lay in low flat country, covered 
with extensive palm groves and other large trees, which necessitated 
the use of a special trestle for the theodolite, and high masts for 
signals. These were constructed last year and the observations were 
carried out successfully, the series being completed by. the first week 
of February 1917. 

(b). The B<19alkot Series. (97 ). 

This series, which emanates from 
Meridional Series, and extends along 
junc~ion with the Naldrug Series, was 
satisfactorily completed. 

a side of the 
the parallel of 

built and the 

Mangalore 
16', to its 
observations 

The table below gives details regarding the triangulation. 

PARTICULARS OF TRIANGULATION DURING 1916-17. 

Madura Series. I Biigalkot Series. 

Number of stations ob!:'erved at 
., newly fixed 

, , , built 
Length of triangulation completed in miles 

, , still remaining to be done 
Area. of triangulation in square miles 
Theodolites used ... 

Number of triangles observed 
, astronomical azimuths obser\•ed 

Maximum triangular en-or ... 
. Average ., " .. . 

Mean errors in clos-{ in Latitude .. . 
ing on the South- , Long1tude ... . .. 
East Coast Series 11 He1ght in feet ... 
and the N a! drug , Aztmuth ... . .. 
Series respectively. , log. stde (the unit being the 

Value of m 
M" " 

seventh place of decimals). 

12 
8 

68 

781 
T. & S., 8", 

Nos. 1,055, 1,811 
10 

4"'68 
1"'53 

+o'"o1 
-o"·og 

+3"'2 
-205 

1'148 
1'53 

•Vtde Recorda of the Surve7 of India, Vol. IX, page 137. 

14 
10 
10 

102 

1,400 
T. & S., 8", 
No. 1,8ll 

13 

2"'17 
1"'02 

--o'''06 
-0"'09 

-0'5 feet 
-1"'13 

-68 

0'701 
o·8a 
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46. No. 16 Party,-Tidal Operations.-During the year under 
report tidal registrations were carried out by means of self-registering 
tide-gauges at the stations given in the following list:-

Date of Date of Number of 
Stations, commencement closing of years of REMARI{S. 

of observations. observations. observations. 

1. Aden ... ... 1879 . .. Still working 88 
2. Karichi l 1868 ... 1880 ''18 f ~<With • small ... 1881 Still working 37 50 • tide-gauge . ... 
3. Bombay (Apollo Bandar) 1878 ... 

" 
89 

4. Bombay (Prince's Dock) 1888 ... " 
29 

5. Madras I 1880 .. . 1890 10 f 32 ... 
Restarted 1895 Still working 22 

6. .J(idderpore ... ... 1881 ... " 
86 

7. Rangoon ... ... 1880 .. . " 
87 

8. Moulmein l 1880 ... 1886 :114 ... 
Restarted 1909 Still working 

9. Port Blair ... ... 1880 ... " 
37 

In addition to the above, the actual recorda of high 
water at Bhaunagar, Chittagong and Akyab were obtained from 
readings taken during day-light by the Port Officers concerned. 

and low 
tide-pole 

From March 1916 hourly reading• of a tide-gauge at Baerah, 
which was erected there by the military authorities, were supplied to 
this department. As soon as the readings for a whole year were avail
able, they were reduced by the method of harmonic analysis, and the 
constants thus deduced were forwarded in April 1917 to the National 
Physical Laboratory,, Teddington, England, where tidal predictions were 
made from them with the aid of the tide-predicting machine lodged 
there. One set of the predictions were received from the Laboratory 
on the 6th of August 1917. With this material, tide-tables for the 
port of Basrah from let September 1917 to 31st December 1918 wero> 
printed in the office of the Trigonometrical Survey at Debra Dun, and 
a supply of the same was despatched to the Director, Inland Water 
Transport, Basrah on 3rd September 1917. 

Tidal registrations at the 9 observatories now working have, on tbe 
whole, been carried out satisfactorily and will be continued during the 
coming year. 

All the above obeervatorieR were inspected during the year under 

report. 
Owing to constant silting at the tidal observatory at Kidderpore 

and the difficulty of maintaining free communication between the sea 
and the tide-gauge well, the Port Commissioners of Calcutta built a new 
observatory in deeper water about 30 feet N.E. of the old obser
vatory. In April 1917 the tide-gauge· was removed from the old 

observatory and installed in tbe new one, where it has been working 
since. 
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In the following table are given the actual an_d deco.dal percentages 

d. d t' d h · hts of h1'
0
crb and low water at of errors in the pre 10te 1mes an e1g 

all the stations where observations have been taken by selfregistering 

tide· gauges:-

PERCE~T.AGE OF ERRORS IN PREDICTED TIMES AND HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

" IN TIME. !:N HEIGHT. " IN TIME. IN HEIGHT. c c 

·j 0 

! "'ithin 1J0 'Vi thin 'Vi thin Within 11> Within Within 8 • of mean YEAR. • of mean 
8 inches of " 15 minutes inches of 'S 15 minutes 

" actuals. range at " of actuuls. nctuals. range at of actuals. 0 
spriugs. 

0 
springs. "" "' E § 

" H.W.-Io.W, H.W.-L.W. H.W.-L.W, z H.W.-L.W. II,W.-L.W. H.W.-L.W. z 

1907 6 84 88 98 98 98 99 2 58 47 78 60 96 90 
1908 6 84 84 98 97 99 99 2 58 52 77 60 97 92 
1909 6 85 86 97 97 97 98 3 61 59 69 65 98 92 
1910 6 81 83 98 98 95 96 3 57 52 63 71 89 94 
1911 6 84 84 98 99 97 98 3 65 51 68 66 90 90 
1912 6 82 82 97 98 97 98 4 70 58 74 62 94 91 
1913 6 88 82 97 97 98 99 4 68 55 70 58 94 88 
1914 6 77 79 96 97 98 98 3 75 67 71 55 92 84 
1915 6 82 82 98 98 96 96 3 76 66 73 67 94 92 
1916 6 81 82 96 97 96 99 3 81 68 73 62 93 87 

Average of 
82 83 97 98 98 67 58 72 63 93 90 ten ye&'S ... 97 ... 

47. No. 17 Party.-Levelling.-Four detachments were 
employed during the past sP.nson on levelling operations, the details 
of which are given below. 

The out-turn, including bmnch lines, amounted to 540 miles of 
double levelling. The heights of 4 principal stations of the Great 
Trigonometrical Survey, and 10 primary and 627 secondary bench-marks 
wer~ determined. 

(ct}.-In Bengal. 
Revision from Champdani to Burdwan along the Grand Trunk road. 

This line was originally levelled in I862·63, 

New levelling from Barakar to Burdwiin along the Grand Trunk 
road. This completes the line from Benares to Burdwiin. 

1\Tew levelli'llg from Damodar river to Barakar along the mam road 
from PurUlia. This line is a continuation of that from Aurangabad viet 
Daltonganj, Banchi and PurU.Jia to Barakar. 

(b ).-In Bihar and Orissa. 
- 1Yew levelling from Aurangabnd viet Dnltonganj,. Ranchi and Puriilia 

to the Diimodar river along the main roads. This line was carriecJ on to 
Barakar. 

