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GENERAL REPORT, 

From 1st October 1913 

to 30th September 1914. 

PART 1.-GENERAL REMARKS. 

1. The ~ n a i ~ i  parts or tlris report, as she\rn in the " Contents" on  t h e  

opposite page, are I'rrvt :!-Fie111 li'ork, sn~nrnarising the oper:ltious O F  the 
tieltl p r t ies ,  grouped under appropriate Ireacliugs ; nrirl I ' n~ t  c?-O,flice Ilrork, 

gives a I~rief :~cco~rnt  or the yenr's progress in tlre ho~rd-quarters 
an11 other oflices. Fnllcr  leta ails O F  these oper:rtious are being pul)lished 
it1 Volunre VII of the " llecor~ln of the Survey or Itrtlia ". 

2. An alwtract s110n.ing the prog-ress or tlre topographic01 progmnrrne 
assigned to tho depnrtn~ent in 1905, ILI;IJ. Ile foun~l iu Table I1 on page 7. 
F r o ~ n  thiu it \ \ r i l l  I)cr ucen t11:lt thc out-turn of new topographical survey 
(luring the c r ~ r r e ~ ~ t  year \var 54:35!) slluaro 111i1es; ZIIIII that this brings the 
totirl progress sincc: l!)O.i to allout :i.66,000 square u~iles, leaving allout 
14,55,000 sclunrc ~nilcs still to I)e  lone. 

3. The tirst cight Index ~ ~ ~ i r p s ,  :rt the cull of the report, shot\- the 
progress of this topogr;~plri~al Ilrokr:lllrrne. T\vo inrleres for each circle give 
rcspectively tlre pro~w~:ss in sorvcy irn3 in pril~lication; i~nd  a tliircl index 
slro\\-s, in the cnsc of thr  Sor t t~ern  ill111 Ei~stern Circles. the p~rl>lication of 
provision:~l issncs of 1-inch 111i1ps co111~ile~l T ~ O I I I  I I I ~ ~ C U ~ ~ : ~ I I C ' I I I I H  ~n:rtcriaIs. 

4. The rcn~:~ining 5 in~lcxes i ~ t  the en11 show progress of tlrr ~~rr;rller 
sc:~lo rrl;lpn i~pp~~r t i~ in i i rg  to the sclren~e, i ~ ~ r d  ;also tlrv ~n:lin Fr:ru~ework of 
trii~trg~~lirtinn on 1vlric11 t 1 1 ~  S I I ~ V ( ~ ~  of 1111li:r ir l~:rse~l. 

5. '1';11)1(: 1V on p:rge :I.' gives ;I list of the new pul)lic:rtious O F  the 

Citlcott;~ OtTires ~lrrrin:: tlre yc:rr. A co1111)lete list or ~ lep i~r tu~entn l  pnblic:~- 
ti on^, :rp:rrt ~ ~ O I I I  I I I : I ~ R ,  111:ry l~ i?  ~ O L I I I , ~  in the An11u:rI l{ccor~ls I'o]ullle ' I ;  : 1 ~ 1 1 ~  

lids of nc\r III;I])R :!rib ~ ~ ~ I ~ ~ x I I c I I  qriirrterly 1)). the c l c p i ~ r t ~ ~ ~ c n t ,  as  \re11 as in 
the 111ontl11y " S o t r s  of tl~n. Survry of Inl l i ;~ ". 

6. P r o ~ r c s ~  i l l  tlre l ' r i g o ~ r o ~ ~ ~ ~ . t r i c ; ~ I  l:r;~ncl~ O I I I ~  I,e ;rssesnr~l I,y a 
H ~ I I I ~ ~  of tlrc " R C C O ~ I I R  ~ O ~ I I I I I C  " i l l l i l  t l l ~  s1)~ci:rI plil)lir:rtion~ instletl at  1)ellra 

1)iln. 'l'l~o (:enrr:ll Rcport r;ln irtteml,t little nlorc thirn :L I,ricf al,stract of 
t l ~  I o ~ ~ r ! / c  an11 n ; ~ t r ~ r o  of tho ~IiHbrent operatious. 



GENERAL.-INTHOD UCTION. 

7. Notable events of the Survey year were as follows:- 

( a )  The return of Cnptains Bailey and Morshead fro111 six months 
ea:plortrtion in  t l ~ c  E a n l e r ~ ~  Himlilaycls.  This has ildded 

greatly to  our geognpliical knowledge of these regions, 
besides clearing up :)I1 tloubts as to the course of the 
Tsnn-po or  Brahmaputr.1 river. 

( b )  A report on the dfrc!li~etic S t ~ r n e y  of J?zdic~ wtls prepared by 
a special coln~nittee nppointetl by the Governineut of India 
for the purpose. 

