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GENERAL REPORT, 

1915-16. 

From 1st October 1915 

To 30th September 1916. 

PART I.-GENERAL REMARKS. 

I. -INTRODUCTION. 

1. The mam parts of this report, as shewn in the ''Contents" on 
the opposite page, are. Pa1·t tl-ll'ork of Field Parties, &c., summarising 

the operations of, the field parties, grouped under appropriate headings; 
and Part 3-0ffice Worll:, which gives a brief account of the year's progress 
in the head-qnarters and other offices. Fuller details of these operations 
are being published in Volume X of the "RecorllS of the Survey or 
India." 

2. An abstract showing the progress of the topogruphicul programme 

assigned to the department in 1905, may 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 32,342 square ~1iles; and that this brings 
the total progress since 1905 to 438,1l33 square miles, leaving 1,382,767 

square miles still to be done. 
3. The first three Index maps, at the end of the 1·eport, show the 

progress of this topographical programme both in survey and in puhlication 
in the three circles, while the remaining eleven indexes show the prohrres!i in 
publication of the various series of maps appertaining to the scheme, ami 

also the main framework of triangulation on which the Survey of India. 

is based. 
4. Table IV on page 32 gives u list of the new publications. of the 

Calcutta Offices during the year. A complete list of deparbnental publica
tions apart from maps, may be found in the annual "Hecords of the 
Survey of India"; and lists of new maps are published quarterly by the 

department, as well as in the monthly "Notes of the Sur\·ey of India." 
5. Progress in 'tbN.'rigonometrical Survey can only be assessed by a 

study of the "Records of )he Survey of India" and the special publications 

issued at Debra Diin. The General Report can attempt little more than 
a brief abs!Dact of the locale and nature of the different operutious. 
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PART !.-GENERAL REMARKS. 

I. -INTHODUCTION. 

1. The mam parts of this report, as shewn in the 11 Contents" on 
the opposite page, are. Pa1·t ~-lVork of F·ield Pw"f'l-ieH, &c., summarising 

the operations of, the field parties, grouped under appropriate headings; 
and Pwrt 3-0ffice Work, which gives a brief account of the year's progress 
in the head-quarters and other offices. Fuller details of these operations 
are being published in Volume X of the "Recor<ls of the Survey of 
India." 

2. An abstract showing the progress of the topographical programme 
assigned to the department in 1905, may be found in Table II on 
page 9. From this it will be seen that the out-turn of topogrnpl1ical survey 
during the current year was 32,342 square ~1iles; und that this brings 
the total progress since 1905 to 4:~8,83!3 square miles, leaving 1,382, 767 

square miles still to be done. 
3. The first three Index maps, at the end of the report, show the 

progress of this topographical programme both in survey and in publication 
in the three circles, while the remaining eleven indexes show the progresli iu 
publication of the various series of maps appertaining to the Rcheme, nncl 

also the main framework of triangulation on which the Survey of India 

is based. 
4. Table IV on page 32 gives a list of the new publications. of the 

Calcutta Offices dw·ing the year. A complete Jist of departmental publica
tions· apart from maps, may be found in the annual " Hecortls of the 
Survey of India"; and lists of new maps are published quarterly by the 

department, as well as in the monthly "Notes of the Survey of India." 
5. Progress in the Trigonometricul Survey can only be assessed by a 

study of the "Records of the Survey of India" and the special publications 
issued at Debra Dun. The General Report can attempt little more than 
a brief abctract of the locale and nature of the diflorent operations. 



6. The 
(a) 

(b) 

(c) 

GENEHAL.-INTJIODUCTION. 

following events are notified:-
Two more Imperial Officers have h'een reverted temporarily to 

military duty and the services of 2 more otllcers of the 
Provincial Service have been accepted b) the Army 

Department during the y'ear. 
Owing to the shortage of officers the field work of the whole 

Jepartment was again considerably curtailed. 
The Survey party under an Imperial Officer which nccompanied 

the field-force in Mesopoblmia continued surveY operations 
there. 

(cl) The superintendence of the Assam Provincial Surveys on its 
separation from the Bengal Surveys was taken over by 
the Survey of India as an experimental measure. 

(e) The control of the Magnetic Observatory at Koduikimal was 
transferred from the Survey of India to the Meteorological 
Dep,utment. 

(f) The following instruments which are of historical interest 
but are no longer made use of in the Survey of India 
were presented £o the 'rrustees of the Victoria Memorial, 
Calcutta, for exhibition in their .Museum:-

(i) Troughton and Simms' Grand or 36-inch Theodo
lite. 1830-1873. 

(ii) Waugh's 24-inch ·Theodolite No. 1. 1846. 

(iii) Ramsden's Zenith Sector. 1802-1825 .. 
{g) Four plates and nine lithographic stones used in the production 

of the first stamps of India in 1854 were presented to the 
Royal Philatelic Society, London. 

(h) A new Population Map of India shewing the varying densities 

of the population by rectangular compartments was designed 
by Major E. A. Tandy, R.E. 

( i) A survey was made of the boundary of the Imperial area at 
Delhi.. 

(j) The Hon'ble Sir James Meston, K.c.s.I., LL.D., v.D., 
Lieutenant-Governor of the United Provinces visited the 
Survey of India Offices, Debra Dun on 14th July. 

The Hon'ble :Mr. Claude Hill, c.s.I., c.I.E., lllember in charge 
Department of Revenue and Agriculture visited the Survey 
of India Offices, Debra Dun on 31st July. 

The Hon'ble 1\[r. lllant, Secretary to the Government of India, 

Department of Revenue and Agriculture, visited the Survey 
of India Offices, Calcutta on 28th and 29th of January. 
He also visited the Survey of India Offices, Dellra Dun on 
27th and 28th March and on 31st July. 



GENERAL.-ADMINISTRATION AND f!WSONNEL. 8 

II.-ADl\UNii-5THATION AND PEH80.NNEL. 

7, The actual cost of the department {or the financial year ending 
31st March 1916 and of the 2 previous years is shown below:-

1913-14. Hll4-15. I' 1915-16. I HE:UAi\KS. 
. 

. 

lis. n •. Jif>f. 

Gl'oss actual cost ... :J5,30,068 33,32,5! 1 30,17,349' 

Deduct receipts nncl cretlit.s 9,;J0,9H2 H,4H,:J97 8,47,459' • Thf'se fi~urf'l!l 
llrt- not fiut\l. 

Net actual cost ". 25,94,086 2:J,84,1H 21,69.890' 

8. Co1onel Sir S. G .. Burranl, JCC.S.I., RE., F.n.s., administered the 

J.epa.rtment throughout the· year. 

9. In the Imperial Service the following losses occurred:- Captains 

P. G. Huddleston, H.E., and J. A. Field, R.E., were killed in action on 
25th March and 1:Jth July respectively. Captains G. F. T. Oakes, H.E., 

and E. C. Buker, U.E., died on 15th July and 19th September respectively, 

from wounds received in action. Captain R. L. Almond, H.E., who 
had been reported as wounded nnd missing on or about 2~th OctoLer 
1914 was repo~ted as having been killed on or about that date. 

Captain E. B. CarJew, R.E., WtlS reported as wounded and missing on 
26th Septembe!' 1915. The total number of Imperial Officers temporarily 
reverted to 'military duty on account. of the war is now 36 nnd the total 
casualties to date in kiJlec.l, died of wounds or missing are Dow 7. Colonel 
W. J. Bythell, H.E., retired from the service on 23rd l\Iay 1916. 

In the Provincial Service lllr. W. Skilling died on 9th October 1915, 

and Mr. T. Shaw, a retired officer who was re-employed on special duty 

in Assam, also died on 24th 1\Inrch 1916. Messrs. P. J. Barrington, and 
Kanak Singh retired; 1\Ir. V'l. E. Johnson, who was employed under the 
Government of Burma and Mr. C. G. Lee, who was employed under the 
Oovernment of Bengal also retired. Messrs. W. Newl:md 1mtl B. M. Berrill 
who are employed under the Government of Bombay are second~d in the 

Survey of India. lllr. 0. J. H. Hart who was employed under the 
Government of Bengal has reverted to the Survey of India. The total 
number of officers of the Proviricial Service whose services have been 
accepted by the Army Department is now 21. Out of these one hll.B 
been killed in action and one has since reverted to .the Survey of India. 

In the Upper Subordinate Service l officer was discharged, a proba

tioners *ere confirmed and 2 probationers were appointed, also 3 surveyors 
wei·e promoted into this service from the Lower Subordinate ~ervice. 

J\Ir. R. 'l'aylor, .Manager, Photo. Section, Photo.·Litho. Office died on 

'lltll October 1915. Senior Sub·Assistant Surgeon Thakur Singh, attached 
to the 'frigonometrical Survey Office died on 14th l\Iay 1910. Mr. Hira 
Singh, Rai Sahib, Head Assistant, 'l'rigonometricaJ Survey Otlice retired. 

The total strength of the department at the close of the Survey 

year was 45 Imperial Officers, 120 Provincial Officers and 46 Upper 
Subordinates besides speciaJists, clerks, lower subordinates and menials; 
but the number of officers of the first two services actually employed 
in the department were 16 Imperial Officers and 101 Provincial Officer£~, 

the remainder being on military duty. 



4 GENERAL.-ADMINISTRATION AND PERSONNEL. 

10. The following Honours were conferred on members of the
department during the year:-
To be B>·euet Liwtenant-

Colonel.- Major C. l\I. Browne, n.s.o., R.E. 

To be Cornpanio11s of the 
Dist-inguished Se1'Vice 
01·der.-

llfilita>-y Cross.-
C>·oss of "Chevalie>· de la 

legion, d'honneur."-
llfentioned in dESpatches.-

Jnsi,gn·ia of " O.{lice>' of 
the Order of the Crown 
of Italy."

Kaisar-i-Hind .!lledal of 
the Fi>·st Class.-

Kaisa1·-i-Hind Medal of 
the Second Class.-

Title of Rai Sahib.-

" " 

" " 

Cnptains S. W. S. Hamilton, H,E. and A. A; 

Chase, R.E. 

Captain H. J. Couchman, RE. 

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

Lieut.-Colonel F. W. Pirrie, I.A. (thrice 

mentioned) . 
.Major H. H. Turner, U.E. 

Bre,·et Lieut.-Colonel C. l\I. Browne, n.s.o., R.E. 

(twice mentioned). 

Captain E. B. Curdew, H.E. 

, A. A. Chase, D.s.o., n.E. 

" 
K. Mason, H. E. 

, H. E. Roome, R.E. 

Surveyor Laltun Khan. 

" 
Muhammad Khan. 

Major H. Wood, n. E. 

Mr. F. R. Vaudyke, Manager, Litho. Section, 
Photo.-Litho. Office, Calcutta, 

Mr. Sher Jnng, Khan Bahadnr, Sub-Assistant 

Superintendent, Upper Subordinate Service. 
Mr. Jmnna Prasad, Sub-Assistant Superintendent,. 

Upper Subordinate Service. 
, Ram Prasad, Sub-Assistant Superintendent,_ 

Upper Subordinate Service. 

, !shan Chandra Deb, n.A., Head Computer, 

Tri~onometrical Survey Office. 
Mr. A. J. A. Drake, who is a member of the Mussoorie Volunteer 

Rifles and is employed on military duty, has been promoted to 2nd

Lieutenant in that corps and appointed a temporary Lieutenant in the Army. 

Mr. J. C. St. C. Pollett, who is a member of the Bangalore RiflE> 
Volunteers, has been promoted to 2nd-Lieutenant in that corps. 

The medal for long service and good conduct wus bestowed on 

Sub-Conductor W. Smith, (India Miscellaneous List), Draftsman, No. 6 
Drawing Office, (Army Section) . 

. The Volunteer Long Service Medal was bestowed on Messrs. H. W. 
Biggie, J. C. St. C. Pollett and R C. Hanson. 

11. The following table shows the distribution of officers during the 

year: the names of officers on deputation to local .Governments are omitted. 
Several names occur more than once on account of transfers from one 
office to another :-



GENERAL.-ADMINISTRATION AND PERSONNEL. 5 

TABLE I-DISPOSITION OF OFFICERS, 1915-16. 

SURVEYOR GENERAL OF INDIA-Colonel Sir Sidney G. Burrard, K.C.S.I., R.E., F.R.s. 

Imperial Officers. Provincial Officers. Upper Subordinates. Lou.Jer 
SubordilltftrB, g-c. 

Surveyor 
Office. 

General's Mn.jor C. P. Gunter, R.E. • ••••• 
.MaJor L. C. 'l'huilliur, l.A. 

No. 6 
Office, 

Drawing 
Simla. 

Lieut.-Colouel C. L. Robemon, 
C.M.O., R.E. 

Major C. J. Arbery 

Mr. Asmu.t-ullah Khan, X.S ............................................ .. 
" A. H. Hunt<>r 
,. A. A. Gmlmm 

•5 Enrop('ll.n 
Dmtt:<ml.lU, 

4 Prinh•rs. 
23 huliau Drnftsmcn 

o.ml Clerk11. 

BasrahSurvey Party Licut.-Colonel F. W. Pirric, I.A. Mr. J. :McCmken ............ Mr. Hamid Gul ..................... 22 Surn~yors, &c. 
Mnjor H. H. Turner, R.E. , B. 'l', Wyutt 
Captain W. E. Perry, R.E. ,. W. H. Strong 

, A. J. Booth 

SUPERINTENDENT, MAP l Lieut.-CohmellV. M. Goldstream, R.B. (Tempomrily ret•erted to military duty). 
PUBLICATION- Lient .. Colonel C. H. D. Ryder, C.I.E., D.S.O., R.E. 

Map Publication 
Office, Calcutta. 

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

Imperial Officer&. 

Major H. L. Croothwait, B. B. 

Provincial O.fjiurs. 

Mr. M. G:o.t~taud ....•••••..•.•• 

Mr. T. W. Babonau ........ . 
11 P. Willialllll 
,. M. C. Patters 
., Jagdt~.mba Pl"8.1l&d 
., C. C. Hyrne 
., A. C. Hoae 
, P. Si mJlBOn 
, P.N.Sur 
, D. K. Hennick 
, A. A. Gl"'.dlll.m 
, Jiya Lo.\ Sahga.l 

Lo-wer 
S~tbtmiillatea, g-c. 

Photo.-Li tho. Major H. McC. Cowie, B.E •••• 

Office, Calcutta.. 
Mathematical In-

strument Office, 
Calcutta.. 

Ben!l'a.l & Bihar 
& Or1ssa Dr a wing 
Office, (Imperial 
Standard Mapping 
Section). 

Air. T. A. Ferrier •...•••••••• : ....• 

Air. E. G. Hardingo ................................................................................... . 

