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GENERAL REPORT, 

1915-16. 

EIbltL\'I'UJ\I.  
- - --- 

I111,7d.i, 1~u1.c~. 3 5, 1 L I W  8- 

For " 4-iuclr " r.eu~r! " 2-iuch ' 

GENERAL REPORT, 

From 1st October 1916 

To 30th September 1917. 

PART 1.-GENERAL REMARKS. 

1. The 111niu parts ol  tlris report, ns slre\ro iu tlre "Conten ts"  o n  
tile opposite page, arc I ' r r 9 . t  i?-l1h1.k o,f E'icltl IJn?ties, &c., summarising 

the operations ol  tlre tield prrties, gronpcd untler appropriate headings ; 
and IJowt ,7-0,$ice ll'ovl;: u.liiclr gives a I~riel' :lccount of the year's progress 
in the head-cloarters nird otlrer offices. Fuller (letails of these operations 
are I,eing pnl~lislre,l ill Volu~ne XI ol  the "liecorils of the Survey of 
I~rili:~." 

2. An :il,stmct slro\virig the progress of tlre topog~.npIrical programme 

a4sigilecl to the d e p a r t r ~ ~ e ~ ~ t  in 100.5, in:ly I)e Eon1111 in Taljle I1 on  

page 9. From tliis it \rill I)e secu tlr:it tlie out-turn ol  topographical survey 
doriiig the current ye:rr \r:ls :3'L;TT,O* mluare ii~iles : and tlrat this brings 
the total progress fii~rce 1!)0.i to  171..583* scloare uliles, leaving 1,350,017 

squarc miles still to Le (lone. 
3. The first three Iodes nlaps, at  tlie eud of tlre report, show tlie 

progress of thifi topogmplric:rl progrnlnrne I)otli ill survey : ~ u d  iri puldication 
in tlre three circles, \~Irile thc re~rlaiiling eleven irrdeses slron tlre progress in 
pnl~lic:ition of the various series of maps nppertniuiug to tlre scheme, and 
also tlie illnil1 lra~riework of trinngul:~tioi~ on \~lrich the survey of India 
is bnserl. 

4. 1';tl)lc IV on pirge 34 gives :I list of t l ~ e  new pu1)lications of the  
C:rlcnttn Oflices ~lurilig tlre year. A cor~rplete list of departureutal pul~lica- 
t io~is ,  irp:rrt lro~rr iliaps, iiiay be Sou111l ill tlie ai1u11t11 "Records of the  
Survey of In(l i : tn;  null lists of ne\v rrrnps are pnl~lislietl quarterly b y  tlle 
depnrt~lrc~it, as well as  ill t l ~ e  uroutlily "Notes of tlre Survey o l  India." 

5 .  P r o k ~ e s s  iu tlie T~~igouoriletric:~l Survey cnu only be assessed by a 
stntly oi  tlre " Recor~le ol  tlie Survey ol  I~iilin " an11 tlre special publications 
issned :rt L)elrr:i I)61i. 'l'lre Geiicml lieport c:rri :~ttcrnpt little Inore than 
a brief al~str:rct of tlro loccflc  ant1 l ~ a t u r e  ol  tlre d i t f e r e ~ ~ t  operations. 
-- -- - -. - -- . - -- - 

*l'lnix I I I I W C T C I .  creludcr .L71 ~ q u i t ~ ~  ~ n i l ~ .  g~.cviott ily EIII.TC).CI~ 011 R s~nnllel. wale. 



GENERAL REPORT, 

From 1st October 1916 

To 30th September 1917. 

PART 1.-GENERAL REMARKS. 

1. The I I I : I ~ I ~  parts of this report, :IS shewn in the " Coutents " on 
the opposite page, ;Ire Aivt i?-llh~6: c!f Iziel(l l ' c i~ t i ea ,  dc . ,  summarising 
t l ~ e  oper:~tions of tlic field parties, grouped nuder appropriate headings; 
a n ~ l  I ' ts~t  3-(?pice 1lroi,li., \ rh i r l~  gives a {)riel account of the year's progress 
in the head-~lu:~rters  and other ofices. Fuller details of these operations 
are hciug p o l ~ l i s l ~ e ~ l  in \ ' o l u ~ ~ ~ e  XI of thc " Recorrls of thc Survey of 
Iudin." 

2. An al)stl,act sl~o\ving tthe progress of thc topographical prognrnme 
assignell to the depart~l?cnt in 1905, Inny 11e found in Tahle I1 on  
page 9. Fro111 this it  ill I I ~  see11 that  the out-turn o l  topograpl~ical survey 
during t l ~ e  current jre;lr \\.:IS 32,7T,O* square 111iles ; and that  this brings 
the total progrcss since 1!)05 to 471,583* s1lnal.e niiles, leaving 1,350,017 
squ.lrc 111iles still to I J ~  r l o ~ ~ e .  

3. The first three I111lex 111;1ps, a t  the enrl of t l ~ e  report, sho\v the 
progress of this topograpllical programme both iu survey 2nd ill pul)licntiou 
in the three circles, ~ r l ~ i l e  thc r e ~ ~ ~ a i n i n g  cle\.en inclews fil~o\\~ the progress in 
pul~lic:~tiou of thc various ~ e r i e s  of nl:tpq :~ppert:iining to  the scheo~e,  and 
also the mniu fra~l~e\rorl i  of triangulation on which the sur rey  of India 
is 11:1sed. 

4. 'I'i~l~lc IIT 011 pi~ge 34 gives a list of the tie\r pliI)lic:~tions of the 
Cnlcubta Ofices tluri~lg tthe year. A col~~ple te  list of departr~~eutal  publica- 
tionn, apart I'roln i~iaps, nl:ly I)e fount1 in the a11n11:ll "Records of the 
Survey of Incli;~", a1111 lists oF ne\v lllnps are pnl>lislie~l rlunrterly by the 
departn~ent ,  as well as  in the ~ n o ~ ~ t h l y  "Xotes of the Survey o l  India." 

5, l'rogresn i l l  the Trigonometrical Sur\,ey cau only be assessed by n 

stutly of the " Records of the Survey of 111clia " aucl t l ~ e  special publicatious 
issned nt I)ehm E n .  The <:e~~cral Report c:nl :itte~npt little more tbau 
a briof :ll)strnct of the locrrle autl nature of the dittereut operations. 
- - - - - - - -- - 

*l'l~ir Itoa-rvcr erelode* 131 sqa;u.c milrr p~.urinu ;lp ae~.rcgcd o u  a slnnller senlo. 

I I 



6. The following events are notified:- 
(a)  Tmo Imperial Oficers 11;rve reverted from temporary military 

duty R L I , ~  :I third oflicer, who :)Is() reverted, h ; ~ s  since 
Ileen rec;~lle~l to ~nilitary duty. Four Proviocinl Officcrs 
have revertad fro111 111ilit;try duty 

( b )  O\ving to  the sl~ortage of oKicers the field work of the whole 
clepnrt~nent was again consiileri~hly curti~ile{l. 

( c )  The Survey party unrler :In 1111perinl Olficer ~vhiclr accon~panie~l 
the tipld-force in BIesopoti~~l~i;~ continncrl survey operations 
there. 

(tl) A Survey pilrty nurler :In Imperial Officer \\.:IS seut to work 
nyith the Russian Forces in \Vestern l'ersia. 

( e )  Another Survey party un(ler all I~nperial Onicer \\-as ordered 
to  carry out sr~rvcy operations iu Persia. ' 

(j') A Survey de tnc l~n~ent  in charge of a Provincial Oficer was 
sent to Salonilia t o  serve under an 1111perial Oflicer on 
~nilititry (luty there. 

(9 )  A Survey (let.1~11111ent un~ler  a Provincial Officer w,ls attached 
to the \I1n~irist,;ln Field Force from June to flugost 1917. 

( 1 ~ )  An oficer of the TTpper Sul~or~linate Service was e~nployed 
ou the Malil-i~l B~>rller 3lission fro111 Sovelnbcr 191G to  
April 1017. 

( i )  The Mathe~nntical Instrn111e11t OtFIce assisted ill receiving, 
registeriug nnil vnlrling I~inocnl;~rs ofl'ered 11y t l ~ e  public 
in icsponse to the appeal of His Excelle~lcy the 
Co11111lan11er-io-Chief in India. 

( j )  A stauding C o n ~ ~ n i t t e e  of Acl,just~nent was loru~eil to  (leal 
with the estaten of decea~ieil 11ilit:lry Officers of the 
Survey of 1ntli:r. 

(1;) Tide T;rbles for the Port of Bnsrirh, containiug prerlictions 
of high and lorn water lronl 1st S e l ~ t e ~ n l ~ e r  1917 to 
31st Deccn~her 19115, were prepare11 fro111 tide-pole 
re;tdingFi nupplie(1 I)y the Gener:~l Stalt' a~lt l  sent to the 
Director of Iulanll Water Transport, Bnsmh. 

(1 )  The G o v e r n ~ ~ ~ e ~ l t  of India h ;~ve  asker1 t l ~ e  Survey Dep;~r tn~ent  
to ~rlirke a resurvey of the Mayo Salt Mine : ~ t  I<he~vm 
and this will he nn~lertaken (luring season 1917-18. 

(m) A piece of land has heen accluired in Dehra Dfin as the 
~ i t e  of the new Head Qu:lrter of ice^ to take the place 1 
of those uom loc:ltcd in Calcutta. 

( n )  T l ~ e  Royal Gcographic;ll Society of London awarrled the 
Murcl~ison Grant for  1917 to Rai E:~h:~ilur Lnl Sing11 
in recognition o l  his valu:lhle work in Central Asia under 
Sir Aurel Stein. 



7 .  ~l~~ nctllal cost of t l ~ c  l l cpar t~ l~ent  for the tinanci:ll year emling 

3 l S t  ~~~~h 1917 of the 2 previous years i~ shown I~elow:- 

I I 
l!ll4-l,i. i l!llrj-11;. 1 1916-17. , l ~ ~ ~ r . i l 1 1 ~ ~ .  

1 - 

33.16.541' 

15.04.386' ' Tl~r,se f i ~ ~ r c a  
'(% I ILV,- " ~ , t t i " ~ I .  

18.12.155- 1 

I Rs.  I :< .  

8. Colonel Sir S. U. I-lurri~ril, li.c.s.r., R . E . ,  F .II .S .  arln~inistere~l the 
departulent througl~out  the year. 

9. 11, t.he 1ulperi:ll Service Brevet-Alnjor ( l ' e ~ n p o r : ~ r y  Lientenant- 
Colonel) A. A. Chase, n.s.o., i r . ~ . ,  (lie11 on 11th &larch from \\rounds 
receiveil ill action. C;~ptain E. I!. Carole~r, n . ~ . ,  who ha11 l ~ e c n  reported 
as n-onn(leil ;lti,l nlissing on .)(it11 Septernl>er 1015 \\-;IS reportetl ns havinz 

been lcillerl in i~ction p r c s u ~ ~ ~ a h l y  on or alter the 2.5th i~lein. The 
numl,cr oT I~npcrial Officers to111por:lrily reverted to military dnty on  
account of the \rar : ~ t  the cnrl of the Survey ycxr is 2S* :iod the  
t,otnl cnsnnlties to (lato in liilleil, or died of ~ o u n r l s  are S. Colonel 
R. A. \P;Luhope, c.rt., v.ar.c., c .I .E. ,  R.E., ( Retired ), has hecn re-e~nployed 
teml~orarily Iron1 1st  Jnne 1916. 

I n  the Provinci;~l Service Alcssrs. A. E\viug, M. Gastaucl, H. U. Shnw 
and F. 13. Pnnell retiyell, of \vl~om the three first nau~erl officers have 
been r e - e i ~ ~ p l o y c ~ l ;  hlr. P. liennegy resigned. hlr. T P. Dcwar who 
\\.as employeil unrl(.r the C;overnrnent of Elur~r~a has returned to  the 
Survey of Inclin. Tho n11111l~cr of oficeru OF thc Provincial Service 
on tleputntion to ~nilitnry rloty at  the enil of the Snrvcy year is 15.  
Of the total nunlbcr of oficcrs accepted by the Army Department one 
has been liilltxl ill action :tn~I tivc have reverterl to the Snrvcy of 
Inili:~. 

I n  the Upper Suhorrlini~te Scrvice 3 officcrs retired, 9 prol>:~tiouers 
resigue(l, 8 probntionc.rs \\-ere confir~neil, 1 probationer was appointecl 
and 2 surveyors :~ntl I con~pnter  were proolotell into this service from 
the Lower Su1)ordinxtc Service. 

The t0t:i.l strength of thc depi~.r tn~ent  at  the close of the S ~ l r v c ~  

year was 46*  Imperii~l O f i c e r ~ ,  llGt Provincinl Officers an,l 54 Upper 
Suborrlinates I~osides ~ p e c i a l i ~ t s ,  clerlcs, lonrcr subordinates and menii~ls : 
but the noinber of officers of the first two services actually employed 
in thc department were 18  Imperial Officers and l O l t  Pro~inc ia l  
Otiiccrs incl l idi~~g those attncllcd to  Overseas Survey Parties, the renlainder 
being on inilitary duty.  

10. The Sind-S~igar Party was formed for the execution of 

rectangrllation as ;I basis for the Puqjab Government's Sind-Sfigar Canal 
and Colonization Prqject, No. 4 Party being anlalgamated with this party. 

NO. 20 Party mas tmnsferred horn the administrative control of 
the Superintended, Northern Circle and was placed under that  of 
the Superintendent, Sootliern Circle. 
--- . --- -. - - 

I n c l ~ d i n u  2 olliccr. ~ r l ~ o  rrerr on deputation to rllr (;overnlnellt of nPnpl, 
t Glcludiny oHicers r r - r ~ n p l o y ~ ~ ~ l .  

C 

Gross nctual coat ... 1 , : , I  

Deduct recoipts null cl.rdits 9,  l%:l9i 

30,(lS,:348 

R,:~J,:~SS 
. -- -. - - - 

Net nctucrl cost . . . S I I  21,i:~.009 i : 



11. The folloaping Honours were couferred on members of the 
department during the yenr :- 

C o ) ) y ) n ~ ~ , i o u  of the O).t?ert<f Brevet.-Colonel F. \V. Pirrie, I.A. 

tlte I / ~ d i ( o ~  EnLl~i,re.- 
Con~1mc'lioi1s of the Dis- Y;~,jor A. A.  McHarz, ILE. 

t i i~~y~~is l rec1  Service llyjor I<. \I'. Pye, n.E. 

O).der.- Major H .  T. Morshcntl, 1t.e. 

Brr, to tlie Distiizgtiishetl lIajor S. \V. S. Hamilton, D.s.o., R.E. 

Service Order.- 
A ~ c n r d e d  tlte dlilitccry l lajor  &I. N. lIacLeod, ~ I . E . ,  Captains K. Mason, 

Cross.- II .E. ,  ancl H .  E. Roome, R.E.  

Bmr to tlte l l f i l i tnry Cross.- Brcvet-Major F .  P. Nosworthy, M.c., R.E. 

Au~ccrdecl, the Order o,f hI?jor A. A. McHarg, D.s.o., n . ~ .  

St.  Stc~nislns, 3 r d  clnss 
w i t h  Crossed Swort1.s.- 

I'ro?notc.d to  B w v e t -  Lieutenaut-Colonel F .  N. Pirrie, I . A .  

Colo?lel.- 
Promoted to Brevet- Major C .  P .  Gunter, 11.E. 

Lietctenccnt-Colo?acl.- 

1'~oinoted to Brevet- Captains A. A. Chase, D.s.o.,  R . E . ,  and F. P. 
Jfc6jor.- Nosworthy, nr.c., 1t.E. 

l l l e ~ l t i o ~ ~ e t l  ill. tles21c~tcltes.- Brevet-Colonel F .  W. Pirrie, c.I.E., I.A. (fourth 
time). 

Rlajor G. A. Beazeley, 11.E. 

&fa,jor H. \l'ood, R E .  

Brexret-Lieut:Colonel C. &I. Browne, D.s.o.,  a . ~ .  

(third time). 
Captain E. C. Baker, n .  E. (cliecl of wounds). 
Wqjor H .  J. Couchman, M.c., R.E.  

Major H. T. BTorshea~l, D . S O . ,  R . E .  

Cnpt:lin G. F. T.  Oakes, 1t.E. (died of wounds). 
Brevet-.\I~jor ;Tenrporary Lieut.-Colonel) A. A. 

Clrase, I) .s .o. ,  II.E. (twice during the year) 
-since killed. 

Brevet-N;~.jor F. P. Nosworthy, M.c., R E .  (twice). 
Mr. A. J, Booth. 
Mr. Laltnn I<h:ln (secon(1 time). 

The followinfi ~lraftsnren of t l ~ e  Arnry Section of KO. G Drawing 
Office (Si~rrla) I~ave heen pro~lrotell in recog~rition of their services in 
India in conuection with the war :- 

Conductor R. Crahirm to Ile Assistant Conlmissnry with the 
honorary rank of L i e u t e n a ~ ~ t .  

Suh-Con(1uctor I\'. Smith to Ile Conrlnctor. 
12. The follo\vil~g talde nl~on.s the tlistril~otion of officers during 

the year :  The n;rmes of olficers on ( lepntn t io~~ to loc:~l Governments 
or  military cloty :II.e olr~itte,l. Severill names occur nlore than once 
on account of transfers fro111 one olbce t o  another :- 

I 
1 -1 



J 1 
C;ESI~IIAI~.-AD,l l lrCISTII 1 TION A N D  PKR,PONNEC.  

TABLE I-DISPOSITION OF OFFICERS, 1916-17. 

( SURVEYOR GENERAL O F  1NDIA-Coloi1rl Sir Si(111cy G. Bur.r;~rcl,  K.~ , . ,v . I . ,  I < . E . ,  F . ~ < . s  

(BasrahSurveY nt..C<,lo~,~.l P. \\.. I'irnc, r.l.v.., Blr. 5 ?k(.s:%v ... ......... ......... Mr. Xtlnak Chz~,cl Pori 2 i  Sorvr).rrra, 
I,.,, ,, I,'. t , .  l',lcl,,~r ,, Jil,:tr~,l~,, K > , l ~ l  

hl:~i<,~.C. .\. nntwlcy, H.E. ,, \Y. H .  Htlrjng, ,, . \C~II :L, I~  I ' I I~-LL~ G l ~ o s l ~  
C;q~t:~in \\,. I<. l'erry, n.6:. ,, A \ ,  . I .  nmttlt 

,, J. C. S t .  (:. rollett  

............... ............ ............ Persian S u m e y  aI:lj<~r F. 1'. Hiell, H.E. 314. A\. P. Blnrphg Jlr.  Slncr .Tartg, r.11. .I S~~rvegor* .  
Party. 