New levelling from Bar hi vi<t Hazaribagh to Ranchi along the P. W.D. 
road. 

A detachment was engaged in the Sind-Siigar Doab on the 
selection and building of the stations of the triangulation required for 
the control of the rectangle survey of that tract. In all 51 stations 
were built _and 6 Tower Stations of the Great Trigonometrical Survey 
repaired. The distance covered was about I 95 linear miles. The work 
comprised a series between Khushab and Leiah with a branch towards 
Miiinwali; the series will eventually be extended to the south towards 
Muzatlurgarh 



WORK OF FIELD PARTIES, &c.-TRIGONOMETRICAL SURVEYS. 23 

48. No. 19 Party.-Base Line Operations.-No Base Line 
work was practicable during the year, owing to the deficiency of 
officers. 

l'1·iang1.t-lation.-The detachment which carried out the traverse 

of the boundary of the .Imperial Delhi Area last season was employed 

this year in the execution of a net·work of minor trianD"uln.tion 
~ 

to provide points for the revision of the four-inch maps of Delhi 
and its vicinity. The triangulation embraces an area of 324 square 
miles between Latitudes 28' 30' and 28' 47' and Longitudes 77' 0 
and 77' 20', 

lVork d'l~1·ing recess sea.son.-The detachment was employed 
for a month and a half in preparing a synopsis of the triangulation 
for publication and was then broken up and its members transferred 

to other offices and parties. 

MAGNETIC SURVEY. 

49. No. 18 Party.-Magnetic.-The magnetic observatories at 

Debra Diin and Toungoo were inspected by the Officer in charge 

during the field season and a complete set of observations were taken 
at each for the comparison of instruments. The Alibiig and Kodaikanal 
observatories, under the :Meteorological Department, were also visited 

for the same purpose. 
No field observations were taken during the year. 
Reports on the condition of the pillars of all the perm:mently 

marked repeat stations in India and Burma are being received yearly 
from the district officers and it is satisfactory to note that th~ pillars 

are all in good preservation. 
Redttction of obse1·vations to epoch.-The reduction of the 

magnetic elements of all the field and repeat stations in India, 
Burma and Ceylon to the epoch .1909·0 was continued during the 
year and is nearing completion. The Declination and Horizontal Force 
data are ready for publication but, as the reduction of the Dip is well 

advanced, it is now considered desirable to await the completion of the 

latter and to publish all the magnetic elements of the field nnd repeat 
stations together. \Vith the puhlished values of these elements will be 
included the average annual change of each element at the field and 
repeat stations for each of the two periods 1901 to 1909·0 and 1909·0 to 
1914. There will also he issued the monthly mean values of the elements 

at the observatories and a set of isomagnctic charts, as well as a set of 
charts showing graphically the monthly mean values and annuul change of 
each element at the observatories from 1901 to 1909·0 and 1909·0 to 
1914, i.e., the nver11ge annual change will be given separately for each 

of the periods preceding and following the beginning of January 1909, 
the selected epoch of the survey, which is the date nearest to the point 
where an appreciable change is indicated in the curve of secular variation: 
the sections of the curve, prior to and subsequent to 1909·0 respectively 

are approximately straight lines, indicating that the annual change was 
nearly uniform both before and after 1909·0 but that its value altered at 

that epoch. 
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The magnetic elements at observatories.-The computation and 
tabulation of the provisional values of Declination, Dip, Horizontal Force 
and Vertical Force for the three observatories (Debra Dun, Toungoo and 
Kodaikanal) for 1916 have been completed; the mean values of these 
elements for the year 1916 derived from all days, excluding those of 
great disturbance, are given in the table below. 

MEAN VALUES OF THE JIIAGNETIC ELEMENTS AT OBSERVATORIES IN 1916. 

Latitude Horizontal Vertical Observatory. & Dip. Declination. 
Longitude . Fo1·ce. Force. 

. " . • C. G. S. C.G.S. 

ro 19 19 Nl Dehra Diln ... N44 37•9 E 2 11·0 •33050 •32627 
78 3 19 E 

! 18 
55 45 N) 

Toungoo ... N 23 8·:; wo 8·4 •39018 •!6676 
96 27 3 E) 

{ :~ 
13 50 N) Kodaikiinal ... N 4 22'4 WI 27'9 •37633 •028<8 
27 46 E 
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PART 3.-0FFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

50. The most noticeable features in the work of the Map Publica
tion Offices during the year are:-

(a) The large increase of work done in the Photo.-Litho. Office, 
the number of pulls and maps printed again being an easy 
record, the number of pulls on the maehine and hand presses 
being 3,954,954 as against· .. 2,975,149 last year and the 
finished maps printed being 1,080,573 as against 735,999 
last year. As the machine power only increased 6 per 
cent. these results were accomplished by constant over .. 
time work; they were caused entirely by increased 
military demands. 

(b) The work in the Photo.-Litho. Office is reflected in the 
increased issues of maps in the Map Record and Issue 
Office 685,206 copies as against 437,131 last year. The 
work of this office is also largely increased by the 
demand for maps mounted on cloth and folded. 

(c) The large increase in issues and in work done in the 
Mathematical Instrument Office i• due entirely to com· 
pliance with military demands. 

51. The classes of maps for the publication of which the Head 
Qua;ter Offices are responsible, are as follows :-

(a)-Topographical maps on the scale of 1 inch to 1 mile. 
(b)-Topographical maps on the scale of k inch to 1 mile. 
(c)-Topographical maps on the scale of i inch to l mile. 
(d)-Geographical maps on the one-millionth scale (about 1 inch 

to 16 miles). 
(e)-Geographical maps on the two-millionth scale (about 1 inch 

to 32 miles). 
(f)-General maps on smaller scales. 
(g)-Special maps. 

52. (a) Topographical maps on the scale of 1 inch to 
1 mile.-During the year 64 modern sheets have been received and 
85 have been published. The corresponding figures for the previous year 
being 128 and 204 respectively. This large reduction is due to certain 
parties surveying on the half-inch scale and to reduction of field work 
owing- to the war. 

The one-inch sheets of all areas surveyed up to 30th September 1915 
have been published; of the sheets surveyed np to 30th September 1916, 
54 remain to be published. 
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Index maps Nos. 4 to 6 at the end of this report show the progress 
made in the publication of the modern one-inch sheets and the table 

below gives the annual output of sheets since the modern topographical 

surveys were begun :-

NUMBER OF l-INCH SHEETS PUBLISHED. 

Year, Northern 

I 
Southern 

I 
Eastern 

I Total. 
Circle. Circle. Circle. 