( c )  Xew possibilities of scieutitic explor:~tion have bcen opened 
up by the successful experiment ol observing accurate 
ditf'erential lo?t!jitudes I I ? ~  rc,t.r.clcss ie lc: /~r ipI~y across the 
highest inonntain rongea. This was eft'ectecl by Cuvnliere 
de Filippi's Italian expedi t io~ ,  in co-operation with our 
observatory a t  Dehm Diln and the Lahore Rkldio Office. 

(d)  The dcpart~nent  has now issuetl its first a t tcn~pts  at  
producing large O~ogrrrldiiccil 7)taps on the system of 
coloured layers. These lnnps give n clearer idea of the 
Innin physical Features of India and Adjacent Countries 
than the older maps did;  and it is hoped that  the 
experience gained in these first efforts, and the various 
criticisn~s they have elicited, may result in the further 
i~nprovelnent ol  this dificult branch of Cartognaphy. 

( E )  A commence~nent has been n~nde in the new ~ y ~ t e l r l  of 
1;rcpi)ig ( ' ( i ~ ~ t o ? t n ~ e n t  ?nccl~s t i l)-to-(late,  a t  the Dehm 1)iin 
Office, Ily uleans of iniornlntion to  he supplied anliually 
by the officers of the Military \lrorks Services 

(j) Two 1inperi:ll Officers mere (leputed to work with the T z ~ r c o -  
l'crsicc?~ F,rontier C o ~ ) ~ m i s s i o ? ~ ,  and one to co-operate with 
Ctcrcclicrc d c  Fi,li l i j~i's eo.petli,tiolc to the Kurnkoram. 

( 9 )  The depdrtment has conlplete(l a fr.~nlework of high accuracy 
for the Bontbcly C'ltil Stc?~rlc~j, . ~ n d  has lent two Provincial 
Officers to the Uol~~hny Government to conduct the detail 
~ ~ ~ r v e y  

( h )  The proposal to  introduce the scale of 4 inch to  1 mile for 
the tactical map of India has received strong support. 
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I I . - ~ ~ I ) M I N I S T ~ ~ , I T ~ ~ N  AND PERSONNEL. 

8. ~h~ cost of the llepartnlent for the financial year encling 3 l s t  March 1914 \Van 

Re. 35,74,411, against nn estimated cost of RR. .l(j,23,910. 

9. ~ ~ l ~ ~ ~ l  s i r  sillney ( 2 .  Barrarll, IC.C.S.I., ILK., v.R.s., a l l~nini~tcred the tlepartment 
cluring the gre;,ter part of tho year nntler report, having re~~l lner l  charge on hi* return 
from leave, on the 15tll ~ ) ~ ~ e n l ~ ~ e r  1913, from Colonel T .  F.  B.  Renny-Tailyour, c9.s.l., 1'.E., 

Who was Officiating Srlrveyor General of Inrlia up to  that  date. 
10. colonel G. H. Hoilg~ou,  L A . ,  Sl~perintenllent, retired on the 28th Octoller. 

rAieutennnt F. P. Koxmorthy, I~.E., was appointed to the rlepartment fro111 the 1st Novelnl~er 1013, 
and Lieutenant L. H. Jackson, I .A. ,  from the i t h  Septeulller 1014. 

TIlere were six losses to the Provincial Service, by the lle;~th of 3lessrs. C. Litchfielil 
and H. D. LIT. Stotesbury, and by the retirenlent of &fessrs. P. L. C'ilusley, Amjilcl Ali and 
Balaji Dhoncliha &I:~nllhre, :~ncl by the triinsl'er of Mr. H .  St .  J .  ICenny to the ~ e d e r a t e d  
Mal;ly States. No Provincial Officers were recrnitell cluring the year. 

11. The follonring honours were conferred on members of the department (luring the 

year :- 
To bc 1f.C.S.I.- Colonel S.  G. Hnrrard, c.s.I., ILK. ,  F.I<.s., Snrveyor General. 
To be C.I.6.- C;. B. Scott, Eecl., (retirell), Survey of Inilia. 
Title of R r ~ i  U~il~arlic~.-Rni Sahil) Chnni L:ll Dey, Registrar. 
Title of Rcti  SriI~ih.-Mr. Narentlrn Kath Blokcrji, He;ld Accountant. 

Mr. Hira Singh, Assistant S. T. S.  OHice. 
12. The total strength of the depart~nent at  the close of the Survey year mas 

50 Ilnperial Olficers, 125 Provincii~l OtEcers ; ~ n d  31 lTpper Sul)orcliuates, Gesides specialists, 

clerks, lower subordinates, and lnenials. 

13. The following table sho\vs the ~liutrihntion oT officers during the year, escluding 
those :~bsent on le;lvc throoghout the year. or on deputation \\-it11 local Governn~ents. 
I t  will be noticed that several ntllnes occur llrore th;ln ouce in the list, through the tranfifer 
of ollicers f ro~n  one o6ce  to ; ~ u o t l ~ e r .  A Sew very tempor:lry t r ~ ~ n s l e r s  in September, 
arising Srom ch:rnges llue to the war, h:~vc lleen on~ittetl.  

