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• 
NOTICE. 

Maps published by the Survey of India can be obtained from 
the Map Record and Issue 011lca, 13, Wood Street, Calcutta. 

1. TOPOGRAPHICAL MAPS are published on the ecalea of 4 
llfiLES TO 1 INCH, 2 MILKS TO 1 INCH AND 1 MILS TO 1 INCH :-

{a) THOSE SURVEYED AFTER 1905 are printed in eoloure, in sheets 
23 INCHES x 19 INCHES, price ONE RUPEE per eopy. 

(b) THOSE SURVEYED PRIOR TO 1905 are printed in black only or 
in black with hills in brown, in sheets 40 INCHES x 27 INCHES, price 
Be. 1-8-0 per copy. 

(c) 4 miles to I inch maps are printed in two editions, 11i:., 
LAYERED and POI.ITICAL, as described in para. 4, except those from old 
surveys, which are printed in black and styled PROVISION .u., price ONB 
RuP&E per copy. 

2. GEOGRAPHICAL MAPS are also obtainable as follows:-
(a) SoUTHERN Asu. SERIEs, seale 1:2,000,000 or nearly 82 miles 

to 1 inch, in LAYERED and PoLITICAL editions, as described in para. 4, 
size 36 inches x 24 inches, price R11. 2 per copy. 

(b) INDIA AND ADJACENT CoUNTRIES, scale 1:1,000,000 or nearly 16 
miles to 1 inch, in LAYERED and POLITICAL editions, and from old 
surveys as PROVIRlpNAL IsSUES, siz-: 23 INCHES X 19 INCHES, price 0NB 
RUPEE per copy. . 

(c) INTERNATIONAL MAP OF INDIA, scale 1:1,000,000 or nearly 16 
miles to 1 inch, in LAYERED edition (without sheding of hills), size" 30 
inches x 26 inches, price ONE RUPlE per copy. 

(d) GENERAL MAPS OF INDIA, scale 32 miles to 1 inch, in seta of 
12 sheets, each sheet 25 inches x 32 inches, in LAYERED and PoLITICAL 
(without" hills) editions, price Rs. 12 per set. Maps of India on various 
smaller scales and miscellaneous special mapa illustrating Railways, etc., 
a.re also available. 

. 3. MISCELLANEOUS maps are also published as below:-
.(a} PROVINCIAL MAPS, on scales 16 miles and 32 miles to 1 inch . 
. (b) DlSTRICT MAPS, on scales 4 miles and 8 miles to 1 inch. 

(c) CANTONMENT AND ToWN MAPS AND OTHER MISCELLANEOt:!l MAI'H, 
on various scales and prices. 

(d) FoREST MAPS obtainable only from the OFFICER IN CHAROB1 

FoREST MAP OFFICE, DEHRA Diffl. 
4. The styles of printing of 4 miles to one inch and Geographi

cal maps a.re as follows:-
(a) LAYERED EDITION,t_ki~ in colour6 with contours and graduated 

layer tinte to show altitu~; and shading td emphasize the bills. (Colour 
ribands along boundaries cannot be added to this edition.) 

(b) PoLITICAL EDITION, printed in colours with colonr ribands along 
boundaries, contours to show altitudes and shading to emph&~~ize hills. 

(c) PROVISIONAL IssuE, generally printed in black or black with billa 
in brown. Colour ribands along boundaries are added by hnnd when 
required at an extra cost of 2 annas per sheet. 

5. MAP CATALOGUES can be obtained at ONE R!:I'EB per copy. 
6: Maps can be mounted on cloth and (olded or mounted on rollers 

for hanging, ete., at a small extra charge. 
'1. Maps apprond for ieaue to Government OfficiaiM on the PUBLIC 

SERVICE are supplied on BOOK DEBIT. 
Indent forms and rules governing this supply can be obtained on 

application. 
All other issues [of printed maps are made on cash payuwnt or by 

V. P. P. Cash payments may be made by Money Order, or by uncrolll!Cd 
cheques (usual commission charges being added to cheques on flanks out
side Calcutta). Or088ed cll.eq'I.£U, Hu:ndis and Receipts for payments into 
Treasuries cannot be accepud. 

Postage, packing and V. P. P. charges are extre. 
8. THE MAP RECoRD •AJID ll!l!UE OFFICE will be glad to give, free 

of charge, any further infonnation. 
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. GENERAL REPORT, 

1918-19. 
From 1st October 1918 

To 30th September 1919. 

PART 1.-GENERAL REMARKS. 

I.-INTRODUCTION. 

1. The main parts of this report, as shown in the "Contents" on 
the opposite page, are PaT& B-Work of Field Parties, &c., summarising 
the operations of the field parties, grouped under appropriatP beadings ; 
and PaTt 9-0ffice Work, which gives a brief account of the year's progress 

·in the head-quarters and other offices. Fuller details of these operationa 
are being published in Volume XIV of the " Records of th& 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 10. From this it will be seen that the out-turn of topOJ..'l'llphical survey 

· during the current year was 1:!,948• square miles; and that t~is brings 
:the total progress since 1905 to 510,310 square milea, leaving l,l!11,290 

square miles still to be done. 
3. The first Index map, at the end of the report, 11howe the 

progress of this topographical programme both in enrvey and in publication 
·in the three circles, while tl1e remaining seven indexes show the progress in 
.. ·publication of the various series of maps appertaining to the scheme, an<l 
• also the main framework of triangulation on which the eurvey of ln•lia 
·is based. 

4. Table IV on page 29 gives a list of the new publicationM of the 
Calcutta Offices during the year. A complete list of departmental publics· 
tiona, apart from maps, may be found in the annual " Reco.rrls of the 

· ·Survey of India"; and li11ts of new maps are published 'luarterly hy the 
department, as well as in the monthly "Notes of the 81l!'vey of ln<lia." 

5. Progrei'B in the Trigonometrical Survey can only he BHHCH!Wd by a 
. study of tl1e "Records of the Survey of India" and the special puhlications 
issued at Debra Dun. The General Report can attempt little more than 
a brief abstract of the luc<li.: and nature of the different opera~ion•. 

•ThU boweTtteutudN 3,i314 .-qll*M mil8 of rPTifinu .UnPJ' (prn.,.lJJllmaiJ on ~~CJ&it• off incb•l mill". 
and 82aquare milB!!I of biennial lhlbi t"n'ieion nney on ~le of 4 iachf¥-1 mit~·. 



GENEBAL.-IN'l'NODUCTJON. 

e. The following events are notUled :-
(a) llfme Imperial Oftieera and five Provincial Ollcent have reverted 

· from temporary military duty. The available strength wu · 
not, however, iDere&Hd, owing to the necessity of granting 
long deferred leav~. 

(6) Owing to the shortage of ollicere the field work of the whole 
department wae again considerably eurtailed. . 

(c) The Survey party under &ll Imparial Officer (Deputy Direcior 
of Survey., Mesopotamian Expeditionary Force) which 
aocompanied the field-force in Mesopotamia continued 
survey operation& there. 

(d) The Survey detachment in charge of a Provincial Officer 
which waa employed on eervice with the Salonika force 
returned · to India 011 completio11 of ita work,· and · ~ 
diabanded. 

(•) The Survey detachment under a Provincial ()flicer which wa, 
despatched to Eaet Africa for duty with Field. Survey 
unite of Royal Engineers, rammed . to· India on comple
tion of work, and waa diebanded. 

(/) A Survey party under an Imperial Officer. was eent to East 
Persia in Oetober 1918, to carry .out. survey operatioll8 
with the Eaat Persia Cordon Force. The majority of 
thia party remned to India in JUBe. 1919, leaving behind 
a emaD portion of its personnel from which . a separate 
detachment waa fcn:med 11nder a Provincial · Ollicer to 
complete eueh extra survey· work aa . might be found to. 
be required by the military authoritiea. , 

{g) A Survey detachment ·under a · Provincial · Oflieer was dee
patched to carry ouio aurvey ~perationa. in the neighbour
hood of Bi1Bhire (Persia). 

· (1) A Survey party under an Imperial · Oflioer was aent to 
Peahllwar for duty with the forcea oper~ting againet 
the AfghAn& • 

(\) A Survey detachment under a Provincial Officer waa aent to 
Quetta for duty with the forcea operating againat the 
Afghine. 

(ti.) A Survey detac:hmeot under 11 Provincial Officer was formed 
for duty with the Kuki Punitive Force. · 

(lc) Lieut.-General Sir W. B. KanhaU, x.c.B.. x.c.&.L, Command
ing-in-Chief, Mesopotamian Expeditionary Force, in hie 
despatch dated the let October 1918 wrote aa follows :

,. Surveys and the Map Compilation Section h&ve · alwaya risen 
11 to the oceaaion, and have continued to produce a 
"large output of admirable work". 

Cl) A competi~ve examination for admieeion to the Provincial 
Service waa held in July 1919. There were 30 can
didate& for the five ncancies, which were duly filled. 

(m) Becruibnent for the Upper Subordinate Service has . been re
opened, and 7 probationers were nominated by the 
Surveyor Generel in Sep~mber 1919. 

(a) The total number of mapa i811U8d eontinuea to ahow aD 

in- dua in pan to ibe operations on' the North-Weet 
Frontier. The steady increaee o[ iaeuee of mapa to private 
individuala ia also DOii-.ble and very aatiafactory. . . 

to) There haa been a marked iDereaae during the laat few years 
in the deiD!1Dd for aurve11 on large aealea. othar than for 
ordi~ topographical purpoeee. 



GENERAL.-ADMINlSTRATION AND PBRSONNKL. 8 

II.-ADl\UNISTRATION AND PEUSONNEL. 
7. The actual cost of the department for the liuancinl year endinl{ 

31st March 1919 and of the two previous years ts shown helow :_.... 
/ 

1916-17. 1!117-18. 1918-19. 
I 

Ro. Ro. R~t. I 
. .. 

35,93,il6" I·Th .... ~ II""""" Grofls actual oost ... 32,93,109 411,33,2911 

Deduct =ftpta and eredit& 
""' not llnal. 

1'1,79.2.}3 I i~i}S, 7.fHJ l '7,25,606"1 

Net aetl131 cost ... 18,1!1,854 

-
22,7~.~9{1 18,6'1.51~-l 

8. Colon~) Sir S. G. Burrard, K.C.S.I., 11.11:., r.n.s., administered the 
·department up to 15th March 1919, except for " month durin!{ which be 
was on leave, Colonel Sir G. P. Lenox-Conyngham, Kt., 11.11:., F.R.S., 

officiating for him. Colonel C. H. D. Ryder, C.I.K., n.s.o., R.E., administered 
the department for the remainder of the year. 

9. In the Imperial Service Colonel Sir S. U. Burrard, K.C.H.I., ll.K., 
F.R.S., retired; Lieutenant-Coloner F. P, Noaworthy, D.ll.O., M.r., II.B., was 
transferred permanently to military duty. The number of Imperial Officers 
remaining temporarily on military duty on account of the wat· at the end 
of the Survey year is 12. Colonel R. A. Wauhnpe, C.l!., C.li!.O., c.I.E., 11.£., 

(Retired), vacated his temporary appointment in the department. 
Commissary and Honorary Major C. J. A rbery, lii.B.E., Officer in 

charge No. 6 Drawing Office (Simla), has been retained in the service 
after the age of 55 years. Mr. H. G. Salmond, late ll.A.F., ha• been 

- deputed _to this department to assist in experiment. in producing mnps 

from aeroplane photographs. ' . In the Provincial Service Mr. P. R. Anderson died; Cnptain W. P 
Hales, I.A.R.O., also died while on active service in Pel'llia. Mr. Syed 
Aulad Hoasein, Khan Bahadnr, and Mr. J. A. T. Haddock, the latter of 
whom was employed under the Government of Burma, retired ; Mr. 
T. W. Babonau was dismissed. Mr. B. M. Berrill has r .. verted from 
deputation under the Government of Bombay. The number of officers of 
the Provincial Service on deputation to military duty at the end of the 

Survey year is 9. 
In the Upper. Subordinate Service two officers retired, one or whom, 

Mr. Lal Singh, Rai Bahadur, was later re-employed ; one officer WBII 

transferred to foreign service under the Civil Commissioner, Baghdiid ; 
one probationer waa confirmed and three promotions were made into thi1 
service from the Lower Subordinate Service. 

The total strength of the department at the close of the Survey year 
was 44 t Imperial Officers, 109 t Provincial Officers and 52 Upper Subor
dinates besides specialists, clerks, lower subordinates and menials. 

10. A Special Burma Forest Survey Party and a Simla Survey 
Detachment were formed during the year in addition to the lleld service 

parties or detachments already mentioned. 
The Punjab Riverain DetachAtent was raised to the atatu11 of a 

Survey Party. 
-------------- ---·. 

t Iuei...W.. llo8icen 011 temponuy militar7 datJ. 
tlDel...U... 9 o8icen OD tempoml")' milital")' datJ, bat neladias otllcmJ re-emplo1..! and ""d.,.t&tion 

to Lo<al Go•-tL 



GENERAL.-ADMINIBTBATION AND PBBSONNBL. 

11. The following Honotll'll were conferred on membel'll of the 
. department during the year:-

Knightlwod.- Colonel G. P. Lenox-Conyngham, R.B., F,B.B •. 

Companiom of the DiB• Major It H. Thomas, B.E. 

tinf!Uished Seruice Major H. J. Couchman, lii.C., R.B. • 

- Order.- Major J. D. Campbell, R.E. 
Commander of the Order Mr. T. A. Ferrier, Officer in charge, Mathe· 

of the British Empire.- matical Instrument Office. 
· Officers of the Order of Brevet-Lieut.-Colonel C. P. Gunter, B. E. • 

the British Empire.- Major M. O'C. Tandy, D.S.O., R.E. 

M"mbers of the Order of Mr. J. McCraken, Extra Assistant Superin-
the British Empire.- tendent. • 

Mr. W. H. Strong, Extra Assistant Superin
tendent. • 

The late Acting Captain W. P. Hales, I.A.R.d., 

Extra Assistant Superintendent. 
Awarded the Order of Brevet-Lieut.-Colonel C. M. Browne, c.lii.G., 

St. Anne, Bnd Class, 
· · with Swords.
Awarded the Order of 

t/16 Wl.ite Eagle, 4th 
. Class.-· 

P-romoted to Brevet-
Lieutena-nt-Colonel.-

P-romoted to Brevet-
Major.-

D.S.O., R.E. 

Brevet:Lieut.-Colonel H. Wood, R.E.• 

Major R. H. Phillimore, D.s.o., R.E. 

Major S. W. S. Hamilton, D.s.o., R.E. 
· Capt11in C. G. Lewis, R.B. 

Mentioned in deS'f'alcltes.- Colonel C. H. D. Ryder, c.I.B., D.s.o., B.E. 

Lieutenaut-Colon"l G. A. :Seazeley, D.s.o., R.E., 

(third time). 

Hrevet-Lieut.-Colonel H. Wood, R.E., (third 
· time). 

1\l,ljor H. 1\IeC. Cowie, R.E. 
Major E. T. Rich, C.I.E., R.E. 
Mn,ior M. O'C. Tandy, D.s.o., R.E., (second time). 
Ma,jor R. H. Thomas, D.s.o., R.E. 
Brevet-Lieut.-Colonel R. H .. Phillimore, D.s.o., 

R.E., {twice during the year, once in 1916, 
altogether thrice). 

Major M. N'. MacLeod, · D.s.o., M.c., · R.E., 
(second time). 

Major H. J. Cou!'hman, M.c., R.E., (second time). • 
Mojor J. D. Campbell, R.E.• 

Lieutenant-Colonel F. P. N rth OSWO y, D.S.O., 

M.c., R.E., (twice during the year, altogether 
six times). 

T. Capt.ain H. . B. Simons, Extra Assistant 
Superintendent. 

Mr. D. K. 1 Rennick, Extro Assistant Superinten
dent. 

Mr. A. J. Booth, Extra Assistant Srtperin
tendent. (88<'0n<l time). 

• Huucml" oonfftn..J durio~t 1917-18. 



GENERAL.-ADMIN18TRATIO.~ AND PBRSONNBL • 

.. · M~ntioned :in 
(ccmtd.)..~ 

despa.tchu Mr. F._ R Vandyke, Manager, Litho. Section, 
Photo.-Litho. Office, Calcutta. . 

·, 

Mr. Jamna Prasad, a.s., Sub-Asaistant Super
. · in tenden\. 
Mr. Hamid Gul, K.s., Sub-Aaaistan\ Superin· 

, tendent, (second time). 
Mr. Annada Prasad Ghosh, Sub-Asaistan\ 

Superintendent. 
Mr. Laltan Khan,· I.D.S.II., Sub·Asaistant Super

intendent, (third time). 
Mr •. ·Abdul . Latif Khan, Sub-Asaistant SupeT-

· intendant: 
. . ·. Surveyor .Muhammad Naair Khan. 

. f'itle of_-Klwni, Ba.ka.du'l".-: ·Mr. Aamat-ullah· Khan, x.s., Extrl\ ABSiata.nt 
' ·' - ' · . Superintendent . 

. · Titie. of Rdi Baka.dwr.- . .Mr;' Girindra Nath Mukherji, B..s., Head Clerk, 
. ~ -• - . . 

Mathematical lnstrument Office, Calcutta. 
. :!rit~ o/Kka.;. .Sa.kib.- Mr. Hamid Gul, Sub-Asaistant Superintendent. 
, ;t'itle of Bat{ Sahib.-'-- ' .. Mr •.. N anak Chand Puri, B.A., Sub-ABSiatani 

Superintendent. . · 
,_ -_ 4 -. 1 - • - • -. ' 

. .Awarded tke Indian Dis- Mr .. Laltan . Kban, Sub-Assistant Superinten• 
: . tingwisked · · S~ice · · dent.. · 
~-:Medal • .,;:_ .Surveyor'Ghulam Basul Khan. 

· · · · . " · ·: · . . Surveyor Muhammad Abdul Azim. 
, .'Silver Medat · fo'l' · 'Zong Sergeant F; J. Weaver, (India Miscellaneous · 
.. ~~ce 'a.nt.t gotJtt' eon· · list), Draftam&n, No. 6 . Drawing Office 
-~ duct,,;...; : . • • · · . · (Army Section)" ' . 
&rvices l)rought to notice : Lieut.-Colonel H. H:. Turner, B.&., Superin ten· 
.· , ~f . tke · .. Gov~nt of · · ·dent, Map Publication, ·Calcutta. 
• India,;_ · ·.Mr. T. A. Feriie-r, c.B.E., . Officer in charge, 

-.'' 

. 
' 

.. · · • Mathematical Instrument Office, Calcntta. 
Mr._ S. Woodhouse, Worka 'Manager, Mathe

matical Instrumen~ Office, Calcutta. 
'. Mr. S. Colquhoun, Asaistant Manager, Litho., 

Photo.-Litho. Office, Calcutta. 
12. · The" foll~wiiJg table shows the distribution of officera during 

~he·· yair. . The namea of officers on depu~tion to _Local 'Governments 
or military duty or absent on military duty followed by leave through· 

.. out the year . are omitted: the names of officers, other than officers in 
-charge,_ on leave1 _military duty, or foreign eervice, during the greater 

• , part· of ·the year are also omitted · 
'~ . - ·. 

.. 



GENERAL.-AD.VIN/BTJIATION ~ND PERSONNEL. 

TABLE I DISPOSITION OF OFFICERS, 1918.-19. 
Colonel Sir Sidney G. Durmrd, l[.c.s.r., R.K., JP.B.S., to Sth · · j Det."emloer 1!118 and from :>tb January to 15th March 1919. 
Colonel Sir Gerald P. lA'noJ<-Conyn!!b&lll, Kt., ll.lit., F.tc.s., 

SURVEYOR GENERAL OF INDIA- Officiating, from 6th December 1918 to 4th January 1919. 
• Colonel C. H. D. Ryder, c.I.E., o.s.o., H.K., from 16th March 

· 1919 (Olliciating to 15th September 1!119). 

l••f"'"ial O.fll'"'· Prouindal O.fll=•· UJ'P"" s,.bordinale•. Subo~:;:., .f"c. 
Littut . ..Cnfnru•J A. lf{l&f'l, J.A, •n•••••••••~••·•••••··•••••·•·••~•••••• •••••••••·•• .. ••·•· .. ·•n•••••·•··•••n••••••• 

Captain W. E. Perry, 11.c., B.a. Surveyor General'e 
Oftloe. 