1906-07 ... ... i 4 I ... 0 ... 
15 22 33 . 1907-08 ... ... ... 16 

1908-09 ... ... 33 39 68 I 142 
1909-10 ... ... :::I 72 41 69 182 
1910-11 ... . .. ... 31 39 23 115 
1911-12 ... ... 68 3:3 58 ]59 
1912-13 ... ... ... 104 60 58 222 
1913-14 ... ... ... 71 38 49 158 
1914-15 ... ... ... 9i 48 9 154 
1915-16 ... 000 85 69 50 204 

. 1916-17 ... ... ... 23 40 22 85 

Total Published ... 626 423 430 1,479 
----

·No. of l-inch sheets which willuot be 
published whose area. is covered by 

30 30 published l-inch sheets ... ... . .. 
---- -------------

Approximate number of l-inch sheets 
in India ... 2,160 2,067 2,101 6,328 

Approximate number remaining for 
publication ... 1,534 1,614 1,671 4,819 

In addition to the above out-turn of modern one-inch sheets, 14 
sheets prepared from modern revenue surveys have been received for 
publication, and 13 published as preliminary editions pending their 
topographical revision at some future date; these sheets are now 
published in colours (vide Index maps No. 7 and No. 8) ;· sp,ecial 
editions of 30 modern one-inch sheets have been published at the 
request of Local Governments to show village boundaries. 

To maintain stocks or to give effect to important changes due to 
the development of communications, 61 modern one-inch and 60 old 
style sheets on various scales have been reprinted. The increase in 
reprints mentioned in last year's report continues. 

53. (b) · Topographical Maps on the scale oft inch to 1 mile. 
(Vide Index map No. 9).-These form one of the most important serieA, 
as it has been decided that they should form the tactical map of India. 
The table below gives the annual output of sheets:-

Drs.wn from 
' Surveyed on Year. componPnt Total. 

one-inch sheets. !-inch scale, 

1914-15 ... ... . .. I I 
1Hi5-lti ... .. 21 4 26 
1916-17 ... ... ... 50 6 56 

' 
Totals 71 11 82 

54. (c) The map of India on the scale of t inch to 1 mile. 
(Viele Index map No. 10).-This map is prepared in "degree sheets" which 
include 1° of latitude and 1° of longitude, or the area covered by 16 one-inch 
sheets, or four half-inch sheets. 
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Tke following table shows the progress made in publication of sheets 
-within India:-

NuMDEu. oF DEGUEE SnEETS Pum.Isn&o. 

Years of Publication. Northern 

I 
Southern 

I 
Enstern 

I Circle. Circle. Circle. Total. 

1911-12 ... ... ... 2 I ~ 7 
1912-13 ... ... .. . 3 I I .; 
1913-14 ... ... . .. 4 3 2 9 
1914-15 ... ... ... I 3 3 ; 
1915-16 ... . .. ... ...... I 4 5 
1916-17 ... ... ... 1 . ..... 2 3 

'Totuls ... .. ... 11 9 16 36 

Approxtmnte number of degree sheets 
in India ... ... .. . 170 140 HO .J.:jO 

The number of these sheets received for publication is now very 

small and will not increase until considerable progress bas been made with 
the ha1f-inch sheets, the intention in future being to draw "degree sheets" 
from reductions of the 4 component half-inch instead of the 16 one-inch 

sheets. Pending the preparation of these sheets from modern surveys 29 
"degree sheets 11 have been published during the year as provisional 
issues; these are merely extracts from the engraved Atlas sheets (which 

will be gradually superseded) brought up to date as far as possible. 
55. (d) Geographical Maps on the one-millionth scale. 

(about 16 miles to 1 inch). (Vide Index map No. 11).-During the 
year 12 sheets of this series were published, either new or in new style 
.to supersede old editions, a considerable increase over previous years. 

Engraved editions of this series follow after the helio-zincogrnphed. 
editions. Several sheets which were published when this series waM first 
commenced are now being modernised, so that the whole of the 

Series may be of uniform style, and can be joined together or form 
a basis of maps of Provinces. 

56. (d) La Carte Internationale du Monde au 1,000,000'. 
(Vide Index map No. 12).-A full description of the genesis of 
this series was gi1•en in the General Report for 1913-14. Two sheets 
N. E. 44 and N. D. 44 have been published during the year. The 

sheets of this series are engraved . 
. 57. (e) Geographical Maps on the two-millionth scale. 

(about 32 miles to 1 inch).-No sheets of this series were published 

this year, but good progress has been made in the drawing of two 

sheets, Madras and Bombay. 
This series will in time supersede the Map of India and Adjacent 

Countries, scale 32 miles to 1 inch, of which the layered edition 

has made good progress and will be published in 1917-1R. 
58. (f) General Maps on smaller scales .-The new map of 

India on the four-millionth scale to replace the 64 miles = 1 inch 

map has made good progress and it is hoped will be published in 

1917-18. 
The plates of the other smaller scale 

department have been corrected and kept 

possible. 

maps maintained by the 
up to date as far as 

The annual edition of the Railway Administration map, the 
triennial Ra.ilway, Road and Canal map, and a new map of the Province 

·of Bihar and Orissa were also published. 
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59. (g) Special maps .-These nre very numerous and include a 

geological map of Mysore, which necessitated many printings, many 
Artillery Practice Camp maps, a large scale map of Simla and various 
manceuvre and special maps for the General Staff', as well as maps for 
other departments and Local Governments. 

60. Map Record and Issue Office.-The face value of maps 

receiverl during the year under report, from the printing offices 
amounted to Rs. 5,09,155. This sum includes Rs. 7,435 and 
Rs. 6,384, the value of maps printed in the Engraving and Debra Dun
Offices respectively. 

Details of the classes of maps published during the year nnd their 
face value are giYen in Table IV on page 34. 

The total number of maps issued from the office during the year 
was 685,206 of an aggregate value of Rs. 3,44,398. 

The details are as follows:-

Govern- lnil·ia 
ment Office. 

Officials. 

No. of maps 578,357 3,623 

Value Rs. 2,65,568 3,995 

The number of maps, 
to the military authorities 
Rs. 2,18,649-8-0. 

Depart- Private 1"\Iap I Totals for Totals fo·r 
111cntal Ind·ivi- Agents. I 1916·17. 1915-16. 
]881U8. dtwls. 

I 
62,526 87,731 2,9691 685.206 437,131 

37,675 34,578 2,5821 3,44.398 2,17,853 

covered by 1, 765 separate orders, supplied 
was 465,7 40 of an aggregate value of 

The number of maps issued during the past year shows n very 
considerable increase, being 248,075 in excess of the year 1915-16 and 

·if compared with the issues of the preceding ten years shows an increase 
of over six-fold. The major portion of this increase is due to the larger 
number of maps issued to Government officials which, during the year 
under report, totalled 644,506. There is, however, a distinct improvement 
in the sales to private individuals and map agents who took 40,700 
copies as compared with 31,139 in 1915-16. The diagram on opposite page 
illustrates the issue figures during the past eleven years:-
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DIAGRAM SHOWING ISSUES OF 
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The building of the new racks for maps in one of the tnap 

store-rooms, has been completed, these racks when full will accommodate 
the usual stock of 1,386 modern size sheets. 