..................... ...... ............ Western  Persia Alajor IT. IleCI. Cowic, a . ~ .  311.. D. K. ncnnick 3Lr. 1I:~mid Gul 4 Sarvcyor*. 
sUmeY party, Cqttaitt \\'. E. I'crcg, a.F. ,, 1,irlton Kllan 

......... ............ ............................................ Salonika Survey nlr. 11. 11. Si,,,ons Mr. d:rn~aa J'm.;;tll, n.s.  R R I I I . ~ C ? < I ~ S .  
Detachment. 

SUPERINTENDENT. MAP ( T,;cvt.-(~>,lo~rrl 11: Jf. ('rrlrlslr-r~rss, R.E. ( 2 : ~ i , ~ ~ r ~ ~ . ~ r ~ i I  t.e~.r.rle,l t o  ? ~ l i l i l n r y  11rrl 
PUBLICATION- I Lirnt.-Cololrel C. IT. 1). Xxilet., c.I.E., D.s.o., n.1:. 

Map Publicatioll ......................................... J l r .  31. (:n\tn!~sl .............................................................................. 
Office, Calcutta. 

............................................................................... ... No. 1 Drawin= al:~jor II. I,. V~.o.lln\r;tit, n . ~ .  Mr. 1'. \ \ ' ~ l l i : ~ n ~ ~  
M~~ ~~~~~a I.~N~~..COIOII,.I  .\. AIr,~rs. I.A. ,, at .  (- .  ~ - , . t t , ~ q  

and  Issue Office and  ,, . l t~x~I:~~nlt:t  l't:~wd 
,, _\lni~tm*lt Cltlu~drr nose 

Engraving Office, ,, (,. \YCWI 
Calcutta. ,, 1'. Sinql-r>~l 

,, l3ri>.a X:,tl, Snr 
., 11. K. lir,i~uick 
,, .\. .\. f;l>,l,:,!m, 
,, '1'. F tiitclncw .. 11. H .  1'. Iiotte~.field 
,, Jipc 1,:tI S:~l~gal  

P h o  t 0 . -L  i t h o .  3ln.ior H .  ; \I<.( ' .  ('owio, H.F. ...................................................................................................... 
... Omce, Calcutta, Ctl1't:till P. ". "'. Kir!p, I1.E. 

,, [%. (:, I.c,vi*. n . E .  

Mathematical In- ",. "' !\. Fcl.ricr ................................................................................... .. ............................. 
strulnent  OEce,  
Calcutta. 

Benpal & Bihar ................................... hlr. 1.:. G. Ilnudingc ........................................................................ 
& O r ~ s s a  Drawin ,, 1'. S ~ I I B ~ B ~ ) ~  

OEce,  ( ~ i n p e r i ~ f  
Standard Mapping 
Section). 
- - - - - - - - -- 

SUPERINTENDENT. 1 N ~ R T H E ~ N  CIRCLE j -Lient.-Coloirel C. L Jlo l ) i~ t3on,  c.al.c., I:.=. 

............ ........................ ............................................ I No. 3 Drawing hlr. .I. .\. F I . C P I ~ ~ I I  MI.. I~rtilnl Din :JO ~ ) ~ ~ t ~ , , , ~ , , ,  
Offlce, Mussoorie. ,, IC. 1%. \ V C S ~  

................................... No. 1 Par ty  ,.... . . . . . .  
/~u.~1,323ir r c < t d  . I O U I # P ~  t< 

,st,2/,,, l'#,,,,j,,18 " , , , I  
A'. JV, F. J'ror i~tcc.  

Mr. 13. H. llucllca ............ hlr. Slrrr hlns, ~ . n .  ............... 36 Surveyom, 
,, (+. .I. S. 1 1 : ~  ,, Nntlnn Sing),, R.S. 
,, H .  T'. n,  >lorton ,, ll:in~i<l (+,,I 
,, 1'. A .  'Y. Kcnny ,, Jilgdecrlt I'msnd Vnstnv 
,, It. c .  l l i~ , ,~" , ,  

............ No. 2 Party,  ....................................................... Mr. 1'. \V. nubmrn~ Mr. Choni Lnl Kupnr ............... 26 Sur~.cgors, 
13u~,.~rd,, ~<~,11rtt1C8~,8 nn3d ,, I". 13. I'on..?Il ,, Gllulnm Anunn 

I),.//,, P V < ? , ' , ~ C ? .  ,, 11. E. S,,,,l,"Il~ 
,, .l. H.  . I O I B B I S O I ~  
,, J. A ,  tinIvk-rt 

.................................................. ...... , I No. 3 Par ty  , Xr. H .  El .  n. Tlhxnby hlr. llolmnunnd Ilumin M S ~ ~ ~ ~ , - ~ ~ ~ ,  
Ilnil,,rl P~.o~r~,t,,rs n 7 t d  ,, E. .I, J l i ~ ~ e  ,, Anlir dhdul Snlarl Blatlul, 
1'0, ~ j , , f ~ .  ,, A .  31. l.,~l,tti, L. C. E. Al~rnnd 

No. 4 Par ty  , ............ Najor 11. L. Crostbn-nit, n.~. hlr. H. \V. llirrcic ............ Mr. hlohnmrnnd Humin glmn... 23 Snrveyom, . 
i,'24;1cd I s r sw ,ncc~ .  ,, J. J\ .  P~.r.cznln~t ,, Daulnt llnro Vollnr 

,, .I. C .  ('. I.t,:brs 
,, IC. C. O'S~~l l ivan 
,, F. .I .  Gricc 
,, Duni Gllitnd Pnri 

s ind-sagar Paty,  ... Nnjor 11. L. Crorth\\,nit, R.F. 311.. .l. V. (.. T.cN!.s ............ Mr. hlollnn~mncl Hemin Kllan... 1R Sorvagors,, 1 ,atf,vl I B r o ~ , t ~ ~ c c s .  ,, F. .I. (;rict- ,, Xnthtdnd ' - I I I I ~  

.............. Riverain Detach- ....................... .. 
ment, 
1 a n j n b .  

$'- h l n ) t ~  l'l~ri, n . ~ .  ... AIr. I'nm.8 R n n ~  .................. 4 Surrcyors, 
,, .Jn~nna Pmsod R . R .  
,, nlnl~olncd 1.uti Ali 
,, Imkuhmi Untt Joslbi 
., Tidgn Yllor C l ~ o p m  

Tank Survey ............................................. Mr. :\. T. rccttulr 2 Surveyors. .................................................... Detachment, ,, I)olli C I I I I I I J  I'uri 
lI~"z;r#*tin, 

1 r, 

, .tr. 
......... 

:is,,,",,. 

k c .  

- 
! I) .  

3,  

........ 

......... 

......... 

......... 

- 

a,  

'tc. 

Be. 

6.c. 

kc. 

kc. 

&c.  

kc. 

$<. 

....... 

de.  
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TABLE I-(Continued).-DISPOSITION OF OFFICERS, 1916-17 

Ii)lperinl Ofiecra. ' r o u i ~ ~ i  O r  Upper S~#Lor, l ir~olc . s .  

No. 4 Drawing ....................................... Jlr.  -1. 11. Sicltol ............ arr. 11. 1'. S : L I : I ~ : U B ~  Itao ........ 3:) D~:,I.~.,,~~~., ,kc. 
OFRce, Bangalore. ,, I> .  I-. \V;CI*I, ,, s .  17, s,~r!, ,~," 

NO. 5 Party,. ........................................................ 3lr. 1'. Il. .\~t<lsr*on Mr. Il~lmodar R h : ~ d i l k a ~  Y? Sarv,.).,,~.~, ,kc. ......... ......... 
n , , r l i v ,  (7,.,,t8,,!l I,#<Ii,, ,, t ! .  \ v v t  

r r r d  ., l l~ t j i  :\l>~Iul It;tl>im, K.n, 
( ' r ,~ t , -n l  I'ruri,rec,~. ,, F. 11. ( ;n t t~ t  

No. 6 Party, ........................................................ > l r .  .I .  0'13. I I < I I I I I S I I P Y  ...... 311.. F:kln:~tIt nilltll 38 Sawryar*, CC. 
Ito,,thrr!i, ?l!itlrl-Aljcld und  ,, b:. :\. hIv><,r ,, Ii:t181 Xunt?t~t! T.Instir 

, l ~ ~ # , l r ~ ~ . ~ .  ,, I*', C!, I'ilrlwr ,, X ~ t l ~ i ~ l : i ~ l  l<l);tn 
., hlt~tt'ilti Ilitl. l1.A. ,, dlin.>ntl KII:LII 
., 1.'. \ Y .  Snnitln 
,, hl. s ,  (;,,, , ,W~L , \ ~ Y , L T  

,, K. S. (:~>~)itl : tclt~t~.i ,  D.A. 

No. 7 Party , .................................................... 3lr. \V .  31, (;orlt>nr ......... Mr. :\lrlvl Ilah-I.-. K . S .  ............ 39 Sarvryovs, zc. 
. l l , r , I r , ~ ~ .  ,, 1 1 ,  1%. S i ~ m w ~ ~ s  ,, K ~ c l i t t d v ~ : ~  3li>nd~tr11li& 

,, V. \V. h l o r t o ~  ,, 1'. S. I'vn:u>w~t~i 
,, 11. 11. 1'. llntterlicld ,, Slbil~ 1,111 
,, 11. '1,. \Vy:htt ., H .  S ; tn~*i~r~l~ntn l~t r t i  Il;to 
, 5 .  S i 1 ,, Sl~i t ik l~  Al~~l l i t~nr~~iu l  Sinlik 

,, F;. S .  S ; ~ t r . - r > ~ ,  11. 4. 
,, J'talin ll~,ln;~ri limy 
,, J i t < , t ~ d ~ ~  AIc~lvan Al\>l<<vji 

No. 8 Party ,... ................................ ...... ............ Air, \V .  I.'. l?. . \cl$~~n* ....... Mr. Annnt:~mn I)ltor\~lil,:~ 3; S~n.rr)-ors, Se. 
drrr(11.0~.  ,, 31. hl;~lti~clvv;~ hlt~clnliar, 3!;~1t~Il~rc, 11.5. 

)!.A. ,, I<. N ~ t ~ ; t ~ : ~ t , ; ~ ~ i , ; t > t ~ ~  (!Ixtti 

NO. 20 Party .................................................... I .  . I .............. Brr. Ill>urlnn ......................... 26 S,tr\.rgars, Be. 
IZr i tv , , lp in~t i ,  ( ' I t i t n i l ,  ,, 0 .  I). .lackson 
l l < O ~ / z .  (</8,,!i<.Of, .Jh?/!lWt, 
Stdlkot .  lol,r,, DLnr ,n -  
.SdI#t, ( ' l t , !~#t<r! t ,  .Jl,l?n.<i, 
Dcnlc, Sr.r,n,trrh. A7,,rir-cl- 
t,CcI, .~ IJa,r tnduo~~r,r ,  D,w- 
:;,,,Ir,, ,7 , r~,~Iol , , ,  . l , , t fa  
,,,,,I Zd, , ,  (.'"2,t<,~,,,,cr,ts. 

Training Section ,... ............................................. Mr. S, s. hlc.\'F. Fielding Mr. Ilsri  Rant Clnn~ithn 11 Surrcyol.~ Bc .  
Jl!i>orc. ,, S, V, S o r n ~ ; t n  Jognlehtr and l'opils: ,, O. K. Narasimltn 

,, K. J I .  V r n k n t ; ~  Itnu 
,, i\llaa (:rd Khan 

p~- ~p 
-- 

~ X ~ ~ ~ ~ \ T ~ ~ ~ ~ ~ T *  J - ~ i e o t . - ~ o l o n e l  R T. Cric~litnn, r l c .  1 .1 .  

( i l l p ~ ~ .  S l l h ~ ~ / ! ; l l ~ l ~ d .  Innperin1 Oflrera. Prori>rrkrl OQiccra. Rr,bordinat~s, kc .  

N ~ ,  5 Drawing ............................................. 11'. J. H. S ,  !I'\'"EO~ ...................................................... 2.4 D n f t ~ m e n ,  k c .  
OfBce, Shillong. ,, E. Clnlldin~ 

..................... ................. .................................................... No. Q Party ,... Mr. a. Snnitl~ Blr. Ram Sing11 27 Survcyora, Be .  
Rc.ngrr1. ,, D I , ~ , , ~  lt;,n, ~ ' ~ ~ ~ n  ,, Amnlpn (:lmrnn Gliorh 

U i h a r  rtnd Orisan.  ,, h. Ti. Hnntcr ,, G o w l  Lnl X i t n  
,, 13. C. Nenl:rnd 
,, Amnr K1,ialrnn >lit13 

... ............ ............ .... No. 10 Party ,... Ahjor E. T. Rich, R.E. Mr. 3l.  T. P r l t r ~ . s  Blr. Hasat ~lul~nrnmar l .  K.R. 28 ~ ~ ~ r v o ~ o r r r ,  h e .  
1:l)per nnl.vr~n. ,, I\'. (;. .l:brls,> ,, A1;tnna K>:~xr Sgr i f t  

,, TI, 11. ( ~ r v ~ ~ l  ,, nl>in,ndm Sat11 Snlw 
,, :\. T'. l)icken~i ,, Ilanr l 'm~nd,  n . 9 .  

,, I)hin,ndn Nn!h 
Ili?nrr~ce, L.C.R. 

............................................. ................. ... NO. 11 Part  Blr. .J.  0. (;rc,im Blr. 1,nrllrnnn nnji .lnrln, R.n. 30 8llrreyora, 
~ r ~ , ~ ~  n,fi,, &;&..... ,, ('. E. (I. F r ~ n c l l  ,, Dall~ir Hni 

Rurmn. ,, 0. .I. TI. Hnrt  ,, Ptxtnl Cltnndrn S m  Gnpta, 
,, 7'. r .  DVW. ,~  H. SC. 
,, C'. 0. Picard 

N,,. 12 party ,...... ... ~ i ~ ~ t . . ~ ~ l ~ ~ ~ l  ,\. aleare, , .A.  ... hlr. 11. I\,. niaeir .............. 311. (:irij:~ sonkrr  nn~cl1 i  ......... a S"rv@~orn, kc .  
Asx<c,n. ., F:. (;. Hnnlinur ,, T'r.~nmxlnr;tnj;ln Rry,n.s.  

., F.. nr. Kcwnv 
,, Ymfnl ln( ! l~ indn Bl i tn ,  

A . A .  
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TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1916-17. 

SUPERINTENDENT OF THE l - ~ o ~ o l l e ~  G .  1'. Tde~los-Conyngtlsm, R.E. 
TRIGONOMETRICAL SURVEY) 

It~rperinl Ofliccrs. 
Lo~trrr Pn,ci~tci(rl Oficcra. Upper Sabordinnte~. Suhnr,li cr, dc, 

/AIlnr.Brd) 
Superintendent's (:olo~l~l I{. .\ .".8.1b~.pr. c.n., Mr. 11. A. Cl~nrr i t~r  ....................................................... 

o m c e .  C.h. ' . ,  H . B .  

....... .........  ti^^ omce M,.. . I .  " , , G , ~ ~ , ' T  ~,, , , t , .~. ,  \ [ .A .  >IT. Ili~nt~lnnn PKLXL.~ Mr. S i t n t  Ktltna~ A I u ' P ~ ~  51 C O ~ ~ U ~ C I . I ,  ,kc. 
Bl:tjrtr 11. AlcU. Uowie, H.B. 

No, 2 Drawing Jlnjar 11. 11. 'l'llnler, r t . ~ .  ...... Alr. (1. U. ~ ~ ~ ~ ' I I I ~ J C I I  J lr .  L:tl S i a g l ~ ,  n.11. ............... 8) Dnftuvvwu, .kc. 

Omce and Forest :, C. (:. IJyrnw ,, lh~ln Sin&, R . S .  

Map OBce ,  Dehra 
,, II.  U. \\'. Ytotcrbnry 
,, 0. s, 1',,4,<,,,: 

Dun. ,, 1". 11. (;c,,,t, 
,, P. 14. Kitc,lbcn 
,, .\bdnl K : L I . ~ ~ ,  n . ~ .  
,, E'. .I. (:ricv 

.................... ....................................................... .......... No. 13 Par ty  Colon<.I G. P. Lrno~.Congnghar~t,  ... 2 C o n ~ p u t c r ~ ,  kc. 
(AsL~.o,tonticol). n.~. 

Ar&,ior 1.1. E l .  'h rner ,  I L E .  
Jlajor 11. ~\lcC. Cowit., 1 1 . ~ .  

........................................... .......................... No. 14 Par ty  .......... Colancl(;.l'. Lmor-Co~~yss l ra tn ,  ............. 2 Cotnpoters, Sc. 
( 1 ' ~ ~ ~ ~ ~ l ~ ~ l ~ ~ ~ ~ t  J .  I I . & .  

AIajor H. i\IcC. Cowir, n.E. 

......... NO. 15 Party, 31, J. deG~urU Ilultter, ,I.* .... Mr. 11. i;. Slt:~rv ............... 3lr. J u p l  nellnri Lal ............... 9 Computers, GC. 
( I ' r i a n g t ~ l ~ t i u n ) .  ,, I,. \ \ri l l iav~~s 

,, H i ~ j  Ijitlli~dt~r J I ~ t h t w ,  
B.A.  

............................................. ......... No. 113 Party, . .  ..................................... .. 31.. Sgccl . lolid Hossein, 20 Cornputera, kc. 
( T i d a l ) .  I . A .  ,, 0. c .  OII~"IK,CI, 

,, Sged Zillu 1Lstlain 

No. 17 Par ty  , ............................... ...... ............ J l r .  H.  (+. s l n ; ~ ~ .  ............... Mr. Srtisli C l ~ s n d n  Aid-erjee 12 Recorders, Be .  
( r , ~ , ~ . < , / l i , ~ ~ ) .  ., I). 11. Lnva 

,, Ibrj BitIli t~l~r A l i ~ t l ~ ~ ~ r ,  
1I.A. 