No. 6 Dra.wing Major c. J. Arbery .......... _ ...... Mr. R. E. Sa.uholle ............ nOooo~ ........... :~---···············-······ 26 Dra.ftameu,. &o. 
n A. J. A. Dru.ke, o.cur. 

Oftloe, Simla. 
Meeopot&mlan Sur- Col<Hwl c. II. D. Ryder, c.r.• .• Mr. S. S . .MeA'F. Fielding Mr. Haya.t Muhammad, ru. · 68 Surveyol'IJ &o. 

Party D.a.o., a.•. u C. WMt , Na.na.k Chand Puri, 
vey • Di • .Coloool F. w. Pirrie, C.M.o.. n R. c. New1n,nd B.A., B.IJ. 

c.r.• .• I.A.. 1 E.C.O'SuHiV&ll,D.c.l( • ., Hamid Gul, K.B. 
Bt.~Lieut.rColonelC.P.Gunt.Pr, :, D. K. Rennick , SatUh Chandra Mnkerjee 

. o.&.s., B... , D. H. Lu:m n. Annada Pm.sad Ghosh 
Major E. T. Rich. o.1.a.. a.a. ,, J .. McCraken, JI.B.B. , !A1ta.n Klmn, l.D.8.H. 

" L. C. ThuiUier, 1.4. u F. B. Kitchen ~~ Abdul La.tit .Klm.n 
., L.A. Crmthwllit, I.A. ., A. J. Booth 

lfr. J. doUrnaff Hunter, M.A. H J. C. St. C. Pollett; 
Major A. U. Owrn. t.A. n Na:rt>ndra Nath 
Dt.-&la.jor 0. G. Lewial, .B. B. Chuckerbutty, L.O.JL 

n A. F. Mnrpby 
East Af'rioa Survey .......................•....•................ Mr. A. J. A. Drak~, n.c.11 •• Mr. 1lam. Pmaad, a.s. .•.......... 

Detachment. 
6 Surveyoro •. 

• 
SUPERINTENDENT, MAP J . PUBLICATION- Lteut.-Colonel H. H. Turner, R.E. 

Imperial Offiur•. 
Lower 

Provincial 0 Jfi<er•. UPP'fl" Sulx!rdinakl. Subordinatu, 4"c' 

M&p Publie&tion 
Office, Calcutta. 

OU000'"'''''''''''''''''"-"H ... >0>0>000.HO Mr. r,l. G .. taud .................................................... ~ ...... -···············'··'""······· 

No. 1 Dr&wing 
Oftloe, Map Reoord 
11.nd leeue Ot!loe &nd 
Engr&ving Oftloe, 
Calcutta. 

Major 0. H. B. Trenchard, a.t. Mr. P. Williams ..•....... '" .. 
11 JaJ(dn.mba. .Pmsad · 
n Abiun8h Clmnder Bose 
n AmnuJ-ullah Kh&u. I.B. 
" Priya. NtLth Sur 

··•·'••·•··•~•••••••••••• ·••••••••·•~·•·•••••• ••o .. no 

Photo.-Litbo. MajOTP'.J. M. King, a .•• 
Oftloe, Calcutta. ,. A. H. Gwyn, u. 

Mathematical In- Mr. T. A. Ferrior,c.a .•• 
etrument Oftloe, 
Calcutta. 

,. L. B. Fitz-Gibbon· 
" A. A. Gmlm.m 
n T. F. Kitchen · 
n H. T. Hn~he• 
n H. H. P. Butterfield 
.. Jiya LuJ Sa.l'81'f 

Benj!'Rl & Bih&r ... .. ...... ... ... ... ... ... ... ... .. ......... Mr. P. Simpaon . . ... : .. .. . 
& Onssa. Drawing 
Oftloe, (Imperial 
St&nda.rd :Mapping 

•. 

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

Section). 
S'riPE~R:-:I:::N-::cT==E"'N"'D=E:::N-::T=-, """{-::L""'ie_u_t-.·C-::-:ol'""on-e""'l-::E::-.-A'"".-=T=-a.-n...,d-y,-R-.-Iil.-, -n-'p-to....,..29,...t"'"'h...,N""'"o_v_e_m._,b-er....,..l9"'1""'8'"".-__:· ------I 

NORTHERN OIROLE Lieut.-Colonel R. T. Crichton, c.u., u., from 30th November 1918. 

ImpmaZ OJ!i .... Low.,.· 
Suburd!ina.te•, tic. 

No. 3 Drawing ................................ ; ............. Mr. J. A. Freem&n ............ Mr. Imam DiD. ........................ S9 Surveyors, &o. 
Oftloe, Muesoorie. .. E. B. w .. t. . . . · 

, D. K. Ren01ck 
u L. William& 
n A. A. Graham 

• 
No. 1 Party, ............ Bt. -Liout.-Colouel A. A. 

Pltt1jol• and CtmtY(fl :Mt'!ftn.'lf, n.s.o.~ B.•. 
Mr. H. H. B. Hanby ......... Mr. P&mo Ram .-........... ......... U Surveyors, &o. 

11 G. J. S. Rae · ., J&llll» Pmaa.d, R.a. 
ln•lla. Captaio W. E. Porry, II.C., •·•· u A. M. Talati, L4c... n Jagdeesh Prasad Vasta?. 

n R. 0. Hanson , Jrluhammed Khan 
u G. A. Norman 

No. Sl Party,.... . ..... MojoT R. Foot.eP, 1 ................... Mr. H. P. D. Morton ........ . 
l'tul~l p,·,mftaNI ond n J. A. Calvert 

1~-1 lti Prot•it~~ctt, ,. Duni Chand Pu:ri 
No.3 P&rty, .. : ...................................................... Hr. H. H. B. Haub;r ....... .. 

f:tt,ff"1l Prol.>tm•e• oud n B. M. Bt>-rrill 

Mr. Labbmi Dutt Joahi 
•• Ghula.m Hasan 
,. Da.ulat .Ram Vohm.. 

S9 Surveyors, &c. 

Mr. Paras Ram ...•............•... ~ · 81 Survoyon, &c. 
" Amir Abdul Salam Matlub · 

Ahmad PuMJtlb. ., J. H. Johnson 
n Moqimuddiu. 

N?,· 4
1 
_,P,.arty, ............ Liout..Colonel E. A. T>uul;r, ... ;; ................................................................................. : 2 Clerks. 

l »t •u rot'JfN'U. a .•. 
Si~?-·S~ Party, ...•••. ;, ....................................... Hr. Dba.ui Ram v......,. ....•• Mr. Chuni LoJ Kapur ••..•••.•.•. 

•uvtt • . , J. U. C. Lea.ra ., Nabidad Khan . 
H A. M. Tnla.ti. L.C.B. • 

lr/ S!ll"Teyol"ll, &c. 
138 Local Revenue --

Riverain 
Party,. 
PM '\Ia&". 

• , A bdu1 Knri~ B.A. • 
.,, Moqimuddin ~ 

Survey ............................................ Mr . .Maya l)aa Pori, B.l .... 11r~ Pal'M Ram...................... 73 SDJTe7on, .&a. 
,. Ra.m Narayan Hnstir 
,. Le.bhmi Dutt Joahi 
,. Vidya. Dbar Chopra Simla. Survey De. 

t&ohment, 
, ............ u, ••••• , ........................ At:r. W, H. Strong, K.B.R •• u ........................ h ................. u 11 Surveyon, .&c. 

su~l.a. . 

Eastern Persia Li ... t..Coloaol R. L Cr<>oth....;t, Mr p A T K M Mni..m--> H · ~--Survey pn- B._ • • • • ' •nnJ............ r. ~ nam ~ 
-wJ• · u E. B. "W~t n M.ub&mmad Ru.in 

,. L. WiHi&ma ., Shih Lat 
n G. E. R.. Cooper , Afraa GW. K.h:aa 

No~ .. w t 'Dl- H F.~- Grice ,...... ea "•vD• Maj<.T H. McC. {'owio, a... . .. 11 R C H tier Survey Party, Bt.-M•"'-0. G.'--'· a.1• r. B. · "''""" ........................................................ . 

Quett& Survey De
tachment. 

Blrjand Survey De
tachment. 

-,- ........ ~ u . T. \\~,,tt 
, J. A. Ca!.ert 

·····-····-·-····· .. •••••• .. ··-········· lol.r. 1'. J. Grice ................. lb. Sluo I...l ...................... .. 

···•••••··•••••·•••••··•·•······•·•··•·····•• lolr. L. Willia.,. Mr Afra& Gu1 Khan •• 0. A. Nu~............. · ....... ~ ...... . 

9 Suneyon1 &o. 

a SuneJ<mL 



GENERAL.-ADMINISTRATION AND PRRSO.\"Nf:L. 

TABLE 1-(Continued).-DISPOSITION OF OFFICERS, .1918-19. 

SUPERINTENDE~Il 
SOUTHERN CIRC I 

Colonel T. F. B. Renny·Tnilyour, c-.s.t., N.r., up h> rut. Murch HIHI, 
Major L. C. Thnillier, u., from 6th to 28th }lan-b l!lHl. 
,Lient.-Colonel 'V. M. Coldstrenm, R.&., hom :!!lth !llllrdt 1!119. 

I.otPH' 
Impmal OffiCOTI. Provincial Ojfit!f'ro, s •• b,;rrJintllf'l, tic. 

No: 4 Dra'!ing ... ~_.n .. n••·"•"•····· .. •·••·••••••··••·• .Mr. d. R. NichoL ............. Mr. B. V. Narayana Rao ......... !fl Omfl.tmtlll) Act. 
Office, Bangalore. .. ,. F. P. Waloh 

No.5 Party, .... : ..•.... Major L. 0. Thuillior, t-4 ...... . Mr. v. w. ltorWn '""'''""' ){r, P. l:.t VcomrnAY'IUlll" ......... &3 Sunt>JUN, ao. 
.,. Haji Abdul Rahim~ Jt.B. n n.,mOtta~ ;;.ha.ttilkar Cenhal Prm:inru. • 
n . F. C. Pilcher n )tB&tul Kha.n 

No. 6 Party,............ ............ ........................... .•.... ldr. J. O'B. Do,...hoy ..... . 
Bombay und Hyderiiltad. ._ n E. A. ~ft')'01" 

Mr. F.lrnath Rl\ttn .................. 93 ~h.1n~yo~ ~4. 
u K. Mntulanna 

, . ,. ~lunshi l.W, B.A. 
,, N. S. lluihan. lyer 

u B. N. lli~t.t\IIWl_, •·•· 

No.7 Party,, ... : ....... • •• -.•••••.••••••••••.••••• ~ ................. Mr. W. M. Go1"'11U1.B ....... ~. MJ". PnHo Bt"hn.ri RoJ ............ 18 Sunf!IJan, &e. 
. u C. E. C. }i'n:>neh 

, H. R. Rimona 
.Madl·a.B. - ~ . 

n F. W. Smith 
n II. 8. Gtmea& AiJV 

No. 8 Partj, ........ ~· ..• ···-···· .................... : ............... Mr. W. Af. Gonnau ......... Mr. K. N...,.ya ....... ml Ch•UI 
Madras. · ,. C. E. C. Freneh n H. 1\ar8Almba.murti ltno 

,. M. M&hadeva Mu.daliar, u Hlu~ikh Muluunmad Salik 
I(.A. 

' No. 20 Party, ................ : ..................................... Mr. B. R. Hu~b ............ .. 
Cantonments and Mili.. , C. E. C. :French 

Mr. Ohannu ...... ,. ................. ·ZJ Sunnro"~ 4o.. 
" Jiteodra Mohan Mubrjl 

tary StatiOfUf in the 5th, ., 0. D. JackllOU 
6th and 9th Divisiona •. 

Training Section,._ .. : ....................... ~ .... : .............. Mr. S. F. NonnaD ............ Mr. Bu.ri 116111 Chand,.. l1 Sun•r~ro • .to, 
Mywre. . Joplebr. and t'upU.. 

Salonika Survey .................. ............. : ............. T. Capt. H. B. Bimou :..... Mr. Ja.,.. Pramd, a.a. ......... 14 Suno,oro, .to. 
Detachment. . . • Mr. ll. T. Wyatt ·• 

South-West Persia ...................................... , ...... Mr. F. H. Grant .......................... ~ ................................ 6 B.,...yoro. 
Survey • Deta.oh- _ - -
ment. · _ 

SUPERINTENDENT, } -EASTERN CIRCLE -Lient.-Colonel C. L. Robarteon, o.u.G., 1..11. 

Imperial OJ!i.«r•· Provincial O.JII-•· _ U1'1"" Bul•..-dir«Jt.o. 
Lo.

Bu.lwrdir~atd, d-e. 

No. 5 Drawing .................... : ........................ Mr. J. H. B. Wiloon ...................................................... 114 B""•yon, &c. 
Office, Shillong. - . . . " PraE c~ujaallay,a.o. • 

, • ~aU~.Uu.lc 

No.9 Pa.rty, .... c ...• ." .......... : • ." ............................... : .• Mr. E. J. Jligrie ..•.• : ......... ldr • .AmulJ& Ch•':"u Gbooh ••• liS Bur .. Jorw,.lo. 
· Bengal... · · u A. B. Hu.otel' . n Go~ L&l )htra 

. _ · , Amar Knabna lhtm 
,. H.T. BughM 

No. 10 Party, ................ :..................................... Mr. ll!. C. Petl.etw ............... ldr. Dhi_d._ Natb Bah. ~ 8un8yon, .to.. 
Upper Bu.rma:~ · , W. G. Ja·r'bo ,. lta.m p,.,.w_, a.1. 

, H. H. Creed u Bbambr. Ham 
u Dhirendn. Na~ 

Ba.uel)88, L.O.L 

No. 11 Party, ....... ,~ .......................................... .- Mr. J. 0. GreitL ................ llllr. Pmtul Cbandno BOD Gnpta, 1!6 Su"CJ'O"I, .to. 
Lower Burma.. ,. 0. J. H. Ha.Tt H. He. 

. -. ,.. E. M. Kenny 
. •• C~ 0. PicaJ'd ' ' 

. ..~~·~ 

No. 12 Party, ....... .. 
Auam. 

CaplaiD B'. B. SooU, ~~ .......... .Hr. H. W. Jligaio ............... l!r. Girij& Booker Bo1•hl ......... 26 Sun•yon, .to. 
- , E. G. Jla.nltnJI'8 

,. Pramadaranja.n Ray, a.a • 
., Pn.fulla Chandra Him, ..... 
• , E. 8. Gopalachari, a..L . . 

Special 
Forest 
Party, 

Burma ............................................. Mr. H. W. Bi<l!le ............... Mr. Bhamla Ram ...... _ ....... .. 
Survey . . " w. o. J..-bo 

u PI!"' n ........ 
Kiiki Survey ........................................... .. 

Deta.chment, 
.A.uam •• 

. 
Mr. B. T. Bogheo ............................................. -......... a 1!•""1"'"· 



8 GENERAL.-.4DAliNISTR.4TION .4ND PERSONNEL 

TABLE 1-(Concluded).-DISPOSITION OF OFFICERS, 1918-19. 

SUPERINTENDENT OF THE J-Colonel Sir Gerald P. Lenos-Conyngham, xt.' B.a ;r.&.s. 
TRIGONOMETRIOAL SURVEY ' ., 

Imp..WI Offi-o. U: 8 b ~~-- Lower ppw u or-...161, 8 , d. ,__ ... 

Superintendent's 
Otlloe. 

( AIIM/ud) . 
Hr. !!. G. S..lmODd (oadopul&- .Mr. H. A. Charrier ......................................................... . 

tiou fmm Eutern Benpl 11 0. 8 • .Mol.nnee. 
Jl&ilwaJ). 

uuor 'na~, PiC. 

Computing Otlloe Hajor H. HoC. Cowie, •·•· _ Mr. lftmumao Pruod ......... Mr. Sar&t Kumar Mukerji ....... 411 Compute .. , &o. 
u 0. M. ~rhompeou., I • .&. , Ks.nma Kumar Du, B.A. _ 

No. !I Drawing Colouel R. A. Waubope, c. a., Mr. C. C. Byme ............... Mr. Bam Singh, B.a ..... ._ .... : .. 165 Draftomeu, &o. 
Office and Foreat • c. M.a., •·•·•·· B.L ,. Rama Pruod l!aJ, B.A.. ., Jugal Behari La! 
Map Otlloe, Dehr& Major J'. J, M. KiA,r, B.a. n 0. N. p.,.hoog 

,. J. McCrs.keo, II.B ••• 
Diina ,. T. F. Kitchen 

u Raj Bahadu Mathur, ..... 
No. 13 Party, ......... Hajor H. McO. Cowio, •·•· .............................. "............. .................................... ........ 2 Compute.., &o. 

(.htronomical). " M. o·c. Tandy, D ••• o., ... . 
· o.a.z., a.a. 

Be.:Ma,ior C. G. Lewio, a.a. 
H&Jor C • .M. Thompoou, '·"• · 

No. 14 Party) ......... Major H. McC. Cowio, B.• .... - ............... _ ......................................................... ,........ 1 Clark. 
( P•ndvlum • n C. M:. Thompaon, J.4. 

No. 16 Party, ........ . 
('l'rianplation). -

No. 16 Party, ......... 
(Tid<Uj. 

No. 17 Party, ....... . 
(I·•••W..,J. 

Haior R. II. Thomu, t>.Lo., Mr. H. G. Shaw ............ ~. ............................................. 9 Computers, &o. 
a.a. n C. S. Mol~81 

· u R. FoeterJ J.A. , Abdul .Karim, a..&. 
Bt..Hajor 0. G. Lewio, a.a. 

.. ............................. , ............ Mr. 0. C. Ollenbaeh , ......................... - .... ···-······ ......... l!O Oomputen, &o. 
• ,, S.red ~ille Ha.anain, &.1.- . -

.. ........................................... Mr. H. G. Shaw ............... ll£r. Ka"""' Kumar Dae. !I.A. 12 Oomputen, &a. 
, 0. N. Puhong , Sa.tiah Chand.ra .Mukerjee 
u D. H. Luu. 
, J • .McCmken, ll.L .. 
., tr. F. Kitchen 

. ., K. 8. Gopalachari, 
B .... 

11 Nanmdta Nath 
Chuokerbutty, r..o. ... 

No. 18 P&rt7, .. .. ..... ....................... ..................... Mr. B. 0. J. Bond, v .D. ••• .Mr. Bidhu Bhuam Shome ..... . 
. (Jiofnthc). _ . . . , 1 Nilnmjo RoDjou Ma-

S Mll.!metio Ob-

No. 10 Party, ....... " 
(JI4uJAM), 

lllllndar 

Coloael Si• G•r&ld P • .Lono:Lo ......................... " ............. '"'"·•········-·· .. ··~······-·······-· 
COUJD&bam, R, B ••• , 

•~B.a. 
Mo,jor H. MoC. Cowie,!'·•· 
Bt.·Lt.-Coloool A. A. Mcl!a'lf, 

D.t.o~, a. a. 
Major 0. H. Thompeon. t.~. 

e&rveN. 
11 Computen, ·&a. 

i Clerk. · 



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

• 
I.-TOPOGRAPHICAL SUBVBYS ••• 

IL-FoBBST Suavavs · 

l'ttg• • 
-Tabla II, l'rojrreu .m .. 11106 ... 10 

Table III, Oul·lumo &nd ooala ••. 11 
Northern Cinlle ,., 18 
Southern Circle 14 . 
Eaolom Circle 

-Nonbem Cinlle 
Soulhem Circle 
Eaolem Circle 

17 
l'l 
1'l 

lli • .....C.NTONMBNT AND LABGB • 8CALB 80BVBY8 -No. 1 Parly 18 

IV.-TBB TBIOONOMBTRIOAL 8UBVBY 

No. 2 Parly 18 

Simla Survey Dolaobmonl 18 
Puojab Riverain Survey Party 18 

No. 9 Party 111 
Cant.onmente 

•• • -Aolronomioal Lau&ndeo :n 
Pendulum Ob-valiono :U 
Trit.nsulauou 21 
Tidal Operaliono Zl 
Levellin1 22 
B- Line Operaliona ••• 23 
M"«<lelin Survey l!lJ 



!tJ WORK OF 1-'lELD l'ARTIES, &c.-TOPOGB.dPHICAL SURVEYS. 

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

l.-TOPOURAPHICAL SURVEYS. 