SUPERINTENDENT, l Colonel W. J. Bytbell, R.E., up to 22nd November 1915. 
NORTHERN CIRCLE- Lieut .. Colonel C. L. Robertson, c.M.o., R.E,, from 23rd November 1915. 

Imperial Officers. Provincial Officers. Upper Subordinates. Lower 
Suborditw.tes, ~c. 

No. 3 Drawing ........................................... .. lllr. J. A. Freem.Jl.n ......................................................... 26 Drnft.smeu, &c. 
,. E. B. West Office, M ussoorie. 

No.1 Party, .......... .. 
Kashmi1· 

a111l 
:N. W.F.P. 

No.2 Party, ........... . 
Punjab 

aml 
Rlijpufiina. 

No.3 Party, .......... .. 
United ProVIuces. 

No.4 Party, .......... .. 
U11ife1l PNvwces 
01!d 

Nepcil.. 

Major E. A.< Tandy, R.E ••••••••• Mr. B. R. Hughes ........... . 
, G. J. S. Rae 
, P. A. T. Kenny 

. ., R. C. Hanson 

Mr. Sher Jnng, K.B ................ 88 Sur-reyors, &c. 
,, N!\tha Singh, R.s. 
,. Nanak Chand Puri, B.A. 
, Jamna Pru-M-d, R.S, 
" Humid Gul 
, JagdeeBb PraBild Vu.stav-Undt>r tmining, 

.............................................. Mr. B. R. Hughes .....•.•... ,Mr. Chuni La\ Kapur ............... 30Survsyors, ~: 
" T. W. Jhbonau n Ghulam Hasan-Undt.>r trainwg, 
,. F. B. Pow~ll 
, Kanak Singh (Retired 

.21st March 1916) 
, R. E. Saubolle 
, J. H. John~on 
, J. A. Calvert 

............................................. ?.lr. H. H. B. Hn.nby 
" E. J. Ril{giO 
, A. ]\[. Talati 

...... Mr. Mahom{'d Lutf Ali.,,,,,,,, ... 53 Surveyors, &c • 
, Muhammn.d. Hu110.in 
, Amir Abdul Snlnm Matlub 

,, H. '1". Hug-hes 
, G. E. H. Cooper 
, Moqinmddin 

Ahmad-Under training, 

............................................. Mr. H. W. Big.'!'ie ............. Mr. Mobammnd HuRain Khan ... 28 Surveyors, &c. 
,. H. P. D. Morton " Daulat Ram Yobl"').-o,-Undt'T trai1nng. 
, J. C. C. Lears 
, Duni Chant.! Puri 

No. 20 Party,......... .. ............................................ 1tlr. A. E"-in~ .................. ?.lr. Dhannu ........................... 23 Surveyol"'l, &e. 
Pes1u1tvar, Riill.'nlpindi, , 0. D. Jickson 

Bn.kloh, JuUrJmlrtr 
SaJHill'ar, Simla., (N. i. 
Lim'-~). KMka, Fort 
Lorkharf, HflllfJU, Thnl, 
Bfltn!u, Jhclttm, Siiilkot, 
Upper a)l(l Lowe/" Topa, 
Chaman aml l>.lmach, 

Riverain 
ment, 
Prtnjn.b. 

Detach- ............................................. Mr. Maya Dn.s Purl, B.s .... Mr. Panu~ Ram ..................... N Sun-{'yor~~, &c. 
, l.nk~hmi Dutt .Tollhi 6 Naib '1'nh11i\dar~~ 

Simla. Survey 
Detachment, 
Simln. 

11 Yidya Dhor Chopm and Kanungoes, 
&o. 

Mr C E C French ..... Mr. Imam Din ........................ 7 Surveyors, 
.............................................. , , F: c: S~int .... :: it:u~:~hH~~ YIU!tnv } 

, Amir AWu1 Salam Matluh Under training 
Ahma.d ' 

, Dnnlnt Ram Yohra. 

• Includes Army Sct:tiou. 
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SUPERINTENDENT} . ' 
SOUTHERN CIRCLE -Colonel T. F: B. Rcuny-Ta.ilyour, C.l'U., IcE. 

No. 4 DrawiJ:~g. 
Office, Bangalore. 

No.5 Party, 
ll<'l'ril", ('f'llfl"(l[ /wlin 

and 
Ccntrnl l'rot•incc.~. 

1mp4r>ial--Office¥8··· ····· 

...... .................. ::.·::::.'."r"'''"'' 

Pro'L-1nf'inl Office¥&.- fipper Subordi-nates. 
Lower 

Subol'l~·irwtes, rf:c. 

Mr . J. II. ~ic-l)()L. ............• Mr. B. V. Xtmty;.tnn Hao ......... 36 Dmft.-;m('n, &c. 
}'. P. Walsh · 
P. H. AnJen;on 

)lr. J. 0' H. Dona.~they ...... Mr. Damn<lar Khadillmr ......... 19 Sun·eyors, &c. 
, F'. C. Pilcher 

No.6 Party, ..... ,,, .... Major L. C. 'l'htlillicr,I.A. 
ll"mhuy 

Mr. P. H. Anderson ...... ,, Mr. 
P. Kt•nHe.L!'y 
B. A. 1\ll'ye>r 

Bknath nattu 
Hnm Xamyan Hastir 
Sabi<lll<l Khan 

41 Snn·eyor>:, &c. 

1/l!d 

llyderribrid. 

No. 7 Party, .... 
Mmll'<ld.· 

H11ji Ahlnl Rnhim, K.B. 
F. R. Kitdwn 
Mum:hi Lttl, n.A. 
IlL :::i. Gan~sa. Aiyttr 
J. C. ~t. C. Pollett 
K. S. (iop:tL'ldllu:i, .R...L .. 

, MasnJ. Khan 

W. M. Gonmut 
S. F. Xorruan 
H. H. Simons 
\T. \\', Morton. 
c. \\"('~t 

:Mr .• ·\hlnl Hakk. K.s ......... , ... -t.O S.m·veyors, &c. 

H. H. P. Butterfit•ld 
X. S. Hariham lyN· 

Kotbndcn1 i\.lan<ltUml~ 
P. S. \'cngns\·a.mi 
Shih Lttl 

, H. Xam~imhnmurti Rao 
Slmikh ?lhliJammad 

Salik 
,. E. X. Xate,:.'ln, n.A. 
, Pnlin Bclmt·i Hoy 
, Jit.cndm .\lohan 

Mnkerji 

No.8 Party, ··········.• ········· ··············-·· ················· .Mr. W. F. E. Adam~ ..... 1\lr. Auantarno Dhondiba ......... 27 Surveyors, &c. 
ll. ".\lttha.-~.l...•l'il Miit1aliar, .\lnntlhre, R.s. Jf,,/m.~. 

Training Section;: · 
JJ !JM>I"C. 

li.A. ,. K. XnmJtlml!<'I"Timi, 
C~1etti 

............................... "l\lr. S. S. Mc.A'F. Fielding ··"Mr:· Hari Ram Clmudm 
Jo!-.'""lllekar 

, G. K. Nara'<imhtl 
A \"~Tlll\tllf" 

K. R: Yt•nkafit:"Ril:o 

2t) Sl1rYI')"OI'8, &c. 
allll Pupils. 

}under training. 

SUPERINTENDENT I · · 
EASTERN CIRCLE '_1-J,ieut.-Colonel R. T. Crichton, c.r.E., LA. 

No. 5 Drawing 
Office, Shillong. 

No.9 Party, 
/:J.>ng11.l. 

No. 10 Party, ........ Major E. T. Rich, R.E. 
~'l'l'er Hurmn. 

No. 11 Party, 
f"l'l""'" nml Lotvcr 

H•1r·m11.. 

C:pper SuUordinatt~. Lower 
S•1bonlilwtes, &c. 

~lr. P. J. Brtrriu_ct-on, lh•t.ired 
3r·l ,July HHG 

.......................... 22 Draftsmen, &c. 

" J. H. s. Wii»OU 
. , E. ClttuJius 

Mr. J. Smith ..................... :;\[r. Dalbir H;~.i .................. 26 Surveyors, &c. 
, Dlumi Ham Verma , R<Llll ~iqt;:h 

, E. :'11. K~·nny ., Amnlyt\ Chamn Ghosh } 
, AnuLr Kri:tlma. Mit.ra. , Gopal La\ ;\litm Under frairdng. 

Mr.""· G. Jarho .............. Mr. Hayat.l\rnhammad, K.s .... 27 Burveym-s, &c. 
ll. B. ~imons ,.· .. )foun~ Kyaw .Xyein · .. . 
A. V. Dirk:<ou Dhirt•wlnt ::\;\th Saba 
A. F. ;\\ nrphy Ua.m Ptu.sa.tl, R.S. 

, Dhirenrlnl N<lth 
Banerjee, L.C.E. 

i\Ir .. T. 0. fir,,iff 
0 .. T. H. Hart 

, C. 0. Piettrd 
A. J. ;'lloorc 

;'llr. Laclmmn Daji Jadu, R.B.· ... 28 Surveyol"l" &c. 
, Pmtul ClmnJm Ben Gupt<t, ' 

H.·tic.-l!nder trai11ing. 

No. 12 Party, Lieut.-Colonel A. Mrors, I.A ..... Mr. Pnuml<itlmnjan Ray, R.S. ~Ir. Girija :-;,mkt•r Rage hi -J.2 Surveyor;;, &c . 
.4ssum. • ... , B. C. :\""o•wland Cudt•J" frniuing. 

· , I'n~fnllu UlmuJr..t ::\1 itl".t~ 
D. A. 

H. H. Crr:etl 
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Superintendent's 
Office. 

Computing Office 

Imperial Officers. Pnn•inoial Officers. ' Upper Suh•lrdinat.~s. 

(AIIacherl) 
Colonel R. A. Wlluhope, c. B., :Mr. H. A. Charrier ....................................................•.• 

C.:'II.G. 1 C.LJ-:., lt.E. 

Lowt'r 
Snbnrdinalt's, tfr. 

Mr. J.deGmn.II Hnnter, ~-A- Mr. Ht\uuma,n Pmsatl.. ....... )!Jr . .Sanlt Kumar )lnkerji ......• liJ Compnh•n<, ,\:c. 
.Kt\nuul Knnnlr Da.s, B.A. 

No. 2 Drawing Mnjor G. A. He~tzl'ley, R.E ....... Mr. T. \y. RabomLu ........... Mr. La! Si!~c:hl!i.B .....•....••.... 
, 0. C. Olleuhwh , H;un :Slnlt 1, n.s. Office and Forest 

Map Office, Dehra ' C. C. lhnw ,. JilllllHl!'rns.\ll, II.~. 
H. C. \V, St.oh~Sbury 
U. N. Pushong DUn. 
F. C. ~aint 

., .Abdul Karim, B.A . 

No. 13 Party, .. ... Colonel G. P. Lenox-Couyngluun, ................................................................................. . 2 Compnl••111, &c. 
(_.!sll'!m(•I/1/Ctlf), 

:Major H. H. Tnrner, R.E. 
:i'\lajOl' (;i, A. ll~·azeley, R.E. 

R.E. 

No. 14 Party, ......... Colonel G. P. L~·nm:;-Conynglmm, 
( l'cwltdums). R.E. 

............ ............ ...... ... .. ........................... ... .... 2 c""'J!Illo•no, .'\:c. 

No. 15 Party, Mr. J. dcGmaff Hunter, M .. \ .... Mr. L. Williams.. . ........... Mr. Jnl(ltl ill'hari La\ Hi Compnt.•no, &-e. 
( 'l',·inn[J!tlnlwn), 

No. 16 Party, 
( 'l'idlll). 

No. 17 Party, 
(Lr:n·lliny). 

No. 18 Party, 
(.llngnt"lw). 

No. 19 Party, 
( Busc L11rc). 

Exploration 
ln Ce1drrrl ... !.~in wit/~ 

8ir Anrcl Sh•in. 

, G. A. Norman 

l\lr. H. G. Shaw ............. .,. ... .. 
, Syed Aulad Hosso>itt, 

K.B. 
, Sycd ZillC" Hasnnin 

Mr. H. G. Shaw 
D. H. Lu.·u~o 
T. F. Kitchen 

Mr. Kanma .Kum1~r Da.s, fl.,\, ... II Ro>eordt'rs, &c. 
,. S1~t.ish Chomrlm Mukhurj1 

.Jiyn IAi Sah.L,''II.i · 
N. N. Vhnckerhutt.y, 

L.C.E. 

:Mr. R. C. J. Bond ........... l\lr. Rirllm Hhusan Shome 
, Hnmu. Pm.·>ud H.'l.y, B.A •• 

~-It . .Mn:r.umtlnr 
, Haj Baha.dnr Mathur. 

B.A. 

Mr. SyNl AnlaJ. Hos.<cin, 
li:.H. 

E. C. J. Bond 
0. N. PushonL\' 

............ ~ ... Mr. L1d Sm!!"h, H.l!. 

3 :i\h\J,nH"tir· Oh-
~r>rl'''rll. 

1·' Com1mt~•no, &c. 

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

I.-TOPOGRAPHICAL SURVEYS. 

12. The two following tables show respectively the pro~-, .... ess 
of the topographical programme assigned to the department 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 sanctioned 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 scu]e and 
consequently accelerate the rate 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 remain
ing for survey about 620,000 square miles are likely to be surveyed on 
the half-inch or smaller scale. 

Table H.-Progress of Topographical Surveys since 1905. 

Survey year. Scales qf Sul'vey. Northern Southern Eastern 
TOTALS. Circle. Circle. Circle. 

Sq. miles. Sq. miles. Sq. miles. Sq. mile1. 

1905-06 ... Mostly 2-inch and l-inch 6,278 1,660 10,822 18,260 

1906-07 ... ditto ... 7,519 7,666 8,659 28,844 

1907-08 ... ditto ... 14,530 9,256 12,481 86,217 

1908-09 ... ditto ... 18,624 12,526 11,542 42,692 

1909-10 ... Mostly l-inCh ... 28,888 12,582 9,786 46,101 

1910-11 ... ditto ... 27,528 18,171 9,218 49,917 

1911-12 ... ditto ... 28,852 9,115 10,654 48,621 

1912-13 ... Mostly l-inch and l-inch 28,192 18,849 11,886 53,377 

1918-14 ... ditto ... 25,052 15,844 14,890 55,786 

1914-15 ... ditto ... 12,834 19,286 0,056 86,676 

1915-16 ... ditto ... 8,168 17,243 6,931 32,342 

Total Areas completed to date ---1195,910 131,648 111,275 438.833 

Approximate areas for the whole 1750,000 542,800 528,800 1,821,600 
topographical programme. 