,, (+. .\. s<,r,,,:,,, 
,, ~ \ ~ K ~ l l ~  ~ ; t l ' l n l ,  1l.A. 
,, 1.'. .I. G I I P C  
,, S .  N .  Clmt~ckcrbutty, 

Ir.C.E. 

0. 18 Party, ................................................... Xr.  1.;. C .  .J. Dond ............ Nr.  Karuue Kunur  Das, o . ~ .  f nrapPtio ob. 
(211~~g~tettc).  ,, l{um;r I ' I X P O ~  Itny, B.A. ,, Uldlla Uhusru Slronte 

,, S.  11. > l \ ~ z u ~ n d a r  
s('rlreT.S. 

,, l{:cj 1l;~Im;~~lur Alatltt~r. 
12 Computers, &e. 

R.A. 

No. 19 P a e y  ....................................................... 31,. F:. C. .I. nond ............................... ......... 
I ,CPIPJ .  ,, 0. N. P o s l t o n ~  

.. 3 Cornputera, &o. 
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J t 
WORK OF FIELD PARTIES, &c.-TOPOGRAPHICAL GUI1VEYS. 9 

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

13. The t w o  following tables show respectively the prokTess 
of the topo,rnnpbic:~l progamrne assigl~eil to the dep~rtlncut in 1905 

and the out-turns and costs of ilifl'erent parties during tlie year under 
report. They are followed by brief descriptions oE the work oE each 
topographical party. 

In 1913, the Secret,:lry of State sanctionell a sclieme for the rcduc- 
tion of the scale of survey of certaiu sparscly pnpul;rted areas of India. 
This will greatly reduce the area of survey on the one-inch sc:~le and 
conseq~iently accelerate the rate of progess of topographical surveys shewn 
in Table I1 bolow. 111 orrlcr to give a better idea of wli;~t tvorlr actually 
lies before the departulent, it uray I)e reu~arke~l  that of tlie area reurain- 
ing for survey about (i00,OOO square ~nilcs ;Ire lilcely to be surveyed on 
the half-inch or s~ilaller 6c;rle. 

Table 11.-Progress of Topographical Surveys since 1905. 

Surrcy yrnr. 
Scnlcs Sllr\,cy, ? ~ O L . I I I E ~ I I  S0nthcr11 E n s t r r i ~  1 Circle. Circla. I Circle. 

Approximate areas for the whole 750.000 542.800 528.800 1,821,600 
topographical Programme. I 

1906 0 6  ,.. 
190G-07 ... 

1007-08  ... 

1908.09 ... 
1909.10 ... 

1910.11 ... 
1911-12  ... 
1912.13 ... 

1013.14 ... 

1914-16  ... 
1915.16 ... 

1916-17 ... 

I Total Areas completed to date . .  207.599 142.986 1120.998 471.583 
I 
I I I 

I 

,qq, i,ti,cs. 

18.160 

23.844 

36,217 

42.692 

46,101 

49,917 

43,G2l 

63,377 

66,786 

3G,G76 

32,:)42 

32.750 

l lnst ly  2.illcb nnd l . inch 

ditto ... 
ditto ... 

ditto ... 
Jlostly 1-inch ... 

ditto ... 
ditto ... 

Mostly l.incli and i,.incli 

ditto ... 
ditto ... 
ditto ... 
ditto ... 

Approximate areas remaining for 
survey. 

I ' ,qq. 112i1c.~. sq. >,iilc.~. sq rnilc.~. 

G.278 1,660 i0.342 

r. - 1,alD 7,666 8 . 6 9  

1 4 0  9,256 12.431 I 

i I 
542.401 399.814 407.802 1,350,017 

11.542 

9,736 

9.21H 

10,654 

11.836 

14,890 

5,056 

G,931 

9.723 

18.624 

23,833 

27,52H 

23.862 

28,192 

26,059 

12,331 

8,168 

11.689 

12,52G 

12,534 

13,171 

9,116 

13.349 

16,844 

19,286 

17,243 

11.338 
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Table 111.-OUT-TU RNS and COSTS of Topographical Surveys, 1916-17. 

~ 
~ - ~_ - . - 

- .- -~ - - ~~ ~ 

No. 6 P a r t y - B e r i r r ,  Centni l  Inrlirr rrrrrl ! '~rrlr,rl l ' r~ t . i r~c r s .  

1Vcll ~rlnodrd nillirlntcd p la ins  ... I-inch Origi~rnl Survey ... 
1Voorlcd in l r i cn l r  11ille ... 1-inch Revision Surrey ... 

No. 6 P a r t y - B o s l h n y ,  ITyrferGhrid <rrtrl Jlnrlrtrs. 

, , t y  r l / ~ i  ... $-inch Originnl S ~ ~ r v c y  ... 
[J,r~lrrln(it~g nnrl r l r l l i~lntrd ... 1-inch Or i~ inn l  Survey ... 
n/oodcd ga l - lopprd  7rills ... It-inch Resurvey ... 

No. 7 Par ty - J In (1 rne .  

I'nricd ... . . . ... 1-inch Originnl Sur rey  ... 
; \ r ~ o ~ l r d  i n l r i r n t r  71illa ... 1-inch Supplenlen~nry Survey 
.\,de,!, r n ~ u / t ~ t i . ~ g  arnrl 11iIIu . .  2 h c h  Original S U ~ W Y  ... 

Di l to  di t to  ... 4-inch Original Survey ... 
No. 8 P a r t y - . \ r , ~ r l r ~ ~ s .  

H i g h  luooric,l rind lutu in l r i en l r  hills 1-inch Original Sur rcy  ... 

PARTY nnd LOCALITY. 

Chnrnclcr of  Coulltry. Scnle nnd Class of Survey. 

- 

COST O P  
SURVEY AND 

RIAI'I'ING. 

''st- 
c0st.s. mtce. 

OUT-TURNS. 

-. - - - - 
A~~~~ ~ ~ b ~ l ~  

on cacli on nII 
scale, ~ ~ ~ ~ l ~ ~ .  

TOTALS, SOUTHERN CIRCLE:- 11,789 sq. m. Rs. 2,68,414 t",";' 22.8 

!, ,? 

RE~IAIIKS. 

SOUTHERN 
CIRCLE. 

( f l  E r c l  nr 
13,1I!Kl, coet. 01 
~nel) ninl~pi~ng. 

f s() This mrcn Inn< 
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~ r o k t , ;  kill!/ grorlrld nn(1 rucll.~uoorlr(l 1-inch Sopplemcntnry S u r r  
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Table 111-(Concluded).-OU T-TURNS and COSTS of  Topographical 
Surveys, 1916-17. 

Re3ranh-s. 

COST O F  
SUIIYEY AND 

JIAI'I 'ING. 
- -- 

I Jh l lTY n ~ i d  LOCALITY. 
OUT-TURNS.  

- 
Chnrncter of Country. Scale and Clnss of Snrrcy.  

~ 
~~ ~p~ 

A ~ L . I I S  Totnln 
on  c:rc~i on all 
Scnlc. S - . _ _ _- ~ ~. -- 

, ~ q .  ini/c,. I 1 . 9 .  I ~ f a .  ) EASTERN 

-------I- -- 
I i . I CIRCLE. 

I 
I 1 ,,,ilo. 

No. 9 Par ty -Be i ryn l ,  Bihar n81d 01.isaa. I 

! in Bihrir anB Orissn. 8 nl:tppe,l. 
1 (1) Includes costs of 

cornpt~kdtions ancl 

i inch mapping aud 

No. 10 Par ty -T 'pper  B i ~ r n ~ a .  H a .  ,416 co*t of 
S i b s i m ~ r -  Unrmag 

Hig71, Trills donscly uuooile(l 
Ditto (litlo 
Dit to rlitto 
Ditto flitto 

No. 1 1 P a r t y - U p p e r  tlnd Irozcer Biirii~u.. I 
Densely v~oorlerl l i l l s  and s~uanip 1-inch Original l u r v e y  

uegctntion. 
Densel!/ ~ ~ o o d c t l  7rills ... ... 1-inch Rc171sion Survry ... 
H i g h  lrills rleiiscly rvoodcd ... 2-inch Original Su r rey  ... ITHI 
No. 12 Party-ass an^. 

Plains, pnrtly iwtder cultivation n?rd 1-inch Original Su r rey  
part ly  donselg woorled. 

Dcnselg quoodcd plains anti lolo 2-inch Original S u n e y  

"' ' 
1,879 '1,19.919 63.8 

l~il[s. i I ,  
TOTALS, EASTERN CIRCLE :- 9,723 3q. m. Rs. 4,71,222 :gi- 48.5 

-- - - - ~ . -  . ~~ - - - - -  -- - ~ - -  - - -- --- -- ~-~ - - -~ .- 

GRAND TOTALS :- 33,181 sq. m. Rs. 10,42,656 yzk- 31 -4 
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NORTHERN CIRCLE ( r id? Index map No. 1 ). 

14. NO. 1 Party.-This party surveyed an :wen of 4,011 square 
miles on the scale of 1 iuch = I mile in parts of K ~ ~ s l r ~ n i r - J n n ~ n ~ ~ ~  
Chnmb:~ Stntes, and in tlre districts of GnrdBspur, I-Ioshilrpnr anrl T(sllga 
of tlre Puu.jah. 

The country surveyed varied from 8.50 to  15,300 feet in altitude, 

nnd consisted of well cultivate11 plaius and intricate foot hills, and rnoun- 
tainons well-moorled valleys. 

An area of 208 square ~rliles \vas surveyerl ou the sc:~le of 4 inches 
= 1 mile in the Pesl~ii\vnr district of the North-\Vest Frontier Province 
for ~irilitary purposes ( u i ~ l c  page 17). 

15. NO. 2 Party.-This pt1rt.y surveyed n total :tre;l of 1,291 scluare 
nliles on the scale of' 1 inch = 1 n~i le  i l l  the Gnrg;~on district, and 
the N%hlra, Jir~rl : ~ n ( l  P;~ti:ila States, of the Pun,j:~l), and ill the ;\I\\,:l.r, 
Bharatpur and Jaipur Stntes OF tlie Centrill Inrlia Agency; also :rreils of 
4 sr1oal.e ~niles on the I$-inch scale in the State OF Al~var, l,(i22 S ~ U I I ~ G  

miles on the hall'-inch scale in the Staten of Al\v:~r, Rllarotpnr anrl J;lipnr, 
and GS eqa:ue miles on that  O F  4 inches == I mile of I~r~perinl  Dclhi :rnd 
Delhi Kew Cantou~nent .  

The country surveyed \vas I~illy I\-ikh ;I good nu~nher  of sand hills. 
I n  a(lflition, trinng~ilntion and traversing of R5T! srlu:lrc miles and 

189  linear ~niles respectively were cnrrieil out  for current one-inch detail 
survey in portions O F  Alwar, Bharatpur, Jaipur and Patisla States. 

16. NO. 3 Party.-This party surveyed a total area of 2,791 sqn;lre 
nriles in the Bu~laun,  B:~reilly, Oarhn%l, I\IorBd;il);irl, Naini TBI, Pilibhit 
and Sl~iil!jal~linpur districts of the United Provinces ;lull R ~ I I I ~ I I ~  S t ; ~ t e  
(Rohilklrancl). Of this area, 2,619 square lniles wero resorvcycrl on the 
one-inch scale, 11 square miles mere surveyed on the two-inch ~cnle ,  3 
square nriles (of t,he 3Iuktesnur reservcd forest) were nupple~nented on 

the  four-inch scnle. and 118 square miles were survej-cd on the four- 
inch scale. The two last n~entioned were speci;ll forest surveys (vida 
page 16). In  a~ldition, 1,588 6rlnare miles and 588 linear nriles mere 
respectively triangnI:~ted anrl traversed in i~dvance with the ohject of 
exten~ling survey operations into these :Ire;Is in suhnecluent years. 

Tlre nature of the conntry varied in cliar:~cter and urny co~~venien t ly  
lIe divi~led into three hel ts ;  fairly open :ind well cultivated plains in 
the s o n t l ~ ,  densely nzooderl hills in the north, with the well-moorlerl and 
low-lying tracts of t l ~ e  T:~r:ti and Rh:il)ar in the centre. 

An area of 112 silu:Irc ~niles \\,as also surveyell in the Attoclc 

district of the Pun,jal>, (vi( lr:  page 17). 
17. NO. 4 Party.-A ~ e c t i o n  of this party swveyerl an area of 

1,329 Aquare miles on tlre 6c;lle of 1 inch = I n~ile in the districts of 
Gorakhpnr and Bnsti of t l ~ e  ITnited Pro\.inces in continuation o l  last 
yenr's prn_m:l~nlne. Tht* continuity of well c~~l t iva ted  fieltls is hrolten I)y 

vill:lge-sites, nu~~rcrorln orch:~r,ls of I I I ; I ~ K O  trees an11 the t r e ~ l e s s  :lnd 
floo(l-sn~ept t,racts oil t)otlr I,;~nks of tlre k i p t i  anrl A I I I ~  ~i\ .ers .  The 
Ral,ti rivel. tra\rerRes : i ~ l ~ ~ o s t  the \vhole length of country xnrveyerl. 

18. Tank Survey Detachment . - l 'h i s  ( l e t ; ~ c l ~ ~ ~ ~ e n t  s ~ l r v e ~ c i l  an 
are:, of 29; ti,lu;~re I I I ~ I ~ N  in Southern \\':~xiri&in on t h ~ .  scalc of 1 inch 
= 1 111iIe. -. , - 
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TIle country surveyeil varier1 from 1,200 to 8,000 feet iu altiturle, 
and consisterl of  I,arren rocky hills; the only w:~ter  o l~ ta i~~ol , le  lay in 

a fcw of the larger ? ~ d n s .  
~h~ Hur,.eg l~aserl on  previously esecnte~l  triangnlntion. 

19. Recess Work.-The fair-inapping of the Following n u t n b e r ~  
of sileets of tlre current and previous ~ e a s o ~ l ' s  survey rem:~ined for co~r~plet ion 
on 30th Septer~~l,er  1.917 :- 

Sheets on the half-inch scale ... ... 2 

Sheets nu the one-inch scale ... ... *52 
Forest S ~ ~ r \ , e y  sheets on the two-inch scale 7 
Special four-inch snrveys for pul,lication on  

the two-inch and four-inch ~ c a l e s  ... 10 

The bncknarclness oP fair- napping has been due partly to the very 
late return i r o ~ n  tlre field oE Nos. 1 an11 3 Parties, an(l partly to  the 
rcdnct,ion in the  estal)lisl~ment of KO. 4 Party nu a~~~nlgrnmation with the 
Sin(l-SGg:~r Party. KO. 2 Party has failed to deal with its current 

mapplug. 
Hale-inch 1n:lpping from pnl~lishe~l  n ~ o d r r n  one-inch sheets, or from old 

tmns-frontier I~alf-inch maps, is dealt \\.it11 on page 39. 

20. Particulars oE special \vork done by Nos. 1, 2, 3 m ~ d  the 
Sind-Siigar Parties. and I I ~  the Pnu,inh Riverail1 Detachment, are given 
on pages l i  and 41. 

S O U T H E R N  C I R C L E  ( lrific Index map No. 2 )  

21. N o .  5 Party.-This party surveyed an area of 831 square miles 
on the one-it~clr wale in the Akoln an11 Amraoti districts of E e r i r  
:ul,l in the Uetill and S i n ~ i r  districts of the  Central Provinces. and 
trianRol;~te<l an nren of 412 sclu:rre miles in the  Hosl~nngal)n(l district 
of thc Cent,r;~l P~.o\,inccs ant1 in the I3hopil St:lte of Central Iullia. 
The country snrveycd consists ol  jungle-cla11 hills an11 of ~vell-wooded, 
cultiv:rte<l plaius. The ~n:!joritjr, incli~tling the hen(l-quarters, of the 
p : ~ r t y  rerl~ninecl at R:rng;rlore thro~ighont the year : ~ n d  \\-as principally 
c~nplo),c(l on the S:tir-n~:~pping of 11alS-inch slieets co~npiletl from published 
sheets of t11c one-inch u1al). 

22. N o .  6 Party.-This party ~nrveycd  an arc:) of 7.333 q u a r e  
iniles on (liferent sc:rles in tlrc Slrolapur nud Ri,j,?pur dietricts and the  
Altalkot, I<ur:rnrl~iil : I I I (~  S.ingli States of Bolnl,ay and in the Osmenil~ad, 
Bidar, C:ull~argn, Blcd:~k, AtriT-i-l):rld:~, i\'nlgoncla ancl BIahl~i~l~nngar districts 
o l  Hydcmhitl, :III(I t~.inngulatetl nn :lre:r ol' 13,'LSO slluare miles in the 
I:i,j.ilxlr an11 Dl~ir\v.ir districts ol' Ro~llbay, in the Bellary district oE 
11:11lr;ls :rntl in the GnI1):lrgn, R;~ichirr, Atrll-i-l)nlda and J[alrbi~bn:~g:ir 

clistricts o l  Hy~lcrabarl. 'I'l~e c o n n t ~ y  snrveyed is undol;rting and highly 
cultivated in t l ~ e  liolnlbay are:), the Hyderilxicl port iol~ consist8 of 
woode~l, rocky l ~ i l l r r  and sc:lttoretl 11o11lders interspersed with areas of 
ct~ltiv:~tion and lo\v scrub jungle. 

23. N o .  7 Party.-'l.'lris party surveyed an area of 3,312 square 
milen on varions sc:~les in the Nclloro, Chittoor :un(l C h i ~ ~ l e p u t .  districts 

of n l a ~ l m ~ ,  tri:~ngiilated an area of 6,004 square miles in the Iiurnool, 
Cudd:tpah, Guntilr and Nellore districts of Madras, and traversed 132 
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linear iniles in tlre Nellore district. 'rhe country surveyed includes a 

portion of the eastern slopes of tlre Eastern Glrnts and of the undulating 
ground exteniling, in an expanse of wooded and cu1tiv;ited lands brolcen 
a t  long intervals by detncl~ed knolls, frorn the foot of these GIi%ts to 
the sea coast. 