13. The two following tables show respectively .the progress 
or the topographicu.l programme assigned to the department in 1905 
an•l the out-turns and eost11 of different parties during the year under 
report. They are followed . by brief descriptions of the work of each

topograpbicu.l party. 
ln 1913, the Secretary of State sanctioned " scheme for the reduc

tion of the scule of survey of certain sparsely populated areas of India. 
This will greatly reduce the area of survey on . the one-inch scale and 
consequently accelerate the rate of progress of topographical surveys shown . 
. in Table II below. In order to give -~.bet~r idea of wh~t, w9r)i:. ,ac.tuaHy 
lies before the department, it may be .. emarked that of the area remain~ 
iug for survey about 51!8,000 square miles are likely to be sur_veyed on 
the half-inch or smaller set\! e. ' . 

Table H.-Progress of Topographical Surveys since 1905. 

Survoy yoW". 
I 

Soalco of Survey. Northern Southern Eaotern 
TOT ALl!. 

' Circle. . Circle. Circle.· 
i 

i Sq. mile6. Sq. m<t... Sq. tni!ea. Sg. mih8. 

190~·06 ... Mostly ll-iuob and l-inch . 6,278 1,660 .. '10,822 18,260 

1906-07 ... diltc ... '1,619 7,666 8,659 28,844 . 

1007-08 .... ditto . .. 14,580 . 9,256. . 12,481 86,217 

1908-09 ... ditto . .. 18.624. 12,526 . 11,542 42,692 

'1909-10 ... Mootly 1-inrh ... 28,888 12,582 9,786 46,101 
• 

1910-11 ditto 27,528 1ll,l'il > 

9,218 49,91'1' ... ... 
1911-12 ... diLtu ... 28,852 9,115 10,664 48,621 

1012-18 ... Mostly 1-b•eh and l-inch 28,192 18,849 
j -.11,886. 68,877 

1018·14 ... ditto ... 25,052 15,844 14,890 55,7!!6 

1914-15 ... 'lliltc ... 12,884 19,286 5,056 86,676 

llllll-16 ... ditto ... 8,168 • 17,248 . 6,981. 
. 
82,84:! 

1916·17 ... ditto .. . 11,689 11,888 11,728 82,750 . 
1917-18 ... <Iiiio . .. 4,202 12,181 8,396 24,779 

1918-19 ... ditto . .. soe• '7,!:!63 6,1'76t 13,948 

Total areas completed to date .. ) !11!1.3 10 16!1.430 135,570 
I ! '510,310 

Approximate areas for tbe whole 1750,000 
topograpbloal programme. ! 542.800 5!18.800 1,8!11.600 

Approximate areas reme.lntng for 63'7,690 380.370 393,!130 1,311,290 aurvey. 

• KxrludlnJr SS -.Uill'$ mile& of hkonuial Df.lhi -remkm: IJUn"@J' oa ecele of 4 iachea = 1 mile. 
t En•ludin• 3,:"8.~ llllW'P mit. .... nf NMoa tllrn>J (pro?i-ainna)) on "Cal• off fu.eh= 1 mful. 



WORK OF FIELD PARTIES, l:c.-TOPOGB.APHICAL 8UR~'BY:I. II 

Table lii.-OUT·TURNS of PLANE-TABLING and COSTS 
, of Topographical Surveys, 1918-19. 

PARTY and LOCALITY. 

Cbaraeter of Country. Seale and CIMO of Sun·oy. 

OUT-TURNS 
OF PI,ANE. 
TABLING. 

A,... 

l\l>-TS 01' 
sunn:Y 

lNCLtllHNU 
MAI'I'INll. 

on eaeb To\Ria 
SeRle ol ""'"" T••tRI C'otol· 

I of each on all rosto. n.wo. 
01...,. Scai<A. 

r- - -------1-------- • 

I 
j,,, 

1 Sq- wall~-. 1-l•. prr ~4 

1----------"-------------------- .. ...! ------------ -----·-- ,, .. {,., 
. I I 

. No. 1 Party-United Pro,.nces, Punjab, Central India. 
opm undulating mootly cultit~ated l-inch Original Survey Military 92\ 

country with few hills. 
Opsn undulating mostly mlltwatetl 3-inoh Original Survey Military • IllS I 

CO'IJhi.W'fJ with few hilu. • • 
Plat vaUey interoBCtetl by uBually 3-inoh Original Survey Military I 95 

d'1/ water oourBeB betwsM& high . • 
¥Q/IIgeo of hilu. . 

L...-ge-Scrue Survey. 

No. 2 Party-:-Unitttl Prolli,.ces, Delhi PTOf!inNJ 
· ll.ijpul<ino. •. 

Low rooky hill• amtl cultivated 4-inoh Revision Survey 
:p!ainl • . 

Large-Scnle Surveya 

No. 3 Party-United Provinces. 

and 

... 

Wooded hilu ••. ... 4-inch Original Special Foreat 
, Survey. 

189 

820 

I NORTHERN 
' CIRCLE. 

Intlotn- t•li 'J'h,, ,o,ft'IM Rttr· 
minRto WTI'Itill"' IN") •tnnll 

(n h and 110 far aptu·l, 
flntu.ilintr •1Wh 
~l)' P\OT'f'll, thnl 
it. ill imp.w.tblt• 
tD lltTh't' Rt a 
mtiuool "n,.t.mf,. 
fnt' tbt'i Dt:'"ttutl 
'AtJt'k Of IUI!'"fP)' • 

74.1156 ImlciM· r•l lnelndoo Ito. 
{6) minnte 5,3:_\.'\ dnbitahlo tu 

tal ltnJpUI"UA Atul 
JY. :lHtl dt•hitalil•• 
to lo'o'"t. Hf"ptrl
IDGUt, u. P. 

189 92,061 · Indet.er· r•)l.-h~•l•• Ito. 
t-rJ ntino.te ts.·•~• tlt•hihlhh· 

(aJ to Jt'ono.t IJ•pi\rl• 
'tnf'llf I lJ • )J, 

I 

_______________ -· .• __ ____ :_· _ _..J.. _ __._ __ I_,_ _____ i _ 
TOTALS, NORTHERN CIRCLE:- 591 sq.m. n~ 2 41 759 Cost- Indeter

.no. ' • rate minate. 

I h.. ' 
Sq. mikt. ·R.. I p~r '"I• ! S0

0
U
1
RTHERN 

I---,----''------ wil•. __ 

1

. OLE. 

No. 5 Party-Cenl.-al Prouiooe~~. 
979 

J 468 

Ws!l-wootletl hilZ. ..,.a; ~mltivo.te<L l-inch 
plaim. 

Wootletlf.ntricat. kilu 

Origino.l Survey 

••• l·inch Revision Survey 

• . 
No.6 Party-Bombay and Hyderab,itl. 

178 

} 274 
1,670 

237 

Undulating and .,.!tivatetl ... l-inch Origina.l Snrvey ... 
Ditto ditto ... l·inoh Original Survey ... 
Ditto ditto ... l·incb Supplementary Survey ... 

Wooded kilu ... U-inch Original Survey ... 

No. 7 Party-Madru•. 
Varkel, mostly opm :plaim 
Open, scrub jungle 

... l-inch Origilllll Survey 
... 2-inoh Original Survey 

• 
•.. 2.2~6 } 
... 12 

; 

i 
... ,1,182 I 

No. 8 Party-Mad..a •. I 
Wooded intricate hillo, undulat· 

ing and c11.llivated. 
Wooded kiU. 

... l-inch Suppleroenlary Snrvey 

... l·inoh Revision Survey 
! • 

42 I 

! 

1,442 G6,1121dll 

I I 
I 

I I 

I 
2,359 78,23:! I 

I 

' ! 
2.238 66,284 I 

I 

1,224 611,1128 I• I 
I 

33•21 

25J 
J 

(d• Jl!s<dnd~• it-. 
l:t,HU.. c.vr.t. ttl 
l·iw·h n1appiuc. 
an•J lhL f,f,kStt. NHft 
of 3-im·h tu&l•vuur. 

62•1 jl<'l t:•clud•·• JJ. 
I .J.,ir.&r,, f'"l)llt .,, 

l·itJda ntaJIJJ"imc. 

I 
TOTALS, SOUTHERN CIRCLE:- 7,263 sq. m. Ra. 2,53,401 Cost- 34.8 rate 



Ill WORK OF FIELD PARTIES, &c.-TOPOGBA.PHIOAL SURVEYS. 

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

1.-TOl'OUl{A.PHIC.d..L SURVEYS. 

13. The two following tables show respectively .the progress 
or th.. topographical programme assigned to the department in 1905 
an•l tbe out-turns and costs of different parties during the · year under 
report. They are followetl . by brief descriptions of the work of each 

topogrllphical 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 scale and 
eonsequently accelerate the rate of progress of topographical surveys shown _ 
_ in T~thle II below. In order to give 11,. bet~r idea of w!I~~ot. w9rj( ;a,c.tuaHy 
lies beFore the departn1ent,_ it may be remarked that of the area remain
ing for survey about 58!!,000 square miles are likely to be surveyed on 

the half-inch or smaller scale. ' 

Table 11.-Progress of Topographical S~rveys since 1905. 

SurvPy yoW". ! 
. 

Scales of Survey. 
Nort.hem Sout.hern Eaalern TOTALS. 

I 
Circle. _ Circle. Circle. · . 

i 

. I Sq. mikE. Sg. milo•. Sg. miko. Sq • .,,,;k8. 

1006-06 ... MU8tly l!-iueb nnd l-inch . 6,278 1,660 '10,822 18,260 

1906-07 ... · ditto ... 7,619 7,666 8,659 28,844· 

1907-08 , ... ditto ... 14,580 - 9,256' 12,481 86,21'1 

1908-0U ... diUo ... 18.624 12,526 11,54~. 42,692 

'1909-10 ... Moatly l-inch .. . 28,888 12,532 9,788 46,101 
• 

1910-11 ditto 2'1,52!1 18,171 -· 9,218 49,91'1" ... ... 
19ll-12 ... ditlo ... 28,852 9,116 10,654 - 48,621 

1912-18 ... Moatly l-Inch and l-inch 28,192 18,849 11,886 58,87~ 

19111-14 ... ditto ... 25,052 15,844 14,890 55,786 

1914-111 ... -ditto . .. 12,884 19,286 5,056 86,676 

19111·16 ... ditto ... 8,168 I 17,248 . 6,981_ 62,841! 

1916-17 ... ditto .. . 11,689 11,888 9,'128 82,750 . 
1917-18 ... tliU-o ... 4,202 12,181 8,896 24,779 

1918·19 ... ditto .. . 509" '7,!363 6,1'76t 13.948 

Total. areas completed to date .. 1!3111.310 1611,430 135,570 1'510.310. 
I I 

Approximate areas for the whole \ 750,000 542.800 15118.800 1,8111.600 
topograpbloal. programme. _ 

Approximate areas remaining for 53'7,690 380,370 393.230 1.311.290 
aurvey • 

• Ezf'lud~nlf s:J tq\bU'8 miles of luennial D.lhi Peritiou ftrn'J' 08 llt':llle of 4 incltee = t mile. 
t EJI."ludiu.- S_:'&ol lqllal"P milt>!~ nf l"f>'¥'Uioa sun~y (pro?itti(loDa)) ou telleo off in,eh= 1 mil~. 

.. 



WORK OF FIELD PARTIES, Ac.-TOPOGBAPHICAL SURl'El"S. II 

Table III.-OUT-TURNS of PLANE-TABLING and COSTS 
·of Topographical Surveys, 1918-19. 

PARTY and LOCALITY. 

Cb ....... ter of Country. Scale and Cl...., of Btll'\·&y. 

OUT-TURNS 
OF PLANE
TABLING. 

An>RII Tot&la 

l'll,.,TS 01-' 
suun:Y 

lSCLlll>INO 
MAl'l'l!\tl, 

on """b Scale of ..,..,.. TotAl <'<>ol· 
of oacb on all ~osto. rn""'-
Cl Sca!O& ..... , 

rl· --. ~~ -... ., .... --,~-~;:!-~·~. 
,.. l 111tl,.. 

TlP->1.\II~M. 

··--·--·-·- ·-;·- ----~ 

!NORTHERN 
CIRCLE. . No. 1 Party-Ut>iled Pronnces, Punjab, Central India. I 

opsn ,.,.a..laung 'IIWBtly cultitmfetZ 1-inoh Original Survey Military 921 I 
COUftWy witl• few kills. 

Open ......tulating mostly cultWafetZ S·inch Original Survey Military 1881 320 
countrlj wit'h, f«~J kills. ' • 

Flat valley iAtfer•ectetZ by tWta!ly S-inch Origino.l Survey Militru:y 95 
· dry water e<n£7'8.. between l.ig 11, 
t'angu of hiU.. 

Large-Scale Surveys 

No.2 Party-:-United Prm>inces, Delhi Prooi'Me 
· ll<ijpuf<ina. . 

Low 'Yocky · 'killl , and cultivateli 4-inoh Revision Survey 
laiAto. 1' . 

Large-Soale Surveys 

NO'. 3 Party-United Provinceo. 

and 

.,. 

WootZed ldl!a ... ... 4-inch Original Special Forest 
, Survey. 

189 

Sill 
I 

189 

lndl'tt'r• . (ff} 1'ho aT'C'IU •nr. 
tuinnte V<"'c>d 11"' _.1 •rnn.ll 

taJ ond 110 fa.r •J~rt, 
t"ntu.llinc enrl1 
~tly R\O'ff'll, that 
it aa imp-.. tbl•• 
to arri'lt' at a 
n.t1olllll r>Oilt-rnlf' 
fur t bt~ lk't nn I 
-.orll: nl•unr1. 

'14,536 Ind•m· (1<1 lnelud•• lh. 
(bJ miunte ll,!l-~' d~hHa.bl• tn 

• 

tnl U.aJJIDhUt6 an~l 
JWJ, 2H3 dttl•itAl1h• 
to Jo'o~t. n .. , ... rt. 
tucmtt ll. 1,, 

- ____ , ___ _,_ __ _,_ ___ _,__ ------ . -· - . ,_ 

TOTALS, NORTHERN CIROLlll:- 591 sq.m. Rs 2 41 759 Coat- Indeter
• • • . rate minate. 

Sq • ...w... I ~.. ,,!•;q. I SOCUTIRCHLEERN 
--.....----','--- __ mil«'--1 . · 

No. 5 Party-Central Proui,..... 
w.u.wootZetZ hilll and cultivated; l-inch Original Survey 

plains. 
WoodetZ intricate hills ••• l-inch Revision Survey 

No. 6 Party-Bombay a11d Hyder,;b;ul. 

..... 

UntZulating ""d c"ltivatetZ ... i-~nch OriKinal Survey ••• 
Ditto 1M tto ... l·mch Original Survey ... 
Ditto ditto ••• l-inch BopplemcnLru'y Sun-ey .. . 

Wooded killl ... !l-inch Original Survey .. . 

No. 7 Party-Mad,.,.: 

979 } 

468 

178 } 274 
1,670 . 

287 

Varie<Z, nw•tlll open plaim 
Open, acrob jungle 

... l-inch Original Survey 
... 2-inch Origin&! !Iurvey 

• 
... 2.2~6 } 
... 12 

No. 8 Party-Mad.-as. 
Wooded intrica fe hillo, urulodal

<ng and et.ZtioatetZ. 
Wooddmllo 

... l-inch Supplementary Survey 

... l-inch Revision Survey 

I ... i 1,l8'l l 
t • 

42 

l 

1,442165,112(11) 

• 

I 
2,359,78,28~ j 

I 
I 
! 

I 

2,238 66.284 1 

t 

1,224 6a.823•·• 
I 

I 
38'2 

33'2 
I 

(dt Jo!sdtttlct• U•. 
13.11..St ~Kt uf 
l·iD•!h- Tnllflpinlf, 
an•i Jb. 2.f~~u. rHwt 
of .a.im.·b rn&J•pinl( 

62'ltr"' t:.ctud•·• II•. 
1 4,t,;s.r,, •·r..t, ~rf 

l-ind• mBJ'JrinJl. 

TOTALS, SOUTHERN CmoLE :- 7,263 sq. m. Ra. 2,53,401 Cost- 34.8 rate 
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Table III.-(Concluded).-OUT-TURNS of PLANE-TABLING and COSTS 
of Topographical Surveys, 1918-19. 

PARTY and LOCALITY. 

en ............ of Counlry. Beale Rnd Cl...., of Survey. 

No.9 Party-Bengui. 
Flat and ot~ltit~aletl plaim .•. l-inch Original Survey 

No. 10 Party-UPP"'" Burma. 

1/iul• hilh, tl.....,lv t1100ded .•• t-tnch Reviaion Survey (Provi· 
· aional). 

Hig/1 m,...laim wilh den .. lg i-inch Original Snrvey ••• 
tuooded valleyo. 

Dttmelg woo•utl laillo • • • l-inch Origine.l Snrvey ••• 
Wood•tl htll•, fN• of vmd~rgrowth 2-inch Origine.l Special Foreat 

Snrvey. 

• 

No. 11 Party-Lo.,.er Buo-ma. 

Hiuh hiU., dttmolu tUOod..l, from l-inch Revision Survey (Provi· 
400 6o 9,000 fed. aiotml). 

OUT-TURNS 
OF PLANE
TABLING. 

Are sa 
on each 
Scale 

of each 
Claos. 

Tolala · 
of areas 
on all 
Seal ea. 

Sq. 111ile•. 

548 548 

COSTS OF 
SURVEY 

INCLUDING 
MAPPING. 

Total 
eostR. 

Be. 

29,858 
!r, 

Coat· I 
ra~.~ 

54"5 

867 (()I 
2,846 

7481 
56 

3,516 1,45,658 
(II) 

41"4 

• 

Hivh laillo and low undulatiftg 1·inch Original Survey 
ground containing larg~ ar«u 
of IW<If11P antl mtH"1h, dmlflg 
wooded. ' · 

DN~Ofllll w'OO<led l•illl .. . l-inch He vision Survey 

l,QSO I'll · 
... . 1,217,. 2,_323 

... 26 

1,52,587 
(h) 

No. 12 Party-.-t .. um. 

Plai,.., mootl11 tiemelv woodtd and l·inch Origine.l Survey 
fJ<!ri/JI under culnvatioft and ,. 
poriWn of a range of hi/h. 

Plain•, u101llfl dmltlg wooded and l-inch Revision Survey 
part/11 ,.nd.,. ... znvatioft '""' " 
porkon of a """"' of hillo. 

D~••/11 WfJOdttlplain• •.• 2-lnch Origino.l Survey 

. I • 
Speoie.l Burma Forest Survey Party-UPJI"T Btmna. i 

... 2·inch Origine.l Survey ···I 
Kiiki Survey Detacbment-.A .... m. ! 

Hillrt •"" fi>r the in01l pGrt /orul i-inoh Revision Survey 
oln•f. oionall. 

1,168 

80 1,216 96,907 

I 

'19·71 
28 I 
20 19,871 993•5 

2,291 4•4 

I 

REliiABKB. 

EASTERN 
CIRCLE. 

(Jl Excludes Ra. 
b,762, oost of i
inch mapping, antl 
Ra. 21,400~ COI!It of 
12-inch •urvey. 

(g) Includes Rs. 
31,6961 debita.ble 
to tne Foreot 
Depl.rtment on 
ROOOU!lt of special 
fol"6llt survey a, and 
Ra. 3,426 on 

· aooount of j..iDch 
aurvey whicli, aa 
only provisional. 
will be redone on 
the t-ineh aca.le in 
the nee.:r future. 

(kl Includea coot of 
Maymyo Drawing 
Office and &. 
4,234 on aoooUDt 
of j.. inch au:rvey 
which. aa only 
provisional, will be 
redone on the 
t-inch BC&le in the 
near fntnre. 

GRAND TOTALS·- 17 768 sq m. Rs. 9 50 098 Cost- Indeter-
• • • • ' rate minate. 
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NORTHERN CIRCLE tria. Indaz.map No. ll. 

14. No. 1 Party.-Three Artillery Practice Campa, comprising RD 

area of 228 square mih~s, were surveyed on the seale of 8 inches = 1 
mile in the · vicinities of Jhiinsi, Mhow and Quetta. In the ease of 

. the first named 16 square .miles, an<l in the case of the second named 
76 square miles, were. surveyed in addition on . the ecale of 1 iueh - · 
I mile, for subsequ<'nt enlargetntmt to complete the sheets of the 
Artillery Practice Camp· maps to margin ( '!rul~ also poge 45 ). 