Approximate areas remaining for 554,090 1411,152 417,525 11,382,767 
survey. 
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Table !11.-0UT-TURNS and COSTS of Topographical Surveys, 1915-16. 

l'AHTY and LOCALITY. 
OUT-TUHNB. 

COST OF 
SUHVEY AND 

l\IAPPING. 
HE:MAIU\S. 

Character of Country. Seale and Chlss of Survey. 

No. 1 Party-KtMh mir, .Twmm n uud North-West Frontier 
Pro1:ince. 

Op~n. paTti!/ cultivftlcd, pla.·i,l and 4-inch l\Iilit11.ry Survey 
barren hills. 

Wooded valleys aml monntaiuous l-inch Survey 
and rtfg!]erl hill$. 

Ditt{) ... }·inch Revision Survey ditto 

No. 2 Party-Pm~jab mul Riijpuffina. 

Sand hills tvith occasional rocky l-inch Survey 
ou.tcrop3. 

Ditto ... l-inch Revision Survey ditto 

No.3 Party-Unifed Prm·i1zct's. 

Open antlwoodecl plai-ns and woodt·d l-inch 
hills. 

Wooded hilU, .. . 
Ditto .. . 

. .. 2-inch 

... 4-inch 
4-inch Wooded- hill3 and 1voodctl plains ... 

Survey ... . .. 
Special Forest Survey ... 
Supplementary Special 

Forest Survey. 
No.4 Party-United Prot·iuces mul Neptil. 

De-nsely forc3t-clatl hills and fairly l-inch Sun·ey 
open Jllains. 

Fairly open plains 
Ditto 

... l-inch Resurvey ... 

... l-inch Hevision Sur\'t"Y 

Aren.s I Totu.IM 
on each on n\1 
8enle. Henle". 

Totnl 
costs. 

Sq. 11.1 ilcs. Bs. 

I 64r 
5""JI

1 

51 I 

1,6021 

1,043 

2,1;:)21 

391 
501 

495-

130l 
ROO 
802 

2,645 62,944 (b) 

3,088 1,10,334 
(c) 

1,732 51,010 

I 
Co•t· 
rates. 

Rs. NORTHERN 
per ,q. CIRCLE. 
mih·. 

18'7 (a) ExdndC's Rs. 841 
for llik<UI('r tra
ver»e and Hs. Hl!J 
forTharoch .F'on•st 
~nrv~y Ol' a. total 
of .Hs. l,,t.liO which 
will be recovered 
h-om the State!l 
C(lliCCt11ed uml re. 
ftmded. 

18'6 (b) Excludes Hs. ,j..J.."i 
on a.ccount of co~t 
of survey and mup. 
ping dune for the 
Execntim En).('i· 
neer, Lower Hlui 
Doiib Czmz\\, Bn.l. 
luke (Pnujtth), 
which wiH be rc
funJed. 

32'2 (f') Jnclndt•s Us. 
:J2,714 011 !\('COUllt

of co~t of tor<'>Jt 
sm'H!\' debitabll:' 
to u;·tllllllq..,'lLl' anJ 
Kum;J.un Forests, 
Unit(_>tl ProvincL'S, 

16'8 

TOTALS, NORTHERN CIRCLE:- 8,168 sq. m. Rs. 2,93,704 Cost- 21 .6 rate 

No. 5 Party-Bt-riir, Centml I11dia mitl Cent-ml Prorinces. 

Forest-clad hills ... 2-inCh Survey ... ... 
No. 6 Party-Bombay and Hyderiibi"itl. 

... 

... 

... 

Varied, ·mostly mululat·inq ... 1-inch Survey 
Ditto ditto ... l-inch Bm:vey 

Rocky !tills, woodctl ... H·inch Survey 

No. 7 Party-.1Iadras. 
Rocky kills and cultivated plains 
Forest-clad hills ... 
Wooded hills and Madras G-ity ... 

l-inch Survey .. . . 
l-inch Supplementary Survey ... 
2-inch Sul'\"ey ... 

Sq. m·iles. Bs. 
-------

64 64 15,259(t1) 
. 

9,886) 
1,261 
· oo 

11,177 1,31,724 

5,:127) 
715 
60 

6, 002 1,12,848 

Rs. 
per sq. 
mile. 

238•4 

11'8 

18'8 

No.8 Party-Mrtdra.<. Nil. Nil. 20,0341•1 Infinity 

TOTALS, SOUTHERN CIRCLE:- 17,243 sq. m. Rs. 2,79,865 

Sq. miles. R~. 

No.9 Party-Bengal. 
No. 10 Party-Upper Burma. 

Mostly hilly and thickly 1.oootled ••• !-inch Survey ..• .. . 
Ditto ditto ... l-inch Survey ... .. . 

3001 

Ditt{) ditto ..• l-inch Revision Survey ..• 
Ditl{) d1"tto ... !-inch Heconnaissance Survey .. . 

2,2~~1 

Ditto ditto ..• 2-inch SW'vey ... .. . 
50 

222 

No. 11 Party-Upper and Lower Bnnna. 

Dens~ly 1.000ded hills and 
vcgetatior.. 

High hills densely wooded 
Ditto d:itto 

swamp l-inch Survey 

... 2-inch Survey •.. 

... 4-inch Special Forest Survey 

No. 12 Party-='"l"""'· 
Demely wooded hilll and open and l-inch Survey 

hiyh gra.ss-covered plains. 
D~nsely woodctl plains a.nd hills 2-inch Survey 

... 1,382} 

... 285 

... 128 

... 1,805 I. 

..• 474 (U)5 

2,857 1,54,892 

1,795 1,22,697 
(/") 

2,279 1,32,761 

Rs. 
per sq. 
'mile. 

68'3 

58'3 

TOTALS, EASTERN CIRCLE:- 6,931 sq. m. Rs. 4,10,350 

SOUTHERN 
CIRCLE. 

(tl) Exclndl·S Us. 
15,.~20, co8t of l· 
inch mapping, but. 
inch1des cost of 
ki.uJgnlation, 

(r) Excludes Hs. 
20,610, cost of !· 
inch mapping, but. 
includes co~t of 
h·Umgulatiou. 

Cost- 16.2 rate 

EASTERN 
CIRCLE. 

No detail sm·\·ey w:n.<~ 
undPrtaken by thit:~ 
J.lllrt.y. 

(f") Excludes H.8 • 

lli,:m4 ou aecount 
?f Maymyo Umw. 
mg Utlice lmt 
includes H;~. 18,2!lli 
for special for{'At 
surwy dz•bitaM{' 
to F'oret~t Dt>pa.rt. 
rneut. 

(U) Inclnde.o.J 1·54 I'Q. 
mil{'s of unre>Jerv~d 
laud. 

Cost- 59.2 rate 
1==~~=======-==~==~~~~~-~~===~-====~~====~==~~~~ 

Cost-GRAND TOTALS:- 32,342 sq. m. Rs. 9,83,919 30·4 rate 
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NORTHERN CIRCLE ( '''"' index map No. 11. 

13. No. 1 Party.-This Party surveyed an area of 6:J9 square miles 
in the Udhampur district of Kashmir and .Jammu State. Of this area, 
588 squnre miles were of new RUrvey on the l-inch scale ami 51 Sllli<tre miles 

were revision of the published Atlas sheets. The reduced nrea of survey 
is due to the curtailment of programme of field work. 

The country surveyed varied from 5,000 to 18,000 feet in alt.itude 
and consisted of well wooded valleys, obove which lay ~laciers and, in 

places, inaccessible cliffs. 
An area of 64 square miles WllS surveyed in the Pl'shiiwar district, 

(-vide page 17 ). 
14. No. 2 Party~-This Party JSUrveyed a total area of 2,645 SftUnre 

miles on the scale of one inch equnl to one mile in the districts of 
Hissar, Rohtak and Gurgaon of the Punjab nnd in the States of Jin<l, 

P.ataudi, Dujilna, ..-\lwar, Bikaner, J,lipur, Lohii.ru, XaLha, awl Patiiila. 
The country surveyed was undulating and was covered w1th sandhills 

and wi!h occasional rocky outcrops. 
In addition, triangulation and traversing of 1,2(j0 squ<1re miles and 

313 liuectr miles respectively were carried out for future half-inch detail 
survey in parts of Alwar, Bhuratpur and Jaipur States. 

The head-quarters of the party did not take the field. 

15. No. 3 Party .. -This Party surveyed an area of :J,OKH square 
miles on all scales, in the l\Ieerut, Bijnor, .Moriidiihiill, Ahnorii., Garhwiil 

and Naini Tal districts of the United Provinces und Hiimpur State 
(Rohilkhand). Of the above area, 2,152 SIJlHtre miles were revision survey 
on the l-inch scale, 391 square miles comprised a 2-inch survey of 1·eserved 

forests and contiguous area~, and 50 square miles were a special 4-inch forest 

survey. Fot· future special forest surveys on scale 4 inches to a mile, 
2GO square miles were triangulated, and 512 linear miles traversed m 

advance. 454 linear miles and 485 square miles were also traversed and 
triangulated respectively, in advance, for future l-inch survey. A supple
mentary survey was also carried out over an area of 495 square miles, 

. in the Ramnagar Forest Division (Western Circle). 
'l'he southern half of the area surveyed is practicaly flat, except for 

the presence of a series of low sandy ridges ; dense forest growth was 
met with along the foot-hills of southern Garhwiil, and in pari• of the 
Kashipur tcthsll and Bhiibar, of district Naini Tal. The northern half 
consists of densely forest-clad and intricate hills, the great,er part of 

which is reserved forests. 

16. No. 4 Party.-Two detachments of this Party surveyed a 
total area of I, 732 square miles on the scale of I inch to 1 mile in the 

Azamgarh, Fyzabi:id, Gornkhpur, Basti, Jaunpur, Sultiinpur and Bahruich 
districts of the United Provinces, and in Nepiil State. The area in the 
United Provinces consists of flat plains which are well cultivated. Orchards 
containing mango trees are numerous, hut there are no forests, though 
scrub growth occurs in some pla.ces. Village sites are numerous. The 

Gogra river runs through. a portion of the area that came under survey. 
The area in Nepal State, slightly over 100 square miles, lies in the 

tara'i along the border of the Bahraich district, and consists o~ fairly 
open plains and low hills very densely clad on their lower slopes, the 
summits and upper slopes being covered in spear-grass. 

In addition, an area of 107 squa.re miles of triangulation was done 

in Nepal to enable the detail survey to be carried out. 
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17. Recess Work.-Of the current and previous season's survey the 
fair mapping of 35 sheets for publication on the l-inch scale and of 2 
for publication on that of !-inch, remnin for completion on 30th September 
1916; also that of 7 sheets of forest surveys for publication on the 
2-inch scale. 

Nos. I, 2, 3 and 4 Parties have dealt dtiring the year with 33 half-inch 
sheets drawn from published modern one-inch sheets, and of these, 7 sheets 
have been sent for publication. These numbers are additional to those 
of sheets dealt with, and sent for publication, by the Circle Drawing 
Office. 

18. The cost-rates given in Table III against the ptuties of the 
Northern Circle have been based on detail survey and mapping of all 
kinds carried out during the year under report and on triangulation and 
traversing partly of previous seasons and partly of the current one. They 
have been swelled by the inclusion, in the expenditure of the parties, of 
the cost of c.,rrying out the fair mapping of the Basrah Survey Party. 

19. Particulars of further special work done by No. 2 Party is given 
on page 40, and of that done by No. 1 Party, No. 20 Party 
(Cantonment), the Punjab Riverain Detachment und tho Simla Survey 
Detachment on pages 17 to 19. 

SOUTHERN CIRCLE (•·'"' index map No.2). 

20. No. 5 Party.-This Party surveyed an area of 64 square miles 
of reserved forests in the Buldana di&trict of Berar and in the NimUr 
district of the Central Provinces, a.nd triangulated an area of 3,B53 square 
miles in the Rhopal, Dhiir and Indore States of Central India and in the 
Betul, Hoshangiihiid and Nimiir districts and the Makrai State of the 
Central Provinces. Tbe country surveyed consists of wooded hills. The 
majority, in'cluding the head-quarters, of the party remained at Bangalore 
throughout the year and was principally employed on the fair-drawing of 
half-inch sheets compiled from one-inch maps. 

21. No.6 Party.-This Party surveyed an area of 11,177 square 
miles in the Ahmadnagar and Sholiipur districts of Bombay and in the 
Aurangabad, Bhir, Bidar, Nander, Nizamabad, Osmiiniibiid, and Parbhani 
districts of Hyderabad, and triangulated an area of. 13,961 square miles 
in the Bijupur and Sholiipur districts and the Akalkot State of Bombay 
8nd in the A trU.f-i-halda, lHdar, Gulba.rga, :Mahbftbnagar, Medak, N algonda 
and Osmiiniibiid districts of Hyderiibiid. The country surveyed is of a 
varied nature, rising abruptly from the Godavari river into a range of 
rocky hills which slope away gently southwards to the well populated and 
undulating plains of the basins of the Bhima and Miinjra rivers. The 
greater portion of the area surveyed is in Hyderiibiid and was mostly 
surveyed on the half -inch scale. 

22. No. 7 Party.-This Party surveyed an area of 6,002 square 
miles in the Chingleput, Cbittoor, Cuddapah, Madras, Nell ore and North 
Arcot dietrich of Madras, and triangulated an area of 10,041 square miles 
in the Cuddapah, Guntur, Kurnool and Nellore districts of Madras. The 
country surveyed includes portions of the Eastern Ghats and of the 
cultivated plains of Madras along the sea coast. The confused hill system 
of the Easter! Ghats consists of fairly high forest-clad hills, of lower 
rocky hills de,·oid of vegetation and of detached hills with low expanses 
of cultivation between them. 
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23. No. 8 Party.-This Party triangulated an area of ~.X25 square 

miles in the Tinnevelly and Riimnii.d districts of 1Undras. The country 
triangulated wns very flat and wus intersected by a net work of bunds, 
dykes, supply chn.nnels and tanks, dense groves of trees surrounded many 

of the villages. 1'he majority, inclmling the head-quarters, of the party 
remained at Banga~ore throughout the year and was principally employed 
on the fnir-drawing of half-inch sheets compiled from one-inch maps. 

24. Training Section.-This Section took the field in tho Kolar 
district of :Mysore. 19 pupil surveyors received instruction in topo-
graphical surveying. 

25. Recess Work.-The whole of the area surveyed this year by 
the Southem Circle should be fair-drawn by the end of 1916. 

EASTERN CIRCLE <•''"' index map No. 3). 