24. NO. 8 Party.-This party surveyed an area of "3 square 
miles on the one-inch scale in thc Tinncvclly clistrict and the Trava~lcore 
State of Madras, tri:~ngulated 1,630 square nlilcs in the Madura and 
Ran~niitl districts of Rtadms, and traverse11 258 linear miles ill tlle 
Tiune\~clly clistrict. The country surveyed comprises an unexplored 
portion of the Pandalau~ hills; the country is for the iirost part covered 
with evergreeu forest wit11 densc ul~dergrowth, there are littlc or no mcaus 
of co~~~urunica t io~r ,  nod transport and labour are extren~ely difficult to 
obtain as I I I ~ I ~  fro111 thc I O W  country will i~ot ,  enter this area. The survey 
was elifticult and entailed consiclernble hardships on thc incn~bers of the 
party concerned. Thc ~na,jority, including thc head-quarters, of thc party 
reniained nt Hangalore th ron~l ront  the yenr aucl was principally e~nployed 
on the fair-mapping of hnlf-inch sheets co~r~pilecl froin publisl~ecl shcets 
of the one-inch map. 

25. T r a i n i n g  Section.--This section toolc tlre field in the $o16r 
and T u r n k ~ r  districts of Mysore. 3 uppcr suborilinates and 10 lower 
suborcliuates receive11 instruction in topogrnphical survcying. 

26. Recess Work.-The n~hole of the area surveyed this year 
shoulcl be fair-mapped by t l ~ c  end of 1917. 

27. The report on cantonr~ient surveys, nndertalten by No. 20 
Part,y, is entered on page 18. 

EASTERN C I R C L E  (rule Index map No. 3). 

2 8 .  NO. 9 Party.-This party surveyeel :rn area of 1,362 square 
nriles on the one-inch sc:rle in the i \ Iurslr id~l~id,  Nadi% aurl Burdn~au 
districts of Bengnl, anrl an area of 319 square ~iriles on the sarne scale 
in  the IkIougli j~ and Hhiigalpur districts of Bihir  ~ n d  Orissa. The 
country suiveyed in Bengal is low-lying aud nowhere is i t  even 50 feet 
above ~ea-level. Except along the Bhigiratlri o r  I-Iooghly river and other 

large streams where villager, cluster thickly on 110th I~anlts, the country 
cousists of large open tracta of rice cultivation spnrscly dottcd with 
villages and clumps of trees. I n  B~hiir  the general level of tlre country 
is 500 feet. but a range of hills rising nt its highest point to 1,600 feet 
crosses the area from south-west to north-east, the hills being forest clad 

and the plains cultivated in parts with rlry cereals chiefly dhal and 
nlustard. 

29. No. 10 Party.-This party surveyed an area of 3,454 square 
miles on ditl'erent scales in B1yitkyin:i and Putao districts of Upper Burnla 
and triangolated nu area o i  4,752 square n~iles in advance for detnil 
surveys on the scales of one inch ancl half inch to  the mile. The country 

surveyecl was tlensely wooded and ranged in altitude from 600 feet in the 
valley of the Mali Hkn to 11,300 feet in the Kunron Bum forming the 

watershed between the Mali H k a  and Chindwin rivers. There are no  
roads and villages over large areas lying along the eastern slopes of 
Knmon Bum. - ,  



30. NO. 11 Par ty . -So .  11 party surveyc~l :I total area O F  2,709 
square miles, O F  whicl~ 2.21:3 srju;~re miles \\.ere on the one-inch ~ c a l e ,  
178 scluitre miles 011 t,he two-inch, an11 318 sl(u:lre 111ile3 one-inc11 revision 
survcy. I n  the Mergoi district an11 Arcllipel:~go 4,076 square mile8 wcre 
triangolntctl. 

T l ~ e  nrork lay in the v:~lley of the Ten;l~serim, :lnd the extreme 
nortll o f  the Archipelago in the Meryni ~listrict. Fro111 t l ~ e  sea littoral to  
the ln~lill \\~atersl~etl, iorrniny the ;~~ln l i~ l i s t r ;~ t ive  boundary 11etn.eeu Dur~na  
and Si:llu, the country varied I'ro111 ~ leuse  ~n:lngrove s\cralllps intersected 
by nulneroiis creeks, to steep hills rising to  an eleviltion of 4,000 feet, 
covere~l wit11 ;~llnost p r i~ l~evi~ l  tree growtll, i~~termiser l  with ~ lcnse  :lre:ls of 

b;lml)oo :~nrl cane. 
The two-inch survey, :In11 part ol  t,lle revisiou, were respectively 

carrie~l out  in the ~listrict of ICy:tulcsc, and in the district of Alen(lal;~y 
and the Sor thern  S11:lu S ta tes ;  thc cou~l t ry  consisting of n~ell cul t i r t~ted 
areas in the latter, an11 o l  l'i~irly stoep hills densely woorled in the Former. 

31. N o .  12 Party.-This party surveyed 1,747 siluare llliles o n  
the oue-inch scale, :lncl 1:I1 silo:lrc miles of reserved forests on the  two- 
inch scale in thc districts of Lakhin~pur and Sibs%g,lr anrl the Kortti-East 
Frontier Tmct, Centml :rnrl Eastern Sections. 466 linear miles oT traversing, 
covering :In area of 1,111 s(lnare ~tliles east of the area surveyed, was 
also carried out to provitle points for (letail survey in 1917-18. 

Generally speaking the \\,hole area over nfhich survey and traverse 
operations were exteu(lell is \yell-irootlell, tree, cane, and high grass jungle 
being intersperset1 wit11 nulnl:rous tpa gnrtlens :~nd  rice cultiv:~tioll. The 
country comprises the alluvial plains of  the Brahulaputra ml~ich is  the  
principal river in the area. 

32. Recess work.-There mere no arrears of mapping O F  the previous 
season's survey on :IOth Septelr~ber 1917, I ~ u t  of the current se:lson's 
survey G shoets remain unfinishe~l, these sheets will l ~ e  completed before 
31st D e c e ~ ~ l l ~ c r  next. 
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33. Details of the topograpl~ical surveys of reserved forests 
executed I)y field parties of the Survey of I n d i , ~  are given bolow. The 
slirveys \\,ere mostly on  tlre two-inch scalc, but in special cases the 
four-inch and one- i r~c l~  scnlex were used. Uouud;~ry surveys on the 
four-inch sc:lle were also 1nac1e nrhcre required. 

NORTHERN CIRCLE. 
34. Kumaun Forest Circle, United Provinces (1Vccini Il'til 

Dist,rict Fu~est.s).-T\venty-Sour hlockx coveriug an area of i2.0G3 square 
miles in the Peora, Bho\\,iili, R l ;~uor ;~  ant1 Sarhon Forest Ranges were 
surveyecl on the four-inch sci~le, and a revision survey 011 tlre same 
sc:lle of 2.90(i square u~iles in the Latauli Rlock was also carried out 

for t,he Imperii~l B:~cteriologist, IkI'lukteslvar. l'relin~i~lary to future surveys 
on the four-inch scale all area or 95 scjuarc miles was triangulated in 
advance, and 34.7 linear miles were traversed. 

(Sot~ t l ie r~ t  Gcc~.l~zc(il Fo~c,st Dit.ision).-About 3 scln:lre miles ncre  
surveyed OII  the two-inch scale. 

SOUTHERN CIRCLE. 
35. Madras Forests ( i h l l o ~ c  Dixtricl).-Two extensions of the 

lTelikondn Block in the Rnpiir Tiiluk and one in the Udayagiri 'riiluk 
covering an areti of 114,537 srluare lniles were slirveyed on the i'onr-iuch 
scale, an11 sixteen 1)locks in the Raper Tuluk, two in the Giirliir Taluk 
and two in the Nellore Talnk, covering nn area of 65,592  quar re miles 
were surveyed on  the two-inch ~cillc. Theodolite traverses were also 
carried out  :~loug portiotls of thc Vvlikondn reserve lvllere no traverse 
dat:i of the JI:~clras Revenue Sur rey  were nvaila1)lc. 

EASTERN CIRCLE. 
36. Assam (Eosfci.?~ Forest C1i~*cln).-The P:lnicliIringia, Dirai, 

Al)hnipnr, rind Sola reserves, covering ;In nre:L or XF.2G srlnilre ~niles 
in the S i l~s . ; l~ar  tlistrict an11 the Jok:~i, Dil~ingmolth nurl Dihrn reserves 
co\~eriog :III area oC 45.(if; srluare 111ilcx in the Lakhinlpur District ncre  
~urvcyetl  on the two-inch ticale. Portions o l  the I)onnclarics of thc Sola, 
Jokni, Dihru ant1 Upper 1)illing (cast 1)lock) I'orcsts were traversed anrl 

plots of these will I)e preparcrl in flue coursc. 

37. Burma (ilT~,~.thert~ Fovrst Ci~.rlr, ~ll?/;tli!/i?l,i I"o?.c,$t Ili~~inio?a).- 
An area of 59.8 s<ln;rre rnilcn of the Rlolcso cxtcnsion which is to 
forln p:wt of  the Intln\v,vi rescrve \v3H ~ u r ~ c y e i l  011 the two-inch scale. 

( i l ~ r ~ i l ~ t i l ~ ~  Fovcnt I l i ~ , i a ; ~ ) ~ ~ ) - - ' r h c  r e n ~ ; ~ i ~ ~ i n g  portion of the Peynman 

reserve covcring an :wen of l i i . i 5  riqmlre lniles \\,as ~urveyutl on  the 
two-inch scalc. 

(Sot,,tltc1,7~ Forxst Ci,~.c/r, I l ' r i~asnei~;~~~.  F o ~ r s t  Divi.sio?a).-An area of 
1 . 1  s :  ~niles in the Auckliu~rl Bay reserve mas surveyerl on the 

one-inch wale, ;lntl t l ~ e  survey of the Snni1:rwut I'orcst wan completc~l, 
bu t  i ~ s  tile l)oand:~ry oE the reserve ha@ not been tlemarcated its area 
cannot be definitely a8cert:lined. 

r ,  ,-1 

P J  



III.-CANT()NnfENT AND LAHCiE-SC:ALE STJKVEYS. 

38. No. 1 Party.-During the year under report a rletncl~ment 

w a ~  employed on n~ilitirry RurveyP, on  the 8c;~le of 4 inchen = 1 mile, of 

an ;bre:l or 208 square n ~ i l e ~  round Peshiiwar, in the North-West 

Fror~tier  Province. 
TIle country surveyed was for :I great part higbly irr iat ted and 

intersected I,y numerous hranches of the IZiihal river, while, ou the  
west, it  was a harreu stony waste cut up by innu~neral)le ravines. 

The fair map, consisting ol' (i sheets, each drawn iu 2 11:llves o n  
the scale of survey for pul,licatiou prim:lrily on that  of 2 inches = 1 mile, 

is ; ~ t  present unller prepnratiou ill the party. 
The cost-rate of  survey works out  a t  Rs. 70.7 per s11n:lre mile, and 

tlrat of mapping a t  about Rs. 23 per square mile. 
39. No. 2 Party.-This party ci~rrietl out  the first of the  biennial 

revisions of the four-ioch !naps of I~llperial Delhi and the Delhi New 
C:~ntoument during tlre year under report. The a r m  dealt with amounted 

to  64 square n~iles. This reviyiou disclosed very considerable changes 
since the execution of the origi1l:rl survey on  the salne scale. These 
changes mere due, partly to rlelnolitions and to  new lays-out and new 
construction, and partly to extensive levelling operations. These latter 
neccssit:~ted an entire recontouring of most of t,he area of the Imperial 
City. Obscr\-;ltions, with a view to the determination and elimination of 
an error in tlre geog~aphical position of the detail of the original map, 
were :rlso undert,aken, as well as a careful traverse survey of the eastern 
boundarv of the Dell~i  Province on the left hank of the Jumna river. 

4P No 3 Party.-During the year under report the party 
c:lrric out :I survey, partly original :111(l partly supplementary, o l  some 
11.' stluare miles of country near C:~mpl)ellpore in the Attocli district of 
t l ~ e  I'un,jah. 

'rhis sarvey 1v:rs executed on tlrc scale of 3 inches = 1 11ri1e. I t  wirs 
c;rllctl for urgerltly and at  very short  notice by tlre milit:~ry 
authorities, lor the purpose or an Artillery Practice Camp, and \\-as 

put through iu 22 days. 
The Fair map is being drawn lor publication in the Northern 

Circle Drawing Office. 
41. The P u n j a b  Riverain D e t a c h m e n t . - T h e  detachment 

continue(1 the work of  traversing, null laying down base lines. 977 linear 
rniles of ~nnin circuits and 2,246' liuear miles of 11linor traverses 
were run : 1,359 theodolite stations of the former and 8,535 of the 

latter were fixed in the area 1111der water action of the rivers Indus, 
Chenll). RSvi, and Julnnn in rlistrict,s Dera Gi~dzi  Khln ,  Muznffargnrh, 
Mult.'ln, A~nbiila and Sahiiranpnr. 5.77 corners of 179 squares urere 
d e ~ ~ ~ n r c : ~ t c d  wit11 perulanent 111ark-stones on both banks of the Iodus 
: ~ n d  .IIIIII~;I  rivers in districts D e r : ~  Ol~azi  l<h.'ln, Muzaffurg:lrh, ~ ~ ~ ~ b s l ~  
1111rl Sahiiranpnr. These are to  Rerve as bases for  the future survey 
and rlenlarc~ltion of boundaries and fields in tile beds of the rivers. 
1,2:ll plottetl and 355 boundary 7)~astiuix (settleurent mapping sheets) 

011 scales of ,& (Dera Ghiizi K h i n )  and %,&, (A~nbila) ,  and 31 
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four-inch sheets were tmced 2nd supplied in t i ~ n e  to the Settlement 
Officers. Besides these 191 ~nisccllaneo~is traces were prepared and 
all tlie traverse stntions mnrkcd during tlie year were plotted on  30 
four-inch sheets. 5 riverilin boun(1:lry sheets, (scale 4 inches to  a mile), 
of the Bei3 (districts Kiingrn and Hoshiiirpur) were typed and finally 
esanrined. 

Tho work mns continued in the ICiingra district during the year. 414 
traverse stations were compnted and plotted on 2 four-inch sheets; 
the coniputation volun~es of Piilampnr, Ki inpa  and Niirpur have 
t o  a great extent been completed. 1,187 plotted n1,ccsauis of 59 ti/& 
( sub-villnges) nnd 102 enlarged boundary nacistzvis of 32 villages 
of the Beis, on t,he scale 20 and 40 kci?nl,s (one  liur))~= 57.5 inches) 
t o  nn inch, and 18 traces of 1s sheets, on tlie scale 4 inches to a. 

mile, mere supplied to  t,hc Settlenient Officer, g i n g r a .  Bcsides these 
10 niiscellaneous traces were prepared. 

The computation volumes of the Sinilil district mere completed 
during t,he year. 

The Iinn{gm Road Stii.vcg mas carried on in continuation or the 
Inst yeiir's programme with the ol!ject of co-ordinntiog the road and 
settlement houndaries. 53.30 miles of road, from mile No. 48 to 53.28, 
froin mile KO. 94 to 9172,  and horn niile No. 89 to 53.26, were 
snrvcycd. 840 points were fixed with tlreoilolite and 55 linear miles 
tmvrrse~l .  29 sheets (scale 200 feet to  on inch) of the main road, and 
9 3  sheets (acnle .iO feet to nn inch) of 20 l~iizcirs, surveyed laut year, 
were plotteil, typed, examinetl and supplietl to tlie Executive Engineer, 
Provincial Division, K i n g m ,  togvthcr with copies of klictsrlis (records 
of rights) relating to the saune. 27 shcets (scale 200 feet to an inch) 
of the main rontl and 5 sheets (sr :~le 50 feet to  an iuch) of 5 bnznrs, 
surveyed this year, are also allnost rently and will be supplietl to 
the  Esecutivc Engineer early during nes t  winter. Besides these 
7 indexes of Inst ycar's work ant1 5 of that of this year were 

on the scale 4 inches to  a mile. 

the end of August 1917 some traversing was undertaken for 

a three-inch nrilitary survey close t'o Ca~npl>cllpore. 1X linear miles were 
run anll the heights of traverse stations fixctl. 

42. No. 20 Party.-During the year unrler report, t l ~ e  parby was 
enlployed on  the aurvey of the cantonn~ents anrl n~ilitnry station8 of 
Riwalpindi, Chitriil, Drosh. Cihoirnt, .Thelorn, Siilkot, Topn, Dharnis~la,  
Chanlan, Jlrinsi, Deoli, S e e n ~ n c h ,  Nasiriihiirl, Ahmndnagar, Dmzinda, 
J:ln~lol;r, .Jatta, and Zlin on the sixteen-inch scale, and on the Hurvey 
of t,lle l,,i;ti,.s of Riiwalpin~li, Jheluni, Sillkot, Topa, Jhiinsi, Deoli, 
Ncelnuch, Xrairihiiil ant1 Ahn~adnagar on tlie acale of 63 inches to 1 mile. 

The triangnlntion ant1 traversing of Chitril, Drosh, Cihairat, Dharrnsiln, 
Jhinsi, neoli, N n ~ i r d ~ i i d ,  Alim:~tlnagnr, I)mzinda, Jandol:~, Jnttn, and Ziim 
were con1plete(l during the year. Jh ins i  ant1 Ah~iiatlnagnr have been 
trn\er,qerI in :rrlvnnce for the year 1917-18. 

Twenty-sis fair ~ h e e t n  have been ~ n h ~ r ~ i t t c r l  for publication, flisty- 
tire fair sheets are remaining nnrl will I)c sent lor  publication by 
July 19lH. 

Thie party was trnoflferred from the Northern to  the Southern 
Circle from 1st April 1917. 
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.Out-turn and cost-rates of  Cantonment Surveys, 1916-17. 

I Ils. Hs. per acre. 

RLlvnlpilldi. Chitrill, Drosli, 
Glinirnt, J l ie l i i~n,  Siiilliot, 
Topa, Dl~nnnsiiln, Clin~nnn, 
JhLnsi. Dcoli, Nccnloch, 
Nnsirirbild, Alimadn:~gnr, 
Drazindn, Jnndoln, Jn t t a  
nnd Zii~ri . . . 

Rijwalpindi, Jhelum. Siiilliot, 
Topn, Jhiinsi, Dcoli, Nrcmoch,  
Nnsiriibild and Alunndnngnr ... 