61. No. 1 (Head Quarters) Drawing Office.-Four •heels of 
the India and Adjacent Countries Series on the cue-millionth scale have 
been completed and sent for publication. In view of towns anti village 
sites being now classified according- to their a(lministrati\'6 importance, the 
style and size of the lettering in which their names appear varies accordingly. 
Four sheets, previously published, ha\'e been altered to accorU with this 
classification and have been submitted for reprint, a further three sheetR 

are being similarly dealt with. Four of the above mentioned sheets hanJ 

been combined and published separately to form a map of the jute· 
growing districts. Three other sheets of this series are in vnrious stageR 

of compilation. The dmwing of the ":Ma1lras sheet,, of the Southl·rn 

Asia Series, two-millionth scale, is nearly completed, that of the 
"Bombr.y sheet 11 is well aclvancerl and the rough compilation and drawing 
of the "Calcutta. sheet" of the same series has been ~:~tarted. 
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Patterns have been prepared for six sheets of the one-millionth India. 
and Adjacent Countries Series for engraved editions. Patterns of six 
sheets of the one-millionth International Series, in which the values of 
heights and contours ure in metres, were supplied to the Engraving Office 
and those of four other sheets are in ·hand. The compilation of the 
four-millionth map of India, which will supersede the present 64-mile 
map, has been completed and the material supplied to the Engraving 
Office. One degree sheet (scale l; inch to 1 mile) has been drawn and 
will shortly be submitted for publication. Nine sheets on the half-inch 
scale hnYe been completed during the year and the drawing of three 
sheets is well advanced, they will be ready for publication early in 
December 1917. 

The ~Mapping and Rep1·int Sections completed 3.5 degree sheets 
based on. old Atlas sheets and 22 are in hand. These degree sheets are 

printed in black and classed as "Provisional Issues n, they are brought 
up to date ns regards railways, roads, ~anals, &c., from material 
supplied from extra-departmental sources. They will eventually be super
seded by modern degree sheets in colours when the area comprising them 
comes under revision survey. A Provincial map of the Punjab, on the 
one-millionth settle, has been completed except for final examination and 
will shortly be sent to press, this map is drawn in the 
same style as, and based on, the one-millionth sheets covering the same 
area. Final corrections and additions were carried out on the· new 
layered edition of the 32-mile map of India. 'fhe 32-mile Railway, 
Road and Canal map of India which was last revised in 1912 was 
corrected up to lllarch 1916. The 64-mile map of India, showing 
railways open and under construction, was corrected up to March 1917 
and various small scale maps of India were brought up to date. 
The originals of 136 maps on various scales have been brought up to 
date for the supply of reprints. Five small scale Administration 
report maps have been drawn and a considerable number of special 
military and extra-departmental orders have been carried out in this 
section. In addition a large number of :maps drawn in circle offices 
and field parties have passed through the Drawing Office for minor 
corrections. 

The O.ffi,ce Copy Section continues to maintain a complete record 
of all alterations and additions to published maps brought 
to notice by the local authorities, so that this information may 
Le incorporated in new editions of maps. Such additions and corrections 
have been carried out on 3,05.5 maps. Office copies of 795 new maps have 
been made during the year to record similar changes. Iri addition this 
section has · dealt with various questions relating to Revenue Survey 
maps, it has also supplied copies of original records to Government 
officials and private individuals requiring them. 

The E:-ca·mi'n,ing Section has dealt with 420 cases during the year 
in addition to a considerable amount of miscellaneous work. 

62. Engraving Ofiice.-During the year under report 
three maps of the one-millionth India and Adjacent Countries Series, 
one International map on the same scale and one degree sheet were 
completed and transfers from the engraved plates supplied to the 
Photo.-Litho. Office. Eight International and three 
are in hand of which three International and 
sheets ure approaching completion. 

one-millionth maps 
two one-millienth 
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The engraving of the new map of India on the scale of one over 
four-million, referred to in last year's report, has made good progress 
and it is hoped to supply transfers to the Photo.-Litho. Office by the 
end of December 1917. This map comprises four sheets and will be 

printed in three colours black, blue and brown, so th<tt twelve -copper 
plates are involved. 

The perio(lic correction of the plates of the small scale maps 
of India, of Districts and of lurlex Charts has been carried out 

dtlring the year. In this connection it was found necessary to engrave 
2 new District maps, the plates of which had become obsolete. 

All the pbtes of the 32-tnile map of India have been revised 
and transfers supplied for reproduction. 

The following maps were corrected on the copper plates :-The 

Provincial map of Mysore and Coorg, scale one inch to 16 miles, 
30 Districts, 28 Indexes, QUe International and · 6 Atlas of lndi!l. 
sheets, the latter being revised for a reprint to replenish stock. 

A good deal of work was done in connection with the engraving 
of titles on photogravure plates which had been prepared m the 

Photo.-Litho. Office. :Miscellaneous work m the shape of en.f..rraYing 
military manu1tl scales, pocket compass · canls, symbol guide car(ls, &c., 

was carried· out. 
In the Pl'inting of this 

pulled as against 23,656 last year. Of 

extra-departmental orders. 

office 

this 
40,148 impressions 

number were 

In the Steel F(t,c'i--ng Hection 300 plates were dealt with. 

were 
for 

63. Photo.-Litho. Office.-The year 1916-17 has witnessecl a steady 

increase in the demand for maps by the military authorities both for the use 
of the Expeditionary Forces and for use in India. This incrertse has 

resulted in the out-turn for the year constituting a record. Any future 
increase in the out-turn of the office can only be accomplished by an increase 
iu the o\·ertime employed on the Litho. machines so long as this branf'h of 
the office continues to he run by one "shift" of men, the alternative 

being to obtain more machines. 
During the period under report 11080,573 finished maps and diagrams 

were printed in the machine presses as against 735,999 during 1915-16. On 
nn average between three and four printings were required to produce 

each finished copy, us W<lS the case bst year. The highest monthly out-turn 
was attained in ilhrch 1917 when l.j3,230 completed copies were produced 

on the machine presses. 
Ten Litho. machine presses r~tn for the whole year. The total machine 

power was therefore 120 machine months as against 112 machine months 

for the previous year, There has thus been an increase of 6·7X in the utilised 

machine powt:!r. 
The fifteen hand presses produced 40,235 impressions. 
About 19' 1, of the total out-turn represented maps printed for the 

department while the remaining 81% was composed of work done for the 

army and other departments. 
The work done for the department includes 92 new and 139 reprint 

editions of modern style one-inch sheets in colours. Preliminary editions 
of 13 one-inch sheets were printed in colours, black and brown or black, 
and Village Boundary editions were published of 30 modem one-inch 

sheets: The total number of modern one-inch sheets printed or reprinted 
during the year was 281. Of the half-inch series 79 new sheets w•re 

printed in colours and 9 sheets were reprinted. 
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During the year 72 new quarter-inch degree sheets were printed, 29 

being "Provisional Issues". In addition 78 degree sheets were reprinted 

either in colours, black and brown or black. Reprint editions of 2 

Atl«s of India sheets were also published. 
Of old style sheets 60 were reprinted on the one-inch, half-inch and 

quarter-inch scales. 
The Negcd"ive and Retot<chin,q Sections of the Photo. Bmnch have 

dealt with 4A52 and 4,778 negatives respectively as ag;.tinst 3,784 nnd 

4,112. negatives last year. The Hez.io a1H.l Vcoulylce Section.<; have 

together turned out 7,496 plates ns ag<tinst 5,333 plates during 1915-16. 
In the matter of methods nnd processes several important improve

ments ha.ve been brought into use. Transfers from engraved tint plates haVe 
been practically superseded by zinc tint plates etched in relief which are 
preptt.red in the Litho. Branch. ·'This is the outcome of the in\'estigatious 
undertaken by JHr. Vandyke and refetTed to in last year's General Report. 