26. No. 9 Party.-'fhis Party traversed on area of 1,504 square 

miles in the Burdwiin, Hooghly, Nadia and Jessore districts in advance of 
detailed topographictl.l survey. 2, 707 points such as trees, temples, &c., 
were fixed by intersection with the theodolite from l,.?H9 stations along 6S2 
linear miles of traverse. The traverse work was basetl on stations of the 

Calcutta Meridional Series of the Great Trigonometrical Survey. The country 
is fl.at and featureless ~xcept for the numerous hils and rivers that interRect 
it in all directions. 

, No detail survey was undertaken by the party during the year, but 
the greater portion of it was employed on half-inch mapping at Shillong. 

27. No. 10 Party.-No. 10 Party surveyed an area of 2,~57 square 
miles in the K:ttha., Upper Chinrlwin, Myitkyina and Putao districts of 

Upper Burma and the Tavoy and Mergui districts of Lower Burma, including 
350 square miles in unadministered territory of which 50 square miles were 

r~connaissance survey, 2,000 square tni1es were triangulated in the Myitkyina 
and Putao districts. 

The· country surveyed in Upper Burma consisted of thickly wooded hills 

rising over 4,000 feet above sea level and cut 'up by numerous low lying 

valleys. 
In Lower Bm·ma. the country surveyed lay between the. sea coast 

and the main range forming the western watershed of the Tenasserim river, 

together with a number of islands lying off the coast. It varied from the 
steep densely wooded hills along the Tenasserim watershed which were over 

6,000 feet hig·h, practically l_lninhabited, and with no communications, to 
the flat alluvial land covered· with villages nearer the sea, whilst the sen coast 
was everywhere fringed with mangrove swamps. 

28. No. 11 Party.-No. 11 Party surveyed, on the l-inch scale, in 

the districts of Tavoy and Mergui, Lower Burma, an area of 1,312 square 
miles, specially required by the Burma Government, in connection with the 

Wolfram Mining Industry. 580 square miles were triangulated in the Mergui 
district. In the districts of Mandalay and Kyaukse, and the Northern 

Shan States, Upper Burma, an area of 483 square miles was surveyed. Of 
this area 70 square miles were surveyed on the l-inch scale for the 

preparation of the Artillery Practice Camp Map, required by the General 
Staff, Burn1a Division: 285 square miles were of 2·inch survey, nnd 128 
square miles special 4-ineh scale survey, of reserved forests. The country 

surveyed varied in elevation from sea. level in Mergui to 4,800 feet in Upper 
Burma, and was almost entirely covered with dense forest growth, and 

grass jungle, which made progress slow and difficult. 
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29. No. 12 Party.-No. 12 Purty surveyed an urea of 2,279 square 
miles on nil scales in the Sibsflgnr, Lakhirnpur, Niigii. Hills and Darrang 
districts of Assam and carried out 8H4 linear miles of traversing. Of the 
above nrell. 472 square miles comprised a 2-inch scale survey of reserved 
forests. The country under su~vey consists mainly of the alluvial plains 
of the Brahmaputra valley and a small portion of the Niiga Hills which 
nre densely wooded. In the plains considerable areas are devoted to the 
grOwing of tea and paddy; where not under cuJtivatioll the country is a 
mass of tree, Clme and high grass jungle and is to a large extent flooded 
throughout the rainy season. 

30. Recess work.-There were no ~.rrears of mapping of the previous 
season's survey on 30th September 1916 but of the current season's survey 
5 sheets remain to be completed as regards contours only. 

Nos. 9 and 11 Parties have dealt with 49 half-inch sheets prepared from 
one-inch modern published sheets; 20 of these have been sent for publication. 
These numbers are additional to those being dealt with by the Circle 
Drawing Office. At the end of the year there were 39 sheets not yet taken 
up for which material (i.e., modern published l-inch sheets) is available. 
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II.-J<'OREST SUIWEYS. 
31. During the year 1915-16, the forest surveys have, as usual, 

been carried out by the topographical parties of the Survey of India. In 
the majority of cases the surveys were executed on the scale of 2 inches 
to the mile, but in some few instances the work was done on the 4 -inch 

and l-inch scales. 

NORTHERN CIRCLE. 

a2. Western Circle, United Provinces (R<<>nnaycw Forest 
Division).-28 printed sheets of this division were revised, unrl roads, 

boundaries, &c., inserted; the area dealt with was 495 square miles. 
33. Kumaun Circle, United Provinces (Naini T,;t District 

Fo'rest Divisio'n).-48·307 square miles of reserverl forests were surveyed 
on the 4-i:J;J.Ch scale, this area comprised the Kosi forest range and the 

Mahrora block of the China forest range. Latauli forest was also surveyed, 
for the Imperial Bacteriologist, on the 4-inch scale, area 1·4 square 

miles. 
137 square miles were triangulated for future surveys on the 4-inch scale. 

505 linear miles were traversed in connection with the N aini Tal 

district forests, for survey on the 4-inch scale. 
(Southern Garhw(il Division).-158 square miles were surveyed on 

the 2-inch scale. 

SOUTHERN CIRCLE. 

34, Central Provinces (Be>·«r Ci,·cle).-Fh·e reserved forests, of 
a total area of 54 square miles, were surveyed on the 4-inch scale i a 

skeleton plane-table boundary survey of the outer boundaries, on the 
4-inch scale, was a]so carried out. 

The reserved forests surveyed are known as, Partabpur, Gogaipur 
and Jholpura-Dongar1a, of the Nimiir forest division, and Raipur block 

and Ambabarwa of the Buldana forest division. 
The detail and boundary surveys were carried out by plane-table 

interpolation and traversing, based on points fixed trigonometrical1y. 
';rrigonometricn.l heights were supplemented by heights obtained from 

obser\·ations taken with the clinometer. 
35. Madras Presidency.-Seven reserved forests comprising a 

total area of 29·34 square miles were surveyed, on the 2-inch scale, by 
No. 7 Party, during the year. The names of the forests are as 

follows:-
Satyavedu and Ambakkam reserves in district Chingleput; Chitta para 

Extensions A and E, B, C, and Basaviipal1i Extension B, in Chittoor 
district; Thunakonda reserve in Cuddapah district. 

Planeatable- traversing was 'resorted to for main streams and forest 

boundaries, but interpolation based on trigonometrical points was 
obtainable everywhere. 

EASTERN CIRCLE. 

36. Upper Burma (Northern Forest Circle).-No. 10 Party surveyed 
the Indawgyi, Namma and part of the proposed Mokso reserves in the 
Myitkyina division, and the Namaw and Nankobin reserves in the Mansi 

division, amounting to 222 square miles, on the 2-inch scale. 
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37. Upper Burma (Southern Fo,.est Ci-rcle). (}.{anrlalay 
Division).-No. 11 Party carried out the detail survey of the Baw 

and Baw Extension reserved forests on the special scale of 4 inches to 
the mile. The total nrea surveyed was 128 square miles, the cost, 

Rs. 18,296, is debitable to the Forest Department. In addition to 

the above, 116 square miles of survey on the 2-inch scale of the 
reserved forests of Tu.ungbyo, Sakangyi, Zibingyi-Tonbo, Kywetnapa and 
Nyaungdauk, wer~ carried out thus completing the survey of the forest 
.areas round Maymyo and environs. 

(llfeiktila Division ).-Detail survey on the 2-inch scale of a part of 

the reserved forest of Ye-amen, comprising an area of 169 square miles, 
was also ·undertaken ; but the work was not completed owing to_ the 
party having to undertake special surveys in Mergui, in connection 
with the Wolfram Mining Industry. 

(Tenasserim Div·ision.).-A total area. of 128 square miles, in the 

reserved forests of Kll.leinaung, Heinze and Panadaung, was surveyed 
on the l-inch scale as pll.rt of the l-inch programme of topographical 
surveys. 

38. Assam.-No 12 Party carried out, in the course of ordinary 

topographical operations, the survey on the 2-inch scale of the 

Nambar {balance), Rengma., Diphu, Daiang (balance), Kakadanga, Desai 
Valley, Disai and Holongapar reserves, embracing an area of 472 
square miles. In addition, in the Nambar reserved forest, only that 
portion of the area thrown open for settlement (situated between the 
Horupani-Naojan road and latitude 26' 15' 0") was surveyed on the 

l-inch scale, the Forest Department being of the opinion that this 
scale would meet all requirements. 

The exterior artificial boundaries of the following 
the Sibsagar and Lakhimpur districts, amounting to 
miles, were traversed by theodolite on the 4-inch scale:

reserves in 
128 linear 

Nambar (part), Disai, Holongapar, Abhaipur, Panidihing, Diroi and 
Dihingmukh. 

The Sola reserved forest could not be traversed owing to a change 
in the position of its boundary which had not been demarcated, and 

the Jokai reserved forest was not traversed owing to bad weather. 
39. Andaman lslands.-No forest surveys were carried out in 

the Andamans during the year under report. 
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III.-CANTONl\lENT AND LAHGE-SCALE SUHVEYS. 

40. No. 1 Party.-Duriug the year under report a detachment 
was employed on the survey of an area of G4 square miles on the scale 
of 4 inches to a mile near ShaLkaUar, in the Peshawar district. 

'l,he country surveyed consisted of open, partly cultivated, plain, nud 
barren hills. 

The map was drawn in 3 sheetA and was sent for publication. 

The tobl cost was Rs. 11,486, and the cost-rate per square mile 
of survey and mapping was Rs. 179·5. 

41. No. 20 Party (Cantonment).-During the year under report 
the Party was employed on the survey of the cantonments ami military 
stations of Peshawar, Rawalpindi, Bakloh, Jullundur, Sauiiwar, :::iimla 

(Native Infantry Lines), Kalka, Fort Lockhart, Hangu, Thai and Bannu 
on scale 16 inches to a J.'nile; and on that of the bazars of Peshawar, 

Rawalpindi, Bakloh, Jullundur, and Banuu on scale 64 inches to a tllile. 
The triangulation and traversing of Rawalpindi, Fort Lockhart, Hangu and 

Thal was completed during the year; and Jhelum, Sia.lkot, Upper and 
Lower Topa, Chumuu and Nimach have been traversed in advance for 
season 1916-17. 

Forty-two sheets of fair maps have been sent to Debra Duu for 

publication, and thirty are in hand, and will be completed and sent for 
publication by l\Iay 1017. 

1'he proposed progrummo for tho cnsmng year is the completion of 

the detail survey of Rawalpindi Cantonment and the execution of that. of 

the .cantonments and milit<try stations of .Jhelum, Sialkot, Topa, Drazinda, 
Jandola, Jatta, Zam Chitriil, Upper Drosh and Lower Drosh, also the 
triangulation and traversing in advance of N asiriibiicl, Deoli and Jhansi. 

'l'here may be changes in the programme as it will be impossible to 
predict what the political condition will be on the Frontier when the 
survey of Chitral, Upper Drosh, Lower Drosh, Drazinda, Jandola, Jntta 

and Ziim has to be done. 

Out-turn and cost-rates of Cantonment Surveys, 1915-16. 

Cost-ntt..>.i 

Cant{)nments. Scales. Out.. tum 'fotnl cost. per uere for 
in acres. survE?y and 

nutppiug. 

Rs. n.~. 

Peshii.wnr, Httwu.lpindi, Baldoh, 
Jullundur, Saniiwnr, l\iilka, 
Fort Lockhart, Hangu, Thai 
nnd Banuu ... 16"=1 mile 18,958 48,209'25 2'54 

Peshawar, Rii.walpindi, Bnldoh, 
Jullundur and Bannu ... 64"=1mile 343 4,809'00 14'02 

Simla (Native Infantry Lines) ... 125 feet= 1 467'00 467'00 
1 inch 

19,30:l 53,485'25 
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Alphabetical List of Cantonments and Military Stations surveyed and 

published in modern style, on the scale of 16 inches = 1 mile, 

up to 1915-16. 

(!) Debra Diin Cantonment. 

(2) Guna do. 

(3) Hiipur (Habug1trh) Remount DepOt. 
(4) Kii.lkn. Ca.tt tonmen t. 
(5) 1\nruptee do. 

(6) LMdOUl' do. 
(7) Meerut do. 
(8) Quetta do. 
(9) Quetta Ci,·il Station. 

(10) · Rajkot Cantonment. 

(11) Snhiimnpw· Hcmount DepOt. 

(12) Saniiwar Cantonment. 

(13) Snugor do. 

42. The Punjab Riverain Detachment.-The Detachment con
tinued the work of traversing, and laying down base lines. 155 liuear, 

and 459 square miles of main circuits; and 751 linear, anJ 100 square 
miles of minor traverses were run; and 261 theodolite stations of the 

former and 4,170 of the latter, were fixed in the area under water action 

of the rivers Indus, Sutlej, Beiis, and Chakki in Bahilwalpur State, and dis
tricts Dera Ghiizi Khiiri, Ambiila, H oshiUrpur, Kiingrn, and Gurdiispur. 

162 corners of 54 squares, and 48 traverse stations were demarcated in 
100 square miles with permanent mark-stones on both banks of the Beas, 

and the Chakki in districts Kangra, Hoshiarpur, and Gurdiispur to serve 
as bases for the future survtJy and demarcation of boundaries and fields 

in the bed of the rivers. ~52 plotted, and 142 boundary nwsav-is (settle

ment mapping sheets) on the scales of' 2 .:,., (Ambiila), and ~:uu (Kangra), 

and tl four-inch sheets were traced, and supplied in time to the Settle
ment Officers. Besides these 108 miscellaneou~ traces were prepared, and all 

the traverse stations marked during the year were plotted on 8 four-inch 
sheets. 504 mas,wis of 106 tikas (sub villages) of districts Kangra and 

Hoshiarpur were reduced with a pentugraph, 5 rivern .. in boundary sheets 

were compiled, and 16 sheets typed on the scale 4. inches to a mile. 

43, 1'he Kungm Specir<l Survey was started on the 18th October 1915 
under the usual conditions, in continuation of the last season's programme. 

2,162 linear, and 300 square miles of the district area, were tr-aversed, and 
triangulated; and 12,067 stations were fixed with theodolite in 575 t,ikas 
(sub villages). 3,542 plotted masav,is of 792 tikas, on the scales of 
20, 40, and 80 karams (one l.:aram=57·5 inches} to an inch, and 17 traces 

on the scale of 4 inches to a mile, were supplied to the Settlement Officer, 
Kangra. Besides these 56 miscellaneous traces were prepared, and all the 

traverse stations marked during the year were plotted on 22 four-inch 
sheets. The riverain work done in the Kangra district on the Beas is 
given in para.. 42. 