Alphabetical List of Cantonments and Military Stations surveyed and 

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

up to 1916-17. 

(1) Dnnnu Cnntonment. 
(2) Drhrn  Dlln do. 
(3) Por t  Locklinrt do. 
(4) Gunn  do. 

(5) Rnngii (10. 
(G) Hlpi ir  (Dnbugnrh) Rc~ i ioun t  DepOt. 
(7) J ~ i l l u ~ i d u r  Cnntonment. 
(8) Rallcn do. 
(9) Iianiptce do. 

Lniidour Canloiimcnt. 

hIccrut do. 
Quctta do. 

Quc t t s  Civil Stntion. 
I<Pjlcot Cantonment. 
- - 

..iimnpur I < e ~ u o u n t  DepBt. 

Snniiwar Cantoument .  
Saugor do. 
Tlial do. 
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1V.-TBIGONONETItICAL SURVEYS. 

G E O D E T I C  O P E R A T I O N S .  

43. No.  13 Party.-Astronomical Lati tudes.-No latitude 
operntions were undertalcrn, there being no officer availal,le. The establish- 
ment of the party w:ls elnployed a t  head-quarters. 

The marking oE Longitude Stations by l n e a n ~  of suitably inscribed 
dabs  was continued. 

44. N o .  14 Party.-Pendulum Observa t ions . -No observatione 
were macle, as  no officer was availnhle. The establish~r~ent of the party 
was employed a t  head-quarters. 

45. NO. 15 Par ty . -Tr iangula t ion . -Dur ing  the year uuder 
report the l'ollon,ing series of triangulation mere carried out:- 

(a).  The ~llricltr?.cc Se~ies. (96). 
The building oE this series, which lies along the parallel of lool 

between the Great Arc and South-East Coast Series, was completed in 
season 1 9 1 1 - 1 2 ,  vir l r  General Report For that  year. 

The observations had not been taken up earlier, as t h e  stations 
a t  the eastern end of the series lay in low flat country, covered 
with cstensive palm groves and other large trees, which necessitated 
the use of n special trestle for the theodolite, and high masts for 
signals. These were constructell last year and the observations were 
carried ou t  successfully, the ner ie~  being complete11 by the first week 
of February 1 9 1 7 .  

( h ) .  The Bciplkot  Sc~ics. (97). 
This series, which emanates from a side oE the Mangalore 

Meridional Series, and extends along the parallel of l G o ,  to i ts  
junction with the Naldrug Series: was built and the observations 
satisfactorily completed. 

The table below gives details regarding the triangulation. 

PAHTICIII.AIIS O F  THIANOULATION DURING 1916-17. 

N u ~ n b c r  of stntions ohpsrved a t  ... 
... .. nen,lv tised 
... ., huill i 10 

L e n y t l ~  of t r i n n g ~ ~ l n l i o ~ ~  c o l ~ ~ l ~ l c t e d  i r ~  lnilca ... ...... 68 ; 102 ...... ...... .. still r en~n i~r ing  Lo I," donc ... , 
... hrcn  o f  trinngr~lntion in s q n ~ ~ r e  lnilcs '.' I 781 I 1,400 

... ... Thcodnlites r l ~ e d  ... ... T. k S.. 8". T. k S., 8", 
1 Nos. 1.055, 1,311 No. 1,311 

... ... N u ~ n h c r  of trinnylcs ol,.;rrvril 
, n s ~ r o n o ~ ~ ~ i r o t l  n7.in111tha obscrvrd ... ... hlnxinlum trinngulnr crror ... ... ... ... Averngc ,, ,. ... 

... U r n n  errors in clos- i l l  I , n t . i t~~dc  ... ... iny on Ihc South. 1 .. Longiludr ... 
1<1~,qt ConsL Scr ies i  ,, Hciy l~ t  ~ I I  fecL ... 

... nnd Lllc Nnldrug .. Azi~no th  ... 
Serice respccLivclg. ,, log. side (the unit heing Ll~c 

wcvrnth plnro of decirnsls). ... ... Vn111e of n~ ... ... ... ... hl' ... .. ... 



46. NO. 16 Party.-Tidal Operat ions.-I)uriug the ye.rr undcr 
report tirl:~l r e g i s t r ~ t i o n ~  werc carrictl out I J ~  Illcan3 or self-registering 

tide-g.~nges a t  the st,itions given iu the follo\ving list .- 

Stntions. 

1 . A d c n  ... 
... 2. I<nric.lii 

3. 13on1l)ny (Apollo Unndnr) 1878 ... 
4. 1301nl,ny (I'rincc's Dock) lARH ... 

... 
5. AIndrns l i b 0  10 ... 

... 6. Iliddcl-pore ... 96 

... 7. Ilnngoon ... ... 

... 
A. hIonln~rin ... 
9. l'ort Blnir ... 

'.' I " 

37 

In  aclrlition to  the above, the actual records of high and low 
water at  Bliaunagm, Chittagnng : ~ u d  Akyal, were obtained from tide-pole 
readings taken during day-light by the  Por t  Oficeru concerned. 

From March 1916 lrourly rearling.9 of a tirle-gauge a t  Basmh, 
which was erected there by the military authorities, were supplied to  
this department. As soon as the readings for a whole year were avail- 
able, they \\,ere reduced by the method of harmonic analysis, and t h e  
constants thus deduced were forwarded in  April 1917 to  the Notional 
Physical Laboratory, Tedclington, England, where tidal predictions were 
made from then1 with t l ~ e  aid of the tide-predicting machine lodged 
there. One set of the predictions were received from the L:lboratory 
on  the 6th of August 1917. With this material, tide-tahles for the  
port of B.1srdh from 1st Septelnher 1917 to  31st Decen~her 1018 were 
printed in the ofice of the Trigonometricnl Survey a t  Dehra Diiu, and 
a supply of the same was desp:rtched to the Director, 1nl:ind Water 
Transport, Unsmh on 3rd September 1917. 

Tidal registrations at  the 9 observatories now working have, on the  
wholc, been carried out satisfactorily and will be continued during the  
comir~g year. 

All the above observntorie~ were inspected during t h e  year under 
report. 

Owiug to constant silting s t  the tidal observatory a t  Kidderpore 
and the difficulty of maintaining free communication between the sea 

and the tide-gauge well, the Port Comnlissioners of Calcutta built a new 
observatory in clceper water shout 30 feet N.E. of tho old obser- 
vatory. I n  April 1917 the tide-gauge wns removed from the  old 
observatory and installed in the new one, where i t  has been working 
since. 
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I n  tlie follon.ing table are given the actual an(l decad:ll percentnges 
oE errors in the preclictecl times am1 heights of high and low w:~ter a t  
all the stations where observations h : ~ r ~ e  been taken by selfregistering 
tide-gauges :- 

PEIICEN'I'AGE O F  ERllOnS I S  PREDICTED T I ~ I E S  A S I I  HEIGHTS. 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS. 

IN HEIGHT. 

-- 

1907 6 84 83 98 98 1 98 99 58 47 I 78 60 96 90 
1908 6 84 R4 9R 97 99 99 77 60 97 92 

58 1909 6 85 86 97 97 97 98 61 69 65 93 92 
1910 6 8 1  R3 98 98 95 9G 3 57 52 ' 63 71  89 94 
1911 6 A4 84 98 99 97 9H 3 / 65 51 68 66 90 90 
1912 6 tra 82 97 os 97 98 4 70 58 7s 62 94 91 
1913 6 83 82 97 97 94 99 4 6H 2.5 70 58 94 88 

9 98 3 75 67 1 71  55 9 1  84 
96 96 3 76 66 I 73 G7 94 92 
96 99 3 1 81 68 73 62 93 87 /__----___ 

I I 1 91 98 - I 67 58 1 72 63 93 90 

employe~l (luring the past S L . ; I S I ) ~  on lei-ellins ooprr;ltiotis, the tletnils 
of ~ v l ~ i c l ~  are given I,elo\v 

The out-turn, inclnlling I11~:11rch linvs, :1111ounted to 540 tniles of 
double levelling. Tlre lreiyi~ts of 4 l~rincipnl st:ltions ol  the Grcnt 
Trigonou1etricol Survey, i~nil 10 p r i n ~ : ~ r y  :ln,l ti27 secondary bench- narks 
were (1etel.mined. 

( / I  ) , - I l l  B c n ! / ~ t l .  
I i r r ' i s ion  froin C'h.;l~np~l.;lui to I;urd\viin along the C4r:tucl Trunk ro:~d. 

Tliie line was originally levelled in 1862-63. 
i\rcw Icuelli)i!l fro111 I-::~riiki~r to Bordvriin along the Grand Trunk 

road. This completes the line h o u ~  Eenirres to  I3ur1lw~u. 

,\Te~~l 11'1'1~ll;i1!1 I'rot~i n.;lnioilnr river to  Eariliar i~long the milin road 
Erou~ Puriilia. This line is n cont inunt io~~ of t l ~ : ~ t  frot~r i\nrangal)ii~l vid 
Doltongnn,j: Riinclii nnrl Purfili:~ to Rariik:~r. 

(l,),-Iti lIili,i~, i t i~ / l  O ~ ~ S S I I .  

t o  the Diimodi~r river nlony the r11;iin ro;~clfi. 'J'his lint* was c:lrrieil on  to 
Eitfiknr. 

i1'011s I c v c l l i ? ~ ~  f r r ~ t ~ ~  1;:lrlli r i , ;  Hnziiril):yh to  R.;lnchi  long tlie P.W.D. 
road. 

t\ ~lct;lchlll~llt was eiig:ryerl in the Sin,l-S.;lgnr n o i i l ~  on thc 

selection nnil buililing ol' tlie s t ; ~ t i o n ~  of tlie t ~ . i ; t ~ ~ y n l : ~ t i o ~ ~  reclllircil for 
the colltrol of tl1e rect:lngle sur\.ey ol  t l~: i t  tract. 111 all 51 stt~tions 
,verc Illlilt 6 Tower S t l ~ t i o t ~ ~  of t l ~ c  (4ri'at Trigoncll~~etrir:ll Survey 

rep:lirerl. The (]ist;rnce co\-c.re,l was ;~ l~nr l t  195 line:ir ~ ~ ~ i l c s .  The work 

conipriseil n I)et\veen Kl1nsli3l) alldl Lei:~lr with ;I I~mt~cl r  towards 

~ i ~ n w . ; l l i ;  the will cvrntu;~lly Ile estcnile,l to the sotttll tow;irlls 
c ,  -1 

3luznfl:rrprh - 1 
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48. N o .  19 Party.-Base L i n e  Opera t ions . -No E a ~ e  Line 
morlc was practicnl~le rlnring the year, owi t~g  to the deficiency of 
oHicers. 

Il'rin~~gt~1ation.-The ~ le tachu~eut  which carried out  the traverse 
the I,oun,lary O F  the 1111perial Delhi Area last sc:~son was ernployed 

this year in the cxecutio~l of a net-work of  inor or triangulation 
to  provide points for the revisiotr of the four-i~lcl~ rrlaps of Delhi 
and its viciuity. The triangulation e1111,raceu i ~ u  :Ire:] of 324 stluare 
miles l~ctweun Lirtitudes 25" 30' a1111 28' 47' ; ~ u d  L o ~ ~ g i t n c l ~ : ~  T i "  0 
and 77" 20'. 

lVo,.Ic cl~winy ,fScce.ss sc~cso?~.-The ~letaehtoent was employed 
for  a  non nth and a hirlf ill preparing a synopsis of t l ~ e  trii~ngulation 
for pul~lication ant1 \ras then t~rokell  up an(l its 111e111l~ers transferred 
t o  other ofices nu11 parties. 

M A G N E T I C  S U R V E Y .  

49. No.  18 Party.-Magnetic.-The magnetic observatories at 
Dehra Dfin and Toongoo were iuspcctecl hy the Oficcr in charge 
during t l ~ e  field season aud a complete set of ol~scrvations were taken 
s t  each for the co~nparison of iustruu~ents. The Alibiig and Kodaiksnal 
observ:~tories, under the Meteorological l)epi~rtnlent, \\.ere also visited 

for thc same purpose. 
No ficltl observations were talieu (luring the year. 
Reports on the coutlitio~l of the pillars of all the perllrnnently 

marked repeat stations iu India and Eur~rla arc I~e ing  received ycarly 
from the district oficers and i t  is satisfactory to note that  t l ~ e  pillars 
are all in  good preservation. 

Recluction of o h s e ~ . ~ ' c ~ l i o n s  to epoch.-The rednctiou of the 
magnetic elclnents of all the field and repeat stations in India, 
Burma and Ceylon to  the epoch 1909.0 mas continued during tile 
year and i~ nearing co~npletion. The Declination ant1 Horizontal Force 
data are rcaclg for pnl)licntion but, as the rednction of the Dip is \ ~ c l l  
advnuce~l, i t  is notv consi~lered dcsirnl~le to await t l ~ c  co~npletion of the 
lntter nnrl to pul~lish all the ~n:~gnctic  clc~nents  of the tield :~nd  repeat 
s t a t i o ~ ~ s  together. With tlie pul,lislretl v;!ll~es of tlles~: e l e ~ l ~ e n t s  nrill he 
inclu~led the averngc nnnn;il c11:111ge of  c ; ~ c l ~  c l c ~ n ~ w t  a t  the tie111 : l id 
repeat stations for each of  tho two periods 1!)01 to 190C1.0 and 100!),0 to 
1014. There mill :rlso 11c iaslleii the ~nouthly Incan v:ilucs of the e l e 1 8 1 ~ ~ t s  
at  thc observ:ltories ;111(l a set of isou~agt~etic  cl~:irts, :IS well as  ;L set of 
clrart~ showing gmphically the ~ i ~ n ~ ~ t l i l y  I l l V 3 1 1  v a l ~ ~ e s  a11c1 ;1n11ua1 c11ang~ of 

enell c l e ~ l ~ r n t  at the ol)scrv:~torics froin 1901 to  l!)09.0 and 1900.0 to 
191.1, i . c . .  tho :Iverngo :~nnnal c h ; ~ ~ l g e  will Ile g i r e ~ r  separately for each 
of thc pcrioils prccedi~rg :in11 following thc 11egi111li11~ of J : I I ~ ~ ~ : ~ ~ ~  1909, 
the nelecte~l cpocl~ of the Stlrvcy, \\rhicl~ is the (late nearest to  tile point 
mlicro atr apprvci:il)lo cll;lngo is irr~lic:~tcd in the curve of scclllar 
the scctions of tho curve, prior to and snbsecluent to 1909.0 respectively 
arc :~l)proxi~natcI~'  straight lit~es: inllic;~ting that  tlre annu:ll cll;lnge mas 
ne:~rly ~ l n i l o r ~ n  I ~ o t l ~  1)cl'orc: and al'tcr 190!).0 I,nt tllat its nltercd at 
that  epoch. b 
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YIL~!  ?iacc.gl~r:tio elrlnriils f i t  obse~rvfffoi'ics.-The computution and 
t;il)ulation of the  provisional values of Decliliatiolr, Dip, Horixolitnl Force 

aurl \'erticnl Force for the three observatories (1)ellra. L)iin, Totlngoo and 

ICo~laikiiri~il) lor  l9lG have been completed; the olean values of these 
cleunents lor thc year l9lG <lcl.ived fro~n all days, excluding those of 
great disturbance, are giveu in  tlre table below. 

L~titudc 
oI,.,,rvtory. I & D i  D i i  l 1  1 p:gl 

Loln;itudc. 

C. G. S. 

'33050 

.3!101S 

'3iG33 

Dcl~rn 1)Bn ... 

T ~ I I I I ~ I ~ O  . . . 

Ko(1i~ikanal ... 

C. G .  S. 

,32627 

.lGGi(i 

.0?078 

' , 

N 44 3i .9 

N %'I 8.5 

N 4 22.4 

. ,, 

( 3 0  19 19 N j  

( 7 8  3 1 Y E )  

\ I S  53 45N) 

!9G 2 i  3 E )  

j 10 13  50 Ni 

(ii 2 i  . I G E !  

0 0 

E 2 11.0 

W 0 S.4  

W 1 2 i . 9  
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PART 3.-OFFICE WORK. 

I.-HEAD QUARTEH OFFICES. 

MAP PUBLICATION OFFICE (vide Index rllaps a t  end). 

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

(CL)  The large increase of work done in the Photo.-Litho. Ofice, 
the number of pulls and Lnaps printer1 again bciug an easy 
record, the number of pulls on  the machirre and hand presses 
being :3,954,954 as against 3,975,149 last year and the 
t i~l ishe~l  Irlnps printed being 1,080,573 as agniust 735,999 
last year. As the u1:rclline power only increased G per 
cent. these results were accomplished by constant over- 
timc morli; they were caused elltirely by increased 
i ~ ~ i l i t a r y  demands. 

( b )  l'he worl; in the P11oto.-Litho. Office is reflected in the  
incrc:ised issues of maps in the &1.~:1p Record and Issue 
OlRce 685,306 copies as against 437,131 last year. The 
morli O F  this office is also largely increased by the 
de~nnuil for maps ~nouuted  on cloth and foldcd. 

(c) The large increase in issues and in work done in the 
~Iathematical  Ins t ruu~ent  Office is due entirely to  conr- 
pliance with ulilitary demands. 

51. The classes o l  Lllaps for the publication of whicl~ the Head 
Quarter Offices are responsible, are as follon,a :- 

(a)-Topog~;~pllical maps on the scale of 1 inch to 1 ulile. 
(b)-Topographicnl maps on the scale of 4 inch to  1 mile. 
(c)-Topogr:~phical maps on the scale of 3 inch to  1 mile. 
(d)-Geogrnphical maps on the one-millionth scale (about 1 inch 

to 16 miles). 
(e)-Geo~~:rplrical nlnps on the two-nlillionth scale (about  1 inch 

to  32  miles). 

(9)-Speci;~l lllalls. 
52. (a) Topographical maps on the scale of 1 inch to 

1 mile.-During the ye:rr G4 urodern sheets Irare been received and 
85 have been pul)lished. The corresponding figures for the  previoufi year 
bein:: 128 : ~ n d  204 respectively. This large reduction is due to  certain 
parties surveying on the half-inch scale aucl to reduction o l  field work 
owinr to the war. 