The party also carried out ll\rge-scale aurveye of the cities of 
Lahore and Ferozepore fnr u,., preparation of "Town Guide" mapa 
(vide page 'IS). 

15. ·No. 2 Party.-Cnrried o~t the biennial revision survey of 
64 square miles of Imperial Delhi and New Cantonment, and of 
I8 square miles outside Impl'rinl 'limite, OD the . seale of 4 inebea = 
I mile (vide page 18). 

The activities of this party were mainly eontined to large·seale 
surveys of the cities of Allahiibiid, Cawnpore, Benares and . Agra 

· for the preparation of "'l'own Guide" maps {!JitU page 18), and to 
a large-scale survey of the llill station of Mount Abu and vicinity, 
still in· progress . (vilk poge HI}. 

' 16. No. 3 Party.-'l'hia party only undertook tlte survey of 189 
squ'are miles in the Debra , Diin district of the United Proviuees, and 
Dhadi and Raingarh States, Punjab. The survey w&a executed on 
the scale of 4 inches= 1 mile in connection with reserved forests (!lide 
page I7). 

1 '1. . No. 4 Party.-'l'hia· party continued in abeyance ihroughout 
the year, the Officer in · charge being specially employed iu connection 
with the triangulation and traverse records of the Northern Circle, and 
on other miscellaneous duties. 

Ui .. Training.-25 pupil surveyors were entertained in June 1919 
and drafted into · the parties, &c., for prelimiuary training in drawing 

.during the recess season as follows:-
To No .. 2. Party 6 men 

J1 u . 3 ,, 6 u 

, Sind-Siigar P11rty 6 , 
, No.· 3 Drawing Office 7 , 

At. the close of the receBB these men ·will take the field with No. 2 
Party · for training in survey. 

In addition to the men referred to above, 7 soldier surveyor& and 
14 pupil surveyors are undergoing their first and ~ond ysar'1 training 
respectively in No. 2 ·Party making a total of 46 men under training • 

.. 19. Recess Work.-As in previous yeu, the programme of fair
mapping has been conairlerahly retarded owing to epecial work on 
"Town Guide" maps an< I transfer of a large number of good surveyors 
and draftsmen to parties and detachments on active •ervice on the 
North-West. Fronti.,r, iu PLTsia, MeBOpotamia and elsewhere. 

The fair-mapping of the following sheets of the current and 
previous season's survey rewaine•l for completion on 30th September 

1919:-
Sheets on the l-inch senle 17. 
Sheets on the 2-inch scale 12. 

Royal Artill"ry Practice Camp Map I. 
Town Guide M11pa ... 7. 
Simla Extension Surve)' 5. 



1C WOJllt OF .FmLD PARTIES, &o.-TOPOURAPHIOAL SURVEYS. 

20. Particulars of special work done by Nos. 1, 2, 3, the Sind-Sagar, 
and Riverain Parties, are given on pages 18, 19, 45 and 46. 

SOUTHERN CIRCLE (~ide Indez Dll'P No. ll. -

21. No. 5 Party.-Thia party surveyed au area o[ 1,442 square miles 
on the seale of 1 inch= 1 mile in the Jubbulpore, Mandl& and Seoni 
district. of the Central Provinces, and triangulated an area of J,652 
square miles in the Chhindwara, Seoni and Baliighat districts of the 
Central Provinces. The country consisted of jungle-clad hills and of well
wooded cultivated plains. The majority, including the head-quarters of tl~e 
party, remained at Bangalore throughout the· year and was principally 
employed on the fair-mapping of half-inch sbeetK compiled from published 
aheets of the one-inch map. · . . 

22. No. 6 Party.-This ·party surveyed an area. of 2,359 square 
miles on different scales in the Bijapur district of Bombay and the . 
Gulharga, Raichiir and Mahbilbnagar districts of Hyderabid (Deccan), and 
triangulated an area of 1,699 square miles in the Nalg~nda. and Warangal 
districts of Hyderabid. The country surveyed is undulating and highly 
cultivated, except the forest areas which consist of sparsely wooded hills. 

23. No. 7 Party.-This party surveyed an area. of· 2,238 square 
miles .on different scales in the Guntiir, Kurnool and Nellor!l districts of 
Madras. The country surveyed ·comprised open expanses of cultivated land, 
with isolated barren rooky hills standing out conspicuously from the 
plaiJ?B and well distributed over the area. 

24. No. 8 Party.-This party surveyed an area of 1,224 square 
miles on the scale of 1 inch= 1 mile in the Tinnevelly district and the . 
Travancore State of Madras, and traversed 248 linear miles in .the R&mnad 
and Tanjore districts of Madras. The country surveyed · comprises a 
portion of the Western Ghits, mostly forest clad, bold and rugged. in its. 
northern reaches, but losing much of its ch&.l'~Wteristic boldness and steep
ness aa it approaches the sea in its southward trend. to Cape Comorin, 
It divides the country on its flanks into undulating ·and low lying plains, 
intensely cultivated, and dotted with numerous scattered huts and village 
sites and covered with a dense growth of palmyraa. · · ' 

25. Training Section.-This section took the field in the · Kolar. 
district of Mysore, 9 pupil surveyors received instruction in topographical 
surveying .. 

26. Recess Work.-The whole of the area surveyed this year will 
be fair-mapped before the -close of this recess season, leaving the parties 
with no arrear~~ of ,fair-mapping for next recess seaaon. All the sheets 
&urveyed in the previous year have been fa.U...mapped, with the exception of 
une sheet which requires a further reference to the ground but is otherwise 
completed. 

_ Half-inch mapping from published modern one-inch sheets and quarter
inch mapping - dealt with on page 42. 

27. The report on the survey of cantonments and military stations, 
untlertnken by No. 20 Party, is entered on page 20. 

the 

EASTERN CIRCLE• (vi<Hindez map No.1). 

28. No. 9 Party.-This party executed a topographical survey, on 
8Cale of 1 inch = · 1 mile, of 548 square miles in the districts of 
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Bnrdwan, Hooghly, Nadia and Twenty-four PMrgAnaft ~r Ht>ngal. an<l iJa 
the French Settlement of t:bandernagore. 

The eonniry surveyed lies in the plains of Ben;.,'1U. It iH eu\'t•rt·t! by 
a number of large and well wooded villages, the intcn·euin){ AJl"""" being 
under cultivation. 

The. river Hooghly flows due •&outh through the eastern portion o[ 
ihe work, and, on ita banks are situated aeveral large towns and village• 
of great commercial importance as centres of jute and paper miLnufacture 
and of other induetries. 

The party. also carried out surveys, on the sc..Je of 12 inche" = 1 
mile, of the towns of BaTraekpore and Dum-Dum for the preparntion oF 
"Town Guide" maps (see p&ge 19). 
. 29. No. 10 Party.-Tbis 'party surveyed an !Area of :l,l49 '"luare 
miles, on the scales of 2 i}lehea, 1 inch and l inch = 1 wile, in .Muiktila, 
.Myitkyini, and Pntao districts and unadministered territory of Upper 
Burma. It also traversed an area of 254 square mile~ in the .Meiktila ant! 
Kathii. districts in advance, for special forest survey• on the . •col"" oC 
4. inches and 2 inches = 1· mile, and triangulated 1,700 square miles 
in adva.nce for topographical surveys on the scale of one inch = 1 mile ' 
in the Kathii. district. The country surveyed in the .Meiktila and Katlul tliNtrietR 

. consisted ·of well wooded hills at an average elevation of :J,OOO fct~t. 

·In the .Myitkyina and Upper Cbindwin districts, the area surveyed consisted 
of high ridges separated by broad v11-lleys covered with tlense fur .. st 
growth. " In the Putao district, the area comprised the high mountainojtA 

· and hitherto practically unknown region at the source of the Irrawat!dy 
river~ ~nd ~anged in altitude from 2,000 feet to 19,000 feet above 
mea.n sea level. The highest snow peak fixe<! in this urPa, whieb is 
probably the highest point in. the province nf Burma, lie• nt tlw ~out-ce 
of the Nam Tamai, one of the two tributaries of the Irrawaddy in its 

. upper reaches, and bas an elevation of 19,315 feet .. 
A· Forest Survey Detachment was constituted on ht ])ecember 191ft 

The· personnel of this detachment; waa transferred to the Special Burnur. 
Forest Survey Party on its formation on let .May 1919 (vide page 1'1). 

. A surveyor waa deputed during the field season to accompany 'tho 
Kuki · Punitive Measures Foree operating in the Somra tract on the 
Burma-Assam frontier, and surveyed,· on the ecale of i inch = 1 mile, 
an area of 367 square miles. 

A. section of the party consisting of 6 surveyors under a Provincial 
officer remained in the Putao district during the summer to complete the 
detail . survey of the region, usually under anow in the winter, at the . 

. headwaters of the 'Irrawaddy. • 
30. No. 11 Party.-The party· continued operations in Lower 

Burma, and surveyed. on the seale of 1 inch = 1 mile, in the Tavoy 
and Mergui districts, 1,243 square miles, and triangulated an area of 1,810 
square unles in advance for detail survey. Of the total area enrveyed 
26 square miles is revision survey on the scale of 1 inch = 1 mile. 

A surveyor waa deputed to the Kiiki Punitive Me88ures Force 
operating in the Somra tract on the Bunna-AsSBm frontier, and 
surveyed, on the scale of.! inch = 1 mile, an area of 1,01~0 M<JU&re miles. 

The eountry surveyed in the Mergui district comprised the ba•m of 
the Little Ten&sserim river and ita two principal tributaries. Jo;xcept for 
a small area lying at the confluence of these tributaries with the main 
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river, the country is thickly wooded, 'H'aterlogged in -parte, and rises 
J..'Ta•lnnlly to the mnin w.•t.-rnhed whirb ..eparntea thia diatrict from Siam. 
The area eurvoye<l is of much historical · interest being the locale of 
the once famous overlund route, wbich centuries ago pluyed so importan6 
a purt in the history and commerce of th.- ancient kingdom of Siam: _ 

31. No. 12 Pa.rty • .:....This party-eurveyed 1,193 square mile_a, on the 
Hcnl.e uf 1 iru:h = I mile, and 2::1 aqunre mile" of reserved forests, on the . 
acal" of 2 inches = 1 mile, in the districts of Lakhimpur and Sibaagar and· 
the Sadiyil. frontier tract o£ Assam. 2, 735 a•tuare miles of triangulation 
and 25R linl'ar miles of traversing, covering an area of 410 square miles, 
wn~ carrie<! Ollt in di~<trict• Lakhimpur, Khaai and Jaintia Hilla, Sylhet 
sn<l Xowgonl(, to provide points for detail surv.-y' in 1919-20._ The area 
surveyed Will< flat country partly covered witli dense jungle of trees, c&ne, and 
tall ~.,..,.,..~ and par,ly cultivated ; 311d the area triangulated ·and traversed 
eomprise•l hills rising to li,Ooo· feet and plain•, both cov~ed with dense 
jungle,· except portions of the plains area which have been cleared· for 
cultiv••tinn. 

32. Kiiki Survey Detachment.-This detachment vias formed at 
the l'n<l of March 1919 to revise the existing mapa of the areas of the 
lllauipur Stute, in which· the· Kuki Punitive ·Measures Force was -then 
eperntinJ(, in so far as the political and military circumst.Wces woqld permit. 
It consisted o£ 3 plane-tablers under an officer of the Provincial Service · 3Dd 
eompiAted the revision, on the l-inch scale, of 2,291 square miles of the 
ex.iAting map, in the southern part of the state and along part of the northern 
bonn•l.•ries of the Chin Hills and Lushai Hills, by the middle of June. The 
work was h&Seu on exis~ing triangulation and· the whole area dealt with 
will come under. systt"matic survey in tlie course of ·the next few years. It 
has therefore been considered as merely provisional. 

33. Recess Work.-Only 2 one-inch sheets, out of 21 one-inch and 
2 hnlf -inch sheets surveyed during the year und~r report, were received in 
the circle drnwing office for publication up to 30th September 1919. 

The fair-mapping of 1 one-inch sheet surveyed -in :1917-18 was in 
Mrr~nrM on :lOth :::i~>ptemher 1919. 
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H.-FOREST SURVEYS. 

34. Details of the topogrnphieal enrveye of reaer1'ed foresh 

e11ec:utod by field partiee of the Survey of India for the year under 
rtport are given below. Ia the majority of eaaee the eurvE<ye were 
carried ·out on the scale of 2 incbea = 1 mile, but ia apt't"in.l cues tile 
f roches IIIld 1 inch ""' 1 mile scales were used. Boundar;y surveyR on the 
4o inebee .. 1 mile seale were made where required . 

. . 
NORTHERN CIRCLE. 

85. United Provinces. Western Forest Circle.-In the 
Ckalcrata . Fo'l't!Bt Division, 154 square miles of Reserved Forests and 35 
square miles ~f overlap were surveyed on the acn.le of 4 inches = 1 mile. 

SOUTHERN CIRCLE. 

86,' Madras. Central Forest Cirole.-In . the Nellore distri.ct, 
11·7 square miles comprising the Pedairlapadu, Pedacherlopalle, Magn.licherla 
AUd Ayyavaripallo Reserved Forests, were surveyed on the sen.le ot 
' .inches = 1 mile. 

EASTERN CIRCLE. 

3'7. Assam. Eastern Forest Circle.- In the Lakhimpu.r J'urut 
J)i.vision, 22·6 equare miles of the Kadam and Pinigoon Reserved Foreats 
l!Vere s1U'veyed 011 the sCllle of 2 inches = 1 mile, and 1·7 mile• of 
boundaries were traversed in ailvance of further detail surveys. 

Western Forest Circle.-!~ the Khasi and Jainlia Hills J"orut 
.Division, 10·6 miles were traversed in· advance for the survey of Bloeke I 
and II of tho ~arpub Reserved Forest. 

38, Burma.· Northern Forest Circle.-Preliminary to future 
· detail. Rurveys, boundary traverses were executed in the Katha Foutt 
,Division, 2s·4 'miles in the Mezabya Reserved Forest. and in the Mmwi. 
Forest Division, 100·7 miles in the Mode,· Hwelit, Nauaaung and 
Chaunggyibya Reserved Forests. In addition, 87·3 milea of interior linea 

· were traversed. 
Southern Forest Circle.-In tho .Meiktila Fonat Division, 74·4 

equare miles of Reserved Forests were surveyed on the scale of 2 inches 
= 1 mile, and, for further surveys, 137·9 miles of forest boundaries and 
23·6 miles of interior Jines were traversed. 

Tenasserim Forest Circle.-In the 
27·6 miles of boundaries were traversed in 
Reserved Forests. · 

TMuuamm ForeBt .Diviaion 
the Hei11ze an~ Kn.lcinaung 

Special Bunna Forest Survey Party.-Tbis party wae fonned 
on the .1st May 1919, from a nucleus which had been constituted s1 a 
aection of No. 10 Party, and worked in the Northero a11d Southern Forest 
Circles ; the area surveyed is incorporated above. 
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III.-UANTO.NMENT A.ND LAHUE-SCALE SURVEYS. 

39. No. 1 Party.-An area of ~-2 square miles was surveyed on 
tbe seale of 16 inches = 1 mile for "Town Guide" maps, compriHing 
1·7 BfjUSre mile& in Lahore city and environs a.nJ 0·5 _square mile& in 
Fcrozepore city, both places being congested city areas. . 

40. No. 2 Party.-This party was employed on the revision 
purveys of the cities of Allahabad, Cawnpore and Benares on the scale 
of 16 inches = 1 mile, Agra city on the scale of 13·2 .inches = 1 mile, 
and the cantonments, civil linea and environs of Allahii.bii.d, Agra, 
Lueknuw, Cawnpore and Benares on the scale of 6 inches = 1 mile. 

Total area •urvcyed was 120·9 square !Diles. 
'fhc city of Lucknow will be mapped on the scale of 16. in~hes = 1 

mile from air photographs taken for the purpose. . 
The survey of Mount Abu was started during the year in order to 

comply with a request fr~m the Secretary, Public Works Dep'!>rtment, 
Rajputii.na, for the survey of the station . itself, and its extensi.on as 
acquired on lease by the Government frotQ the Sirohi Darbii.r. 

The area concerned comprises some 5,500 acres, averagin~ 4,000 feet 
above sea level, the leased portion consists of some cultivated and grass 
lands, but ill mostly rocky ground covered with scrub jungle and trees, and 
inhabited area with intricate details. ' . 

The scale of survey is 24 inches = 1 mile, with a vertical interval of 
J 0 feet £or area suitable for building sites, and 50 feet for the rest. The 
area under survey is 5,000 acres with a few small . over-laps making a total 
of some 5,500 acres. Th,. necessary triangulation and traverse on which 
the survey is bdng based is completed and the detail work is now in 
hand, 584 aeres baa so far been completed. 

In addition a small se.,tion of the party carried out the second of the 
biennial revisions of the four-inch maps of Imperial Delhi . and Delhi New 
Cantonment during the year under report. The area dealt with aJD.ounted 
to 82 square miles, 64 of which. comprised Imperial Delhi and the New 
Cantonment, and 18 square miles being portion~ outeide the Imperial 
lim ita. This revision disclosed fairly considerable changes since the execution 
of the last survey on the same scale. These changes were -due partly to 
demolitions, new lays-out and new construction, and partly .to levelling 
operations, the latter necessitating a good deal of recontouring of the 
area of tlu• Imperial city.· 

The coat-rate of revision survey works out at Rs. 36-4-0 per square 
mile, and that of mapping at Rs. '10-4-0 per square mile. 

41. No. 3 Party • ...c..(Simla Stt.'MJey Detackm.ent).-The detachment 
remained at Simla, and can·ied out the surv~>y of certain areas of the 
Simla Extension Scheme. 

During the year the following work woe undertaken :-
Surveys near Potter's Hill, Jutogh Ridge, Prorpeet Hill nnd Masbobra. 
Out of 19 sheets, 11 have been sent for publication, the mapping of 

II is well advanced and these will be ready in October. 

42. Thfl Punjab Riverain Survey Party.-The party eontinul'd 
the wmk of travasing and laying down base Jines. 556 linear, and 611 
squure miles of main circuits; and 3,115 linear, and 611 square miles of 
n1inor truverses were exect.ted ; 944 theodolite stations of the former, and 
13,003 of tha latter, in 179 villng~s, were fixed. 
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1,026 corners of 342 squares were demareated in 982 square milos 
with permanent mark-stones on both banks of tb .. rivera lndu~. Sutloj, 
Chenab and Ravi in districts Dera Gbiizi Khiin, Muzatfarg:u-h, Mullan nn<l the 
Bahiiwalpur State, to serve as bases for the futu•e survey and damllrcation 
-of boundaries and fields in the beds of the rivera. 

2,034 plotted, and 646 boundary mMdt•ia (settlement mapping •beets) 
i>n the scale of 1/2,640, and 41 four-inch sheets were traced, and supplied 
w the settlement officers concerned. Three 4-inch sheets of tho Cht•uab 
in districts Multiin and MuzBifargarh w~re recompiled ·an I complatetL 
Besides these, 436 boundary mas.IVi' were partly comj>iled on the scBle 

220 feet to an inch for the next season'a work; and 190 miscdlaneoua 
.traces were prepax:'d, and all· the tmverse stations marked during the 
year ·were plotted on 38 four-inch sheets. Some of the computation 
·volumes still remain to be completed. 

At the request of the Set.tlemeut Officer, rectiUlgulation in the 
Mult.B.n district was undertaken during March, aud Willi finished in 
April 1919 in five riverain villages of the Sutlej in the Mailsi Tahsil. 
The work was based on the Sutlej riverain traverse. 153 corners of 
61 rectangles were demllrcated with peg3. in 22 square miles, forming 
46 blocks. 176 · stations were fixed with theodolite, and 34. linear miles 
traversed. 

' .At the request of the Deputy Commissioner, traversing of Jh·•lmn 
town was commenced in March 1919 and was finished in April 1919. 
The work was based on the riverain traverse. 209 etations wera fixed 
with theodolite and were permiUlently marked with stones ; and 23 linear 
lnilee were traversed in 1,280 acres.' Two plotted sheets, on the scale 
16 inches = I mile, were supplied during May to the Deputy CommiH
eioner, Jhelum. 