44. The Simla wo,·k was commenced in the Kotgarh tract on the 2nd 
'October, and was closed on the 30th November 1915. 1,066 linear, and 

15 square miles Were traversed, and triangulated; and 1,153 stations were 
lixed with theodolite. 256 plotted masavis of 70 villages on the scale of 

·4.0 karams (one karam = 54 inches) to an inch, and 2 four-inch sheets 
were traced, and supplied to the Settlement Officer, Simla. Besides these 
4 other miscellaneous sheets were prepared, and all the traverse stations 
marked during the year were plotted on one four-inch sheet. 
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45. At the special request of the Deputy Commissioner, Attock 
(Campbellpur) the Khawr Special Su>·vey was taken up for the Attock Oil 
Company. }'our adjoining squares, each of an area of 1 square mile, 
constituting the Government concession to the Company, were demar

cated, and the contained area traversed and then HUrveyed in detail on the 
scale of 8 inches = 1 mile. The hills were sketched, and no regular 
contours were shown. The map was then traced, fair-drawn, and supplied 
to the Company within 3 months. 

46. Tltt J(dng'ra Road Survey was carriell on in continuation of the last 
year's programme with the object of avoiding Loundary discrepancies as 

compared with the settlement maps. 41·6 miles of road, from mile No. 7 

to mile No. 48·6, were surveyed., 556. points were f. xed with theodolite, 

and 44 linear miles traversed. 63 sheets of the lust year's work, and copies of 
the khasr<is (records of rights) were completed, and supplied to the 

Executive Engineer, Provincial Division, Kangra. The work surveyed this 
year is being plotted, and the sheets will be supplied to the Executive 

Engineer during the coming season. 

'47. 'With a view to test the area of grass land the Lahore Cantonment 

Bounda>·y Survey was undertaken at the request of the Cantonment 
Magistrate, Lahore. In all 22 linear miles, containing 70 theodolite stations 

were traversed in 1,472 acres; and the boundaries of 8 plots of 1,190 

acres surveyed. A trace of the map, on the scale 12 inches to a mile, 
showing the boundaries, aret~.s, &c., was supplied to the Gmtonment 

Magistrate, Lahore. 

48. Simla Survey Detachment.-By the end of March 1916 
the remnants of the field work hud been completed, and the Detachment 

proceeded to :Mussoorie to carry on the mapping. The fair drawings 
have been prepared with a view to the production of two sep<trate sets 
of maps, to meet special and general requirements. 

These are now nen.ring completion and it is hoped will ue completed 

by the end of November 1916. The detachment will cease to exist from 

12th October 1916. 
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Alphabetical List of Cantonments and Military Stations surveyed and 

published in modern style, on the scale of 16 inches= 1 mile, 

up to 1916-16. 

(1) Dehra Diin Cantonment. 

(2) Gnna do. 

(3) Hapur (Hab•Jgarh) Hemount DepOt. 

(4) Kiilka Cantomncnt. 

(5) Knruptee do. 
(6) Landour do. 
(7) Meerut do. 

(8) Quetta do. 

(9) Quett.a Ci,·il Station. 

(10) · Riijkot Cantonment. 

(11) Sahiimupur Hcmonnt DepOt. 

(12) S1miiwar Cantonment. 

(13) Saugor do. 

42. The Punjab Riverain Detachment.-The Detachment con
tinued the work of traversing, and laying down base lines. 155 linear, 
and 459 square miles of main circuits; and 751 linear, and 100 square 

miles of minor traverses were run; and 2Gl theodolite stations of the 
former and 4,170 of the latter, were fixed in the area under water action 

of the rivers Indus, Sntlej, Beas, and Chakki in Bahawalpur State: and dis
tricts Dera Ghiizi Khiiri, AmbUl1t, H oshiarpur, Kiingra, and Gnrdaspur. 

162 corners of 54 squares, and 48 traverse stations were demarcated in 

100 square miles with permanent mark-stones on both banks of the Beiis, 
and the Chakki in districts Kangra, Hoshiarpur, and GurdUspur to serve · 
as bases for the future survey and demarca tiou of boundaries and fields 
in the bed of the rivers. 852 plotted, and 142 boundary rnasavis (settle

ment mapPing sheets) on the scales of' 2)till ( Ambala), and duo (Kangra), 

and S four-inch sheets were traced, and supplied in time to the Settle

ment Officers. Besides these 108 miscellaneou~ traces were prepared, and all 
the truverse stations marked during the year were plotted on 8 four-inch 

sheets. 504 masavis of 106 ti1cas (sub vil1nges) of districts Kangra and 

Hoshiarpur were reduced with a pentagmph, 5 riverain boundary sheets 
were compiled, and 16 sheets typed on the scale 4. inches to a mile. 

43. 1'he Kungm Spcci"l Stt?·vey was started on the 18th October 1915 
under the usual conditions, in continuation of the last season's programme. 

2,162 linear, and 300 square miles of the district area, were traversed, und 
triangulated; and 12,067 stations were fixed with theorlolite in 575 tikiis 
(sub ·villages). 3,542 plotted masiiv·is of 792 tikiis, on the scales of 

20, 40, and SO kamms (one kar«m=57·5 inches) to an inch, and 17 traces 
on the scale of 4 inches to a mile, were supplied to the Settlement Officer, 

Kangra. Besides these 56 miscellaneous traces were prepared, and all the 
traverse stations marked during the year were plotted on 22 four-inch 
sheets. The riverain work done in the Kiingra district on the Beas is 
given in para. 42. 

44. The S·imla work was commenced in the Kotgarh traet on the 2nd 

'october, and was closed on the 30th November 1915. 1,066 linear, and 
15 square miles were traversed, and triangulated; and 1,153 stations were 

fixed with theodolite. 256 plotted masavis of 70 villages on the scale of 
40 karams (one karam = 54 inches) to an inch, and 2 four-inch sheets 
were traced, and supplied to the Settlement Officer, Simla. Besides these 
4 other misce1laneous sheets were prepared, and all the traverse stations 
marked during the year were plotted on one four-inch sheet. 
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53. In the fohowing taLle are given the annual and decadal percentage~ 
of errors in the predicted times and heights of high and low water at all the 

stations where ohservntions have been taken by self-registering tide-gauges:-

PERCE~TAGE OF EHROHS IN l'HEDICTEll TIMES AND HEIGHTS. 

AT OP.EN COAST STATIONS. AT RIVERAIN STATIONS. 

,; 
IN TIME. IN HEIGHT. 

.; I IN TIME . IN HEIGHT. 
.§ = 

.~ 

~ 'Vi thin 1 1u 
.. Within 1\ 'Vi thin "'ithin 8 
,. 

'Vi thin Within Y.EAR. • of menn of menn '0 15 minutes inches of - 15 minutes 8 inches of 0 

" of actualfl. actunls. range at " of actuals. nctuals. range at 
~ 

springs. 
0 

springs. "' "' s = ;; -----
" I II.W.-L.W. z n.w.-I .. w. II.W.-I •. W. H.W.-t •. W. z 11.\V.-I,.W. 0.\V.-J •. \V. 

1906 6 85 81 96 97 94 95 2 59 53 74 64 92 95 
1907 6 84 83 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 93 92 
1910 6 81 83 9H 98 95 96 3 57 52 68 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 83 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 

--

I 

--

Average of 
97 98 I 65 56 72 63 93 91 ten years ". 83 83 97 98 ... 

I 

54. No. 17 Party.-Levelling.-Four detachments were 
employed on levelling operations during the past se11son. 

, The out-turn amounted to 828 miles including branch lines as detailed 
below. This includes 24 miles in Bahawalpur State, 24 miles in Dholpur 
State and 53 miles in Gwalior State. 

(a).-In the Pu.nj«b. 

From Ambala via Karnal to Singhii along the Grand Trunk Ro11d. 
This forms part of the line which was carried on to Delhi. 

From Jhang via Fiizilka, Mandi Dabwiili, Sirsa, Hissiir, and Rohtak to 
Bahii.durgarh by road, crossing the Sutlej and Ravi rivers en route. This 
line was carried on to Delhi. 

The above lines traverse numerous canals and large irrigated tract!-1 
in this Province and will furnish additional data for irrigation and other 
purposes. 

A branch line from Fiizilka to Amruka, which was continued to 
Sadikganj (Bahilwalpur State), was run in order to strengthen the con

nection of the Standard bench-mark at Sadikganj. The original connec
tion made in 1909-10 wus with one old bench-mark only. This waR 
considered unsatisfactory, and was rejected. 

(b ).-In the Delhi P>·ovince. 

From Singhii along the Grand Trunk Road to Delhi. This is 
part of the line which starts from Ambiila via Karniil. 

From Bahiidurgarh to Delhi along the Rohtak-Delhi road. This 

line is a continuation of the portion from Jhang via Fiizilka, Hissiir 
and Rohtak to Bahadurgarh 
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(c).-In the United Provi11ces. 

Revision of the fo1Iowing lines :-
From Somna to Aligarh along the Grand Trunk Road and !:hence 

along the main road to Agra. 
From Agra to the Bangangi river. This line was carried on to 

Gwalior via Dholpur along the Agra-Bombay Trunk Road. 
The above lines were originally levelled in 1861-62. 
From Lucknow viet Unao to C~twnpore by road. This line was 

originally levelled in 1868-69. 
55, No. 19 Party.-Base Line Operations.-Owing to the 

deficiency of officers in the department, caused by the war, no Base 

Line work wns undertaken during the year. 

56. Trave>·se of the Bounda,.-y of the Imperial Delhi Area.-A small 
detachment was formed to run a traverse along the boundary of the Imperial 
Delhi Area, on the west side of the Jumna river. This was undertaken 
at the request of the Chief Engineer, Public Works Department, Delhi, for 
the accurate determination of the bearings and lengths of the 775 links 
into which the boundary, which is about 30 miles in length, is divided. In 
addition to this the 200 pillars which demarcate the thirteen unacquired 
portions of lund termed u Islands" were connected to the travers"e. 

Before running the traverse a piece of triangulation, bas~d on the side 

Pir Ghaib H. S.-Tiil Katora h. s. of the Great Arc Meridional Series, was 
carried out for the purpose of fixing suitable points for the control of the 
traverse of the boundary and "Islands". 

57. Work during recess season.-The detachment was employed 

during the recess season on the computation of the triangu]ation and 

traverse. 

MAGNETIC SURVEY. 

58. No. 18 Party.-Magnetic.-The three magnetic observatories, 
Debra Diin, Kodaikanal and Toungoo have continued in operation 

throughout the year. 
The observatories were inspected by the officer in charge during 

the field season and a complete set of observations at each was 
taken by him for the yearly comparison of instruments. The Alibag 
observatory was also visited for comparative observations. 

59. Transfer of the Kodaikanal observatory.-It has been deemed 
advisable· to place the Kodaikiinal observatory under the control of 
the Meteorological Department, for a better supervision of the work of the 
observatory than is possible at so great a distance from the Survey 
Head Quarters at Dehra Dun. With the approval of the Director 
General of Observatories and the sanction of th~ Government of India, 
the magnetic observatory and the observatory staff were transferred 

to th• Meteorological Department on the 1st August 1916. The 
Director of the Kodaikiinal observatory will. continue to send the 
periodical returns of magnetic observations as usual, in original and 
duplicate, to the Officer in charge of No. 18 Party for the comp~tation 
of the reduction of the observations and for record. 
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60, Field work.-Since the repeat stations of the Magnetic Survey 
will be visited for magnetic observations at intervals of 5 years only, 
no field observations were taken during the year. It was however, 
necessary for a detachment to proceed to Delhi to select a suitable site 
for a new tepeat station, as the " Bela, land, on which the old 
site was situated, was being dug up under a scheme for grading 
the ba.nk of the Jumna river. Comparative observations were taken 
by two observert::J at both the old and new sites, before the former 
was destroyed, to ensure a continuity of record for the determination 
of reliable secular. change values for the loca1ity. 

61. Work during recess season.-The computation and tabulation of 
the Declination, Dip, Horizontal Force and Vertical Force for the three 
survey base stations (Debra Dun, Kodaikanal and Toungoo) for 1915 
have been completed; the mean values of these elements for the year 
1915 derived from all available days, excluding those of great distur
bance, are given in the table below. From the beginning of 1915 
the present values of the moments of inertia and the revised values 
of the distribution co-efficients have been used to determine the values 
of the Horizontal Force, consequently the . values in these ta hies 
cannot be compared with the values published in . previous . years. 
Values, revised as above, for 1914 are included in the table below for 
comparison. 

62. Reduction of observations to epoch.-The final reductions of 
the magnetic observations to the selected epoch have been proceeded 
with throughout the year and are making · good progress. The 
reduction of the declinations at all field stations to that epoch is 
nearing completion and will it is expected be ready by the end, of 
the year. 

Mean values of the Magnetic Elements at Observatories. 

Latitude 1915. 1914. 

Observatory. & ~Dedina-1 Hori- I Vertical 
Hot·i-

Longitude. t' · zontal zontnl I Vertical 
ton. Force. Force. Force. Force. 

. " . . C. G. S . C. G. S. C. G.S. C. G. S. 

! 30 19 19 :J Debra. Dun ... N44 30·6 E 2 15·5 ·33083 •32522 ·33134 •32427 
78 3 19 

118 
55 

45 Nl Toungoo ... N23 7·2 WO 3·1 ·3f!005 •10653 •38965 •16621 
96 27 3 E 

!10 13 50 :J Kodaiko.na.l ... N 4 17·0 w 1 22•8 •37614 •0281 j •3i604 •02753 
77 27 46 
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PART 3.-0FFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (vide Index maps at end). 

63. The classeti of mnps for the publication of which the Head 

Quarter 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 1 inch !o 1 mile. 

(c)-Topographical maps on the scale of t inch to 1 mile. 

(d)-Geographical maps on the one-millionth scale (about 1 inch 

to 16 miles). 

(e)-Geogr;tphiC'al maps on the two-millionth scale tabout 1 inch 

to 32 miles). 

(f)-General maps on small scales. 

(g)-Special maps. 

64. (a) Topographical maps on the scale of 1 inch to 
1 mile.-During the year 12S modern sl:ieets have been received for 
publication and 204 ha,·e been published. The corresponding figures for the 

previous year being 207 and 154 ~espectively. The decrease in the former 

figure being due to smaller field outturn and the increase in the latter 

figure being due to the increased machine power now available. 

Putting aside the sheets surveyed in Kashmir where the season of 

field survey differed from that in other parts of India, the one-inch maps 
of aU areas sUrveyed up to 30th September 1914 have been published. 

Of the sheets sur1·eyed up to 30th September 1915, 47 remain to be 
published. 

Index maps Nos. 4-6 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 :-

NUJ\lBEH OF l·INCII SHEETS PUBLISHED. 

Year. Northern 

I 
Southern 

I 
Eastern 

I Circle .. Circle. Circle. Total. 