The one-inch sheets OF all arens surveyed u p  to  30th September 1915 
have been publiul~etl; of the sheet,s surveyed u p  to  30th September 1916, 
54 remain to  bc published. 
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Index mnps Nos. 4 to 6 a t  the end of this report show the progress 
lnntle in the publication of the modern one-inch sheets and the table 

,d 
below gives the annual output of slieets since the modern topographical ,, 
surveys were begun :- 

d 

I n  addition to  the above out-torn of nrotlern one-inch slieets, 14 
sheets prepared frout   nod ern revenue surveys have been received for 
puhIic;~tion, and 13 published as prcliurinary erlitiohis pencling their 
topogr:lphicnl revision at  some inture (late; these sheets are now 
published in colours ( ~ l i ( ? c  Index maps No. 7 and No. 8 ) ;  special 
erlitions of 30 modern one-inch sheet? have been published a t  the 
re(l11est of Local Governtnents to show village boundaries. 

To  maintain stocks or  to  give etl'ect to important changes due to  
the developn~ent of co~nruunications, 61 ntodern one-inch anrl GO old 
style sheets ou various scales ha\-e been reprinted. The increase in 
reprint8 mentioned in Inst year's report continues. 

53. ( b )  Topographical Maps on the scale of: inch to 1 mile. 
( l ' i r l r ,  Incles map No. 9).-These form one of the most important seriea, 

as it lins been tlecirled that  they should for111 the tactical 111up of India. 
The table helow gives the annual output of  sheet^ :- 

1014-5 ... I 1 1 
I - I  . . .  

... 1916-17 ... ... 

Total Published ... , 6'26 

No. of I-inch sheets which will uot be 

54. (c) The map of India on the scale of f inch to 1 mile. 
(J'iclr Inrles u1ap KO. lo).-This map is prepilrerl in "degree sheets" which 
inclll(le 1" of latiturle nnrl 1" of lougitulle, o r  the :Ire:) covered by 1 6  one-inch 
sheets, o r  four half-inch sheets. 

I ,  . /  

423 

30 

2.067 

published whose area is covered by 
published &.inch sheets ... 

A~!proximnte number of I-inch sheets 
~n Indin ... 

Approxiu~ate number rru~nu~ing for 

... -- 
2,160 

430 

. . .  ------ 
2,101 

publication . . .  

, - -  
----- I,4i9 

30 

6,326 ---- 

l , ( i i l  1.534 1,614 4,819 
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The following table al~ows the progrees made iu publication of sheets 
-witl~in India :- 

The ~ ~ u ~ r l b e r  of these sheets receivetl for is now very 
small and mill no t  increase until consicler;~l~le progress has been made with 
the half-inch sheets, the inteution in future being to dram "degree sheets '' 
from reductions of tlie 4 colnpo~lent hall-inch ineteilcl of the 1 6  one-inct~ 
sheets. Pending the prep:~r:~tioll of these sheets fro111 niollern surveys 1 0  
"tlegree sheets" have been pul~lislled during thc year :IS provisional 
issues ; these :Ire merely extracts f r o ~ n  t h e  en~ravecl  Atlas sheets ( wlliclr 
will he gradnally supcrse(lcl1) 1)rought up to date us f i ~ r  as possible. 

55. (dl Geographical Maps on the one-millionth scale. 
(n l~out  16 ~rliles to I inch). ( V i t l c  Index map Xo. ll).-During the 
year 12 sl~eets  O F  this series were published, either liew or  in new style 
to snperseile old ellitious, a cor~ui,leral~le increase over previous years. 
Engraved editious o l  tlliv series I'ollo\r alter t l ~ e  helio-zincogr:lpl~erl 
editions. Several sheets wl~ich were publisl~ed \vlien this series nrau  first 
c o m ~ ~ ~ e n c e ( l  are now being ~nocleruised, so  that  tlle \\.hole of t h e  
series ulay I J ~  or unifor~n style, end cuu l)e joined togetlrer o r  Eorlrl 
a Insis of In;lps of Proviuces. 

56. (d) La Carte Internationale du Monde au 1,000,000'. 
(Vitlc Inlles m:lp No. 12).-A full ~ l ~ s c r i p t i o u  of the genesis of 
this series was given in tlie General Report for 191.3-14. Two sheets 
N. E. 44 : ~ r ~ t l  S. D. 44 h:~ve I~een publislled during the year. The 
sheets of this series are engr:lveil. 

57. (e)  Geographical Maps on the two-millionth scale. 
(ahout 32 111iles to 1 i lcll).-No sheets oC this series were published 
this ycnr, but good 1)rogress h;ls heen wade in the clrawing of tn.0 
ul~ect,= .ras and Bourbay. 

l n l s  series will in time supersede the Nap of 1ndi:l and A(l,j;~cent 
Countries, scale 82 n~iles to 1 inch, of  which the layered etlitinn 
has ~nnrle good progress null will I)e pnl~lisl~eil in 1917-18. 

58. (f) General Maps on smaller scales .-'rhe new map of 
India on t l ~ e  four-millionth scale to replace the 64 miles = 1 illcll  

map I I ~ R  ~ l ~ a t l e  good progress and it is hoped will be puLlishet1 in 
191 7-18. 

The pli~tes of the other s~~la l le r  scale rllaps maintained by the 
department have heou correctetl an11 kept up to date as far as 

possible. 
The i1nnual etlitiou ol  the R;~ilwey Ad~ninistratiou map, the 

triennial Railway, Road ; ~ u d  Cnnnl map, and a new map of the Provillce 
of Hihir and O r i s ~ n  were :rlso publislred. 
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59. 1g1 special maps .-These :Ire very nunlerous anrl include a 
geologici~l 111i1p of Mysore, \x.hicll necessitated nrilny printings, ulilny 
Artillery l'ractice Carnp maps, :I large scale lllnp of Sinlla : ~ n d  various 
mann.uLrre and specii~l maps for the General Stuff', ns well as  nl:?pH for 
other departments :rnd Local Governnrents. 

60. M a p  Record and Issue OfIice.-The lace value of maps 
receive11 dur i i~p  the yenr uuder report, from the printing ofices 
amonnterl to  11s. 5,00,155. Tlris sunl iriclurles Hs. 7,485 and 
13s. 6,384, tlre value of rnnps printed in tlre Engraving and Delrra DBn 
Ofices respcctix-ely. 

Details of the classes of nr;rps pul)lishecl during the ycar and their 
face value are given in T:tble I\' on page 34. 

Tlre to t :~ l  nun~l,er  of maps issued l'1.ou1 the ofice during tlre yenr 
W;IS 68.5.206 of an a g g r e v t e  virlne of Rs. 3,44,398. 

The det:~ils are as ~ol1o~vs:- 

The uuu~ber  of nraps, covered Oy 1,765 separate orders, sapplied 
to  tire ulilitary authorities was 465,740 of an :1ggro3ite value of 
Rs. 2,18,6-1!)-S-0. 

The I I I I I I I ~ I ~ ~  of nrnp8 issue11 during the past year slrows :I very 
consirleral,le increase, I,eing 248,075 in excess of the year 1915-16 : ~ n d  

if courpnrecl with the issues of the preceding ten ycars shon,s a11 increase 

of over sir-lold. Thc urnjor portion of this increase is due to the larger 
numher of maps issued to C'.overnult>nt ofhcials rrhicl~, dnriug tllc year 
under report, totallell 644!506. There is, however, a clistinct irnprovcn~ent 
in the s i l l e~  to  private iurlividnnls anrl map :\gents wlro took 40,700 
c o p i c ~  as compared with 31,139 in 1915-16. The dia~rarr l  ou oppotritc page 
illustrates thc issue figures during the past eleven years :- 



DIAGRAM SHOWING ISSUES OF 
Number ol 

mans issued MAPS BY T H E  MAP RECORD & ISSUE OFFICE 

T l ~ e  bnililing of t,he uem rncks for ulnps iu one of the  map 
store-roo~~ls,  113s bceu completed, tllese rncks ~ r l ~ e n  Tn11 mill :~ccoln~nodate 
the I I S U ~ I ~  stock of 1,386 lnoilcru size ~ l ~ e e t n .  

61. No. 1 (Head Quarters) Drawing Office.-Four s l ~ e ~ t s  of 
t l ~ c  I~ltlin a~ i t l  Ai1,jacent Conlltries Series on t l ~ c  o n e - ~ ~ ~ i l l i o n t l ~  ~ c a l e  ha\-e 

been cn~~rpletetl a1111 sent for l > ~ ~ l ~ l i c ; ~ t i o ~ ~ .  111 view or to\\-ns and village 
sites ]wing llow clnssitic~l accor~li~lg to their arllnil~istrntire ilnportance, tlle 
style ;l~rll sino of the lettoring iu ~ r l ~ i c l r  their nolnes appcar varies nccorclingly. 
Four sl~erts ,  previonaly pnl)lisI~etl, llnve beell :~lteretl to  accord ~ r i t l l  this 
classitic:~tion and I l i ~ \ ~ e  I)rcn sl~hlnittetl for reprint, a l'urtller t l ~ r e e  sheets 

are I)ci~lg sin1il;lrly 11e:llt n'itl~. Four o l  tile al)o~ro meutiou~il  sheets 
beell c o ~ ~ ~ l ~ i ~ ~ e ~ ~  31111 ~ ~ u l ~ l i s h e ~ l  separately to i o r ~ n  a lllap of tile ,jute- 
growing tlintricts. 'Yllreo other slleets of  tliin series are in various st:Igcs 
of compil:ltiou. The drilniug of tlle " Mntlr;~s sheet " of the southcm 
Asia Series, t\\'o-lnilliolltll scale, is ~ lear ly  colllpleted, that  of 

" I ~ ~ l l ~ l ) : ~ ~  y11eet1' is well ~ d ~ r i l ~ l c ~ d  i11it1 tlie roupll c o ~ ~ p i l a t i o n  and &a,\-illg 
of tho " Calclltt;~ sheet " of the Kame series lrxs I~een  shrtccl. 
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Patt,erns have been prepared for six sheets of the one-millionth India 
and Ac1.jncent Countries Series for engraved eclitions. Patterns of six 
sheets oE the one-~nillionth Internat~ional Series, in which the values of 
heights and contours are in metres, were supplied to  tlie Engraving Office 
and t l ~ o s e  of four other  sheets nre in hand. The conrpilation of the 
four-milliontl~ uiap of India, which mill supersede the present GS-mile 
map, has been conlpleted and the material supplied to the Engraving 
Office. One degree sheet (scale + inch to ' 1  mile) lras been drawn and 
will shortly be submitted for  publication. Nine sheets on the half-inch 
scale have been colnpleted dnI'ing the year and tlie drawing of three 
sheets is well advanced, they will be ready for publi.cation early in 
December 1915.. 

The llInl)pin,q c111.(1 Rel)viilt 8cctio?ts completed 35 degree sheets 
baseil on old Atlas sheets and 22 are in hand. These degree sheetx are 
printed in Ll:~cli and clnsseil :IS " Provisional Issues ", they are brought 
u p  to  date as regarils rililrrays, roads, canals, &c., fro111 material 
supplied from estra-depart~nentt~l  sources. They will eventually be super- 

seded I)y modern degree sheets in colours when the area comprising them 
conies under revision survey. A Provincial map 01 the Punjab, on the 
one-millionth scale, has heen cou~pleted except for final csamiuatiou and 
will shortly be sent to  press, this map is drawn in  the 
sirlne style as, :1n11 basccl on, the one-uiilliontl~ sheets covering the same 
arca. Final corrections and a~lclitions were carried out  on the new 
layerell eilition of the 32-111ile niap of India. The 32-mile Railway, 
Road null Conul map of India which mas last revised in 1012 was 
corrected up to  Jlnrch 1916. T l ~ e  G4-mile map of Inclia, showing 
railways open a1111 uudcr construction, was correcteil up to  March 1!)17 
an11 \various small sculc inups of Inrlia were 1)rought up to  (late. 
The originals of 136 lnaps on various scillcs Iiave I~een  1,rougllt up to  
date for the supply of reprints. Five s~nall  sc:rle Adrr~inistration 
report rnaps Irnre l ~ e e u  drawn anrl n consirleral~lc nur1111cr of special 
n~il i tary and extril-departmental orders ht~ve I)een canicrl out in this 
section. In  addition a large n u ~ n l ~ c r  of maps ~ l m w n  in circle offices 
anrl fielcl parties hare  p;rsse~l through the 1)rilwing Office for 'nrinor 
corrections. 

?'It,, o,!ii,:, (',I!)!/ Ser*tioit continues to maint,:~irl a corriplcte record 
nll alterations and ad(1itions to pul~lishetl ulaps Lrought 

to  llotice l ~ y  the loc;~l authorities, 4 0  that  this iu ror r~~i~t ion  111:ty 
be iucorporaterl ill Iie\\, e,litions of 1113~s. Such arlrlitious a t ~ d  corrections 

]rave I~een  carried out on R,O.i5 n1:lps. OEce copies of 595 new mapshave 
been lllatle (luring the ycar to  record similar c l ~ a ~ i g e ~ .  111 ad~lition this 

section has 11e:llt with various clnestions relating to Rcvennc Survey 
I ~ : I ~ ( I ,  it  11:ls also supplied c o p i e ~  of original recor~ls to  Government 
oficinls and private inqlivi(lnals relluiring them. 

Y'hr E . ~ : , ~ ) ~ ~ i ~ ~ i i ~ ! /  Scctiolt has ~ lea l t  with 420 cases  luring the year 
in a(l,lition to a consi(IcmI,Ie anronnt of ~r~iscellaneous work. 

62. Engraving 0mce.-1)uritlg the year nuder rcport 
tilree nlapti oE tbc one-rnilliontli Inclia awl Acljacent Count,rics Scries, 
one Illtero:~tional map ou tltc same ~ c a l e  i11l11 one degrce ~ l l e e t  were 
c o l l ~ ~ l ~ t u n l  anrl transfers from the e n p ~ v e ~ l  plates s ~ ~ ~ ~ l i c r l  to the 
Plroto.-Litho. Oflice. Eigllt Iuternation:~l and three onc-milliontli rnaps 
are in hanul which three Internationi~l and two onc-millionth 
sheets are approaching completion. 
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~h~ enLTaving of tile new tnnp of Jnilia on  the wale of one over 

foUr-t~liIIion, referred to iu last year's report, has niailc goocl p roFess  
;Ind i t  is l ~ o ~ e i l  to  supply transfers to  the Photo.-Litl~o. Ofice Ily the  
en(l o[ Decenll)er 1:)li. This ~ n n p  co~nprises fonr shects nnil will he 
printoil in three colours l)l;~ck, I~lne an11 I)rown, so t h : ~ t  twelve copper 

pl;~tes are in\-olved. 
The perioclic correctiou of the pl:~tes of the nn~all sc:~lr maps 

of Inlli;l, of Districts :~nrl of In(les Cl~artu has been carried o u t  

c l n r i l l X  tllc year. I n  this cor~nection i t  was i'oltn(1 llecessnry to  engrave 
2 ])istrict 111:~ps, the pl:~tes of which had beco~ne ol)solete. 

All t l ~ e  pl:~tcs of the 81-mile ni:lp of I n d i : ~  have Ixen revised 
and tr;~nsl'ers supplie(1 for reprorluction. 

The i'ollo\ring rnnps were correcterl o n  the copper plates:-The 
P r o r j ~ ~ c i ; ~ l  Innp of Mysore ;tnd Cjoory, sc;~le one inch to  16 ~nilea, 
30 I)istricts, '78 Iudexes, one Intern:~tional :xnd G Atlas of I n ~ l i a  
sheets, the latter being revised for a reprint t o  replenish atock. 

A goo11 cle:tI of work n-ns done in connection wit11 the engra\.ing 
of titles oo photogr:~vore plates which 11:~d lieen prelx~rcrl in t h e  
Photo.-Litho. Ollice. Miscell;~~teous n ~ o r k  in the s11;lpe of e n s a v i n g  
milit;try 1na11u:tl sc:~les, pocl;et co~npnss c :~r~ls ,  sylnbol gnirle cards, kc . ,  

was c:t~.rie(l out. 
111 the l ' , ) ; , l l ; i l < ~  R e c t i o ~  of t l ~ i s  oficc 40,148 inipressions were 

pullerl :IS ngniust -2:;,G.iG last ye:u.. Of tliis n u ~ n l ~ e r  19,725 mere for 
est t , : t - r lep: t r t~ne~~t;~l  orilers. 

111 the S tpc l  I ; ; r c i , ~ ! l  S~,cl;n,~, 300 plates were rlenlt n i L h .  

63. P h o t o . - L i t h o .  Office.-Tl~c year 1916-17 11:~s mitnrssed n steady 
incrcnse in t l ~ a  rle~nonrl for maps 11y the ~ni l i t :~ry  authorities 110th for the use 
of thr  I < x p e ~ l i t i o ~ ~ ; ~ r y  Fo~.ces an11 for nsc in In~lia.  This increase has 
resnlterl in tl~i. out-turn I'or tlie year constituting s recorrl. Any f u t ~ i r e  
increase in t l ~ c  out-turn of t l ~ c  oflice C ; I I  only he :~cco~nplislied I>y an iucrense 
in the overtinrc c~nldoyerl on the Litllo. ~i~nchinee so long as this l~raur l l  of 
t l ~ e  ofice co~~t i l lues  to 11c run I)y onc "sl i i l t"  of tneu, thc :llternatire 
l~e ing  to ol~t;tin Inorc ~nnchines. 

1)1iri11g t l ~ e  perioll nnrlcr report 1,030,573 finished Insps nuil ilingrarns 

were printell i- Lhc 111:1c11ine presses :IS ngninst 735,999 during 1015-16. On 
nu :Lvcrsge I)ct\reen t l ~ r c c  ;~url four printings mero rcrl~iircd to  proilnce 
encb tiuisherl copy, as W ~ I S  the case 1;1st year. T l ~ e  I~ighest  monthly out- turn 
mas att;~inerl in Ali~rcli 191; when 153,230 completed copies were produced 
on the ~nncl~ ine  presses. 

Ten Litlio. 111:1cl1ioe presses ran lo r  the whole year. The total nlachine 
power n7as thcrel'orc 120 m:lcliinc ~iionths as a p i n s t  112 n~aclline months 

for t l ~ c  previous year. T l ~ c r e  has thus becn an increase of 6.7:. in the utilised 
n~ncl~ inc  power. 