• 
43. 'No. 9 Pa.rty.-During the year under report, the party 

Carried out a survey of towns of Ba.rrackpore and Dum-Dum, on the 
scale of 12 inches = 1 mile, for the preparation of up to date "Town 
Guide" maps. 

Field opera.tio,ns in connection with this survey 
beginning of October 1918 and were completed 
March 1919. 

I 
commenced in 
by the end 

the 
o£ 

The eurvey was partly supplementary and partly original. The 
former was based on existing travers~ data and the latter on a theodolite 
traverse carried out early in the season in advance or the detail survey. 

This· latter t-ravt~rsing was connected with 3 stations of the Calcutta 
Longitudinal Series and the computations were completed in the field. 
75·4 linear miles were traversed over an area of 16 squ~re miles. 

The supplementary survey comprised the cantonments of Barrack
pore, I~hapore and Dum-Dum and extended nver an area of 2,481 acres. 

The area of original survey in the vicinity of B .. rrnckpore extended 
westward to include the river Hooghly ami a 111trip, about 200 feet wi.Je, 
on its ri~ht hank. The total area of original survey in both Barrack
pore and Dum-Dum is 10,162 acres. 

The map of the Barrackpore area bas been drawn in 4 sheets, 
each m!'asuring 34·5 inches by 2S·5 inches; that of the Dum-Dum area 
is in one sheet, m~uring 27 inches by 27 inches; aU for publication 
on the scale of survey. 
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44. No. 21) Party.-During the year under r<•port, the party com

plete•! the •urvey of the cantonments and military Htations of Bellary, 

Serun•lerahii•l nnd part of Boliirnm on the scale of 16 inches = I mile and 

/) /,i=<~r• of t;;,cunderiibiid on the scale of 6-1. inches= 1 mile. A revision 

ourvey of the /;.;z,;rs of Secunderiihiitl anrl Bnliirurn, on the •cale of 50 

ft·et = 1 ineh, iM in progress. 
The tra vtor•ing and tri,.ngulation of Secunderiihad and Boliirum, St. 

Thomais 1\Iount, Palliivaram, the zone of Fort St. George, Wellington 

and of 5 •mall military areas at Ootacamund and Wellington have been 

eomplete•l, and that of West Hill and the Madras military lands is in hand. 

The fair·mapping of the following cantonments and military stations 

h"" heen completed during the year :~latta, Zam, Jandola, Drazinda, 

Nn•Jriibii<l, Ohairat, Chaman, Drosh, Chitriil, Thath, New Delhi, Agar and 

Erinpura, and that of Jhan•i, Aurangiiba<l, Ahmadnagar, Manora, Hosiir 

nrul Bellary is well in hand. 
Forty sheets have been fair-mapped and submitted for publication 

and fnrty·nin<•, twenly·two of which ure of cantonments the surveys of 
which have l><•en completed, are at different stages of completion. 

The total out-turn of detail ,survey on the scale of 16 inches= 1 mile 

wns :!!J,X(i.~ ncreN and, on the scale of 64 inches= I mile 92 acres, and 

the plan" of 494 acres, on the scale of 50 feet= 1 inch were corrected. 

The totnl areas fair-mapped were 21,212 acres on the scale of 16 inches= 

1 lllile an•l 2:1:1 acres on the scale of 64 inches= 1 mile. 

'l'h•· total cost of detail survey on the scale of 16 inches= 1 mile was 

Rs. ~0. iS I and the cost· rate Re. 1 per acre, the corresponding figures 

for surv~y on •cal•· of 64 inches= 1 mile being Rs. 1,698 and Rs. 18·5 
per aere. 

The total cost of correcting plans on the seale of 50 feet = 1 inch 
wa• H,. 4,1!0-l. and the cost·rate Rs. 9·7 per acn•. 

Tlu• total cost of tmversing for 16-ineb survey was Rs. 1!!,161 and 
the coHI-rnto. Re. 5:1·0 per linear mile. 

Tlh' total <·o•t of fair-mapping on the 16-inch scale was Rs. 7,115 and 

the r<"t·rale Ro. 0·3 per acre. corresponding tigur<>s for the 64-inch scale 
being n-. 1,104 and n •. 4·7 per acre. 

Alphabcti.cal Li.st of Cantonments and Military Stations surveyed and 
publ1shed m modern style, on the scale of 16 inches = 1 mile 

' up to the end of 1918-19. 
{ 1 t Hakloh Ctmtonnwnt. {16) Neemu<'h Cantonment. 
('.!) Hamm do. (17) 
1:11 Ch:11mm do. 08) 
1·1\ Ht•hrn Dim do. (19) 

·~fd l)t>nli do. (20) 
ill! Fort I.~.wkhn.rt t.io. (21) 

171 {~una do. 122) 
IS! llnn~u tlo. 123) 
!HI lUql11r (nil.hii~arhl Ht'nHlnnt Tl!'pt"'t. (24l 

( ]{ll • lht•lum Cnntnntn('nt. t25) 

!II> ~lullmt~lur du. 126l 
11 ~I 1\Jllhn do. t27i 
(l:P l\:unptt'E' rio. (28) 
\ 1-n l .nnth•ur do. !29) 
tl~·l )(t•t>rut d\). 

• tOuliCalt> ~l inchl"~- 1 mil~). 

Peshawar do. 

Quetta do. 

Quetta Civil Station. 

Hiljkot Cnntonment.. 
Hiiwalpindi do. 

Sa.hil.ranpur Hemount De.pt.\t. 

8a.nawar Cantonment. 
Saugor do . 

Sialkot do. 

Simla Indian Infantry Lines. 

'' Sitiihaldi Fort (Niigpur). 

Thai Cantonment. 
Topa do. 
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IV.-THE TinGONOMETRIC,r\L SURVEY. 

GEODETIC OPERATIONS; 

45. No. 13 Party.-Astronomical.--No latitude operations 
were carried out .during , the y<>11r under report and the pe!'!'onnel 
of this party was employed at the H .. ad Quarten Office of the 
Trigonometrical Survey. 

46; No. 14 Party.-Pendulum.-No pendulum operations ware 
carried out during the ye01r under report and the p..rsonnel of this 
party was reduced to a. minimum. and· employed in misceUaneous work. 

~7. No. 15 Party.--Triangulation.-;The perty did not take 
the field dtiring field season 19HH9. 

48. No. 16 ~arty.-Tidal Operations.-During the year under 
report. tidal. registrations were carried out by means of self-registuring 
tide-gauges at the stetions given in the foilowing list:-

Stations. 
II · Date of 
commencement 
j of obsen<ations. 

. D• of 
clooing of 

observations. 

1. Aden· . . ... ... 18711 . .. I Slill working 

l '- 186!! ... 1880 2. Kariichi ... I Sill Still working ... 
a. Bomb&y {Apollo Bn.ndar) 

1

1878 •.• ·' 4. llombay (Prince'• Dook) 188!! ••• .. 
5. Mad I 18110 .•. 1800 

•·ao •·· I Restarted 189ft S'ill working 
6 .. Kidderpore •.• ••• 1881 _ ... .. 
7. . Rangoon ... . .. 1880 ... .. 

Moulmein ' i 1880 ... 1888 
8. ... Reswted 1909 Still working 
9. Port Blair ... c ••• 1880 . .. .. 

' 

Number of 
yoara of 

observa,iono . 

40 
*1816ll 

89 . 
41 
81 

10 }s' 24 
88 
89 

1~} 18 
89 

RBMARKB. 

"With a 1111aU 
lide·gaoge • 

. In · addition to the above, the actual records of high and low 
water at Bhaunagar, Chittagong and Akyab were obtained from tide-pole 
readings taken during day-light by the Port Officers concern~d. 

'Tidal observation~ on · an ordinoiy wooden tide-gauge at Basrah 
were taken by the military . authorit_ies, and a copy of. the record WllB 

supplied to this department by the Director, Inland Water Trnosport, 
Mesopotamia. _ The observations · for the year commencing ht January 
1918 were reduced by the method of harmonic analyaie and the con· 

: stente thus deduced were · used in the computation of datu. for the 
Basrah tide-tables for 1920. These data were forwarded on 80th April 
~919 to the Director, National Physical Laboratory, Teddingtoo, England, 
for the preparation of the tide-tables with the aid of the tide predicting 
machine. 

The tide-tables have DOl yet been received. 
Tidal registrations at the 9 observatories now working have, on tho 

wb.ole, been carried out satis£~ctorily and will be- continued during thd 
coming. year. 

All the above observatories with the exception of Aden were inspected 
during the year under report. 
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49. In the following table are given the annual and deci<dal 
percentages of errors in ·the predicted times and heights of high 
and low water at all the stations where observations have been taken hy 
ae!C-registering tide-gauges:-

PKRCBNTAOE 01' BIIRORI! IN PREDICTED TIME~ AND HEIGHTS. 

AT OPEli COAST STATIONS. AT RIVE:&AIN STATIONS. 

• Ill Tunc. Ill HEIGHT. 
,; I IN TIMIII. IN HBIGHT • = = 0 -· .9 -:: -.. Within -(• .. Within -h 

YEAR. a; Within Within 8 of mean 
~ Within Within of Jllean 

'3 16 minutes inchqa of ra.nge at '3 16mioutee 8 inches of range a.t .. of aotuala. aoluala. 10 of ootuala. ootuals. 
.! springo. 

1 
springs. 

9 .. ·-· --
R,W.-l..W. fi.W.-L.W. R.W.-L.W. R.W.-L.W. B.W.-L.W. R.W.-L.W. z z 

---- --
1909 6 85 86 1!7 1!7 1!7 1!8 3 61 59 69 65 93 92 
1910 6 Rl 86 9R 98 95 98 3 57 52 68 '11 89 94 
1911 6 84 84 98 99 97 98 3 611 51 68 66 90 90 
1912 6 8:1 82 97 98 97 98 I 70 5R 74 62 94 91 
1913 6 88 S2 97 97 98 99 4 68 55 70 58 94 !!8 
1914 6 77 79 98 97 118 98 3 75 61 '11 55 92 84 
1915 6 82 82 98 98 96 96 3 76 66 73 67 94 92 
1916 6 !!I Fr.! 96 97 98 99 3 81 68 78 611 98 87 
1917 6 75 12 98 98 96 97 3 . 78 65 69 64 92 88 
1916 6 88 82 97 97 97 96 3 76 68 66 65. 90 89 

. 

Average of • 
' ten yean ... 81 81 97 98 97 98 ... 71 60 70 6l 92 90 

50. No. 17 Party.-Levelling.-Three double detachments were 
employed during the past season on the levelling operations mentioned below • 

• 
(a).-ln tl<e Punjab. 

&vilnona•-y levelling by one double detachment from Path&nkot along 
the Pilampur road to the Chambi bridge and then along the bridle road 
vid Kotwiill Biizar (Dhu.rmaiila) and McLeodganj Bazar to Dh&rmkot hill. 

This revision was undertaken in order to ascertain whether the severe 
earthquake of 1916 had caused any measurable change in the height of 
Dharmlliila. No change was detected. The difference between the . old 
levelling of 1910 and the new of 1919 was less than 3 inches, a quantity 
which does not much exceed the probable error of the result. 

The out-turn amounted to 56 miles of simultaneous double levelling : 9 
primary and 65 secondary bench-marks were reconnected. 

(b).-1-n Mesopotamia. 
Yew kvelling by two double detachment& was carried out u.s follows:-

(1} From Basrah to Niisirlyah, along the railway, thence 
northwards· tJid Samiiwah to Hillah along the Hillah 
branch of the Euphrates, and finally, leaving the 
Euphrates, to Baghdad. 

(2) From Baghdad to Kut-ai-'Amarah and thence to Shaikh 
Sa'ad where a junction was made with a good line 
run in 1916-1'1 up the Tigris from Basrah by a 
party of levellers sent from India by the Public Works 
Department. 

(3) From Knt-ai-'Amarah t•iti Hai along the Shatt-al-Gbaniif 
to Suwaij and thence hy road to Nisirlyah. · 
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\ -1.) From Bagh<lii•l tu l{&uuidi ,. j,j ~·uluja. 

(5) From Baghdad to Table Mountain along the milway line. 
(6) · From Bngh<liid to B .. iji (Rail lw ... l) alon~ the railway line. 

The out-tum including branch-lines, amounted to 956 miles of simul· 
taneons double levelling. The heights of 26 primary (Stanoiard ), 4011 s ... 
e0ndary and 467 tertiary bench-marks were determined. 

This levelling waR undertaken at the ri?<JU"st of the Director of 
Irrigation, Mesopot&mia, to. serve as a frame-work on which the several 
schemes of irrigation emanating from the Tigris and the Euphrn!t's could 
be based, but. should geodetie operations he nodertnken in Me•opotnmia, 
these lines of levels will be of value . . 

51 •. No. 19 Party.-Base Line Operations.-No work was. 
undertaken by this party during the year under report, The oiTieers and 
establishment from time to time posted to it for a<lministrative purposea 
were employed on miscellaneous work. 

MAGNETIC SURVEY. 

52. No. 18 Party.-M:agnetic.-The magnetic observatories at 
Debra .Dun and Toungoo were inspected by the Officer in charge 
during the field season and a complete set of observations was tnken 
at each for the comparison of instrumen~. The Alibiig anti Kodaikiinal 
'observatories, under the Meteorological :Pepartment, were al•o vi•iteti 
for the same purpose. 

No field observations were taken during tbe year. 
Three detachments will be employed in 1919-20 in taking nmgnetio 

observations at the 75 repeat stations in India, Burma and Ceylon in 
order that reliable values of the B!lnual changes in the .magnetic elements 
maY' be obtained after 1915 in which year obaervations were last taken nt 
these stations.. Ths results will be 1li!Bd in revising the present data 

. and mapa. 
Special obaervations. Observations of the three magnetic elementa 

were taken at the Debra Diin observatory on the 21!th, 29th and :10th 
May 1919, in response to an appeal ·by Dr •. "L. A. Bauer, Director of 
Terrestrial Magnetism of the Carnegie Institution of· WaRbington, to 
magnetic observatories in every country for eo-operation in special 
simultaneous magnetic observations in ·connection with the Total Solar 
Eclipse of May 29, 1919. No unusual changes were noticed in the 
magnetic elements during the three days' observations at Dehra Diln, 
but. even a result of this nature will no doubt he of nse to Dr. Bauer in 
his investigation of the effects of the eclipse on the Earth's magnetism. 

Publlication of tM 'I'U1.l.lt8 of tM Mo.g-netic Survey. Tbe publieatiou 
of the results of the Magnetic Survey from 1901 to 1915, reduced to 
epoch 1909·0, has been unavoidably delayed. The printing ia now, 
however, almost eompleted and it is hoped to publish .the volume very 

shortly. 
The reduction of the . observations of the detail survey nnd the 

investigation of the results in disturbed areas are being proceedc•l with. 
Tke Magnetic ekme11ts at obsen~atories.-The eomputation anti 

tabulation of the provisional values of declination, dip, horizontal force 
and vertical force for the three obser:vatoriea (Debra Diin, Tonngoo and 
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KoolaikAnal) for 1918 have been completed; the mean -values of these 
... J.,ment" for thP yPar 1918 derived from all days, excluding those of 

great dit~turbance! are given in the table below :-

MEAN VALUES OF' THE l'rlAGNETIC ELEMENTS AT OBSERVATORIES IN 1918 • 
. 

-

- I 

HorizonW! 
Latitude Vertical Oboerntory. .t Dip. Deolino.tion . Force. ·Force. Longitude. - • . I -- . 

0 • • • . C. G. S. C. G. S. 

j311 19 19 N I 
Doohrn Dan ... t 78 19 E I 

N 4~ 49•8 B2 1'4. - 0•32980 0'32782 
3 

-
(1!1 00 'G N} 

Tonngoo .. 
j 96 3 B j 

N 23 8•4 W 0 IB·i 0·39067 0•16696 
27 

' 
jlO 13 ;;o N 1 

Koduik&mw ... 
{7i 48 Ej 

N 4 30·3 W139·2 0·3769-i . 0•02969 
27 . 

. •. 
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PART 3.-QFFICE WORK. 

I.-HEAD QUARTER OFFICES. 

MAP PUBLICATION OFFICE (trl<le Index msps at ~nJ). 

53. Brief reports of the work carried out during the yesr un.lt•r 
' review . in the five offict's administ..red by the Map_ PublicRtion Otlir~ are 

given in paras. 55 to 59. 

AD these offices ha,·e continued to work under war comlitions 
throughout the year; the re•1uisitions by the Army for mops, &c., have 
been even larger than they were in the previous yeiU', · and the dt'mand 
for. instruments has remained much above the normru. 

No · additions have been made tn the personnel of any of the•e 
offi~es 'except the lliathematicru Instrument Office, and it is sBtisfaetury 
th,erefore. to record the fact that the abnormru amount of extra-depart
mentl!l work ba.l! been c:arried out with little diminution of the ordinary 
out-turn of departmental mapping, &e. 

· 54. The classes of maps for the publication of which the Head 
Quarter Offices are responsible are as follows :-

(a) Topographicru maps on the scrue of 1 inch =1 mile. 
(b) Topographical maps on the scllle of I inch =1 mile. 
(c) Topographical maps on the scale of i inch =l mile. 
(d) Geographicru ·maps on the 1:1,000,000 scale (about 1 inch 

=16 miles). · 
(e) Geographical maps on the 1:2,000,0.00 scale (about 1 inch 

=32 miles). 
(j) . General maps on smaller scrues. 
(g) Special maps. 

The progreBB made in the . publication of each of these classes is 
detailed below :- ' 

(a) Topographical maps on the soale of 1 inch=! mile.
During the year 57 modern sheets have been published. This is a email 
increase on the number· published during the previous year. 

Index map No. 2 at the end of this report shows the· progress m..Ue 
in the publication of the modern one-inch public sheets, and the following 
table gives the annual output of these sheets since the modern topo
graphicru surveys were begun:-

• NUJIBBB OF 1-J:NCH SUBBT8 PuBLlliiiBD • 

y.,.rs of Publication. 

. 1906-0i 
l!IOi-08 
1908-09 
1!109-10 
1910-11 
1911-12 
1912-13 

I 
... 1 4 

16 
:16 

-·· ·-
I 

14 
39 
41 

3! 39 
... ' 68 ' 33 

·:: [ '~1 I E · 
. . . i "" !' 6ll 
·•1 2;! 40 

1 
Ill 12 

EaM.Prn 
Cirol•. 

22 
68 
69 
26 
6H 
68 
49 .. 
liO 
22 
13 
8 

Total. 

6 
63 
14~ 
182 
I 13 
Ull 
222 
16~ 
1M 
204 

114 
43 

57 

' 1913-14 
1914-lb 
I!Ha-16 
1916-17 
1917-18 
1918-19 

Total· Publi.oh•d 

... 321191 

···!:=--·676~---:-:-_-_-:_·-·=,";4====:====4=4=11===·~--~~-·-.~---.-~~:_-_ 
Prolmbl~ number of l-inch oheeh i ~· 

which will not be published owing l 

1

, 
to tbP arM covered by tlt•m boing : 
includf>d in thP programme f()r ! 
ourvt>y and puhli<lstion on tlH' i·inch I 1 
oe&IP . . . . . . . . . . !Ill i 473 

----· ------------. I Apjn·oximate nun1lwr J"4•mainin,:: fOl" 
,jfl,j I 1.011' 2,6!11 1,11.; puhlica.tiou . . .. - • -,------1--------1----

Approximat,{lo numbt-rof puhlic l-inch ; 
tthePtsiu India ... .. :!,IS~ ' 2,0'.!11 2,0J!i 

5 tme-ineb u-ta: nf t~· Mney.d doriD• 1915.16. II OftP.i.neh •llol"'rt• 
nf thiJIIP flltrn-JPd durin.r Hlltl-li. and ~ oae-iuc_h .t...uo of t-t.r-• cun .. y•od 
durin;r UH7-l8rom:a.in to bP puhli!thPU.. Your ~Jar.h o~~bw.f:• '" H••_. .mn,·yl<d 
dn~ the JeiU' undo._'f' noport ba~l! •"""? ~ 1"P.CC'"i~ foJ' puhhca.tlUft t-,f.,rv 
3Utb ~t>llbe 111:!.1. 

6,218 
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In addition to the above, preliminary editions (in colours) of 24 one
inch sheet!!, prepared from modem revenue survey!, have been published 
during the year pending their topographical revision. No new "Village 
boundary" e<litions of modern one-inch ~beets have been published for 

Local Governments. 
59 modern one-inch, 10 'preliminary e•lition!l of one-inch, and 45 old 

Rtyle one-inch she~>ts have been reprinted during the year. 
(bl Topographical Maps on the scale of ! inch=l mile.