A new method has been devised and taken into general use for the 

preparation of layer tint plates. By this method all tints are produced 
photographically by means of the half-tone screen at a considerable Ra\·ing 

of ·time and ]a.bour as compared with the met~ods in use up till now. 

Green and yellow plates for forest and cultivation are now prepared 

photographically directly from the colour patterns prepared by Circle 

and Drawing Offices. 
The Photo. Eng1·avi11[1 Scct·ion during the year prepared 83 

photogravure plates, 427 half-tone blocks and 316 line blocks, a total of 
776 blocks and plates as against 692 during 1915-16. From the 

half-tone and line blocks an aggregate of 7.5.5,324 impressions were pulled 
compared with 980,59:3 impressions pulled during last year. 

The Type Printing Section set up 81216 pages of matter of which 
in all 1,311,014 copies were printed, 2,051,3..J..7 impressions being pulled. 

1 I 
I 

Year. 

I 

Out-turn of Photo.-Litho. Office during 1916-17. 

'l'ABLE A 

2 :; 4 I 5 I 6 I ; 

RccovPred 
Nu~mER O~' :MAl'S rmNTED. 

Vnlue of Cost of in cash or 
office. 

out.-turn at by hook-cost-nttc·s. Depart· Otlwr tlum 
debit. mental. Departmental. Total. 

-

-

--
I 

I 

Rs. lls. Rs. I 

I 

HJ14--1J 1,56,515 2,81,14-6 36,847 
I 

597 2,168 2,7G~ 

191.J-1G 1 ,80,(:03 3,41,782 63. ;91 I 84i 2,229 3,076 

1916-17, 1,79,661 3,47,271 36.009 793 3,391 4.184 
' 

TABLE B. 

1 3 " ' --

I 
I 

Numb1'rof Nu1Ube1· of N umher of 
'1'\'PE 1':\ECTICJX OrT-TPRx 

im]Jfl'".Sions half-tone lim·-hloek 
- - -

Ycal'. 

I I lmprossiou~ pullf'd iu impr('~sious im pr<'~sions Page< or items I Copi.PS 
Litho. Brn.nch. pulletl. pull-ed. published. priutetl. pullE'd, 

1914-15
1
1 2,100.103 1 1,491,403 I 

------~ 
G5,732 5,987 1,317,298 2,122,811 

894.220 1 1915-ltl I 2,9;5,1491 86,373 5,383 1,143,075 2,0J3,6G3 

1916-171 3,954,954 115,486 ' 
639,8381 8,216 1,311,014 2,051,347 
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64. Mathematical Instrument Ofll.ce.-During the year from 
1st April 1916 to 31st March 1917, there was an increase in the demands 
made on this office (vide item I in para. 2) as well as in the value of 

work done (vide item 6 in para. 2), and there was re8pectively a profit 
of Rs. 69,785 and Rs. 44,439 against a loss of Rs. 6,145 and Rs. 30,421 
in the year 1915-16. 

2. Below are given the usual comparative figures for the last 3 

years:-

1914-t.'i. 1915-16. 1916·17. 

Rs. Rs. Rs. 

I. Total issues t.o Public Offices as shown in the 4,16,642 2,51,8IS 6.52.656 
Profit and Loss statements of stores. 

2. Value of repairs to instruments received for 66,793 52.535 58.423 
repairs and returned in servicenble condition. 

3. Value of instruments received from Government ;iO,fJ24 54,411 77,147 
Officprs when no long-er requirf'd. 

4. Book value of the stock of instruments, &c., in 5,06,805 5,6R.631 4.73,155 
Serviceable Stores. 

•• Book value of the stock of instruments, &c., in 62, :H7 70,8!16 1.16.805· 
Hcpnimblc StorPs. 

6. Total value of work done in the Workshop 2,44,0.34 1,96, 70~. 2.99.531 
7. Value ofinstrttm('nt.s manufactured in the Work- 87 ,4~ 1 71,641 1,76.119 

shop for Serviceable Stores. 
8. Value of instl·unumts purchased locally ... 9,7fl2 11.2,'}5 1.09.039 
9. Value of instrumPnts and materials obtained from 2,78,380 l,!-i9,0i3 1.01,744 

England through the Director General of Stores. 
10 . .Average No. of employees and their pay No. 317) 

Rs. 80,!H7 
No. 3:171 

Rs. 9l,li.H) 
No. 353) 

Rs. 1,02.664 

3. During the year the stock of all the three stores, (the Service
able, the Repairable and the Material Stores), was twice taken and the 

dh~crepancies noticed have been adjusted. 
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Table IV.-Departmental Publications, Calcutta, 1916-17 • 

• Voti'.-For speoia.l publiclltions at DehrB. Diiu; ride, pages 35 to 38. 

Class of Maps. 

GEOGRAPHICAL MAPS. 

Maps of India ... .. 
Southern Asia Series ... ... 
India and Adjacent Countries ... 
Do. (International Series) ... 

TOPOGRAPHICAL MAPS. 

JJEGREB SHEET SERIES. 
Modern ... ... ... 
From Atlas material ... ... 

HALF-INCH SERIES. 
Modern ... ... .. . 

ONE-INCH SERIES. 
M odern ... ... ... 

Do. (Prelimim~ry Editions) 
Do. (Village Boundary Editions) 

{) ld Style Sheets ... 

MISCELLANEOUS. 

tlas of India Series A 
I 
D 

)rovincial Maps 
istrict 11lap1J 

... 

... 

... 
A dministration RFport Maps 

lm1s of Citit.s and Cantonments p 
L 
:A{; 

11dex 1llaps ... 
isrtlla11eous Jlfap.• ... 

Totals for 1916-17 ... 

... 

.. 
"' .. 
... 
... 
... 
... 

... 

Corresponding totals for 1915-16 ... 

NUllBER 
OF DH'FEUENT MAPS 

0}' E~\Cl[ CI,ASS 

Scale. 
RECEI\'ED. 

New New Edi-
Publica- t-ionsand 

tions. Rl'prints. 

Y"'iou' I ····· 8 
I :2,000,0tl0j ...... 5 
1:1,000,0001 7 9 
1:1,000,000! 2 . ..... 

I 
I "·4 milt•s ! 4:J 72 

Do. 29 6 

l''-2 miles 84 9 

I 
1"-1 utile 92 I:J9 

Do. 13 ' Do. 30 

~I"- I mile ll 
• 1"·2 miles1 

liO l & I j . ..... 
1'1-4 miles! 