Thc tiftccn hanrl presses prorlnce(l 40,235 i~npre~s ions .  
Al)ont 1UPi,. of the total o u t - t u r ~ ~  rcpresellted maps printer1 for the 

depnrtmcnt \\.liile the relnainiug 81;; mas cotnposed of work done for the 
army anrl other rlepnrtments. 

Tlre \\.orl; done for  the department includes 9 2  new and 139  reprint 
editions of ~noilcrn style om-inch sheets in colours. Prelitninary editions 

O F  13 one-inch s11eetn xrcre printetl in  cnlours, black and brown o r  black, 
null V111(6:1n D O U I I I ~ ~ Z ~ , ~  ctlil ions were published of 30  modern one-inch 

sheets. The total nuinber of modern one-i lch sheets printed or  reprinted 
c l u r i ~ ~ g  tho ye:lr \\.us 281. Of the half-& cch series 79 new sheets were 
printed iu colours and 9 sheets were reprinte(, 
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During the yenr 72 new quarter-inch t l c [ / ~ e e  sheets were printed, 29 
being L'Provision;ll Isrn~es". 111 additiou 78 d o g ~ e e  sheets were reprinter1 
either in colours, black aud hron,n or I)laclc. liepriut editio~ls or 2 
Atlns of Z ~ ~ ( l i n  sl~eets were also pnl~lisherl. 

Of oh1 style s l~ee ts  G O  were repriuted on the onc-iucl~, 1i:llf-inch a11d 
quarter-inch scales. 

The i\i~!/c!lit:e ccnrl Retottclcii):/ Scc(io)~s of t l ~ e  I'lioto. Uwc~t,cl~ I ~ a r e  
dealt with 4,452 and 4:77X negatives respectively :IS  g gain st 3,784 and 
4,112 negi~tives last year. Tbc Hcl;o ~ o t ( I  Pa~trl!jl,o Sr,ctio,~s I I ; I ~ ~  
together turued out  i,49(i plates as n ~ ; ~ i u s t  5,338 plates daring 1915-l(i. 

I u  the  nlattcr ol  ~netholls :~nrl proccsses severt~l i u ~ p o r t ; ~ u t  ilr~prove- 

inents have been 1)rooglrt iuto use. Transfers fro111 cngrnved tiut pl:~tes hnve 
been practically saperse~leil I)y zinc tint plittcs etchetl in relief wl~ich are 
prepared in the Li t l~o .  Er;~ncll. Thin is tho outco~rle oS the i~rvest ipt i i rns 
uuilcrtaken 11y BIr. Van(1ylie a1111 referrell to in last ye:~r's Uener;~l Iteport. 

A new ~ n o t h o ~ l  l ~ a s  1)een devised ;111~1 takcu iuto gencr;ll use Ear the 
prepar:~tion of layer tiut plates. E y  this 111et11od a11 tiuts arc: produced 
photogrnphicallg Ily rncnrts ol  the I~alf- tone screen a t  n co~~siderable ~ n v i n g  
of tiwe and I;~l,our as colnpnretl wit11 the nretl~olls iu use up till now. 
Green auil ycllow plates for forest nut1 cultivation are now prep:~recl 
photogl.i~phicnlly directly l r o u ~  the colour p n t t c ~ u s  prep:~reil Ly Circle 
and Drawing Offices. 

The Pltotr,. E~~! /~rr . r iuy  Sr,ctior~ (Illring t l ~ e  yenr prel);~rccl 33 
photog~avure  pl:ltes, 427 illi~ll-tone I~locl;s ant1 31(i line I~loclis, s total of 
776 1,locks anll plates a8 a p i u s t  602 durin: 1915-16. Prol~l  the 
half-toue ;~n , l  liue Ijloclis ; I l l  nggreg:.;~tc of 755 ,314  ilnpressious were pulled 

comp:lrerl with 9SO,S!I:: i ~ ~ ~ p r e s s i o ~ l s  pulleil (luring last yc i~r .  
Tile iT!//)e 1',.61zli,1(/ Sectior? set np  S:21(i pages o l  ~rlat~ter of n.llicll 

in  1,911,014 copies were printed, 2,OT,1,347 i ~ ~ ~ p r c s s i o n s  1)eiug pullcil. 

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



64. M a t h e m a t i c a l  Instrument OfBce.-I)~lrin,g the year from 
1st  April 1916 to 3lut  M:~rch 1917, there was an incre:rne in the  ~ i e ~ l ~ n n d s  
nlade on this office (vir lc itern 1 in para. 2) as well n M  in the v:llue of 
work (lone ( v i ( l c  item G in para. 2)> and there mas respectively a profit 
of Hs.  69,785 and Rs. 44,439  p pin st a loss of Rs. 6,145 ;1nd Rs. 30,421 

in the year 1915-18. 
2. llelow are given the u ~ u n l  compnr:rtive figures for the I:~st 3 

years :- 

3. D u l . i u ~  the year the stock of all the three stores, (the Rervice- 
ahle, the Repairnldc anrl the ~1.1te1~i.ll Stores), was twice taken and the 
diqcrepnncies noticed have been ad,justed. 

191.1-1;. 

1. Tolal issrres to Plrhlir Officrs n8 shown in the  
Profit nnd Loss s t a t n ~ l m t s  of storrs. 

2. V n l u ~  of rrpilirs to i o s t r ~ ~ n ~ e r r t s  recrivrrl for  
rrpnirs nnd rot~lrned in ~ r ~ ~ i r e n I > I e  ron(1ition. 

3. Vnlue of inatrn~ncnts  r ~ r e i v r d  from Gor r rnn~en t  
0Hicr.r~ whcn no longer reqllircd. 

4. Book vn11ir of t,llr storlc of i n s t l ~ ~ ~ n c l r t s ,  A h .  in 
Scrvicerblc Stores. 

I. Bonk r ~ i r ~ r  of t11r stock of inatni~nrnts .  kc. ,  in 
l l e p ~ ~ i r r ~ l ~ l e  Stores. 

6. Total v:~lllc of morlr done in ~ I I F  Wol~bshop ... 
7. VILII I~  of ~ I I S ~ . I I I I I ~ I ~ ~ S  nrn~luf~tctr~rrd in the Work- 

shop lor i ? ~ ~ r ~ i ~ ~ r : ~ I ~ l e  Rtor~s .  
8. Vzrlne of i r l e t ~ . u ~ n ~ , ~ ~ t s  purah:~scd 1or:rlly . . 
9. Tn l~reof  instr~rnlrnls imd~nntrr inls  nl~t i~incd fronr 

Elrgl;lnrl tl~rnuglr thc  Director Gonrrnl nf Stores. 
10. Avcrirgr Xo. of ell~plogrcs nnrl tllrir png ... 

Rs. 1 I i Re. 

4 , I l . t i  I ! 5.62.655 

i 9 :  1 5 3  1 58.423 

30,!)>l >4.411 ' 77.147 

5,0ti,S(id 1 >,6S.(;31 1 4.73.155 

2 ,  I 7 0 , X I ) U  1.15.805 

2.44.054 1,9T,,iOI. 
Si..L.?l , 7l,l;4l 1.76.119 

!).79% 11.233 1 1.09.039 
2.iS.180 1,(;9,0ii 1.01.744 

191;-16. 1916-17. 



Table 1V.-Departmental Publications, Calcutta, 1916-17. 

.Yotr.-For speoiol pe1,licntions nt nol~ra Dim, ride, Ingrs 35 to 3s. 

GEOGRAPHICAL MAPS. 

311~11s of Indin .,. 

Sontl~rrn Asii~ Serirs ... . . . 
Inditr and Adjnc~nt  Conntrirs ... 
Do. (1ntcruntio11:rl Serics) . .. 

TOPOGRAPHICAL MAPS. 

1 ~ ~ ~ ~ : l t I ~ l ~  SIIICEY' SEElE.9. 
Norlc1.n ... . . . 
Fro111 Atlns 111nterin1 . . .  . . . 

M n d t ~ r n  . . . . . 
Dn. ( P r ~ l i m i n ~ l r y  Editions) ... 
Do.  (Villngc Rolmdi~ry  edition^: 

Old Style  Sheets 

MISCELLANEOUS. 

Atllts of lndi,r Series ... 
I'r.oci,,ci<~l Jlnlra ... . . . 
District dlopa . . . 

- 

Totals for 1916-17 ... ... 

1 I"-I l,,il,, , ]  
I".'! ~u i l e s  . 

{1,1.4c:vBi1,,s I 

LETTERPRESS. 

I. Surrvy nf Intlio. Go~ncrnl H P I I I I I ~ .  1915-16. Price Rs. 2 or ?s.f )d.  



T R I G O N O M E T R I C A L  SURVEY O F F I C E .  

65. Computing 0Bce . -As  foreci~nt in last y e : ~ r ' ~  report t l ~ e  
ailIrnltsneouu lerltlctiou of  tile I3nr111a Quadrililteral colnpri3ing the Ijurrna 

Coast, the Man(lalay Jleri,lional, the Blan(lalay JJongituclioal, the Jl i~nipur 
Rleridional a1111 the Manipur Longitu~lin;~l  Series was tinishe11 ~ l n r i n g  the 
year ;  ancl tile a(1justment of tho Assanr I'i~lley, the Kol~iuri ,  Cich;?r, N ~ g a  
Hills. Ogre Hills and the Khisi ;1n11 Jaintiz Hills Series was also 
colnplete(1. A preli~nin:lry nr!just~~~ent of co-ordinates of stiltions of the 

Oreat Salween on11 the Upper Irrarrvnddy Series w i ~ s  c:~rrie(l out. The 
valncs of the heights (IT the seconil:lry stat ior~s of the Great Arc Series, 
Sectiou 18"-2J0, \\.ere revised :~ntl hror~gllt into accor(lance n ~ i t h  the revised 
heights of the principal st:ltions of the saule serieu. T l ~ e  ohscrvcc~ 
azimutlrs a t  l'osl~liar aucl Clogipatri mere revised. A consicleral~le portion 
of the old triangulations executed in Baluchistin in s e ; ~ ~ o n s  1877-79 and 

1887-89 hjr Captain Rogers anil Blessrs. Torrens awl JIacKair W;IS reac!jasted 
in final terms. The I~eavy colnputntions necessit~;ltecl in preparing 
l'rolesziional Pilper KO. 16 ant1 l'i~rt I1 of the Auxiliary Tuhles, 5th edition, 
were pi~rt ly complcted. 

The folio\\-ing lines of levelling esecnterl in 1914-15 but of which the 
final re~luction has Ileen held o\.er till now, pentling the receipt of 
additio~lal i1at.1, have now been redncecl : 

(1)  13e~~:~res  to Bar;?lrar. (2) I3,;lgalliot to Ri,japur, (3) Jlolvrah to  
Chimpdiini ancl (4)  Hauliipore to Billt.;l. 

The compatat~on nu11 .~c!lu\t~nent of liues of levels having been 
transferred to No. 17 Party, t l ~ e  Co~nllutiug Ofice will not as  a rule nnclertake 
this n ~ r k  in future The services of the olEce, however, may he rerloisitioned 
under emergent circ~~urstnr~ces. ' lrrtlc Trigono~netric:~l Survey Ortler 
No. 214, d:~ted 23rd July 1 9 l i  '. 

The redaction of si~nultant*ons psychrometric observations a t  D e l ~ r a  
and Mnnsoorie was completed, a w l  a number oE illrestigations into t h e  
variation of refraction nr:la C~IITICCI ont. Cou~put:~tions in counection with 
the tr:~verse survey of New I)cllii and the Nnsiribi(1 C a n t o n ~ r ~ c u t  were 
perfor~ncd. 

A list of a11 the protectud st.~tions of the I n d ~ n n  triangulation with 
their co-ortlin.ltcs anrl other c o u ~ ~ e c t e d  information is being compiled. 

Requisitions for data were receiced from 24 depar t~nent i~ l  a i d  non- 
clepnrtrnentnl oflicii~ls. I11 some cases, these requisitions could be met by 
supply of printed publications, in 6tl1crs it \\.as necessary to  extract the  
re(luirec1 inform.rtiou fro111 m:~uuscript records. 

A large number of requisitions for foru~s  was complied with. 
121 Triangulation palnpl~lets were con~piled and co~llpared during the 

year, 90 were passed through the press and 104, including last year's 
un~listril~utecl p:un~phlets, were distributed. 

Levelling Pa~nphlets Nos. 34 and 39 (Indian Series) and Nos. 93, 94 
and 95 (Burma Series, final edition), Records of the Survey of India 
Volu~nes VIII  and X and Tide Tables for the Port of Basrah, 1917-18, 

. - were bound in broli form ant1 distributecl. 
A portion of Rai Bahadur Lal Singh's work in Central Asia carried 

out while accompanying Sir Aurcl Stein was revised. 
T ~ ~ b l e s  of clock rate corrections in connection with wireless longitudes 

were prepared. 



T!jpc~ l'?.iiiti?~g S(,cfioit.-The following publications were printed 
during thc year ,- 

(1) Triangnlnlion l'nlnphlcts ... ... 9n. 

(2) Lc~cll ing Pnmplilcts Nos. 93, 94 nnd 90. 
(3) Tidc Tnblcp lor Ihe Tort 01 nnsnrll. 
(4)  Prolcssionnl Pnper No. 16-pngcs 105 to end. 
(5) Records of Lhc Sur\.ey of Ilidia, 1'01. X, 1015.16. 

0bscroto~~ira.-Meteorological observations \\.ere continued as usual. 
The Onlori Seismogri~ph h:ts been working sntisfnctorily t l ~ r o u ~ l i o u t  

the year. Two tremors of consideral~le intensity were recorded on 21st 
and 30th January 1917. 

P h o t o g : ~ p h s  of the son were taken on 3 2 h I a y s  during the year, 
the sun being obscurcrl on the remaining days. An unnsu:~lly large sun 
spot mils 01)servetl froul Gth to  15t,h February 1917. 

P~~esr ruc t t io?~  (1.f T?~i~/o?to?~~et?~iccrl  Slrr,tio?ts.-l,O4G statious mere 
repaire(l 11y district officers a t  :I cost of Rs. 5,263-12-2. Out of  357 
districts from which the reports are ;~nnually (lee, 32 failed to  malte 
returns. 

66. NO. 2 (Dehra) Drawing 0fflce.-During the year under 
report the work in this olfice \vas carrie~l out  by 5 sections. 

(1) T,~itc~igtcl(ifio~t Ssctio>t.-Owing to  the shortage of officers, 
the Triangulation, Cantonulent, Half-ir~cll and i\Jiscelloneous Sections were 
nm:~lgamateil. 

Only one 11alE-inch sheet remains to  l ~ c  sent for public;~tion, and 
no  Inore will be taken up  in t l ~ i s  office. 

(2) ( ' ~ ? i ~ i ~ i l n t i o ? ~  Section.-'rhc rough compilation on the 12-mile 
scale of only four sheets of the area previously allottecl to No. 2 
Dra\ving OtFice up to  Longitude 104', re~na ins  in I~anr l ;  none of the 
sheets east of Longituile 106' havc yet  I,e~?n t :~ken up. Tllc compil- 
ation on the two-n~illionth scale of the Himiilayan map, which will be 
publislled on the three-millionth sc:~le, has now heen taken up. 

(3) Stein Section.-The compilation of the 49 sheets comprising 

Sir  Aurel Stein's explorations in 1000-01, 1906-08 and 1913-15 has 
been practically completed; of these 5 sheets have been fair-mapped 
sncl sent for puhlication. 

(4) A slnnll section \\-as employed, under the direct supervision of 
the Officer in charge, on the fair-mapping of the Mesopotamian sheets t o  be 
puhlishecl on  the half-inch scale. Four shcets were sent for puhlication. 

(5) Througl~oot  the year a ~ e c t i o n  was employed ontler Colonel 
R. A. Wnnl~ope, r.u., c.nr.a., c.I .E. ,  n.s., on the maps of Southern 
Arabia; all the area surveyecl on the hall-inch scale around Aden has 
now been mapped on  that  scale, and special surveys on larger scales, 
rnarle during the oper;ltions of the Aden Boundary Conlmis~ion and 
hitherto unpublished, have hecn n~appcd on the scale of snrvcy. 

Threo sbects on the on[.-millionth ~ c a l e ,  including the provinces 
o[ Asir, T e n ~ e n  an11 Hatll~rauraut have been drawn and the two latter 
are under publication. 

Plroto.-Zi~?~eo. Section.-During the year 1916-17 the work undertaken 

coniprised :- 
Canton~ncnt  3l:lp.q. 
Triangulation Charts. 
F o r c ~ t  M a p .  
Extra-~lepart t~~eutal  b i a p ~ .  
Maps of Arnbin. 





67. Forest Map 0fBce.-16,023 rnnps, ~ l i :~gr i~ms iinrl lists valued 
at lls. 23,406, mere issued during the yeclr, nu increase of  6,916 u~:~ps ,  kc. ,  
and RE. 7,757 over the figures for I:~st yeitr. The net amount realised 
by sales to  the public, n7as Rs. 1,038 for 6GD in;lpn, a i d  by I~ook-tranufcr 
Re. 2,216 for 2,175 ulnps, kc.  

I n  ilddition 1,120 reductions of 18211iliips were supplied to the Survey 
of hidin, and 14,724 inaps, kc., were received for stor:lge. The increase 
in  the issue of nl;lps is due to -ulol.e efficient han~lling, the result of the 
separation of the tecliuicel work in counection with tlie drawing and 
~mblicntion fro111 that  of the storage and issue of III :I~S.  

, I  l h e  maps prep:~retl by the Forest Map Office l'all into five classes, 
VZZ :- 

( o )  Reprints O F  Forest ~ ~ l a p s  ~vi th  rorrecti~lns to date. 
( b )  Forest edit,ion.s on the two-inch scale of modern one-inch 

sheets. 
( c )  31;1l>mof Forest Circles and l)ivisions. 
( t l )  Special n a p s  to  i1lustr;ite norkiuy pl;~ns, &c. 

( e )  Maps and tliagraii~s t,o illustr;~te aclll~inistrative reports, &c. 
of the Forest Depnrtlnent. 