Ind"x map No. 3 ut the end of this report shows the p~;ogress made ·in 
the publication of the modern half-inch public sheets. This series now 
forms the tactical map of India, having taken the place of the quarter-inch 
maps in this respect. It was commenced in 1914; most of the sheets pub
lished up to date are reductions from the one-inch map, but others are from 

direct half-inch surveys. 
The following table gives the annual output of these sheets :-

NUMBER OF ~-nmii SHEETS PUBLISHED. 

Y """' of Puulie.ation. Drawn from Survf'yed on oompon.,nt h..J.f-inch scalr •• Total. 
one-inch Rh~te. 

' 
' 

l!IH-16 ... ... 000 ... I 
llllol-16 ... .. ... 21 4 
ll!lll-17 ... .. ... 60 ij 

1111 i -Hi ... .. ... 59 " 1918-19 000 000 ... 26 
I 

.4 

I 

Totula ... ... . " ).ill ' 21 

Appruximate nwnOOr ~f half-inch I 
sheflta in India ... . .. , 

:ao half.inoh •beM'a of tJlOltfl dmwn in mu;.J6, 3 h.~tf.i'nch f'bee-tlr ot . 
t.hOIU' drawn in 1916-17, o.nd 1 lmlf.ineh aht¥t nf thnKt' dmwn iu UH7·U~ ~nw.in 
to be publi•hed. 

1 
25 
66 
65 
30 

1 i"i 

()3() 

In addition. to the above, preliminn.ry editions (in colours) of 13 half
inch sheets,. prepared from old half-iueh material, ha.ve been pnhlished during 
tho year. 

a modem public hnlf-inch sheets and 5 oltl style half-inch. she~;ts have 
been reprinted during the year. 

(o) Topographical maps on the scale of t inch= 1 mile.-· 
These maps are prepar.ed in "degree" Rhe.-t.« . which include 1• of latitude 
and 1• of longitude, i.e., the are•• covet·ed hy Ill .one-inch sheets, or four 
half -inch sheets.· · 

The production of these maps is still dt>layed owing to the more urgent 
work on those of the h1Llf -inch scale. 

In<lex mnp No. 4 at the end of this report shows the progress made in 
the publication of the modern quarter-inch puhli<- •heeta. 

The foUowing tnhle gives the annual output of these sheets:-

Y t"lll'l of Publiootion. 
f_ Nu~~=-~~~~-·~_DRuREK" SHEETs ~tTBL~SRED. 

Ynrthtot11 ~uutlu~nl ... ~ast-ern I 
Cirel~. Cin·lr. Circll'. j Total. 

11111-12 ·-·I :! I 4 i 
1111~-1:1 :1 I I .; 
11113-H 4 3 2 9 
1914-15 .. { l :I :) j 
1!>13-16 I 4 i 1111\1-17 ' i a 4 
11117-1!1 ... 4 4 
1918-19 3 a• 11 

i 0 

~--

Totals • . II ' 1~ :m ~:!t 
' 

:f'l>ro:~~im..t.> number nf '"dr.!il'ft'<'"" ohet•t8l 
in India ... . .. . .. Jin J.ln Hu -l.'lu 

• I of tho1e we.re draWD ia So. I ~)awing Oftioe. 

, ! lS of tlto.!o .,.. pn~lim.U~ Niti-o~MI b.riq brtin fn>pain-.l fn.lm lf-\U'fOY~ (•Ul Yllrioll.ll scalf'S) Jlrior 
tu una. . 

• 
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In addition to the above, 10 modt~rn public <JUilrt~r-inch shN•ts 
have been reprint.'<! <turing the yt>ar. 

9 "degree" sheets have been prt>pared in No. 1 Drawing om._.o 
from the old engraved qu .. rtE>r-inch Atlas sl1eets, brought up to dlltt" and 
published (in black only) as provisional is~ues; un•l !i of sut"b .b .. ets 
which were publishe•l previously have been reprint<'<l during the yt>ar. 
These provisional "degree" ·sheets, including those in hand, now cov!'r 
practically the whole area of lnrlia for whil'h motlt'rn "degn>e " sh~etft 

are not likely to be available for ROme time. 
(d) Geographical Maps on the 1:1,000,000 scale.-( i) The 

·''India and Adjacent Countries" Series (Vide Index nmp No. 5).
During the year 2 new sheets of this series have been puhli.hetl, 2 sh,•etR 
have been modernized and re~ublished to superRe•lP oltl l't!itions, ond 
11 sheets have been reprinted. · 

· cii) La Carte Internationale du Monde.-(Vidt Index nmp 
No. 6).-A full description of the gt•nesis of thiR s .. rieR wns l(iven 
in the General Report for 1913-14. No map of t.hi~ series baH been 
published during the year; 5 sheets have been puhli~hed up to date. 

(e) G~ographical Maps on the 1:2,000,000 scale.-(Vide Index 
·map No. 7).-No new map of this series was published during tl.., yeor, 
hut 2 sheets have been reprinted. . Experiments to determine the moHt 
satisfactory method of engraving and reprodudng the. new mapR of 

· this series (which will eventually supersede the Map of India on thP 
seale 1 inch == 32 miles). have been practically completed. 

· . (fJ General Maps on smaller scales .-The engraved plat"s of 
all these maps have been corrected and brought up to date as fnr as posHihle 
during the yenr. 

(g) Special maps .-The annual edition of the Roil way Adminis
iration map (on the seale 1 inch = 64 miles ) anrl a new provincial 
map of the Punjab (on tht~ 1:1,000,000 scale) have been published during 
the year; two provincial maps and the Railway, Canal and Rontl mnp 
of India (on the seale 1 inch = 32 miles) have b.,en reprint.,,). 

Numerous special maps have also been prepured and priuted for 
the Army, for Local Governments and for other departments. 

"Town Guide" maps, on the scale 12 inches = 1 mile, of se\'eral 
of the larger Indian· cities ,_re under preparation ; 2 sheeta of the 
Calcutta-Howrah "Town-guide" map . (which will be cont&ined in 
16 sheets) have been published during the year. 

55. Map Reco.rd and Issue Oftlce.-No changes of any im
portance have been made in the organisation of thiR office •h1rin!t the 

year. 
The amount of work carried out hu · been growing Mteadily every 

year, and more especially sine~ 1914. The increase during tlte prcesent 
year is very much greater than _ever before; it baa heen cnue • .d partly, 
as in previous years, by large. iSBues of mapa to the Army, and partly 
by the fact that all extra-departmental publications have been i"aue<l 
throughout the year by this office, inRtead of direct from the Photo.-Litbo. 
Office, · as in previous years. 

It is satisfactory to note that, despite the untimely death (in 
April 1919) of one of the Assistant Map Curato111 arul the 11train of 
the past five years' work on the whole staff, to which no additi<>M 
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have been made during the war, all the urgent demands of the Army 

<luring· th" yeat have been met without delay. 
h haK not been possible to complete entirely the new system of 

recording all issues of maps from the Print Section. . of the office. 
Ledgers have now been compiled for all modern maps, but stock has 
yet to he taken of all maps, · on various scales, published ~n · old style 
from survey11 prior to 1905. 

Fair progress has, however, been . mad" in the. Original Section 
of the office during the year in c:ard-indexing ·the receipts and issues 
of the records under the new system. 

Detllils of the work of · the office in connection with all Survey of 
India maps, t<~rmed "Departmental", and with all other- maps, plane, 
ch .. rts and illustrations prepared for and · supplied to departments · other 
than the Survey · of India and to th~ public,· termed " Extra-depart
mental", have been sub-divided in this year's ·report. and are 'shown 
sepamtdy in the subjoined tables of ( 1) maps issued and. of ( 2) maps 
received from tbe Printing Offices. · . 

lssues.~l<'uoM MAP RECORD AND IssUE. OFFICE, 1918-19 . 

I ' . - . . I ON 0A8B PAY-
-

I . FRBE l88U1!11 
• ON BooK DEBIT MENT (To PRr-

{DRPARTME11TAL ; (TO GOVERNMIINT VATR INDIVI• .TOTAL, I 
0FFIOIAL8). DUALS AND JlfAP 

AND TO L'llliA . AGIINTS) • 
01'1i'IOE). 

Yun. ' 

~·-··r- Number 

-
Number Number 

: of ValUe of Value of Value of Value· 
; Printed &, • Printed &. Printed &. Printed Ra. 

• ; Copieo. Copies. Copiea. Co plea. 

- .. 

---'{~~.~.: i 386,972 2,36,413. 

I 

69,919 46.009 37,204 32,539 484,ooa 8,13,961 
mt,ntal. . 

l . I Extrn-jl,N40.ll38 1,01,672 41,803 
. 

1,63',326 
1918·19 

1,6.14 ..... . ... 1,881,341' 
dPJl"rl• , 

; nu•ntal. ,. ' 

lfTotal ... ~.~!17,010 8,87,0~ 101,!1!1~ -
47,668 87,204 8!1,589 !1,865,486 4,67,1!87 

... 
' sa.79o I 1917-18- TotaL I 796,810 2,12,861 39.183 48,550 39,382 883,043 2,88,038 

11116-17. Total. I 6jH,367· 9,00;668. 66,149 41,67~ 1 40,700 87,160 685,206 3,44,398 
I 
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Table IV.-Publications received in Map Record & 
Issue Office, 1918-19. 

A.-From ·the Calcutt& Printing Oftlces, (including the 
Engraving Oftlce). 

NtlliBRR 
OF DIFFERENT UAPB 

OP BACH f'L.\88 
Numl>Pr of 

Clau of Maps. Scull". 
REClUVBD, 

COllit~a Valu<'. 
New ~lrinta 

print<~!. 

Publica- a Nflw 
tion!!l. Editiona. 

-- ---- -- - -- < 

DEPARTMENTAL. 

GENERAL MAPS. n.. 
Mnps oHndia •• < ... Various ...... 3 2,SOO 3,660 

GEOGRAPHICAL MAPS. 

Map of India ... ... 1"-32mileo . .. '" 1 200 1,800 
Southern Asia Seriea ... 1:2,000,000 ...... 2 3,0011 9,000 
India and Adjaoont Co,;;;trlea Beriea 1:1,000,000 2 1:1 9,461 9,461 
La.-Certe Internationale du Monde 1:1,000,000 ...... ...... ...... .. .... 

TOPOGRAPHICAL MAPS. 

Quarter-inch Modern ... ... 1'·4 milea 6 10 :l-1,140 lH,IM 
Do. ~Prely.~ ... . .. 1"-4 miles· 6 . ..... 2,060 ~.716 
Do. Provl. ... . .. 1'-4 milea II 6 2,610 2,610 

Half-inch Modem ... . .. 1"-2 milea 30 3 211,3-16 ll.'I,Hfl<l 
Do. (Prely.) ... ... 1"-2 miles ...... .. .... OoOOH . .... 

One-inch Modern ... ... 1'-1 mile oi .'Ill 82,6:!2 112.oa2 
Do. (Prely.) ... . .. 1"-1 mile 24 Hl 17,3117 11,397 

Old Style sbeete ... ... Various . ...... 76 13,0116 111,080 

. SPECIAL MAPS. 

District Maps ... 1"-4 miles ...... ...... ... "'' . ..... 
Administration Report Maps .. 1"-8 miles . ..... 6 320 l~:d 
Provincial Maps • .. - ... ·Various 1 2 1,3!10 1,766 
Plana of Cities and Cantonment! ... Various 2 2 3HO 440 
Index Maps ... ... Va.rioua 3 6 14,9&11 8,224 
llfiscellaneous Maps ... . .. Various 64 44 46,91161 2l'f,088 

Total 

EXTRA-DEPARTMENTAL. 
Maps ... Varioua 1;,:1 I ,j!f 316, 71~1 li-1,02-' 
Plsns and dingrams Yariuus 15-l 211 62:1,HINI 411, illl 
Dluetration• ~~ I II 21a.~ttt 1l,hl111 
:Miseellsurous 421 ill iii:J,Hl6 ii,llilll 

Total 4131 16711.887.116 1,54,300 

Gra,nd Total I 6061 40912.145.606:3.95,584 ... , 
B.-From the Trigonometric~l Survey Oftlce, Debra DUn. 

• 
I ,0-1:1 I 1,111<3 Various 

C.-LETTERPRESS. 

1. Survey of Indi,. General Report .. 19ti-111. Priu R•. !l or 1.-&J. • 
2. Records of the Suney of Indi,._ Ynlurue XII {19111) ll•·t.·a on Bu""r of IJUlia mnp• and 

the modom development of Indian Cart">gT&I•hy. Prk• 111. 8 tW h.• 
3. Hand-Book of Topography. Chapter X, Map 1«-pt"oductiou, &cond Edition, 111111. 

PriN .A •• 4 UT u .• 
o St.erling pri.,.. obould be io..........J b,- W per """'-
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56. No. 1 (Head Quarters) Drawing 01Hce.-This office . is 
o~ganised in six sections, each section being under its own supervising 

officer. 
(1) The Compilation Seetion.-Deals with "La Carte Internationals 

du Monde au 1,000,000'," wilh aU "Geographical" inaps on scales smaller 
than the 1:1,000,000, and with miscellaneous work. . . 

(a) Of the seven sheets of "La' Carte Internationale du Monde" 
which were in hand at the end of the previous year, five 
sheets have been completed and sent to press ; colour proofs 
(from the engraved plates) of the remaining two sheets are 
under examination. No new sheets of this series have been 
taken up during tbe'year. 

(b) Of the new maps of the Southern Asia SerieR, on the 1:2,000,000 
scale, the preP1'rntion of patterns for engraving the outline 
plates of four sheets ha.• been continued . throughout the 
year. A revised table of the lettering to b(l engraved on 
this new series has been completed. 

(c1 The most important "Miscellaneous" maps"'dealt ·with by this 
section during the year have been "Town Guide" maps. 
The fair-map(>ing of four of these maps was in hand at the 
end of the previous year; of these, two ~ave been completed 
and sent to press, the third has been tr&BsfeiTed to a special 
party for revision in the field, and tl)e fourth is. awaiting 
return of the corrected proofs: . ·· 

During the year; print originals--of three. additional . "Town 
Guide " maps were completed and sent" to press, and a pre-

. liminary Type table for Town Guide maps was also compiled, 
drawn and sent to press. Corrected patterns and new colo~ 
guides have been prepsred f«?r a reP.rint of the 6-inch 
(engraved) Map of Calcutta. ' 

(2) The "One-Millionth" Section.-Deals. :with all :maps of the "India 
..and Adjacent Countries" Series, on the 1:1,000,000 seale. 

(a) Engraved Editions (original and modernised). Of the 13 sheets 
which were in hand at the end of the previous year, 7 have 

• 
been completed and sent to preBS, working patterns for 
engraving the plates of 3 .sheets, and the preliminary 
compilation patterns of the remaining 3 sheets, are in 
hand. The preliminary compilation . pattern of one extra 
sheet has been taken up during the year. 

(b) Helio Editions (Original and Reprint). The fair-mapping of 
three original sheets was in hand at the end of the previous 
year. One of these has been sent ·to preBS for reproduction 
and supply of preliminary proofs, work on the remainina two .. 
sheets is in progress. 

No other original sheeh have been taken up duri11g the year. ' 
The . fair sheets . of 5 previously published sheets"h~ve been 

• corrected for reprint and sent to press. 
(3) Tlte Quarur-incl& Section.-Deals mainly with the fair-mapping of 

quarter-inch sheets, compiled from surveys on any scale executed prior to 
1905, for publieation in modern style either in colours (Preliminary Editions}, 
or in black, or black and brown (Provisional Issues). 

(a) At the end of the previous year, fair-mapping of 9 quarter-inch 
sheets was-in band (six "Preliminary Editions" ~nd three 
" Pro,-isional Issues"). 
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The drawing of seven of these. sheets hM been romplt•ted 
during the year; considerable progress bas been nuule on 
the other 2 sheets. 

During the year nuder report, 20 quarter-inch Kh..ets, wbieb 
were under preparation in tbe Afappi11!1 a>ul R,.J>ritlt 

Sectio-n for publication as .. Pro\·isional r .. auea," Wt're trans
ferred to this section for completion. 4 of U1e•e sheets 
have been fair-mapped for publication as " Preliminary 
,Editions,"· but have not been sent to press yet; work bas 
been stopped altogether on' 2 sheets ; and the renuuning 
14 sheets have bad to be put aside for the time being. 

In addition to the above, work has been stnrt.ed during the yenr 
on two quarter-inch sheets, for publication aa • Provi•iounl 
Isspes,' and fair-mapping of both is in progress. 

·(b) The 14 half-inch sheets which were in hand during the previous 
year, from old Sind Survey sheets, have been completed and 
sent to press during the year, for reprint in modem style 118 .. 
"Preliminary Editions". 

(4) The Mapping a-na Repri11t Section.-. De11ls m11inly with the correc· 
tiona of fair sheets of topographical maps (both from modern survcya and 
from surveys executed prior to. 1905) for reprint, and with the fair-mapping 

, required for special maps (including extra-departmental) on aU scales. 
· (a) (i) The fair sheets of 148 previously published topograpbicru 

maps (105 m.odern and 43 old) have been corrected 
and brought up to date and sent to press for re- · 
print during the year. Work is in progress at the 
end of the year under report on 100 sheets (76 
modern and 25 old). 

(ii) The fair sheets of 33 new topographical maps drawn 
by field parties or by .other drawing offices, h11ve been 
corrected (on receipt for publication or at proof 
stage) during the year, before final publication. 

(iii) "Press Order Proof" corrections have been inserted on 
t}le originals of 101 new topographical mapa, after 
publication. 

(b) 22 "Provisional Issue_'' degree sheets were prepared from 
old atlas sheets and sent for publication during the 
year. • .• 

·(c) Fair sheets (either original drawings or print originrus) of 25 

special maps, on various scales, have been drawn for the • 
.Army, other Government departments, &c., and sent to 

prase. 
~ There has been little .or no diminution during the year of the 

usual miscellaneous work of all other descriptions (inelud
ing extra-departmentlll work) carried out by this section. 

(5) The Ojjice Copy SectiO'Il.-:Maintllins recorda of all additions and 
alterations to the detllils shown on all published m11pa of all scalea, for 
incorporation in new editions or reprints of such mapa . 

(a) These corrections and addition• have been made to 2,542 
existing "offic9 copies" of maps of all scales during tl•e 
year. 355 fresh "office copies" of newly published or 
reprinted maps have been prepared. 
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(b) Tbe miHCellaneoua work of this section includes the checking 
and recording of the are!IS contained in all one-inch 
and half-inch maps received by the· Map Publication 
Office for publication, the supply of certified copies of 
original recor•l• both to official and private applicants, 
and correspondence relating to Revimue Survey maps. 

(6) Tlw E.cami-ning &ction.-Examines the majority of the sheets 
which are fair-mapped by the other sections of this office, and scrutinizes
a lnrge number of sheets which are fair-mapped elsewhere, before
publication. 

296 "C&Hes ", affecting 412 maps on various scales, have been 
examined and passed during the year. 

The amount of miscellaneous work dealt with by · this section, in 
connection with the fair-mapping of the whole depart!Dent, is exceedingly 
lnrge and its nature is too diverse to specity in detail, 

67. Engraving Ofil.ce.-(1) Engraving Section. (a) As in the 
previous year, most of the engravers have continued to be employed during 
the yellr under .report on new or modernized editions of mapa of th& 
"India llnd Adjacent Countries" Series o.nd of "L~ Ca.rte Intemationa.le 
du Monde ", both on the 1:1,000,000 scale. 

Of the fonner series all four plates of all the seven sheets in hand 
have been completed ; of the latter series all four plates of five out of 
the- aev~n sheets iu hnnd have also been completed; the remaining two
·sheets having renched proof stage. 

(h) No work has been done during the year on the plates of any 
of the sheets either of the Southern Asia Series, on the 1:2,000,000 ·scale,. 
or on the new Map of India on the 1:4,000,000 scale. 

A· good deal of preliminary work, however, hllB been carried out in
connection with the former series, whereby it is hoped considerably to
expedite the engraving when .the revised patterns of the sheets which. 
are now being compiied are receked. 