1906-07 ... ... ... • I I 5 
1907-0S ... . .. ttl l;i 22 53 
1908-0!J ... .. :JJ I :w 68 14?. 
1909-10 ... ... 7:! 41 60 182 
1910-11 ... ... .. ,'j 1 :w 25 115 
1911-12 ... ... HH :l:l ;iS 159 
1912-la ... ... HH 60 58 222 
191a-H ... ... 71 38 49 158 
1 914-l.i ... Hi 4-S 9 Li4 
1915·16 ... ... 85 69 

I 
50 204 _____ , ____ 

Total Publishf·d fiO:J I 383 408 1,394 
----

No. of 1-ineh sheets which will not b£> 
puhlisherl whose an'a is cm·ered hy 
publi.,Jwd ~-inch shl'Pts ... H H 

---- -------------
Approximut(' numbt>r of l-inch sheets 

in lndiu. ... 2,11)0 2,067 2,101 6,328 

Approxinmte number rPmaining for 

I publication ... 1,55i 1,670 1,693 4,920 
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In addition to the above outturn of modern one-inch sheet.s, 26 

sheets prepared from modern revenue surveys have been received for 

publication, und 27 published as preliminary editions pending their 

topographical re\'ision at 5ome future date (ride Index maps No. 7 

and No. H); special editions of 19 modern one-inch sheets have been 

published at the request of Local Governments to show village boun

daries. 
To maintain stocks or to give effect to imporbmt chttnges due to 

the development of couununicutions, 27 modern one-inch and 43 old 

style sheets on various scales ha\·e been reprinted. The increa~e iu 

the reprints of modern one-inch sheets is becoming marked, 6, 12, and 

27 in the lust three years ; this increase will naturally contiuue and 

will add considerably to the work of the Photo.-Litho. Office. 

65. (b) Topographical Maps on the scale of~ inch to 1 mile. 
(Vide Index map No. 9).-In udJition to the areas which are beiug surveyed 

and puLlished on the 2--inch scale, of which 4 sheets have been pub

lished this year making a total of 5 sheets, half-inch maps are also 

being prepared of all those areas already publi!:ihed on the l-inch scale. 

21 such sheets have been published and 60 are under publication, this 

branch of publication is therefore in fu11 swing. 

66. (c) The map of India on the scale of t inch to 1 mile. 
(VidP. InLlex map No. IO)._:_This map is prepared in "degree sheets" which 

include 1° X 1°, or the urett covered by 16 one-inch sheets. 

The following table shows the progress made in publication:-

N"l'llllEH OF lJJO:OHEE ~HimTS J'l'UI.ISIIEll. 

Years of Puhlieution. Nort.hC'l'll Rnutlu•tn J(,tstt·rn 

I Cirek. Cin·lt•. Cin·h·. 'l'otal. 

lHll-1~ I 2 I 4 
I 

7 
1912-1:3 .. I :l I I ,; 
Hl1:3-14 ' 4 " ~ " l!H..J-15 . ·j I " " 7 
1915-16 1 4 5 

' 

Total:; • Ill !) H :l:l ... ' 
' 

Approxmmte number of (l<•grf'e sheets I 
in lndi1~ .. . . . - ... 170 HO HO 4ti0 

The number of these sheets received for publication has been 

much reduced since the introduction of the half-inch sheets Pen

ding the preparation of new degree sheets from modern sun·eys, 

28 degree sheets have been published during the year as Provi

sional Issues; these are mt·rely extrnct.s from the engmvcrl Atlas 

sheets, which will gradually be superseded, brought up to date as 

far as possible; conse(ptent1y only 72 reprints of Atlas sheets wL~re 

published during the year ns compared to vn in the previous year. 

67. (d) Geographical Maps on the one-millionth scale, 
(about 16 miles to 1 inch). (Vide Index map No. 11).-Duriug the 

year 6 new sheets of this series nud engraved editions of three were 

published; the remainder should be published shortly. As the publi

cation of this series has extended 0\·er many years, during which 

time constant impro\·ements have heen introduced, opportunity will 

be taken, when new editions are necessary, to make the whole 

series uniform, they can then be joined together when required or 

form a basis fm· Pro,·incial maps. Se\·era1 of these sheets are 

also being engraved. 
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68. (d) La Carte Internationale du Mende au I,ooo,ooo•:
(Vide Index map No. 12). A full description of the, genesis of this 
series was given in the General Report for 1913-14. One sheet No. N. F. 
42 has been published during the year. 

69. (e) Geographical Maps on the two-millionth scale 

(about 32 miles to 1 inch). (Virle Index map No. 13).-Two sheets, 
Kiithiiiwiir and Andamans, were puLlitJhed. during the year and three 

are in hand. 
· 70. (/) General Maps on small scales .-The Political edition 
of the l\Iap of Inflia and Adjacent Countries, scale 32 miles to 1 inch, 

in 12 sheets, was published ~.md :L commencement has been made with 
the hiH shading for a sha(led and layered edition. 

The annual edition of the Railway Administration Map of India w>ls 

published as usual. Two PrO\·incial maps, Bihar and Orissa, and the 

Punj;tb, have made good progress. 
71. (g) Special maps .-Many special maps, &c., have been prepared 

for the various departments of Government, both Imperial and Local, and 

for the Gener.tl Stat!'. 
72. The most noticeable features this year in the Map Puhli

cat.ion Offices are :-
(n) The large increase of pulls Ill the Photo.-Litho. Office, 

33~ J ::> over the previous record. 

(h) The steady and constant mcrease of maps issued by 
the Map Record and hsue Office. 

(c) The great increase m maps which are foltled with 

stiffeners, with titles on the front and often indexes at 
the back, entailing a large increase of work. 

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

received during the year under report, from the printing offices 
amounted to Rs. 4,89,206. This sum includes Hs. 5,344 and 

Rs. 59,494, the value of maps printed in the Engraving and Debra 
Dim Offices respectively. 

Details of the numbers and classes of maps published· during the 

year and their face value are given in Table IV on page 32. 
The total number of maps issued from the Office during the year 

was 4:37,131 of an aggregate value of Rs. 2,17,853. 
The detnils are as follows:-

' I Govrru. India 

I nwnt Uffict'. 
Offieial-s. 

No. of maps 304,129 5,229 

r-alue Rs.; 1,10,660 6,Hi15 

The number of maps, 
to the military authorities 

. Rs. 79,6.52. 

I 
Dt'JUH'i· Private Jlfap I Totals !or 'J'otal!, for 
men tell lndh·i· Ayenf.y, I 1915-16. l.?J.J.].). 
Is11ues. thHlls. 

I 

96.634 28,181 2,958 437,131 4'25,008 

74,554 23,077 '2,7'27 2,17,853 1,78,%8 

covered by 1827 separate orders, supplied 

was 140,084 of an aggregate value of 

It may be noted, as showing the increased use to which the 
maps of India ·are being put, that in the Survey year 1906-07 
the numbers issued by this office were 103,502 as compared with 

4:37,131 issued last year, so that rluring the preceding ten years 
the numbers have increased more than four-fold. This increase is 
chiefly due to the Jarger number issued to Government officials which 
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last year totalled 40.5,992, while private persons, who in 190~-09 

took 23,940 maps, only ordered 31,139 last year. From this it 

would appear that our maps do not receive the sarnt! appreciation 
from private individuals as from Government officials. The diagram 

below illustrates the figures for the last ten years:-

Number of 
maps issued. 

400,000 

300,000 

200,000 

too,ooo 

DIAGRAM SHOWING ISSUES OF 

MAPS BY THE MAP RECORD & ISSUE OFFICE. 

/ 

The building of the new racks for maps in one of the map 
store rooms, which was commenced during the year by the Mathe

matical Instrument Office, is practically complete anJ the racks will 
shortly be ready to accommodate a stock of 1,3K6 modern size sheets. 

74. No. 1 (Head Quarters) Drawing Office.-Two sheets of the 
India and Adjacent Countries Series on the one-millionth scale were 
drawn and will be sent for publication shortly. Towns and vil1i1ge sites 
are now chlssitied accorJing to their administrath·e importance, and the 

style and ::;ize of the lettering of their names varies with their administrative 
importance and population. Four sheds which were published previous to 
this classification have been altered accordingly: one has been sent for reprint, 
and the remaining three should be completed by the middle of November 
1916. Four other sheets of this series are in various stages of completion. 

'The compilation and drawing of three sheets of the Southern Asia Series, 
two~ millionth scale, are well advanced : one sheet should be ready fot: 
publication by the middle of next year. 
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The patterns of three sheets were prepared for the engraved edi

tion of the one-millionth lnditt and Adjacent Countries Series, and two 
are in hand. Two patterns of the one-millionth International Sedes, in 
which the· values of heights nnfl contours are in metres, were supplied to 

the Engraving Office, and the patterns of four other sheets are well 
advanced. The compilation of a large nrea for the four-millionth map of 
India, which is to supersede the present 64.-mile map, has now been 

supplied to the Engraving OtHce. 
The 1lfapping a1ul Reprint Stlcfions completed 20 degree sheets based 

on old 11tlas sheetfl, and 17 are in hand. These degree sheets are classed 

as "Provisional Issues 11 antl printerl in black.· They have been brought 
up to date ns regards railways, roads, canals, &c., from information 

supplied from extra-departmental sources. They will be eventually super
seded by modern degree sheets in colours when the area comprising them 

comes under revision survey. The Provincial maps of the Punjab und 
Bihar and Orissa ~on the one-millionth scale were in hand the latter having 

been sent for publication, and that of Assam was broug-ht up to date 
from the latest information available. These Provincial maps are in the 

same style ns, and based on, the one-millionth sheets covering the same 

area. A Population Map of India, scale 180 miles to un inch, with 
surprint originnl to illustrate the co-operative credit statistics for 1914-15 
was completed and published. The :l2-mile Railway Station Map of India, 
which was last revised in 1912, has been corrected up to 31st Murch 1916. 

Patterns were supplied 

India for the purpose 

edition of the politicul 

to the Engraving Office of the 32-mile map of 

of correcting .the copper plates for the new 

and layered editions of this map. The former 
was published during the year. The 64-mile map of India showing railways 

open and under construction was corrected up to March 1916. The 
originals of 127 maps on various scales have been brought up to date 

to supply reprints. In addit.ion, a large number of maps drawn in circle 

offices and field parties have passed through the Drawing Office for 
minor corrections. A considerable number of special military orders were 
executed in this section. 

Thirty-four sheets on various scales were stump-shaded and sent 

·for printing, and 10 are in course of preparation. 
Six maps of the 1MW half-·inch series were completed during the 

year. Four sheets in various stages of completion are expected to be 
ready for publication by March 1917. 

The O.Oice Uop!J Sect·ion continued to maintain u. complete record 
of all alterations and additions since the date of survey that are 
brought to notice by the local authorities so that this information may 
be included in new editions of maps. Such additions and· corrections have 
been carried out on 2,526 maps. Office copies of 746 new maps have been 
made during the year to record similar changes. In addition to this work 
the section had to deal with various questions reg<~rding Revenue Survey 
maps. It also supplies copieR of original records to Government officials 
and private individuals who may rer1uire them. 

The Examininr; Section has dealt with 384 cases during the year 
in addition to a great deal of miscellaneous work. 

75. Engraving Office.-In the course of the year under report 
three maps of the one-millionth India and Adjacent Countries Series and 
two International maps on the same scale were completed, and tra.nsfers 
from the engraved plates were supplied to the Photo.-Litho. Office. 
Rix International and five one-millionth maps and one Degree sheet 
are in hand. Of these one International, three one-millionth a.nd the 
Degree sheet are almost complete. 
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The engraving of the new map of India on a. scale of one over 
four-million, which was referred to in last year's report, has made 
good progress. This map is in four sheets and as each of the sheets. 

requires three copper plates for the black, blue and brown colours 
there are 12 plates involved. 

During the year the periodic correction of the plates of the small 

scale maps of India and of Districts bus been carried on. In this 
connection it was found necess11.ry to engrave 3 new District plates 

owing to the redistribution of areas rendering the old maps obsolete. 
Also 2 new Index charts for the catalogue have been engraved. 

All the plates of the 32-mjle map of India used for the political 

and layered editions of this map have been revised and transfers 

supplied for reproduction. 

The following maps were revised on the copper plates :-The Pro

vincial map of 1\Iadras, scale one inch to 16 miles, Calcutta, scale 6 inches 
. to 1 mile, 50 District maps, 34 Indexes and 24 Atlas ·of India sheets. 

The revision of the latter was necessary before the sheets could 

be reprinted to replenish stock. 

Among the miscellaneous work carried out may be mentioned the 

engraving of the table of Conventional Signs. The object in view 
being to improve, as much as possible, the patterns which draftsmen 
should follow in the drawing of original maps; it is considered this 

can be best achieved by engraving. A good deal of work was done 
in connection with the engraving of titles on photogravure plates 

which had been prepared in the Photo.-Litho. Office. 

In the P'rint·ing Section of this office 23,656 · impressions were 
made as against 30,872 lust year. This decrease is due almost 

entirely to the fact that the Atlas sheets of India, which were 
formedy printed in this office are rapidly being replaced by the 
modern DegTee Sheet Series, and the Provisional Issue Degree Sheets 

already referred to in the report of No. 1 Drawing Office.. Of the 
impressions taken 8,215 were for. extra-departmental orders, 1,165 Com

mtsswn forms and 7,050 photogravures. A considerable numbers of 

enw--aved scales for various purposes were also printed. 

In the Steel Faci11g Section 286 plates were treated. 

76. Photo.-Litho. Office.-During 1915·16 there was a steady 
demand for maps for the use of Expeditionary Forces. This demand 

together with a large guantity of work requirecl by departments other 

than the Survey Of India resulted in a high out.turn for the year. 
The number of impressions pulled in the machine presses was 

2,479,129 giving 735,999 finished maps and diagrams. From these 
figures it is seen that an average of between three and four printings 

bus been required to produce each finished copy. 