1"-4 miles ...... 15 
Vurious I 3 

1''-4 miles ..... 7 r·-s mile, l 
I I to 45 

J".J6mile'l \ 
Various 79 14 

1"-32 milPs . .. .... 26 
Various 410 138 

----
.. .... 761 593 

...... 
I 

1,356 494 

LETTERPRESS. 

NumbC'r of 
copiPs 

print.e(l. 

I 
I 

2,0~5 

8.2~0 
15,244 

600 

117,676 
10,1)55 

80,528 

132,362 
8. 3(i0 
3,000 

10,425 
. 

1,440 
400 

1,350 

2,500 

8,031 
25,150 

258,707 

686,133 

626,320 

1. Survey ~f Indiu.. Gl.lneral Report., 1915-16, Price Rs. 2 or 2s·8d. 

V&lne. 

I n,. 
13,067 
24,660 
15,2H 

600 

1,17,670 
10,055 

80,278 

1,31,112 
7,960 
6,000 

15,487 

1,080 
1,175 
1,600 

938 

10,051 
4,748 

67,424 

5,09,155 

-
4,89,206 
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II.-DEHRA DUN OFFICES. 

TRIGONOMETRICAL SURVEY OFFICE. 

65. Computing Offl.ce.-As forecast in last year'a report the 

simultaneous reduction of the Burma Quau.lrilateral comprising the Burma. 
Coast, the Mandalay !\feridional, the Mandalay Longitu,linal, the lllanipur 

Meridional and the Manipur Longitudinal Series was finished during the 
·year; and the adjU~tment of the Assam Valley, the Kohimll, Cachur, Naga 
Hills, Giiro Hills and the Khiisi a\nd J aintia Hills Series was also 

completed. A preliminary adjustment of co-ordinates of stations of the 
Great Salween and the Upper liTawaddy Series was carried out. The 
'values of the heights of the secondary stations of the Great Arc Series, 
Section 18°-24°, were revised a.nd brought into accordance with the revised 
heights of the principal stations of the same series. The observed 

azimuths at Poshkar and Gogipatri were revised. A considerable portion 
of the old triangulations executed in Baluchistan in seasons 1877-79 and 
1887-H9 by Captain Rogers and Messrs. ToiTens and MacNair was readjusted 
in final terms. The heavy computations necessitated In preparing 

Professional Paper No. 16 and Part II of the Auxiliary Tables, 5th edition, 

were partly completed. 
The following lines of levelling executed in 1914-15 but of which the 

final reduction has been held over till now, pending the receipt of 

:additional data, have now been reduced ; 
(1) Benares to Barakar, (2) Biigalkot to Bijapur, (3) Howrab to 

Champdaui and (4) Bankipore to Bihta. 
The computation and adjustment of lines of lev~ls hu.viug been 

trari.sferred to No. 17 Party, the Computing Office will not as a rule undertake 
this work in future. The services of the office, however, may be requisitioned 

under emergent circumstances. ' Vide Trigonometrical Survey Order 

No. 214, dated 23rd ,July 1917 '. 
The reduction of simultaneous psychrometric observations at Dehra 

and Mussoorie was completed, 11nd a number of investigations into the 
.:variation of refraction was carried out. Computations in connection with 

the traverse survey of New Delhi and the Nasirii.bii.d Cantonment were 

performed. 
A list of all the protected stations of the Indian triangulation with 

their co-ordinates and other connected information is being compiled. 
Requisitions for data were received from 24 departmental and non

departmental officials. In some cases, .these "requisitions could be met by 
supply of printed publications;· in Others it wa-s necessary to extract the 

required information from manuscript records. 
A large number of requisitions for forms was complied with. 

121 Triangulation pamphlets were compiled and compared during the 
year, 90 were passed through the press and 104, including last year's 

undistributed pamphlets, were distributed. 
Levelling Pamphlets Nos. 34 and 39 (Indian Series) and Nos. 93, 94 

and 95 (Burma Series, final edition), Records of "the Survey of India 
Volumes VIII and X and Tide Tables for the Port of Basrab, 1917-18, 

were bound in book form and distributed. 
A portion of Rai Bahadur Lal Singh's work in Central Asia carried 

out while accompanying Sir Aurel Stein was revised. 
Tables of clock rate corrections in connection _with wireless longitudes 

were prepared. 
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Type Printing Section.-The following publications were printed 

during the year :-

(1) Trio.ngulation Pamphlets 90. 
(2) Levelling Pamphlets Nos. 93, 94 and 95. 
(3) Tide Tables for the Port of Basrnh. 
(4) Professional Papc1· No. 16-pages 105 to end. 
(5) Records of the Survey of India, Yol. X, 1915-16. 

Observtor.ies.-Meteorologica.l observations were continued as usual. 
The Omori Seismograph has been working satisfactorily throughout 

the year. Two tremors of considerable intensity were recorded on 21st 

and 30th January 1917. 
Photographs of the sun were taken on 322 days during the year, 

the sun being obscured on the remaining days. An unusually large sun 
spot was observed from 6th to 15th February 1917. 

Preservation of T'l·iyo'lwrnetrical Stations.-1,046 stations were 
repaired by district officers at a cost of Rs. 5,263-12-2. Out of 357 
districts from which the reports are annually due, 32 failed to make 
returns. 

66. No. 2 (Dehra) Drawing Office.-During the year under 
report the work in this office Wtls carried out by 5 sections. 

(1) Triangulatio'tt Hection.-Owing to the shortage of officers, 
the Triangulation, Cantonment, Half-inch and Miscellaneous Sections were 
amalgamated. 

Only one half-inch sheet remains to be sent for publication, and 
no more will be taken up in this office. 

(2) Compilation Section.-'l'he rough compilation on the 12-mile 
scale of only four sheets of the area previously allotted to No. 2 
Drawing Office up to Longitude 104°, remains in hand ; none of the 
sheets east of Longitude 104° have yet been taken up. The compil
ation on the two-millionth scale of the Himalayan map, which will be 
published on the three-millionth scale, has now been taken up. 

(3) Stein Section.-The compilation of the 49 sheets compnsmg 
Sir Aurel Stein's explorations in 1900-01, 1906-08 and 1913-15 has 
been practically completed; of these 5 sheets have been fair-mapped 
and sent for publication. 

( 4) A small section was employed, under the direct supervision of 
the Officer in charge, on the fair-mapping of the Mesopotamian sheets to be 
published on the half-inch scale. Four sheets were sent for publication. 

(5) Throughout the year a section was employed under Colonel 
R. A. Wauhope, c.B., C.M.G., C.l.E., R.E., on the maps of Southern 
Arabia; all the area surveyed on the half-inch scale around Aden has 

now been mapped on that scale, and special surveys on larger scales, 
made during the operations of the Aden Boundary Commission and 
hitherto unpublished, have been mapped on the scale of survey. 

Three sheets on the one-miUionth scale, including the pro,·inces 
of Asir, Yemen and Hadhramaut have been drawn and the two latter 
are under publication. 