(c) Periodic corrections have been carried out on the plates of alii· 
the Cleneral {engraved) Mapa of India on smaller scales than · th&-
1:2,000,000 and of nil Index charts. 

The four plnt!i!s of the 6-inch Mup of Calcutt~ have been corrected 
1md brought up to date for reprint. 

The combined. outline and contour plates of quarter-inch . sheet 38 N 
which were engraved in 1915 huve been corrected .and brought up ~date, 
and art paper prints of each. have been supplied 'to the Photo.-Litho. Office • 

· for repro•ludion by heliozincography. This is for experimental purposes. 
Miscellaneous work is mostly extra-departmental and includes the 

engraving of a large War-memori.tl brass plate, of various kinds of scales 
rc•1uired hy the Arm~·, anti of titles on a considerable number of photo
grnvure plates. 

(2) Prinfill!l Suliun.-25,5-U impressions were ·pulled during the 
year eompnred with 42, 151! during the previous year, on the same 
nmnhcr of Jmtehines. 42 per cent. of the impressions pulled during th1) 
yt•nr were extro-dt-pa.-ttuenta.l or•lers, such as photogravures, eom~ssion 
forms •m•l certilientes . 

. Interesting experiments have been cn;ried out to ascertain whether-
copu~s of the " Politicnl Edition ·· of geo.-raphical and aeneral d 

. . o o engra. ve 
mnps could be prm ted m colours, if necessn~y b th' t' d' • ~ , y IS see ton ll'ect 
Irom thl' coppt>r plntes. -'-Ithongh it was proved that this could be done 
SUCCessfully, it Wl\8 det'irl<•tl, for other reasons, to adhere t th t 

. . . o e presen 
Ull•thools of l"'mtm.. sud1 eopies from tmnsf t - 1 · . . ':' ers- o-zmc p ates in the 
or•1mnry htho. ma~hme•. · 
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, As a result of this experiment however, all multi-plate engraved mape 
are now proved in eolqurs, which shortens the dur .. tion nnd iucroasea the 
accuracy of examination. 

58. Photo.-Litho. Otfice.-The Litho. out-turn for the yetU' under 
report is slightly smaller than the record out-turn of the previous year, hut 

. is considerably greater than that. of any other yMr (vicl~ Table B). 
Very urgent demands by the Army for maps resulted in two nt>w "recor.ls" 
being made for the monthly out-turns of June and July 1919; this was 
aecomplished by the employment of a large amount of overtime. 

The two rotary off-set machine presses which were ortlored l>U<t year 
having proved unobtainable, other suitable machines are being solocted in 
England. These are required to repll\ce two very old macbinas which can

. not deal efficiently witb colour work. 
Improvements to plant comprise the layipg of tloor rails in the studio, 

to enable No. 1 camera to be swung round for use without a reversing prism, 
and the building of . a large drying-box for use in the Powder Pructstt 

Section.. The entire renewal of the wiring of the electric lighting and 
power circuits and the installation of new switchboards throughout the 
office is also in hand. 

No new processes have been introduced during the year, but the methods 
of photographing layer and hill-shaded originals have be~n improved. 

Experiments are also being ma.de with a view to supersede the 
slow and laborious method of "transfer" from engraved copper plates to 
zinc by the photographic reproduction of art paper prints from the copper 
pla.tes, and it is hoped that these will prove successfuL 

The "Powder Process", which was introduced last year for m11king 
any number of reversed copies of a negative, bas continued to be most 
successful, ·not only in reducing the cost and improving the quality of repro· 
duction but also in relieving work in the studio. 

The following table summarizes briefly the out-turn of the Photo. Branch 
during the past three years :-

1916-li. 1!117-IH. 1918-19. 

Negatives 
; 4. 'if8 IS,oOO 4,190 ••• I 

• 
z;nc Plates • 7.496 8,426 '1,227 . . . ~ 

Photogruvur<> Pl .. w. l 
! I 

Half-tone blocks 

::: jJ 
776 !lKII 654 

Line blocks 

In the Litho. Branch the machines and handpre88eB printed a total of 
1,828,240 copies of mape and diagrams during the year under report; the 
majority of these were printed for the Army. 

Details of all the new publications. and subsequen$ new editions or 
reprints of public mape printsd during the year are given in Table IV on 

page 29. 



84 OFFICE WORK.-HEAD QUARTER OFFICES. 
• 

A comparison of the work done and ita cost during the past three 
yearK is given in the two tables and diagram below:-

Out-turn of Photo.-Litho. Ofilce during 1918-19. 
TABLE A. 

1 :.1 3 4 I 0 I 6 

Vu.lue of NUMBER OF HAPS PRINTED. 

Yoar. •cmt of· 
out-turn at otliw. coat-ratce. 

l1ep~rt- I Other th•n I Total. Dlt>ut&l Uepartmeuta.l. 
--· 

I Ji•. II•. 
1916-17 l,i9,S61 3,47,271 793 3,39\ . 4,184 

1917-18 2,mt,7Ri 4,34.12~ 817 I 3.812 4,629 

1918-19 2.21.218 4.54.243 637 4,203 4,840 

• Ucnra nut. inclwlo CtHt ot ch"miw.la. po.ver. &c., obluined from England (R&. 1,86,633 m the year und~ 
...,.pnrtJ, and fllriude• the .. uwuut recovered dirqctiy in co.ah or book debit for-work done {Ra. 20,32-i iD 
tbft r••r undor report}. 

TABLE B. 
J, I! 3 4 6 j 

Nnml)f•r of Number nf }ti unlbf•t" o1 TYPl< RE!ITION OUT·TURN. 

Yt>flT. 
irnprt>88ions bulf-tone lin<•·hln.·k 
pulll'd in i lllln-oflllinna · hufJt'PS!iinns Pasr~• or ite •·•! Ci:•]>iP,.s \>mpl'PSsiona 

Lithn. Branch. pulhod. !JUliPd. · publi•hPd. }Jrinted. pulled. -----
1916-li :l,lloH,II,H u;,,l.li6t1 6a~t.Has 1<,216 1,:111,014 2,1101,347 

llllf-18 4,700,8131' 22~.1lb3 1,1!13,418 7,4i6 942,8lt 1,677,147 

1918-19 4.248,913 183.413 1.161.678 5,57'7 1,233,211 1,829,380 

t luoo,...tly prmt<!d ae 6,41i6ond 4,l'lHl,Bl m the ~eneml Report, 1917-18. 

DIAGRAM SHOWING OUTTURN OF THE 
LITHO. SRANCH 

: 
0 • 

ourlna t.l'\e IASl Len years. 

·~ 
,: .. 

DIAGRAM SHOWING PROFIT AND LOSS 
on the working of the whole office 

during the last ten years. 
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59. Mathematical Instrument omce.-Durin... the Year from 
~ . 

1st April 19IR to 3l!<t Mttrch UllO, there was some ,Jtwreuse in the 
demands made on this offiee ( cid~ it~u1 t in para. 2 ). tul<l on ine~-e""" in 
the value of w<>rk donf't (>Iitle item 6 in p:u-a. 2), an•i thPre was re~peetively 
a. profit of Rl!. 1,21,57:1 and Rs. :l9, 762 ag.unst a pr<llit of Rs. 1,5ii,S59 
and Rs. 50,741 in 1917-1~. 

2. Below are given the usual comparative ligures for the ln11t 3 
. years:-. 

1916-17. 1917-18. 1918-19. 
~--· ____ ... -----~ 

R,, n •. Ra. 

· 1 •. Total issues to Publio Officeo "" ohown in the 6,1!2,M3 8.~1'1,6.\~ '7,64,'195 
Profit and Lou statements of atoreo. 

2. Va.lue of repairs to instruments rooeived" fo1· 08,423 'aa.\33 60,904 
" repa.lrs and returned in serviceable condition. 
3 •. Va.lue of instruments received from Govemm~nt · 77,147 83,209 1,33,'730 

Officer• when no longer requir<>d. 
4. Book value of the stock of instruments, &c., in 4,73,133 3,0i.268 4.~~.818 

Serviceable Stereo. 
ii.- Book va.lue of the stock 'ot iiiBtruments, &c., in . 1,15,803 1,1»,39-1 1,10.&54 

Repairable Stores. . 
6. Tota.l va.lue of work done in the Workshop 2,!1!1,3:11 3,~1,6~7 4.85.0~3 
7. Va.lueofinstrument•manufactured·intbeWork- l,i6,119 1 l,KJ,i37 ~.17,34~ 

shop for Serviceable Sto,..,... 
8. Va.lue of instruments purcha:sed locally 1,09,039 4,30,336 lil.'l~.46~ 
9., · Vslueof instruments and materials obtl>in~d from I,Ol.i ~ 66,3~0 6'7,1'14 

· England through the Director General of Store&. 
16. A.vernge No. of employeeo and their pay ... No. 417} No. ~} No. 556} 
· Rs. 1,02,66-l n.. 1,33,1lll jRa. 1,63,'16>l 

3. Durinft the year .· the stoek of all the three atorea (the Service-
· able, the Repairable ·and the Material Stores), was twiee taken, and the 

discrepancies noticed have been a<ljnsted . .. 
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II.-DEHRA DUN OFFICES. 

TRIGONOMETRICAL SURVEY OFFICE. 

60. Computing Ofilce.-The notable feature of the year's work 
ill the publication of Professional Paper No. 17 -"Investigations of 
Isostasy in Himalayan and Neighbouring Regions" by Colonel Sir Sidney 
.Burrarrl, K.C.R.I., R.E., F.R.s. An endeavour has been made in this paper· 
to Holve the gemletic problem of the Indo-Gangetic trough. 

The adjustment of the pendent portion of the Burma Coast Series 
which extends to the south of latitude 18° and of the Bangkok Series 
has been carried out. The heights of the principal triangulation in Burma 
have also been adjusted. 

A. secon•l edition of Lewlling pamphlet 57 and an Addendum to Level
ling pamphlet 56 have been published. A reprint of Levelling pamphle~ 
53 is in band and well advanced through the press. 

Chapter III (1914) of the Hand-Book of Topography is being re
written nnd. will be ready for publication in the course of the next year. 
Computation forms are qeing remodelled and adapted to paper of ·foolscap 
size. 

158 requisitions for da.ta from departmental and non-departmental 
olficiala were complied with. 

61 Triangulation pamphlets covering 202 degree sheets were published. 
and issueol in the course of the yea.r. 

For purposes of investigation a large amount of computa.tion in con
nection with Isostasy was carried out. 

Type P.rintin!J Sectirm.-The following publications were printed 
during the year:-

1. Recorda of the Survey of India, Volume XIII, 1917·18. 
2. Profoll8ion&l Paper No. 17." 
8. Mesopotamian Levelling pamphlet. 

4. Levelling pamphlet 67 (2nd edition, revised) 'and Addendum to Levelling p..,.. 
phlel 66. 

G. Triangulation pamphlets covering 220 degree sheets. 
6. Tables of rOO.uced results of maguetic observations by No. 18 Party. 
7. Extracts from Au:riliu.ry Tables for use of explorers, a gi08Su.ry of Tibetan names 

and a large amount. of misceUaneous work. 

Ubstrvatories.-Meteorological observations were continued as usual, 
and the Omori Seismograph was in opet"ation throughout the year. 

l'hotographs of the sun were taken on 324 days, the sun being 
obscured on the renmining days of. the year. 

J>rest'l'f.lation of Trigonometfical StatiO'IUI.-825 stations were repaire~ 
by district officers at a cost of Rs. 4,318-9-2. Out of 359 districts from 
which reports were due, 24 failed to make returns. 

61. No. 2 (Debra) Drawing Offi.ce.-During the year under 
rt>port the work in this office was carried out by five sections. 

(l) TILe Triangulation Clu:trt and Cantonment Plan Section.-In 
addition to the ordinary work of this section, 17 miscellaneous maps. and 
charts, 3 Levelling charts and 5 Index charts were . prepared and . sent 
to press. 
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\2) Tlte Compilation Section.-· Tbe rough compilation nn the .,.,.J,. 
of 1 inch= 12 miles of 4 sh .. et• up to East Longitude 1 08", llntl the rnu:.:h 
compilation of another sheet on the 1/M scale, were taken in b!ln<l durin~ 

the current year; 4 sheets on the 1/M scale wsre sent to the Snperinton· 
dent of Map Publication, for publication, and 9 sheets are still in lmntl, 
4 sheets. with hills on the 1/3M seale are now nearly eompletetl 11ud will 
he sent for publication shortly. 

The rough compilation of. the northern h~lf of the Brahmaputra slwet 
of . the Southern Asia Series was completed and s,;nt to the SupPrintPn•l••nt 
of.Map Publication; for publication. The r.ougb 'compilation of the North 
Tibet sheet. of the Southern Asia Series was taken in band durin~e the 
year. 

· "(3) The Stein ~~ction.-The fnir-mappjng of 81 sb~ts of Sir Aurel 
Stein's explorations in 1900-01, 1906-08 and 1918-16 has been 
continued;. of these 19 were completed and sent to press; the remaining 
12 ~heets are in hand or ·awaiting Btlr'Utiny by Sir Aurel Stein before 

. being sent to press. Of the sheets sent for publication, 27 are still 
in the "colour proof" stage. 

The fair-mapping in .this section will be completed shortly, uftor 
which the ·section will he employed on the examination of colour proofR. 

(4) The 'Half-inch. Section.-· The fair-mapping of 4 sheets t~iz:-63 

FJN.W., FJN.E., FJS.W:, FfS.E., taken up last year was completed and 
they wili b~r sent. to press when the final corrections are c"rried out. The 

. personnel of this section . bas now been absorbed into . the other sectionR 
an.d the section done away with. . 

(5) The Ea:ami11ation Section.-This section was orgnuised in M"rcb 
1919 and bas since received 93 ca~es, of which '19 have been disposed 
~f, leaving a balance of 14 cases in hand. 

· • This section was also employed in preparing numerous diagrams and 
charts· to illustrate .reports. 

In addition to the above, 22 pupil draftsmen were instructed in 
dra,ring, ·rapid style' hand printing, . and the Use of drawing instrument& . 
. Of these 22 pupils, 4 were sent to the Superintendent, Southern Circle, 10 
have b~en' given employm~nt in this office and 8 are still undergoing 

training. 
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The following is ihe summary of the work of the office during the 
year 1918-19 :-

Balance No. of Sheet. of sheets sent for sheets CJ...., of wap. on lat t't!OOived public,_ 

October in tion in 
1918. 1918-19. 1918-19. 

• 

Geographical mapo, 
(Rough compilation). 

acale 1/M • .. \oa~ 0 ••••u 

Geographical m&Jl8, acale 1/4 l\1 ....... 4 ...... 
(Rough compilation}. 

Googra~hical mapa, ocale 1/2 l\1 J ouo•• 1 
(Bra nmputra obeet, north11111 
half. Rough compilation). 

Geogratieal mapa, acale 1/2 l\1 
···~·· 

1 ...... 
~u ern Asia Series, North • 

bot ohi!Ot. Rough compilation) 

' ' GIIOJ<mpbical 
(Fair obeeto); 

maJUI, acllle lfl\1 13 ...... 4 

. ,. 

.. 

'Geographical mapo, 
(Fair oheeto). 

scale 1/3 l\1 4 ....... ~·· ... 

c;Jeogr&phieal mapa, acale 1fl\l 9 ...... 9 
(colour guidoo}· 

31' 19t Sir Aural Stein a explomtiona in ······ Chin..., Turki•tAn and Kanllll, in 
Hl00-01,19011--oOSand 1913-lo, 
for publication on 1/2111 scale. 

. 
Triangulation Charte, acale 1 inch ...... 3 3 
=I mile. 

Triangul.tlon Charte, ecole 1 inoh 14 36 a• 
=4mileo. 

Triangulation Charta, scale 1 inch 6 10 13 
= 8 rni!eo. 

Triangulation Charta, ocale 1 inch 3 6 a 
= 16 miles. 

Levelling Charta, ooale 1/.M ... .. ···~ 4 4 

. 
Cantonment plana for publication •••• u 61 61 

{)antonment plana for oorreotiono 64 68 'iO 

. 

Cantonm<mt planl(oolour guidos) ...... 16 8 
H..Jf.incb sheets ... ... 4 .. .... . ..... 
Milll't'!IIUloou• Extm-dea:,!mPJital .~ 27 ... ". _, 

ntR}ltt ami charta and iagrams. 

: 
M,.po of M...,potamia ... ·-·· . 

I 
2 2 

lndox Charts 6 . 5 ... ... . ..... 

l 
Sheets 

remWn-
ingin: 

hand on 'RBMA.B.ItS. 
autbSep-
tember 
1919 • 

'6 

' 
...... 

1 

9 

' 

4 

. ..... 
12 

. ..... 
16 

2 . 

1 

······ 
: . 

...... 

62f 

10 
4 

.. .... 

. ..... 

······ 

. 

t Including one ahee 
recompiled for eu 
graved edition. · 

For engraved edition 

. 

Inoludeo 3 roug 
compilation• fr 

h 
om 
rt 
w 

previous ~ repo 
which are no 
heing fai .... drawn . 

' 

Ootline and 
sheets, 
completed. 

H' 
nearl 

ill 
y 

tsheP.ts rf\maine d ',38 
over from last yea.i 
but 2 sheets hav e 
he<'tl ineorpora 
with other shee 
when . tbe 

ted 
to 
to shoe 

were all readjusted 
t Of all the a bee ta 

aont to press, 27 
still in " Proof i 

are 
n 

eolonrs n stage. 

• 

' 

of Including one 
Levelling in Meso 
potami& on seal e 
lf2 l\1, 

Sheets of 22 canton 
ments proved 
published. 

Corrf'Ctions of 
cantonmPnt.s 

an d 

7 3 
fo 

1918 carried 
r. 
t ou 

both on original 
and offi.,.. eopiee . 

t Includlll! correc 

• 
tions of 18 cantou 
menta fer 1919. 

In hand • 
Will he .. nt to p 

shortly. 
In~lnding Mayn Sal 

1 Mine map, •k<'tch 
t 

es i of chaoibe~ an 
charta. 

Proofs examined an 

d 

d 
"""t to press. 
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Plwto.-Zinco. &ct·ion.-During the year 1918-19, the work undertaken 
comprised :-

Cantonment Maps. 
Indexes and Trio.ngulation Chub. 
Forest Maps. 
Sir Aurel Stein's Maps. 
Miscellaneous Maps. 
Extra-departmental Maps. 

In the year _under review, the small litho. machine was received back 
from Baghdad, but in the meantime a second-hand machine had been 
purchased from England and erected in its place. A Reproducing Section 
(comprising 5 technical hands and khalasis) wu formed and plneed at 
the disposal of the Superintendent, Northern Circle, for work with tile 
North-West Frontier Survey Party at Peshawar. 

The -·following· table shows the - work · doue in the l&~t three 
years:-_--

. 
Ye&l'!!. I No. of Subjects. No. of Negativee. No. ofPult. . 

I i'lo. of Cliuoolii.te 
and Cyanotype 

printo. 

1916-17 ... 1,302 1,600 287,614 571 

1917-18 ... 1,130 1.719 
. 
346,776 127 

. 

1918-19 ... 1,193 1,475 
\ 

275.276 11119 . 

62. Forest Map Ofllce.-Tbe classes of work entrusted to the 
fo~ technical sections of this office were briefly described in IMt ycnr's 
report; the distribution of· the work has been continued on the l!llme 
lines, and ,the progress made during the year under report is described 
below:-· 

(1) The · Drawi'n.g Section.-The progress of this section for the year 

· under report is shown in. the table below :-

In bandon Received Dr&wn Mld In hand on Publiebed Tolal numb• 
Cla.ss of map. lsi Oelober during the aent for 80th Septom- during th~ of copiea 

1918. year publication ber 1919. yearl918-19. prinled. 
1918-19 • in 1918-19. 

r 

. 
(<>) ... 16 56 71 ....... 74 

(b) ... 'i'1 58 66 68 62 

(c) ... 20 10 18 17 4 

(d) ... 9 62 67 14 17 18,800 

(•) ... 4 4 8 I ........ 6 . ' 

(f) ... 44 27 86 86 81 

(gl. ... ........ 61 60 1 29 

TOTALS ... , 168 1 268 800 181 218 18.800 

(a) Reprint. of Forest ""'P" 011 .,.rio .. _..,._ 
(b) Fol'Sit editioue, 011 the ll'llle- af 2 incba • J mill!, of m~rll one..illeb roa}JII. 
( c ) Mapo of Forost Circks omi Dirlaion•. 
(d) Mapo to illumate workiug plana, .te. 
( e) Mapo oml diaglamo to a<oompaoJ Admini.t,.tiua l!eyorW. 
(/) FO'I'E!A mapa from ~ial nney•, mod'IJ on the ..Je of 4 incbe.- I mil.-. 