The following t:~l)le sllows the i lu~r~ber  of fillcets dealt wit11 during 
the year :- 

' I n  hnnd on 1 Ilcccirrd I)rc~\rn 2nd In hnnd on / Pulliuhed 
C I S  of I 1st October 1 d~r i~ l l :  Lhc se11t 1111 30tI1 S I ~ ~ C I I I I I ~ I /  tlurillg the  

I 9 1 6  y 1 6 l i .  i :  1917. ycrtr 1916-17. 
I I . .  - -  ~ ~ - - 

( a )  ... 113 j 43 i R 3  i 



OFFICE WORI<.-LOCAL OFPICES. c, ' ao 

111.-CIltCLE ANL) LOCAL DI~I~WINC;  OFFICES. 

68. No. 3 D r a w i n g  Offlce ( N o r t h e r n  Circle).-During the ycar 
under report 2.5 one-inch sheets, out  of the 37 previou~ly surveyed and 

drawn by parties, were ~ubmi t ted  for pul)lication. The reulaiuder are 
un(ler correction in the  Lhawing Ofice aull parties. Two one-inclr 
sheets were corrected ant1 brought up to ( l ; ~ t e  in the Drawing Ofice, 
for purposes oP reprint, sod. are not included in the :~bove nun~bcr.  

The proofs and c o l o ~ ~ r  patterus of 6 8  sheets, comprising one-inch, h:xlf- 
inch sheets, the shects of the Siml:~ 150 feet to  the  inch map, and Simla 

Oui(le Map (8 inches to tlle ~uile), were prepared and returned to t l ~ e  
Supcrintendeot, Map Pul)lic.~tiou, leaving a balance of colour patterns 
of 1 Il;~ll-inch and 9 one-inch dleets  still in hand. 

H a l f - ~ ~ L C I L  sheets co?npilctl f i o ? , ~  the p~cbl i s l~ed  sl~eets qf w~otle~.n 
oq~e-,i?tcli a?1(1 olcl style htrlj'-i?~clr. nraps.-2 half-inch sheets were drawn 
in the Circle Drawing Office and submitted for publication, ant1 17 \\!ere 
receive11 from the parties. Of these latter 13 had been sent for publica- 
tiou aud 4 werc undergoing correction a t  the end of the  year. 

OII rhc b.lsis of the oue-inch sheets puldished up to 30th September 
1917, there now remain for cotnpletion in the N ~ r t h e r u  Circle 1 3 3  
k.~lf-~nch sbeots of the kin(l uuder consicleration. 0 1  this number, the 
fair-mnpping o l  27 shects is in haud in the Drawing Office and parties, 
llnil the ~natcrial for the prep:~ration of 18 rllore itl held in reserve 
for future requirements. 
! The above numbers do not include 10 shcets wl~icll are being, 

or are to be, d r a ~ v n  in No. 1 Drawing Office, uor 1 2  similarly allotted 
to  No. 2 Drawing Ofice. 

Hill-shntled s1~cets.-Hill-shaded sheets OF 7 one-inch and 19 
hall-inch sheets were prepared and sent for publication, leaving in hand 
for hill-shading a balance O F  S one-inch and 2 half-inch sl~eets. 

Special nzaps.-20 sheets of the Silllla 150 feet to  1 inch map, 
14 of which were dmwn in No. 3 Drawing Office, were subu~it ted for  
publication. A Guide Map OF Siml:l was also drawn in tllis office in 
h o  slreets on the sc:~le 01 10 inclies = l  rnile for publication on  t h a t  
of 8 inches = 1 mile. 

Jlisr:~llnr~eous.-Tra\,eree plvts of stations of 23 ,n~ctustts co~lsistillg 
of 52 ~ l lce t s ,  scales 1 6  : ~ u d  3 2  inches to ;I mile, of Gonda ~lintrict, 
were prepareti for, ; ~ n ( l  srut  to, the Deputy C o ~ ~ ~ n ~ i ~ s i o n e r ,  Ooudii. The 
cost or the prep:lration of these was lodged in t l ~ e  loci~l t r e a ~ u r y  to 
the credit of tlre clepartu~ent. 

69. N o .  4 D r a w i n g  Offlce ( S o u t h e r n  Circle).-lluring the  
year 31 oue-inch sheets ant1 9 half-incl~ slreets, wllich lied 1)eell surveyecl 
nut1 rair-~uappetl by parties, were fi~lally esnlniued : ~ u d  sub111ittcd for publica- 

tion. At the t.ntl of the year every sheet, t,he survey oE whicli was co~rrple- 
ted (luring the 1)revione yoars, II;LII been t iub~~~it tet l .  

Hnlj-i.vtc11 sl~ects c o ~ i ~ ~ i l e t l  j ' ro,~.  pi~bllulletl shects qt' tlte one-inclc. 
W L I L ~ . - ~  shcets were fair-mapped imd subuiitted for puljlication aud 13 
sheets, which had been I';lir-lnapped by parties, were finally es;~mined and 

submitte~l for po1)lication. At the end of the year 1 4  s l~ee ts  were being 
fair-~nappetl in this otice, 22 sheets were being fair-ulapped by the parties 
and 12 sheets, tlie cornpollent one-inch sheets of which hacl been pub- 
lisl~etl, II;III not been commenced. 



40 'b OFFICE \VO1(R.-LOCAL O F F I C E S .  

Qtrr t r le r - i~c l~  ahrets c~ol~~pilecc! ]+OWL tlie publishetl slrc!ets of Ille Ila/f- 
irrch n~trp.-1 sheet rvns f:~ir-mapped and snbmitted for  publication. At the 
end or the year 3 sheets were heing fair-~n:~ppetl and 1 sheet, tile colnpo- 
lrent hslf-inch sheets of which h i ~ d  been p~lhlished, had ]lot beell corn- 
menced. 

Tire e s a ~ n i n n t i o ~ ~  nud colouring of the proofs of 63 slreets the hill- 
s1i:~ding of 49 sheets \\.ere completrd and returned to  the Superintendent, 
Nnp Publication. 

A nnunher of pupils were instructed in fair-drawing. 
'L'lre Photo.-Zinco. Sectiou nnclcrtook the photogr:~pl~ic and z i n c ~ ~ r ~ p l r i ~  

work require11 in the circle. 

70. No. 5 Drawing Off lce  ( Eastern C i r c l e  ).-During tllc year 
23 oue-inch ~ h e e t s  were received from the parties and 10 were subulitted 
for public:~tion ; 1:) unpublished prools were received a ~ l d  1 7  \irere 
esanri~~etl ,  colouretl, hill-shadcd ant1 sent for publication. 

Hrr!f-inch, slrepts c o i t ~ ~ ~ i l e t l  f18owa tho l)r~l~lisl.cil sherts of tlbc olLn-inekL 
?)b(qt.-'15 s!leets were completed during the year : ~ n d  23 11:~ve been sul)lnit- 
ted for pul~lic:~tion;  21 unpublished proofs wcre received, 10 of these Xvere 
colonre~l, e s a ~ ~ ~ i n e ~ l ,  I~ill-slra~le(l and str l~~nit ted for publication. 

Q t r n ~ t o . - i ~ ~ ~ * h  sheets co~t,pi.le~l ,t'r.on the pt~hlinl~ctl  sheets of the olle-illclL 
n,s~il. Ii(~!f-is~l,lt. wt(111,~.-5 611ects were completerl in the Circle Drawing Ofice, 
and were su1)tnittetl for publicatio~~. 

All arrears pertaining to the prepar;ltion of eolour pnttcrus of one-inch 
sheets of the previous year wcre completeil and submitted for public- 
atiou. 

Of the one-incll slleets, the survey of n~hiclr was completecl durillg the 
previous year, all have been sul)n~itted for publieution, with the exception 
01 2 sheets not received fro111 parties. 

71. No. 6 ( S i m l a )  D r a w i n g  0fflce.-As during the previous 
year tliis ollice was organize11 in 2 sections. 

Tlre I S~~ctioia has llrnlt with the preparation of maps 
aucl plnus for tlle use oE tlle Ar~liy in India while t l ~ e  S ~ L T L . C ~  
S ~ , c t , i i ~ , ~  has Ileeu el l~ploye~l on the prepamtion ol  tr:~ns-frontier nlaps on 
t11e ~ I I C - I I I ~ I I ~ O I I ~ I I ,  I I I I : I I , ~ ~ ~ - ~ I I C ~ I  ; I I I I ~  II:IIS-~II~II tic:~les. 

J1os.t ol' the \r.orIi of the S~I)~IYS!/ , \ ' ~ ~ . t i o ~ ,  11:1s consisted in rellr:i\ving in 
I n o t l e ~ , ~ ~  -;tylc. i111t1 so111eti111es to :I re1111ce1l sc:~le, the I I I ~ I P S  aIre:~<ly 
existing. \\it11 the incnrpor:~tion ol' xncl~ ;~~ll l i t ion;~l  inl'orlllntion ol' recent 
date ns I ~ I ; I ~  11;1ve I)een nr.;~il;~l~lc?. 

72. B e n g a l  and Bihar and O r i s s a  D r a w i n g  0fflce.- 
l,,l,,,l,.;,l/ ,Y~,I ,I , / (IIV/ . I~,~, ; / IOI!~ 8 G , ~ , t i ~ ~ ~ ~  ). T l ~ i s  oITict, co1ltin11ec1 u111Ier 

tilt. , l i r e r t i o ~ ~  01' tile J)irector ol' Surveys, liengill, : I I I I ~  is O C C U ] ) ~ ~ ~ ~  in 
the , l r ; ~ n . i ~ ~  or tr~le-inrll shects ~llaitily Cro111 ca(l;~ntral ~rorlc : I I I ~ ~  fro111 four- 

I I I ; I I ) S  ; t l~c-e : I ~ I -  ptil~lishe~l 11reli111i11;1ry c1litio118 p e ~ i ~ l i ~ l g  tlleir 

rl .visi t , l l  1,). tht. topogr:~l)l~ic:~l sllrvey. 'I'helie sheets :trtl Iion.ever now 
l,r i l ,z  l l l i l , l e  C ~ I I I ~ l l ~ . t ( .  :I- poshil~le 11). ~ I I C  aclclitio~~ o f  tllc hills ; I U ~ I  \ v ; ~ ~ t o  
liIn,l are:ls l ~ r l ) l l l  ,)1,1 l I I :~ps ; I I I ~ I  t l ~ e y  :Ire 1)ving pl~l~lishell i l l  COIOIII.H. 
,~.l~~,~ t\\-l, i l l l p r o , r c l l l c ~ l t ~  for  a sllort tiwe PPIIIICCII the out-tllrll, \r'llicll h:rs 

ll l) \y ; l g ; l i ~ ~  r ~ ~ i ~ c l r ~ ~ o l  tI11, I I C I ~ I I I : I ~ .  

i n  t;il13r orissib '10 sl~t ,cts  \\.ere su l~~ni t tc , l  for ~)lll)lirilti~ll, ~f 

w ~ l i l , ~ l  14 llel,f ;111,1 I; l1;1c1 11r,~vio11sIy I I V ~ I I  ~ I I I I I ~ s I I C ~ I ,  1)llt were 
r , ~ . s l l ~ , l , l ~ ~ t e , ~  \vitl~ l ~ i l l ~  ; I I I< I  wa#te IilnfI~ a ~ l ~ l f d .  

l I 1  l;,,llg;ll 1 2  I l c , ~  s l ~ e e t ~  wcre ~ l ~ l ) n r i t t r ~ l  for  plll)lic;ltioll. 



PART 4.-WORK FOR OTHER GOVERNMENT 9 
DEPARTMENTS. 

73. ~ ~ ~ t h ~ ~ ~  ~ i r c l e . - ~ j r o .  3 P,IT/,I/  c:~rried out  a theodolite 

of 1 ~ 3  liIlc;lr l l l i l e s  for  t,I~e Settleulcnt OHicer, Crorakhpar :lull 

furnislled this "nicer ,,.itl, slleets on t l ~ e  scale l ( j  inches to  3 nlile, 

for  38 villages. 
,yintl.,y(iClul. ~+~~t? , . -T l l i s  party nus fornte~l on 15th June  1917 

tr;lnsfer selectecl melrr1,crs of NO. 4 ['arty to  it,  for  tile PurI1ose of  

ou t  tllc rect~lllgu~ntioll t h ~  Sinrl-SB#;lr I )o%l~ in connection with 

the irrigntioll :Lnl\ so\3srll~lellt colonizntion of th;lt nre:l. I t s  ~cti\ ' iti"s 
during the year ulldcr report ha\.e hucn contincd to the prep:lr;ltiolls for  
the coulmencqneut of its byorli, an11 to t r ; ~ i l ~ i n g  i ts  esta\)lishulellt. 

pLLlzjct/, 1tZCerni71 ~ ) c ~ , ( ~ ~ ~ I c ~ I ~ . - A s  i l l  p r e v i o ~ ~ s  years this det : l~h~ll t ' l l t  

was eulployed on local surveys in tire P u l ~ j u l ~ .  The  ~let;rilu of 

the work done are slreu~u ou pagcs 17  : ~ n ( l  1s. 
74. Southern Circle.-'\'he survcy of cnntonu~ents and l~lilitary 

statio~ls was coutiui~ed by No. 20 Party. The cletails of the morlc are 

given on pages 18 and 19. 
The special survcy "11 the sc;~le oI 1 4  inches to n mile of  reserved 

forests in  the HyderBl~Hd State mas continna~l. Xo. G Party surveyerl : ~ n  

area of 431 scluare ~ r ~ i l c s  ;lntl tria11gu1;lte~l area O F  ul)ont 3.50 s~lunre 
miles. The cost of t\lis rrorlr is being horne by the  Siz31n's (:overn~rlmt. 

Two survc3yors or No. 8 Party were plirccd on deput:~tion 1111ring the 
field season n.ith t l ~ c  M;tdras Forest Depnrtn~ent  to survey rescrvell forests 
on the eigl~t-iuclr scale ill tlre ueiglrl.rourIioo~l of Nilarr~l~iir in thc hInl:~l~;~r 

district of hlnclras. 
Section I X  or t l ~ e  Til~nevelly-'l'r:~\.nncore Irounciary in ilIaclr:~q \\.:IS 

traverse11 an11 ~lell~nrcaterl 113. No. S Party. 
75. M a p  Publication Offices.-A very largc proportion of the 

~ v o r k  ol the P11oto.-Litl~o. Ullice i n  lor other Gover11111er1t ofice$, 
only 19,. of their out-turn this yc;rr I,ci~rg ~ l e p : ~ r t ~ ~ ~ e n t : ~ l ,  n speci;rl 
feature I~e i l~g .  t l ~ e  1:lrgc a i ~ ~ o u n t  of wo1.1i (lone For thc (:e;leral Stnfl' 
owing to  t l ~ c  war. Tllc 11su;ll I n r p  nrl~r~lrc>r ol' \ \ -e ;~ t l~er  c l ~ : ~ r t s  \v;rs 
printed, as \yell :IS rule0 paper for otlirc~rs' note Irooks in I ;~rge  
quantities, an11 for  tile ~Arcl~n.oiogic;~l :11nl other , l e p : ~ r ( ~ ~ ~ r - u t s  photo- 
gravure ;1n11 IralE-tone pl~otogr:rpl~s werc :~lso reprotluce~l. 'The Dr:!wiug 
Ofice prcp:rrccl R:lilway, U : ~ n n * ~ ~ \ . r e .  l'nstal ant1 r11:rny other speci;~l 
maps, while the Map Hecord null lssue Oflice's u~a in  work is the 
issue of maps to other dep:ut~r~euts .  

76. Mathematical Instrument Office.-The m:~nufncture of 
heliograpl~s nut1 prislrl:~tic co1rrp:tsscs hIarlc VII was c o ~ ~ t i n u ~ ~ l  during this 
year in 1;lrgcr clu;~ntities t11:1n iu the previvos yuc~r ant1 practic:llly 
:11I repair :lull ~ ~ ~ ; ~ n u f : ~ c t u r e  \vorli o l  a civil nature to 
facilitate military needs. 

T h i ~  oilice also supplied instraulents to many Governllrellt oixcos, 
Provinci;il and I~uperinl. 

77. T r i g o n o m e t r i c a l  Survey.-The I'nnjel, Governu~ent  I1aving 
dcridc~l to  ul~llcrtalie the Great In,las-Jlleluln I)ro,ject for  tile irri- 
g;~t,iol~ of tllc Si111l-HRgnr J)o%l~,  :~sked for tri;lngulntion to tile 

I);l~is for  InJ.-ollt of the tr:lct ill rect:lngles accclrding to tile 
estal)liehcll systclll ol' tll;rt l'rovince, allrl IJcgi l lning llla,le ,,,ith 
$110 ~econn: l i s f i : ln~~ I)[  tlrc ~ ~ o r t l ~ e r n  ~ ; l r t  the area outl  ,\.itll the 
building of tho stiitions. 

78' C -  IilI'ge ~ ~ u n r b c r  or ]naps were pro- 
llllcall for otllcr 1le1j:1rtll1cl1ts ol'. (;ovcrlll1lc11t, l,~lrticrli;lr~y for tile ~~~~~~~l 
St:li1: 'l'llc ~lcrll:lll(lr; 1'01. I I I ~ I ~ H  O f  tile lrOreSt ~ ) e p a r t , l l e l l t ,  \,,llich :,re 
corltillulllly 011 tlla inct.c:~scb, 1vel.c: l l let  to tllc, lltlllost estent oC ite 
c:~l~acity lry t l ~ e  Porest h l :~p  ( ) l i i r c ,  

C('lllputing u'lic@ coll~plic,l nit11 n1;lrly reclllisitions for clilta. 



LIST OF INDEX MAPS. 

1. Modern surveys and publication, Northern Circle. 

2. ,, , ,  ,. ,, Southein ,, 
3. ,, 3 9  , ,  ,, Enstern ,, 
4. Publication of modern one-inch series, Northorn Circle. 

5 .  ,, ,, Southern ,, 
6. ,, Eastern ,, 
J . p~.ovisional editions of onn-inch aeries, Northern Circle. 

8. ,, Eastern ,, 
9. modern half-inch scries for India. 

10. ,, , quarter-inch ., ,, 
11. ,. 1 .  'India aud Adjaccnt Connt~ies' series, scale - 

1,000,000 

11. ., Indian sheets of "La Cartc Internationale du Monde," scale A' 1,000,000 

13. ,, a Southern Asia' series, scalc 2,000,000 L. 

14. Progreaa of the Great Tr igonon~ct r ic~l  8urvey. 
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