The corresponding Dgures for 1914-15 were 1,987,591 impressions 
and 730,917 copies. It will he noticed that, though the number of copies 

.turned out in 1915-16 showed no large increase over the figure for the 

preceding year, yet the work that had to be done to produce that 
number of copies was much greater, the maps of 1914-15 having 

averaged be~.ween only two and three printings per sheet, a. large 

proportion of the maps having been uncoloured. The highest monthly 
outturn waR attained in January 1916, when 101,468 completed copiee 

were produced. 
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Nine machine pl-eases rnn for the whole year and for a few 

mouths ten machines were working. The total machine power for the 
12 months was 112 machine months as against 94 machine months for the 

previous yea.r. There has thus been an increa.se of 19% in the uti1ised 

machine power. The tenth a Quad Crown by Mann & Co. was brought 

into use in l\Iarch 1916. 
During the year the office supplied one Double Elephant size hand 

press to the Expeditionary Forces. The remaining fifteen hand presses 

produced 19,656 proof impressions. 
About 28'/

0 
of ·the total outturn represented maps printed for the 

department while the remaining 72°/0 was composed of work done for 

the Army and other departments. 
The work done for the department includes 218 new and 23 reprint 

editions of modern style one-inch maps in colours. Preliminary editions 

of 31 sheets were printed in black or black and brown. This includes 

four sheets reprinted. Besides these 36 one-inch maps were reprinted 

in the old style. The total number of one-inch maps published during 

the year was thus 308. Village Boundary editions were printed of 

19 modern one-inch sheets. Of the new half-inch series, 29 sheets were 

published in colours. No reprints have so f<.tr been issued of any sheets 

_of this series. During the year 62 new quarter-inch Derrree slwets were 

printed, 22 being Provisional editions. ·In adJition 133 Degree sheets 

were reprinted either in colours or in black or black and brown. 

Reprint editions of 17 Atlas of India sheets were also published. 

The Negat·ive and Rctou,ching Sections of the Photo. B~·unch have 

dealt with 3, 784 and 4,112 negatives respectively, while the Helio nnd 
Vandyke Sections together turned out 5,3:3:3 plates. 

In the matter of methods and processes, no greilt changes have been 

introauced but several modifications of existing methods have been 

effected. Mr. Vandyke has devoted himself to investigating the possibility 

of improving the printing and lasting qua]ities of the helio and to 

developing the methods of preparing tint and layer p1ates. The results 

of his work have been most successful and distinct improvements in the 

quality of the plates aud the printed impressions have been attained. 

The. Photo. Engraving Section during the year prepared 20 photo

gravure plates, 5:ll balf-torle blocks ancl 141 line blocks. From the half

tone and line blocks an aggregate of 980,59:3 impressions were pulled. 

The Type Printing Section set up 5,3.~:3 pages of matter of which, 

in all, 1,143,075 copies_ were printeil, 2,053,U6:3 impressions being pulled. 

Out-turn of. Photo.-Litho. Office during 1915-16. 

TABLE A. 

I 2 3 4 
I " I G I 7 

---
RecovPrf'd 

XUMBER OF MAPS PRIXTED. 

Cost of Vnlue of in cu.sh or Year. out-tm·n at 

I 
office. cost-rates. by hO!)lc• J)epnrt· Othl'r tbu.n 'l'ota.l. 

d~bit. mental. Depttrtment.a.l. 

Rs. Rs. Jls. 

1913-14 1,67,801 2,40,721 33,468 49t 1,973 2,466 

1914-13 1,56,515 2,8l,HG 36,84i ,)9j 2,168 2,765 

1915-16 
I 

1,80.603 3.41.782 63.791 847 2.229 3.076 
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TABLE B. 

2 3 6 7 

Numb('r of Number of Number of 
TYPE SIWTION 0UT·1'UilN. 

Year. impressions half-tone line-block 
pulled in impra<~sions impressions Pages or items Copies Impressions 

Litho. Brnnch. pulled. pulled. published. print~d. pulle(i. 

' 1913-14 2,286,845 35,il0 8';'.5,000 6,403 1,2!13,242 i 2,132,159 

1914-15 2,100,103 65,732 .1,491,403 5,987 1,317,298 2,122,1'111 

1915-16 2,975,149 86,373 894,220 5,383 1.143,075 2.053,663 

77. Mathematical Instrument Office.-During the year from 
1st April 1915 to 31st March 1916, there was a reduction in the demands 
made on this office (v·ide item 1 in para. 2) as well as in the value of 

work done (vide item 6 in para. 2), and there was respectively a loss 
of Rs. 6,145 and Rs. 30,421 against a profit of Rs. 38,366 and Rs. 22,012 
in the year 1914-15. The losses are however merely nominal, and a.re 

due to invoices for certain items of heavy work done in the \Vorkshop 
and issued from the Serviceable Stores not having been drawn in 1915-16 

but during the current official year, and hence the figures did not appear 
in the accounts for 1915-16. 

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

191:3-U. 1914-15. 1915-16. 

R•. Rs. Rs. 

I. Total issues to Public Officps as shown ;. 
Profit and Lc>ss statements of stores. 

the 4,07,$02 4,16,642 2,51.818 

2. Value of rPpairs to instruments received for 56,418 tW,i9a 52.535 
rPpairs and returned in a ~Prviceahle condition. 

3. Value of inst.nnnc>nt.s received from Government 
Officers when no long-er rPqnirPd. 

69,806 .:;0,924- 54.411 

4. Book value of the stock of instruments, &c., ;. 4,73,4iU ii,OG,S6.'i 5,68.631 
Sl'rviceable Stores. 

5. Book vnlue of the stock of inst-ruments, &c., in 67,299 62,:347 70,896 
Hcpull·nblo Stores. 

6. Total value of work donf' in the Workshop 2,40,752 2,4-I,Obt 1,96.704 
7. V nine of instruments nmnufactured in the Work- H:3,991 87,421 71.641 

shop for Servif'eable StOI'('s. 
8. Vn.lue of i11strnnwnts purchased locally 9.060 9,792 11.251; 
9. Yalue of in~tntmPnts and nmterin.ls obtained from 8~,213 2,i8,3ti0 1,69.073 

Eng-lund through the Director Geneml of Stores. 
10. AverUge No, of einployces and their pay No. 300} No. 3171 No. 337} 

Rs. 76,734 Rs. 80,917) Rs. 91,654 

3. During the 
able, the Repairable 

year the stock of a.ll the three stores1 (the Service· 
and 

discrepancies noticed have 
the Material Stores), 
been adjusted. 

was twice taken and the 
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Table IV.-Departmental Publications, Calcutta, 1915-16~ 

NoU.-For Hpecia.l publications nt Debra. DUn, vide, pages 33 to 37. 

NmmEn 
OF DIF.FERE..."'T M.1.I'S 

OF EACH CLASS 
Number of RECEIVED, 

ClllSS of Maps. Scale. copies 

New New Edi- printed. 

Publica~ t.ions and 
tions. Reprints. 

GEOGRAPHICAL MAPS. 

Maps of India ... .. Various 3 4 1,820 
Southern ANin. Serios ... 1 :2,000,000 2 5 2,360 
India and Adjacent Countries ... 1:1,000,000 5 4 7,805 
Do. (International Series) ... 1:1,000,000 1 ...... 300 

TOPOGRAPHICAL MAPS. 

DEGREE SHEET SERIES. 

Modem ... ... ... 1"-4 miles 5 10 14,818 
From Atlas material ... ... Do. 28 23 15,169 

HALF-INCH SERIES. 

Modern ... ... ... 1''-2 miles 25 ······ 12,280 

ONE-INCH SERIES. 
Modern . . . . . . . . . 1"-1 mile 195 28 105,282 

Do. (PrroliminiLr}' Editions) ... Do. 26 ...... 13,000 
Do. (Village Boundary Editions) Do. .... 19 1,900 

Old Style Sheets ... 

MISCELLANEOUS. 

{'"-1 mile l 
1"-4 ~iles . ..... 44 12,485 

.Atlafl of b1dia Se-ries ... .. 1"-4 miles . ..... 72 8,585 
Prm1im;irrlllfaps ... ... v,~rious I 10 2,770 
IJistrict Maps ... .. 1''-4 wiles ...... 20 5,289 

f"-8mib l ..ttdmt'nistratirm Report Maps ... l 11-1~~iles . 
4 23 1,230 

Plans of C1'tie.s (Wd Cantonments ... Vntious 9 3 924 
l11dex .M «ps ... .. Do. 20 26 25,038 
lJfiarelfaneou.8 Jlfrt]'S ... ... Do. 1,032 203 395,2i4 

Tota.ls !or 1915-16 ... ... . ..... 1.356 494 626,329 

Corresponding totals for 1914-15 ... 600 785 615,510 

LETTERPRESS. 

I. Survey of India. General Report, 1914-15. Price Rs. 2. 

2. Records of the Survey of India, Volume VII, 1913-14. P1·ico Rs. 4. 

3. Do. do. do. IX, 1914-15. P1·ice Rs. 4. 

Value. 

I Rs. 

8,530 
5,145 
7,803 

300 

14,421 
15,019 

12,280 

1,02,682 
12,250 
3,800 

18,572 

8,967 
4,526 
5,439 

400 

5,756 
5,58! 

2,57 ,7ao 

4,89,206 

.. 
3,82,246 
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II.-DEHHA DUN OFFICES. 

TRIGONOMETRlOAL SURVEY OFFICE. 

78. Computing Office.-The revisionary triangulation at the junc

tion of the Burma Coast Series and the l\fanipur Meridional Series was com
pleted in February 1916 by No. 15 Party and the adjustment of the Burma 

Quadrilateral, which was stopped. pending the completion of the above, was 
resumed according to the new and short method referred to in the previous 

report. It is hoped that the adjustment will be finished in 1916, when it will 

be possible to proceed with the publication of the Burma triangulation 
pamphlets. The adjustment by the above method of the Ashta (No. 88), 
Naldrug (No. 90), Middle Godavari (Xo. 92), Ranchi (No. 83) and 
Sambalpur Meridional (No. 85) Series was eflected .. 

The values of M, a criterion Of the accuracy of triangulation, were 

revised; and the probable circuit errors of the five Indian Quadrilaterals com
puted and found to be in accordance with the actual errors. 

Further computations in connection with Professional Paper No. 16, 
now in the press, were made during the year. 

Computations of Dynamic and Orthometric heights of the following 
twelve lines o'f levelling were accomplished during the year:- Dncca 

to Mymensingh ; Tindharia to Darjeeling ; Raichiir to Bagalkot; Bnreilly to 
Hathra.s; Bareilly to Meerut; Ambala to Meerut; Sargodha. to Multiin and· 

Mahiwula; Solon to Simla; Ferozepore to Multiin (Revised); l\Iultiin to 
Bahiiwalpur; Jacobiibiid to Quetta; and Bellury to Gooty (Revised). 

Elephant Point had hitherto been the levelling datum of the whole 
Burma Levelling, but a reconsideration of the results with two of the tidal 
observatories in Burma led to the adoption of Amherst as the level datum 
for Burmn. Levelling. This necessitated the recomputation and revision 

of aH the Burma heights previously published, which were only provisioual 
so far as the orthometric values were concerned. The orthometric reduction 

of the provisional values is now being effected, so that the resulting heights 
will not be modified for many years to come, probably not until a junction 
with the Indian Levelling is effected. 

Graticule Tables, on the Modified Secant Conical and Polyconical Projec
tion Systems, for Part I of the Auxiliary Tables, 5th Edition, (which is 
now in cours~ of publication by parts) were computed and arranged. 

A card index of the records has been begun and is nearly complete and 
all the records are now satisfactorily stored in suitable racks. 

Data were supplied to ten depnrtmental and non-departmental officers 
from the old manuscript records and in some cases such requisitions 
were met by a supply of printed data. A large number of requisitions 
for professional forms Vi'as attended to. 

About 225 degree triangulation pamphlt:~ts in all were compiled and 
compared, 180 of them passed through press and 132 were distributed. 

Addenda to Levelling Pamphlets Nos. 43, 47, 78 and 79; Five ftgure 
Tables of Log. Sines and Cosines; Auxiliary Tables, Par"t I (Graticule 
Tables), 5th Edition; Departmental Paper No. 7 and Record Volume VI were 
bound and distributed. Professional Paper No. 15, anJ Record Volume VIII 

in two parts, are in the hnuds of the binders and will shortly be out. A new 
stitching machine has greatly facilitated the work of the bin<.ling establishment. 

The geodetic and astronomical observations of Rai Bahadur Lal Singh, 
Muhammad Yakub Khan and 1\Iuhammad Afraz Gul, who accompanied 
Sir A. Stein to Central Asia, were reduced. 
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79. Type Printing Office.-The following publications have been 

printed during the year:-
(1) Triangulation Pamphlets 
(2) Addendum to Levelling Prunphlet No. 39 

" " " 
" 

.. 
" " 

Levelling Pamphlet No. 34. 
(8) Auxilinry Tables, Part I, 5th Edition. 

47 
78 

79 

(4) Professional Paper No. 16 pages 69-104. 

180. 

80. Workshop.-A eensitive drilling machine has been received 
during the year. The .integrator reported as under construction last 
year has been satisfactorily finished. 

81. Observatories.-Meteorological.observations were continued as 
usual. 

The Omori Seismograph has been working throughout the year. The 
local earthquake of 29th August 1916 dislocated it, so that no proper 
record was obtained. Other earthquakes were recorded. 

Photographs of the sun have been taken on 339 days during the 
year, the sun being obscured on the remaining days. 

82. Preservation· of Trigonometrical Stations.-894 stations 
were repaired by the district officers at a cost of Rs. 4,653-2-1. 

Out of 352 districts from which reports are annually due, 24 failed 
to make returns. 

83. No. 2 (Dehra) Drawing Offi.ce.-During the year the 
work in this office was carried out by the following sections :

(a) Cantonment; 
(b) Triangulation; 
(c) Compilation and Hal£-inch; 
(d) Miscellaneous. 

A special section was also formed to deal with the mapping of the 
recent explorations by Sir A. Stein and Cavaliere de Filippi. This 
section was made up of draftsmen taken from the Half-inch and 
Cantonment sections, which were considerably reduced. A small section 
of draftsmen drawn from the Compilation section, was created to deal with 
the revision of the map of Arabia on the scale of I inch = 32 miles. 
This section was eventually taken over by Colonel Wauhope. 
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The following is a summary of the work of the office during the 
year 19i5-16 :-

Cla.ss of map. 

Rough compilation of map of Tibet for 

publication on the scale of -&,OO~,ooo ... 

Geographical maps, l,OO~,ooo scale. (Fair 
sheets) ... ... . .. 

Geographical maps, l,Ou~,ouo scnle. (Rough 
· compilation) .. . ... . .. 

Miscellaneous Scientific diagrams and 
chart-a ... 

Preliminary degree triangulation charls ... 
Final degree triangulation charts 
Half-inch Series ..• . .. 

Sheets sent 
to press. 

3 

4 

6 
130 

4 
9 

Cantonment maps ·· · • 74 Cant-on
ments 

196 Sheets. 

Explorers' route maps . . . . .. 
Index chart to the Great Trigonometrical 

Survey of India, 3 mi~lion scale . · · 
Levelling charts . .• . .. 
Regions between Leh and Karghalik 

mapped by Ca.vttliere de Filippi's 
exueditio11 in 1913--15, for publication 

. l 
on the l.iOO,QOO scale ••• • .. 