Plwto.-Zinco. Scction.-During the year 1916-17 the work undertaken 
comprised :-

Cantonment Maps. 
Triangulation Charts. 
Forest Maps. 
Extra-departmental l'llaps. 
Maps of Arabia. 
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During the year under review )lr. Vandyke was deputed to this office 

to instruct the Photo.-Zinco. Section in the process of transfeiTing from 
plate to plate. This process has been in use since then and has worked 
well. 

More accommodation has been provided for the retouchers and duffers 

which was much needed. 

The new Graining and Litho. machines, which were ei'ected during the 
early part of the year, have 'worked well. 

The following table shows the work done in the last three 
years:-

Years. I No. of Subjects. I No. of Negative-s.[ No. of Pulls. I 
.No. uf t:Uw;olu.te 
and Cyanotype 

prints " 

1 

1 

914-1.5 

915-16 

1916-17 

... 1,898 

... 2,065 

... 1,302 

2,267 345,52ti 663 

l,il j 307,357 1,209 

1,600 287,514 571 

The following is a summary of the work of the office during the 

year 1916-17 :-

Class of map. 

Rough compilation of map of Tibet for 

publication on the scale of -l,OO~,OOO ... 

GPorrraphical maps, __ I__ scn.le. (Fair 
>oo l,OOO,UUO 

sheets) .. . ... .. . 

Geogrophical maps, l,oo~,ouo scale. (Rough 

compilo.tion) ... ... ... 

Geographical maps, a,uo~,OOO scale. (Rough 

compilation) . . . . . . . .. 
Sir Aurel Stein's exploration in Chinese 

Turkistiin and Kansu in 1900-01, 1906-0H 

and 1913-15, for publication on the.suu,~oo 
scale ... ·· .. · 

Regions bebvP!'n LPb A.nd KRrg-halik 
rlmpped by Sir F. de Filippi's ex9edit.ion 

in1913-15, for publication on the .suu~ouo 
SC!\}e ... ··· •·· 

DP~Pe Triangulation Charts of India. ... 
AlisePllan£>ons maps .. . . .. 
Cantonment pluns (corrections for 1916) .. 

Cantonm"nt plRns (corrections for 1917) ... 

Hll1f-inch sbef'tfl ... ... 
Hlllf-im:h shPet~ of MPsopotamia ... 
Misct·llaneons Ext.rn-departmental mRps 
.AddPndum to Lcvelliug Charts ~os. 39, 93 

and 94 ... ... ... 

She£'t.S sent 
for 

publication. 

I 

8 

······ 

. ..... 

5 

2 
IOI 
19 
u~s· 

2Bt 

12 
4 

59 

3 

She~tR 
l't>llliLining 
in h1md. 

...... 

10 

4 

4 

44 

...... 
7 

. ..... 
5 

';8 

I 
Ill 
12 

. .... 

I 
I 

RE~fAUKS. 

Hill and skeleton. 

Hhnillayo.n map. 

The publication of 
tlw11n sher~ts iR in 
abAynnc11 pf'nrling 
Sir Aurel Rtein's 
pPrsotml serutiny 
of the originul"' on 
his return to India. .. 

• CorrectionR for 1916 
carried out on i 4 
Cuutonmronts a.nd 
sheets stored away. 

t CorrPetinns for 1917 
carried out ou 14 
eo.ntotJII\(•lJt~ and 
slwds Rtorf'd away. 

3.J. Cantonments in 
hand. 
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67. Forest Map Office.-16,023 maps, diagrams and lists valued 

at Rs. 23,406, were issued dm·iug the year, an increase of 6,916 maps1 &c., 
and Rs. 7,7 57 over the figures for last year. The net amount realised 
by sales to the public, was Rs. 1,038 for 669 maps, and by book-transfer 

Rs. 2,216 for 2,175 maps, &c. 
In addition 1,120 reductions of 122 maps were supplied to the Survey 

of India, and 14,724 maps, &c., were received for storage. The increase 
in th6 issue of maps is due to more efficient handling, the result of the 
.separation of the technical work in connection with the drawing and 
publicntion from that of the storage and issue of maps. 

The maps prepared by the Forest Map Office fall into five classes, 

viz:-
(a) Reprints of Forest maps with corrections to date. 
(b) Forest editions on the two-inch scale of modern one-inch 

sheets. 
(c) ~laps of Forest Circles and Divisions. 
(d) Special maps to illustrate working plans, &c. 
(e) Maps and diagrams to illustrate administrative reports, &c. 

of the Forest Department. 
The following table shows the number of sheets dealt with during · 

1he year:-

In hand on Received Drawn and In h
1
and on Published 

Cln.ss of map. 1st October during the sent for 30th September during the 
1916. yenr 1916-17. publication. 1917. year 1916-17. 

(a) ... 113 43 53 103 18 

(b) ... 88 51 35 104 43 

(c) ... 36 1 7 30 2 

(d) ... 6 76 66 16 68 

(e) ... 22 5 18 14 8 

'l'OTALS ... I 265 176 174 267 139 
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III.-CIRCLE AND LOCAL DRAWING OFFICES. 

68. No.3 Drawing Office (Northern Circle),-During the year 
under report 25 one-inch sheets, out of the 37 previously surveyed and 
drawn by parties, were submitted for publication. The remainder are 
under correction in the Drawing Office and parties. Two one-inch 
sheets were corrected and brought up to da.te in the Drawing Oflice, 
for purposes of reprint, and are not included in the ubove number. 

The proofs and colour patterns of 68 sheets, comprising one-inch, half
inch sheets, the sheets of the Simla 150 feet to the inch map, and Simla 
Guide Map (8 inches to the mile), were prepared and returned to the 
Superintendent, Map Publication, leaving a balance of colour patterns 
·Of 1 half-inch and 9 one-inch sheets still in hand. 

Half-inch sheets compiled from the published sheets of modern 
one-inch and old style half-inch rnaps.-2 half-inch sheets were drawn 
in the Circle Drawing. Office and submitted for publication, anJ 17 were 
received from the parties. Of these latter 13 had been sent for publica
tion and 4 were undergoing correction at the end of the year. 

On the basis of the one-inch sheets published up to 30th September 
1917, there now remain for completion in the Northern Circle 133 
half·inch sheets of the kind under consideration. Of this number, the 
fair-mapping of 27 sheets is in hand in the Drawing Office and parties, 

-and the material for the preparation of 18 more is held in reserve 
for future requirements. 

The above numbers do not include 10 sheets which are being, 
or are to be, drawn in No. 1 Drawing Office, nor 12 similarly allotted 

to No. 2 Drawing Office. 
Hill-shaded sheets.-Hill-shaded sheets of 7 one-inch and 19 

half-inch sheets were prepared and sent for publication, leaving in hand 
for hill-shading a balance of 8 one-inch and 2 half-inch sheets. 

Special maps.-20 sheets of the Simla 150 feet to 1 inch map, 
14 of which were drawn in No. 3 Drawing Office, were submitted for 
publication. A Guide Map of Simla was also drawn in this office in 
two sheets on the scale of 10 inches= 1 mile for publication on that 

<>f 8 inches = 1 mile . 
.. Miscella.neous.-Truverse plots of stations of 23 mauzWJ consisting 

of 52 sheets, scales 16 and 32 inches to a mile, of Gonda district, 
were prepared for, and sent to, the Deputy Commissioner, Gonda. The 
<>ost of the preparation of these was lodged in the local treasury to 
the credit of the department. 