(g) tudes aud .m-n...,..,... -po. 
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(2) TIUJ Purtjolio Seclim> .. -Office copiea of 1,152 maps and colour 
•pe••irnen~ of 112 maps were prepared, corrections on 657 sheets were 
rowpleted, and ::1,01:{ sheets were eoluure•i by hand for issue. New 
rack~ for this Hcctiou. were built last year, Bnd the sorting a.nd re-ar· 
rang.,tneut of all offire .copies in tluoKe nwke was completed during· the 

year. 
(3) Tl.e lrfap' Reeorrl Section.-The number of maps, diagrams and 

other records, received for storage was 21,613 ; and 20,392' maps, &c.; 
valued at &. 19,178 were issued. The ·relative doorease · in the 
value, compared with the figures for last "year, is due to the revised 
rntes charged for maps of small · sizes. Sales by hook-transfer to 
"Government .departments amounted to Rs. 7,252 for 7,990 maps, &c., 

against Rs. 9,.449 for ·9,0!!ti maps, &c., issued: during the previous. year, 
Ca•h t~~~les to t.he public . amounted to Rs. 3,310 .. for 5,558 · maps; 

against Rs. 2,025 for 1,37 5 maps which were sold last· year. 
(4) Tlw Book-Binding Section.-Tbe section dealt with 264 volumes 

for the l<'orest ReHearch Institute and 61 volumes for the "Library ol 
the Trigonometrical Survey, the ·value realized being Rs. · 701, . an in
creus" of 11:17 volumes and Rs.' 336 over the figures for last 'year; in 
addition 2,142 _maps of various sizes were mounted on cloth for issne .. 
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III.-GIRCLE AND LOCAL DRAWING OFFICES. 

63. No.3 Drawing Ofilce (Northern Circle).-During the y••nr 
under rt•port 14 one-iuc!1 sh~ets, out of the 29 previously surveyed, were 
fair-mapped by parties and after tina! examination have bt>en submittetl for 
publication. In addition to these, 1 one-inch sheet was brought np to 

·date and completed to margin, while 4 other one-inch sheets were brought 
up to d11te, redrawn and complute•l to margin, in the drawing office, for 
purposes of reprint. 

· H<tlf-incl. sheets com.pile'l from, publillh•d sl~.etJ!8 uf tl~ mutkrn <Hl~-&noh 
a1ul old etyl6 lwlf·illd£ mnps.-7 hnlf-incl1 sheets drawn in the Circl~ 
drawing office were submitted for publication during the year. 

On the basis of the one-inch maps published to 80th September 1919, 
there now remain for completion in the Northern Circle 117 half-inch 
sheets of the kind under consideration. Of this number, the fair-mapping 
of 23 sheets is in hand or has been started. 

In addition to the above, there are 6 half-inch sheets partially in
complete owing to some of the component one-inch sheets, though 
surveyed, not having been submitted for publication. 

Quarter-i11elt 6lteets comt>ile<l from, tlu~ published sheets of tlte mockrrl 
·one-inch and ltal;f-inclt maps (an<l old style maps).-During the yeiU', 1 
qu11rter-inch sheet was fair-mapped in the Circle drawing office and 
submitted for publication .. The fair-mapping or a quarter-inch sheets ia in 
hand while that of 2 others is in abeyance. 

The material for 4 quarter-inch sheets is incomplete, owing to com-· 
ponent one·inch, though surveyed, not having been submitted , for publica
tion; the published material for 23 further quarter-inch sheets is available 
for fair-mapping. 

Special maps.-During the year 15 sheets of the Siwla Extension 

Survey, scale 220 feet = 1 inch; 1 sheet of the Jutogh Cantonment, scale 
40 feet = 1 inch ; 1 sheet of the biennial survey of Delhi and vicinity, scale 
4 inches = 1 mile and 3 of the Royal :\rtillery Practice Camp maps, scnle 
3 inches = 1 mile, were fair-mapped ami submitted for publication. 

H-ill-shade•l skeets.-3H hill-shad.,d Hheets, of one-inch, half ·inch and 
quarter-inch sheets and Royal Artillery Practice Camp Maps, were atnmp 
shaded and submitted for publicr~tion during the year. 

Layer gwides.-Nil. 
Colou.r patt~rns an•l pre-SB ortl<>r proofs.-During the year 59 preaa 

order proofs and colour patterns were prepiU'ed and submitted for publica

tion. 
Trian{JU.lation charts.-A speci.1l section wa~ !onned during the year 

under report to deal with this work which had fallen much into arrears 
Considerable progress hllB been made in sorting and arranging all volumes 
and data, but as the major portion of the work has been of a preparotory 
nature, no out-turn figures can be ginm at present . 

.Miscellw»e01.Ul.-The traverse plots of 16 mauzas in 83 sheets, scale 
16 and 82 inches = 1 mile, of the Gonda district were prepared and 
the cost of preparation recovered from the Deputy Commissioner, Gonda. 

For the purposes of reprint, the office eopies of 77 one-inch sheets 
were corrected, brought up to date and submitted tor publication during 

the year. 



OFFICE WORK.-LOOAL OFFICES. 

84. No. 4 Drawing Otnce (Southern Circle).-During the 
yMr, 25 one-inch sheets, 6 half-inch and 2 three-inch sheets, which had been 
surveyed and fair-mapped by partit'ls were finally examined and submitted 
for publication. At the close of th~ year, all sheets surveyed in previous 
years had been submitted for publication, with the exception of two sheets, 
of which one requires further refArence to the ground, the other has 
been received from the party and i; now under final examination. 

Half-inch sheeta co•mpiled jrorn publi.•hed sheets of tlte mode1"n. 
one-inch maps.-1!1 sheets were fair-mapped and submitted for publication, and 
a further R sheets, which had been fair-mapped· by tbe parties, were finally 
• examined and also Rubmitted for publication. At the end of the year, one 
sheet was being fair-mapped in this office and 22 wert' being fair-mapped 
by the parties. 

The number of half-inch sheets completely surveyed, but of which the 
component one-inch sheets have not yet been submitted for publication, 
is 5. 

The number of half-inch sheets of which the component one-inch sheets 
have been sent for publication; but the fair-mapping of which has not yet 
been begun, is 10. 

Quarter-inch slteets camp'iled from p uhl·ishe<l she.ets af tlte half
inclt map.-The fair-mapping of 11 sheets is in hand, no · sheets were 
completed and submitted for publication. 

The number of quarter-inch sheets completely surveyed, but· of which 
the component half-inch sheets have not yet been submitted for publication, 
is 10. 

The nm!'ber of quarter-inch sheets of 'which the component half-inch 
sheets have been sent for publication, but the fair-mapping of which has 
not yet been begun, is 4. 

Speo'ial maps.-2 were examined and sent to press. 
Hill-shaded sheets.-20 were prepared. 
Layer guides.-Oue was prepared. 
Colour patterns.-Were prepared for 38 sheets. 
Triangulation. charts.-None were prepared. 
Pltoto:-zinco. wark.-Number of reproductions 113 

,. ., enlargements 110 
,. ., reductions 202 
., , Vandyke plates prepared 161 
,. ., prints pulled . 6,499 

.Miscellaneoua.-19 two-inch maps of the Hyderiibiid Forest Reserves 
were examined. 

The usual training in drawing was given to the pupil surveyors and 
the parties were assisted with draftsmen. 

85. No. 5 Drawing Otnce (Eastern Circle).-During the year, 
24 one-inch sheets and 1 half-inch sheet, drawn from recent surveys, 
were received in the drawing office from the parties of the circle. Of 
these, 3 one-inch sheets, as well as 7 one-inch sheets out of the 10 left 
over from previous year, were submitted for publication. 'i more have 

· been scrutinised and got ready for submission. The remaining 18 sheets 
are under examination and further correction. 

Halj-i'rlch. sheets compited from published sltePis of the 1nodern 
tme-inch maps l-d old style map.tl.-14 sheets, including 4 taken in 



OFFICE WORK.-LOCAL OFFICRS. 

hand during the year under report, were unJ~r pr~pnrution in tho Circle 
drawing office during the year. 11 other shet'ta Wt•re r"coivetl from the 
parties of the circle during the year. These, unJ a ~heels r<>et•ive,l prior 
to 1st October 1918, are being dealt with m the tlrnwing otfi~.-. 4 of 
these were received in nn incomplete .state "" regards bountlaries 1md 
heights and are now being completed in the drnwing office. 

On the basis of one-inch sheets published up to 30th 8PptPmbt~r Hll!l, 

there now remain 62 half-inch sheets for drawing in the cirde, of whieh 
39 are under preparation in the drawing office omd pllrlii'R of th<' cirele. 

There are 17 half-inch sheet nrel\s .completely ~urvey .. d ou th., 1 -inrh 
scale, but of th<'se areas, the component one-inch sht'd>! IHi•l not lw••u 
submitted for publication on 30th September 1919. 

Qua?·ter-inck sheets compiled from puMisl.ed slteeta .. ( fhr mn.lu, 

one-inch and lwlf-inck maps (and olrl RIJJ{e maps).-2 Mhe~>ls were 
received from the parties of the circle during the yeo>r, but both were in 
an incomplete state as regards height• and boundaries and are now h1•ing 
completed in the Circle drawing office. 

10 sheets were in hand in the Cire~e drawing office durin~t the year, 
work·, ou one of which was held in abeyance, pemling completion of 

. further surveys now in progress in its a.rea. 

Material for the preparation of two quarter-inch sheets, from either 
one-inch or half-inch published modern sheets, was ready on aOth September 
1919; but draftsmen were not available to draw them. Of 6 othPr quarter-inch 
sheets, the component one·i.nch sheets, but not half-inch sheets, luul been 
published in modern style prior to 1st October 1919; ami it is not propose<! 
to take up their preparation till these hall'-iuch • cotupouentR hnve b!!en 
published. 

There were also, o~ this date, 4 other. quarter-inch sheets the whole 
areas of which have been surveyed in modern style on the Acnle of 
1 inch= 1 mile, but of which the one-inch sheets hnve yet to b., puhli.~hed ; 
and of these too· it is proposed to postpone the prt>parntion pendin~: 
publication of their half-inch components. 

Hill-shadeil sheets.-Material for 6 sheets. (nil one-inch} was received 
during the' yea.r and that for 25 sheets (one-inch, half-inch nnd <Jnsrter
inch ) was left over from the previous year, Of these :n sheets, shaded 
originals for 14 one-inch, half-inch and qunrter-inch sheets were subtnitted 
during the year and those for 6 others have been complete<! and are ready 
for submission. This leaves a balance of 11 sheets in hand for next year. 

The Layer guide of one quarter-inch sheet was prepared nnd 
submitted during the year. 

Colour patterns and press order proofs.-Proofs for the preparation 
of colour patterns for 9 sheets were received during the year and those 
for 34 sheets were in hand on 1st October 1911!. 17 of these were 
completed and finally submitted during the year nnd one wa• abandoned 
pending completion of further surveys and a.lditions to the sbeet ; 9 othen 
are . ~eady for submission, leaving a balance of 16 sheets in hand in 
various stages of completion." 

Triangulation charts.-The preparation of • 4 <lPj.,'ree triangulation 
charts was in hand in tbe circle on 30th September 1919. 

66. No. 6 (Simla) Drawing Ofllce.-As during the previouK 
year this office was organized in 2 sections. 

The Army Section has dealt with the preparation of mape and 
plans for the nse of the Army in India while the Surcey Sectio'n lu•s 



OFFICE WORK.-·LOCAL OFFICES. 

!.c.,n employed on the preparation of trans-frontier maps on the one
u•illionth, fJUflrter-ineh and half-inch scales. 

Mo•t of the work of the Surv•y S~ction has consisted in redrawing 
in mn<lern •tyle, and sometimes to a reduced scale, the maps already 
exi•ting-, with the incorporlltion of such additional information of recent 

rlntc · "" may have been available. 

87. Bengal and Bihar and Orissa Drawing Office.
( lmperi<tl Slanrlrtrd Mapping Section.). The ordinary work 
of this officfl i• the compilation (from modern revenue survey material 
ani! from "local series" nutps) and fair-mapping of one-inch sheets, for 
publication in colour• "" prelimimtry erlitions pending their topographical 

reviKion. 
During the yenr muler report the whole strength of this office has 

not l•een employed, as in previous years, on this work; and fewer 
RheetR have been completed and submitted for publication in conse

quence. 
Of ll~nyal 12 new sheets have been fuir-mapperl and submitted for 

puhliclltiou rluriug the year. 
or Bihar .1': OriRSa 2 new sheets have been fair-mapped and 8 

sbot>ts: previously published without hills, have been completed for repub
lication of new editions with hills. 

Th" a<l<litioual work undertaken by this office during the year, on 
which a eonsiderabl<' portion of its strength was employed, has been 
the compilation and fair-mapping of a new . "Town Guide" map of 
Calcutta-Howrnh for publication in 16 sheets on the scale of 12 inches 
= 1 mile. 

Thi• new combined map is being compiled from the existing map 
of Calcutttt on the seale of 16 inches= 1 mile, which has been brought 
up to date 11s far as possible, and from new drawings prepared from 
reductions of the recent sur\·ey of Howrah on the scale 50 feet= 1 
inch. 

Work on this map was stilrted in October 1918. All 16 sheets were 
completed and submitted ·for public11tion, and 2 of them were published, 
before the end of the year unrler report. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

68. Northern Circle. No. 1 Parly.-Three Royal Artillury 
Pl-iJ.etice Camps were surveyed on the sc"le of 3 iuebea = 1 mil.,, i.e., 

_ Baleli (near Quetta) 93 s•im•re miles, Plili-pnlliiri {nt>ur Jhilnsi) 61 •qu••re 
miles, and Killod (near Mhow) 7:! S<tuare milt>a (t•id<J also puge t:l). 

The eountry round Baleli eonsiste<l of an open culti\·nte<l V>llley 1\t 1\11 

altitude of about 5,000 feet intersected Ly numerous water courses :.;e1wrnlly 
dry and included parts of the foot-hills of the two ranges forming the 
valley; that round Piili-pubari an<l Killod was mostly open, cult.in•te<l •m•l 
undulating country with a few bills. 

The fair-mapping of the Yiiru-Bostiiu Camp J,•ft over from last Y""r 
baa been sent in for publication and the fair-muppiug of the three now 
camps mentioned above will be completed shortly. 
· Details of the survey for "Town Guide" mnpR executed hy this party 

will be found on page 18. 
No. B Party.-At the instance of the Secretary, Puhlic Works 

Department, Rajputiina, the survey on the scale of 2-1. inch~a to a 111ile wuM 
commenced of the hill station of Mount Abu and its extension aK aer1uire•l 
on lease by Government from the Sirohi Darbiir, comprilting an artla of 
some 5,500 acres in all. The cost of this survey is being borne hy the 
Public Works Department, Rajputiina. The details of the work •lone 
up to date are given on page 18. 

Detnils of the survey for " Town Guide" maps exe<"uted by thi~t 

pnrty will be found on page 18. · 
Sind-Siigar Party.-During the year under report, the party was 

employed on rectangulation of the Sind-Siigar Doiib in connection with the 
Punjnb Government's Sind-Sii:.;ar Canal and Colonization Proj .. ct, in 
lliiinwali, Shiibpur, Jhang and · Muzaffargarb di•tricta. 

The whole tract, approximate area 7,863 &rJUare miles, compriKed in 
the scheme, was cut up into 1,342 rectangles of 4,000 acres ea<"h by 
locating on the ground 1,920 corners; 1,299 dressed stones were embc~ltled 
on the main and 2,000-acre corners in the Agricultural or "/nclurletl Thal," 
~nd 430 iron rails were embedded · on main corners in the Hil(b or 
" Excluded Thai". 

·Sub-division into 100-acre rectangles was earri~d out over the 
northern part of the tract, compri•ing an area of 3644·4 square mile•, 
and embracing parts of Miiinwiili, Sbiihpur, and Jhang diatrich; 2:J,:l24 
rectangles of 100 acres each were luid out and their corner& were murke.I 
by stones. Nearly 73 per cent. of the work was tested by the superior 
revenue stuff and the survey offic-ers. The party has uow to deal with the 
sub-division into 100-acre rectan;.:les in southern area of the tract ulrea•ly 
divided into 719 rectangles of 4,000 acres each. This will be done next 
field &E'ason. 

Traversing amounting to 279·9 linear miles waa also carrie<) out l.y 
the party in the strip of thickly wooded country, along the weotern e<lge 
of the "Thai" in Muzaflargsrh district, in 11·hicb triangulation was 
impracticable. In this tract also, approximate area 405 &•JUBre miles, 
the corners of 4,000-acre and 2,000-acre have been located. 

The country under rectungulation lies between the Indus river on the 
west and the Jbelum and Cheniib rivers on the east and ia locally known 
aa "Thai" (uplands). The tract is a vast rolling desert of 18nd stud<led with 



46 WORK FOU OTHER GOVEUNMENT DEPARTMENT!:~. 

hillocks, sparsely populated and almost waterless. The village wells are 
generally brackish. The "Thai", with the exception of the north-eastern 
portion which ia more cultivated, is covered by low tree growth. The 
natural dilliculties of the ground make the work arduous and slow. 

In recess the party was employed on completion of the computations 
of triangulation and tra\•erse and other records of the Sind-Sagar rect
anJ_(ular survey, and also on half-inch fair-mapping, from the middle of 

July to the end of September 1919. 
Punjab Rivcmin Survey Pa-rty-As in previous years, this party was 

employed on local surveys in the Punjab. The cletails of the work 

clone are given on pages IIi and 19. 
69. Southern Circle.-The survey of cantonments and military 

•tations w11s continne<l by No. 20 Party. The details of the work are 
·given on page 20. 

The Royal Artillery Practice Camps of Kapra, in the Hyderabad 
:$tate and of Rajaukunti in the Mysore State, which were surveyed on 
the scale of 3 inches = 1 mile by Nos. 6 and 8 Parties respectively the 
previous yt~ar, w~re fair-mapped by Xo. 5 Party and submitted for publi
cation. 

Tha special survey on the scale of 1! inches= 1 mile of reserved 
forests in the Hyderii.bii.d State was continued by No. 6 Party, and an 
arM of 237 square miles was surveyed. The cost of the work is bein~ 

borne by the Niziim's Government. 

70. Head Quarter Otll.ces.-Details of all extra-departmental 
publications during the year for the Army, for Local Governments and 
for other Government offices are given in Table A of the Photo.-Litho. 
Olllce report on page 34, in the "Issues" Table and in Table IV of the 
:Map Rt~pord and Issue Office report on pages 28 and 29. 

In addition to the special maps for pther departments which are 
mentione<l in para. 54 (g) on page 27, these extra-departmental 

publications include Royal Artillery Practice Camp maps ami votrious 
operation aud manu•nvre maps for the Army; maps to illustrate the 
Hydro-Electric Surv<•y Report, the Journals of the United Service 
lnKtitution, vnrions reports of Government officials, &c.; large numbers of 
specinl tlin:.:mme fnr the Rail~ny Board and of forms for Government 
Promis•ory X otes; the reprint of a Persinn Grammar text hook; and 
the usual lu.r:.;!e numbers of Weather charts for the l\leteorologicnl 
Department und of photogravnrtl and half-tone illustrations for the 
Archn•olog-icnl nml other depar~ments. 

The wnrk entailed by the preparation of origiunls for Home of these 
•pedal umps, in addition to their publication, is mentioned in the reports 
of No. I Drawing Oflice and of the Engraving Office on pages 30 
to :13. 

71. Mathematical Instrument Otll.ce.-The mnnufacture of 
lwliographs, prismatic compasses Mark VIII, scalt~s, protractors, &c., 
was continue<! tbrou:.:hout the year. Practically all repair and manufacture 
work of a civil nsture wns put nside. Large nnmhers of metre staves 
und chnins were uumufactnred to meet :Mesopotamia's demands. Seveml 
engmving mnchint>s were manufnetured to facilitate work on scales and 
protr••ctors, &c. 

Instruments were supplied hy this office to many Government 
ollic<'s, lmperiru and Provincinl. 
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