Sir Aurel Stein's exploration in Chinese 
Turkista.n and Kansu in 1900-01, 1906-08, 
1913-10, drawn on the scale of 6 miles to 
an inch for publication on the 500~000 
scale. 

Miscellaneous Extra.-deparlmental maps ... 
:Map of Arabia and Persian Gulf, scale 1 

inch = ;32 miles .. . ... . .. 

12 

4 

3 

2 

4 

Remaining 
in hand. 

1 

7 

11 

18 
2 
9 

47 Canton
ments 

108 Sheets. 

Nil 

49 

34 

. 

REYAJlKS. 

Hill and skeleton. 

2 sheets for SouthPrn 
Asia. Series, scale 

l 
2,ooo,ouo· 

92 published. 

Includes 4 sheets of 
Aden Survey. 

• Completed and 
stored. 

Will be published in 
one sheet, 

The compilation of 
these 49 sheets on 

l 
tbe 500,uoo scale 
is completed and 
the fair mapping of 
ten sheets in hand. 

NoTE.-The following Index charts are in hand and copies will be available 
in January 1917. 

(1) 

(2) 

(3) 

Index to the Tliangulation Degree Chart-a Of India, 
scole 1 inch= 128 miles. 

Index Chart to the Great Trigonometrical Survey of India, 
scale 1 inch = 96 miles. 

India showing stations of observation of the Magnetic 
Survey, scale 1 inch= 96 miles, 



36 OFFICE WORK.-DEHRA DUN. 

(a) Cantonment Section.-The work in this section will in future be of 
rather a. light nature as all the fair sheets have been brought up to date and 
there will only be the usual annual corrections to deal with. 

(b) Triangulation Scction.-The work of this section was greatly 
facilitated and expedited by Circular Order No. 185 (Professional) of the 
22nd April 1915, which allowed of preliminary charts being prepared 
without reference to the Topographical Circles concerned. 

(c) Compilation Section.-The compilation of the area allotted to No. 2 
Drawing Office, viz :-Latitude 28' to 48" and Longitude 72" to 104', has 
practically been completed on the 1 inch~ 12 miles scale aild will form the 
basis for the Himiila,·an map, and the. maps qf the -'- and .,.,,~ 000 J 1,000,000 ~,vvv, 

series. 

(d) Half-inch Section.-In this section the work was hindered by 
the transfer of the section officer and by .. the remova.l of several draftsmen 
to form a section for the mapping of Sir A. Stein's explorations. 

(e) The map of the de Filippi exploration, between Leh and Karghalik 
will be published in one sheet on the _,_ scale. 

500,000 

The new maps that are being drawn for Sir A. Stein will comprise his 
explorations during 1900-01, 1906-08 and 1913-15 and will be published 

in 49 sheets on the - 1
- scale. 

500,000 

84. Photo.-Zinco. Section.-During the year 1915-16 the work 

undertaken comprised :-

Forest maps; 

Cantonment maps; 
Triangulation charts; 
Levelling charts ; 
Extra-departmental maps. 

During the year under review a ·great number of degree sheets drawn 
in No. 6 Drawing Office have been reprinted for the Chief of the General 
Staff, Simla. 

The following statement shows the work done m the Photo. -Zinco. 
Section for the past three years :-

Year. I No. of Suhje<:ts.INo. of Negatives. I 
1913-14 ... 2,0-16 2,3i6 

1914-15 ... 1,898 2,267 

1915-16 ... 2,065 1,717 

No. of Pulls. J 

24-1,140 

345,520 

307,357 

Chocul;lte 
and Cyanotype 

. t prrn s. 

1,69.:) 

663 

1,209 

One Graining and one Litho. machine have been received and are 
under erection. 

The method of storing Register slips and proofs in the past was con
sidered unsatisfactory and is now under revision. 

85. Forest Map Offi.ce.-The total number of maps issued during 
the year, both to officiuls and the public, amounted to 9,107, a decrease of 
8,848 on last year's total. The gross face value of these maps was 
Rs. 15,649, and the net amount realised from sn.les was Rs. 4,492, against 
Rs. 6,864 in the previous year. Of this amount, Rs. 3,252 was recovered 
by book-debit and Rs. 1,240 by cash from sales to private individuals and 
trading companies. The number of maps and field sections received for 
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storage during the year was 1:3,071, beshles 24 computation 

traverse field books, and angle boOks, nnd 37 traverHe charts 
volume~, 

aml plot 
sheets. 

The following table shows, in abstract form, the work denlt with hy 

the office :-

Ch~~~ of maps. 

l-inch, 2-im:h a .. nd 4-inch tDI~P~ of ForE>st Sm·vpys 

SpeciA.l m:Lp~ of lndil~ 

Provincial, Division1Ll1md District Fore~t mnps 

Working Plans a.nd 1\'liRcc>llanc>ous nmps 

ToTALS 

Nr:.wEn <H' s.nEET.s. 

In bo.n:.·-~nmwn ~~:~~~~~f'nt -~n~~~:wd.-
for pnbli(·ntion. 

2~5 107 

1() 6 

--~--~-:1_1_- ___:s_ 
2il J,H 101 

III.-CIRCLE AND LOCAL DHA WING OFFICEH. 

86. 
ye<ll' · 42 

and one 

No. 3 Drawing Ofiice (Northern Circle ).-During the 
one-inch sheets previously surveyed nnd drawn hy pllrtie~, 

other one-inch sheet brought up to <lnte in t,he Drnwing 
Office for reprinting, nnd not includerl in the ab(we nmnl1er, were 

submitted for . publication. 
The proofs and colour patterns of (i4 sheet:s, inch11ling those of hnlf

inch and quarter-inch sheets were preparerl and retnruetl to the Superin

tenllent, l\Iap Publication leaving a balance of colour patt~rl18 of K 

sheets still in haud. 
Half'-i'nch sheets corn}J'ih'd frorn modern mle-int·h. aml old sf:Jl~ lwlf-i.nch 

?naps.-During the year 12 sheets W(•re fair-drawn in the Drawing 

Offi<'e and parties of the Circle anrl submitted for publication. 
Oll the basis of the one-inch sheets published up to ~Oth Septemher 

1916, there now remain for completion in the Northern Circle }:H) half
inch sheets of the kind unller consideration. Of this number, the fair
drawing of 34 sheets is in _hand, and the material for the preparation of 

20 more has been received. 
The above numbers do not include 2 half-inch sheeh1 in hand which 

are being drawn from original surveys on the half-inch scale; hut do 
include the nmnhers dealt with under Part 2, Section I, pag-e 12. 

Qucut,~r-inch sheets compi-led front one~-inch o.nd haf.f~1-och nwps.~ 

During the year the fair-drawing of one sheet was completetl antl 

the sheet submitted for publication, leaving the fair-drawing of 5 HhcetR 

in hand and that of 3 sheets of which the component one-h1ch 

or half-inch sheets have been published, yet to be put in hanrl. 
The layer guide of 3S 0 was prepared n.ml suhmitted for the 

layered edition of this sheet. 
Jlfiscd{aneous.-During the year the traverse plot!; of stationR of 

13 mauzas consisting of 24 sheets, scales Hi and !l2 inches to a 
mile, of Gondii district, were prepared for, aml sent to, the Deputy 

Commissioner, Gonda. The cost has been recovered. 
87. No. 4 Drawing Ofiice (Southern Circle).-During the 

year 56 one-inch and 5 half-inch sheets, wl1ich had been surveyed 
and fair-drnwn by parties, were finally examined and submitted for 

publication. At the end of the year every sheet, the ourvey of which 
was completed during previous years, had been submitted. 
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Half-inch sheets contpiled front one-inch ·1naps.-8 sheets were 
fair-drawn and submitted for publicntion and 6 sheets, which had been 

fair-drawn by partieR, were finally examined and submitted for publication. 
At the end of the yeur 9 sheets were being fuir-drawn in this office, 20 
sheets were being fuir-dra.wn by parties and 28 sheets, the component 
one-inch sheets of which had been published, had not been commenced. 

Qu,a'l·ter-inch sheets compil-ed fro·m one-·inch Ct1Hl ltalj-inch rnaps.-No 
sheet was submitted for publication. At the end of the year 4 sheets, the 
component one-inch sheets of whir.h had been pnbliRhed, were being 

fair-drawn und every sheet, the component half-inch sheets of which had 

been published, had been commenced 
The examination and colouring of the proofs of 76 sheets and the hill 

shading for 66 sheets were completed and returned to the Superintendent, 

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

·Considerable assistance was given to parties to enable them to 
complete their fair-drawing during the recess season. 

The Photo.-Zinco. Section undertook the photographic and zincographit 

work required in the circle. 

88. No. 5 Drawing Office (Eastern Circle ).-During the year, 
.of 21 one-inch sheets which were received from the parties, 17 were 
submitted for publication; 16 unpublished proofs were received and 14 of 

these were exal.Qined, coloured, stump shaded originals prepared, and 
submitted for publication. 5 proofs of the previous year were similarly 
prepare<:! and submitted. 

Sixteen one-inch reprint cases were dealt with 
submitted for publication, of these ll unpublished 
and 3 were completed and returned. The colour 
were also prepared. 

prepared. 
The stump shaded originals 

and 14 of these were 
proofs were received 
guides of two other 

of ~ are yet to be_ 

H alf-·inch sheets cornpiled fro1n one-inch mctps.-17 were received 

from the parties, 14 were examined and sent for publication, 9 uncorrec
ted proofs of these were received back for examination, preparation of 

colour guides and stump shaded originals and' of these 2 were re-submitted. 

Besides the foregoing 6 proofs of the previous year were prepared 
and submitted. 

Qunrler-inch sheets compiled from one-·i·nch an£l hctlf--inch rnaps.
One sheet was received in the drawing office. 6 were submitted for publica

tion, 5 proofs were received and 2 were completed and re-submitted. The 

degree sheet (94 G) referred to last year as being incomplete, will shortly 
be submitted for publication, the references regarding its boundaries and 
forest limits have now been decided by the local authorities. 

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 4 unavoidably detained for settlement of boundary questions, which 
have now been decided and the sheets will shortly be submitted. 

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

The Army Section has dealt with the preparation and reproduction ·of 
maps and plans for the use of the Army in India while the Survey 
Section has been employed on the preparation of trttns-frontier maps on 
the one-miJiionth, quarter-inch and half-inch scales. 
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Most of the work of the Swrv,y Safion h~ts consi~ted in redrawing in 
modern style, and s·ometimes to l\. reduced settle, the Jwtp~ nlre1uly 

existing, With the incorporation of such attlditional information of recent 
da.te as may have been available. 

90. Bengal and Bihar and Orissa Drawing Office.
( Imperial Stn'"11dn1'd lllnppiny Sect1:on ). This ofliCl' continne<l under 

the direction of the Director of Surveys, Bengltl. 

In Bihar nnd Orissa, l 3 one-inch sheets were submitted for publiratiou, 

4 are nearly ready and 27 are in hand, only H slH'ets of this Province 

remaining to be taken up. 

In Bengnl 13 one-htch sheets were Rubmitterl for puhlica.tion, 2 

are nearly ready and 25 are in lumd. Two changes regarding the 

maps prepared m this otlice have been introduced :-(a) in pre· 

vious years all areas containing hills or waste lantl which were 

not f;.Urveyed were shown blank, in future these blanks will be 

filled up from old one-inch maps; this will reduce the ontturn but 

the maps produced will be much more useful for genertll purposes; 

(b) these sheets being much nearer in quality to topogmphi('al 

maps than previously will therefore be puhfished in colours. 
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PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

91. Northern Circle.-No. 2 Pa1·l,y carried out a sun·ey on 
the four-inch scale of the head works of the Lower Bari Doab Canal for 
the lrri~tttion branch of the Punjab Public V{orks Department. 

One surveyor was deputed for this work which was under execution 

from the 28th January 1916 to the end of the Survey year. 

No. £30 Pwl"fy (Ca·ntomnent).-This Party continued the survey of the 
Cantonments and Military stations of Upper India. The details of the 

work done by it are shewn on page 17. 

Ptwjab Hi1•e?·ah1 Dcfacll.'ment.-As in previous years this Detachment 

was exclusively employed on locnl surveys in the Punjab. The details of 

the work done are shewn on pages 18 and 19. 

Sim,la, Stl/l''l'CJI Deta .. chme?1t completed the new large scale survey of 

the Simla 1\lunicipality, for details see page 19. 

92. Southern Circle.-The speci;>l survey on the scale of I! 
inches to a mile of reserved forests in the Hyderabad State was 

commenced. No. 6 Party surveyed an area 
triangulated an aren of about 200 square miles. 

being borne by the Nizam·s Government. 

of :30 square miles and 

The cost of this work is 

One surveyor of No. 7 Party was placed on deputation during the 

field senson with the Madras Survey Department to survey disputed 
boundaries in the Par1iikimedi Mii.liahs of the Gaujam district of Madras. 

One surveyor of No. R Party was placed on deputation during the 
field se:1son with the Forest Department in Coorg to f'.nrvey several 

forest plauta iions in the neighbourhood of l\lercilra.. 

93. Eastern Circle.-At the request of the General Staff, Burma 
Division, No. 11 Party surveyed an area of 70 square miles about 25 
miles due north of Maymyo, on l-inch scale, for the preparation of the 

Artillery' Practice Camp Map. 

94. Map Publication Offices.-A large proportion of the 
work of the Photo.-Litho. Office is for other Government depart
ments ; weather charts, photogTaphs for the Archreological and other 
departments, phns, maps for the General Stafl' and many others were 

reproduced during the year, the increase of machines enabling the 
Survt'y of India to take up most of the work sent in. The Drawing 

Office ~tiSo prepare(l Postal, Railw<Iy, Manreuvre, Arti11ery Practice and 
other maps, while the Map Record and IssuP. Office's main work is the 
issue of m<.~ps to other departments. 

95. Mathematical Instrument Office.-HeliogTaphs, watches, 
range finders, and periscopes, &c., have been issued and repaired in large 
quantities, and this office as usual supplied and repaired instruments for 
all Government offices, Provincial and Imperial. 

96. Dehra Dun Offices.-A very accurate traverse of the boundary 
of the Imperial Delhi Area on the right bank of the Jumna was executed 
hy No. 19 Party at the request of the Chief Engineer, Public Works 
Department, Delhi Province. 

A considerable number of requisitions for data, particularly with regard 
to the most recent lines of levels, which have not yet heen published, 
were complied with by the Computing Oflice. 

'Five maps of various kinds were produced by No. 2 Drawing Office 
for other departments. 
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Scn.le 1:1,000,000. 
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