69. No. 4 Drawing Office (Southern Circle),-During the 
year 31 one-inch sheets and 9 half-inch sheets, which had been surveyed 
and fair-mapped by parties, were finally examined and submitted for publica
tion. At the end of the year every sheet, the survey of which was comple ... 
ted during the previous years, had been submitted. 

Half-inch sheets compiled from published sheets of the one-inch 
OJU<p.-7 sheets were fair-mapped and submitted for publication and 13 
·sheets, which had been fair-mapped by parties, were finally examined and 
.submitted for publication. At the end of the year 14 sheets were being 
fair-mapped in this office, 22 sheets were being fair-mapped by the parties 
and 12 sheets, the component one-inch sheets of which had been pub· 

lished, had not been commenced. 
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Quarte>·-i.nch sheets cmnpilecl [>·~m the published sheets of the half
inch ;,wp.-1 sheet wns fair-mapped and submitted for publication .. At the 
end of the year 3 sheets were being fnir-inapped and 1 sheet, the Compo· 

nent half-inch sheets of which bud been published, had not been com

menced. 
The examination and colouring of the proofs of 63 sheets and the hill

shading of 49 sheets were completed and returned to the Superintendent,. 

Map Publication . 
. A number of pupils were instructed in fair-drawing. 

The Photo.-Zinco. Section undertook the photographic and zincographic 
work required in the circle. 

70. No. 5 Drawing Office (Eastern Circle ).-During the year-
23 one-inch sheets were received from the parties and 19 were submitted 
for publication; 19 unpublished proofs were received and 17 were. 
examined,· coloured, hill-shaded and sent for publication. 

Half-inch sheets compiled [1·om the p1<blished sheets of the one-inch 
map.-25 sheets were completed during the year and 23 have been submit· 
ted for publication; 21 unpublished proofs were received, 10 of these were 
coloured, .examined, hill-shaded and submitted for publication. 

Qua?·ter-inch sheets compiled fran the published sheets of the one-inch 
rtnd half-inch maps.-5 sheets were completed in the Circle Drawing Office, 
and were submitted for .publication. 

All arrears pertaining to the preparation of colour patterns of one-inch 
sheets of the previous year were completed and submitted for public,
ation. 

Of the one-inch sheets, the survey of which was completed during the 
previous year, all have been submitted for publication, with the exception 
of 2 sheets not received from parties. 

71. No. 6 (Simla) Drawing Office.-As during the previous 
year this office was organized in 2 sections. 

The Army Section has dealt with the preparation of maps 
and plans for the use of the Army in India while tbe Survey 
Section has been employed on the preparation of trans-frontier maps on 
the one-millionth, quarter-inch and half-inch scales. 

Most of the work of the Su·rvey Section hns consisted in redrawing in 
modern style, and sometimes to a r~duceU scale, the maps already 
existing, with the incorporation of such additional information of recent 
date as may have been available. 

72. Bengal and Bihar and Orissa Drawing Office.-
( Impe•·ial Stal!danl Mapping Section). This office continued under 
the direction of the Director of Surveys, Bengal, and is occupied in . 
the drawing of one-inch sheets mainly from cadastral work and from four~ 
inch thana maps; these are published as preliminary editions pending their 
revision by the topographical survey. These sheets are however now. 
being made aR complete as possible by the addition of the hills and waste 
land areas from old maps and they are being published in colours . 
. 'Ihe::;;e two improvements for a short time reduced the out-turn, which has 
now ngain reached the normal. 

In Bihiir and Orissa 20 sheets were subn1itted for publication, of 
which H were new and 6 had previously b~en published, but were now 
re-submitted with hills and waste lands added. 

In Bengal 12 new sheets were submitted for publication. 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

73. Novthern Circle.-No. 3 P<wfy . carried out a theodolite 
traverse of 183 linear miles for the Settlement Officer, Gorakhpur and 

furnished this officer with plot sheets on the scale 16 inches to a mile, 
for 38 villages. 

Sind-Sugar Party.-This party was formed on 15th June 1917 hy 
the transfer of selected members of No. 4 Party to it, for the purpose of 

carrying out the recta.ngulation of the Sind-Sugar Doii.b in connection with 
the irrigation and subsequent colonization of that area. Its activities 

·during the year under report have been confined to the preparations for 

the commencement of its work, and to training its establishment. 
Punjab Riverain Detachrnent.-As in previous years this detachment 

was exclusively employed on local surveys in the Punjab. The details of 
the work done are shewn· on pa.ges 1 'T and 18. 

74. Southern Circle,-The ·survey of c1mtonments and military 

stations was continued by No. 20 Party. The details of the work are 

given on pages 18 and 19. 
The special survey on the scale of Ll: inches to a mile of reserved 

forests in 'the Hyderii.hii.d State was continued. No. 6 Party surveyed an 

area of 431 square miles and triangulated an area of about 350 square 
miles. The cost of this work is being borne by the Nizam's Government. 

Two surveyors of No. 8 Party were placed on deputation during ~he 
field season with the Madras Forest Department to survey reserved forests 

on the eight-inch scale in the neighbourhood of· Nilambiir in the Malabar 

district of Madras. 
Section IX of the Tinnevelly-Travancore . boundary in Madras was 

traversecl. and demarcated by No. 8 Party. 
75. Map Publication Offices.-A very large prop01·tion of the 

work of the Photo.-Litho. Office is for other Government oftices, 

only 19% of their out-turn this year being de~arhnental,· a B}_)ecinl 

feature being. the large amount of work done for the General Staff 
owing to the war. The usual large number of weat.her charts was 

Printed, as well as ruled paper for officers' note books in huge 
quantities, and for the ·Arcbreological and other departments photo

gravure and half-tone photographs were also reproduced. The Drt~wing 

Office prepared Railway, Manceuvre, Postal and many other special 
maps, while the Map Record and Issue Office's main work is the 

issue of maps to other departments. 
76. Mathematical Instrument Office.-The' manufacture of 

heliographs and prismatic compasses Mark VII was cont.inued during this 
year in larger quantities than in the previous year and practically 
all repair and manufacture work of a civil nature was stopped to 

facilitate military needs. 
This office also supplied instruments to many Government offices, 

Provincial and Imperial. 
77. Trigonometrical Survey.-The Punjab Government having 

decided to undertake the Great Indus-Jhelum Project for the irri
gation of the Sind-Siigar Doab, asked fur triangulation to serve us the 

basis for the lay-out of the tract m rectangles according to the 
established system of that Province, and a beginning was made with 
the reconnaissance of the northern part of the area and with the 

building of the stations. 

78. Dehra Dun Offi.ces.-A large number of maps were pro
duced for other departments of Government, particularly for the a~neral 
Staff. The demanUs for maps of the Forest Vepartment, which are 

continually on the increase, were met to the utmost extent of its 

capacity hy the Forest Map Office. 
'Ihe Computing Office complied with many requisitions for data. 
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