TABLE I-DISPOSITION OF OFFICERS, 1913-14. 

S U R V E Y O R  G E N E R A L  colo~~cl  Sir Sidney (;. 14111.1,:n.d, K . ~ . * . I . ,  a .c . ,  F.I{.S., from 15th L)ec. 191:1. 
O F  INDIA- 1 Colollel T. F. H. He~~ng-Tail~-our, c.s.r., a.12.. oflicinting to 1,Ltll L)cc. 1913. 

Irnpcri,rl (!flir.ers. Pnrvir,cir,l Qfiwra. LVp,,rr Logr,cr 
S~lBnr~/i~~nter. S,rho~di,jntus, $r. 

...................................................................................... Surveyor General's C a ~ ~ t n i n  J. A I'lcld, 1i.1: 

Offlce and Mathe- 
matical Instru- 
ment  OtBce,' 
Calcutta. 

No. 6 Drawing 1r:ljor H. H. Tunwr. I:.E .......... Xlr. A. 11. (;rnhnru ....................................... ...+ (i Et~ropcou Omce, Simla. Cnlbt:uz~ .U. N. hl:teI.eod, n . ~ .  ,. F. (:. Sn ln t  Drxftsrnen. 
., \V. H. Strong 21  Indian nrdtsmcn 

n 1 ~ 1  Clcrka. 
4 I'r~ntcrs. 

T u r k o - P e  r s  i a n  Lic11t.-Coloncl C. H. 1). Rgdcr, ,, Hnji .kbdul Rnllim, K.D. Mr. Sher Jang, n.~. Ta-o sumeyors, kc. 
I>.S.O., nx. Frontier 

~ n j o r  H. M. Conic, 1l.E. ment. 

S U P E R I N T E N D E N T  M A P  PUBLICATION-hlnjor W. 31. Coldstream, I ~ . E .  

l e ~ j "  rial 0Jiccr.s. l ' r ~ ~ ~ i ~ ~ r i ~ ! l  t!ficcr8. r p p c r  Lamer 
S~rllordinntra. Sabordi,rt~tra, gc. 

...................................... Publication Mr. 31. Gnstnud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~...~... . . . . . . . .  
MaPgmce, Calcutta. 
No. 1 Drawing Aroior 11. O'C. 'h~lcl!'. n.e. . . . . . .  C. Lttrhncld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M a p ''"l'lnin F. F. Hunlc~..  1.n. .. .I. 0. C;I.I.IH bnd I~~~~ ('ttptfliu H. J. C1,11~1bntton, n.):. .. .T. \\.. BIII,,~~,:,,~ 
OfBce, and En- ,, 1'. U ' i I l ~ n r ~ ~ e  .. Jttgd:~rabo 1'r:ts;tcl 

8 r a v l l l g  Offlce,  ,, c. (:. ~ i y , , ~  
& l c ~ t t & .  3 s  1'. 1,. C~tllalc).. Hetirad from Josuo rT  20th. 1914. 

,, A ,  n. H8t,,t"r 
,, 1'. Simlt-ott .. 1'. N. 8111. 

,, K. ,I. 11. H,,t,hy .. F. E. 11. Unlvcrt 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Photo.-Litho. Offlce, cnllt. s ,  W. s. W ~ I I B I ~ ~ ~ I I ,  a.8. 

Calcutta, 
Mathematical In- + C n p t n i ~ ~  .I. 11 Firld, n . ~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

etrument Offlce, Mr. T. A. Ferrier . . . . . . . . . . .  
Calcutta. 

.The X f n l l l ~ m ~ ~ t i c n l  Illntnlnlellt Oilirc s n s  t r ~ u ~ n l c ~ ~ c d  to the P O T , ~ ~ ~ , I  t h ~  ~ ~ ~ ~ ~ i , ~ t ~ , , ~ ~ ~ ~ ~  hl,,P ,,bl iCntiOU tile 
*!8t"",bcr l!ll4. 

t l~irlutlcs Arcnj Scet;oa 1111111.r JImjo~. ('. J. Arl)~,ry. 
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TABLE I-(Continued).-DISPOSITION OF OFFICERS, 1913-14. 

SUPERINTENDENT ( Colnl lr .1 JV. .T. R ~ t l l e l l ,  n . B  ,-tit11 O c t o b e r  1!)1:1 t o  .?Ot l~  Sept. 1014. 
NORTHERN CIRCLE- i I , i c l l t . -C l ) lo l lc l  C. 1,. H o l ~ e ~ . t s o n ,  c.ar.~;., I:.I.:..-1st t o  5 t , l ~  O c t .  191:j. 

No. 3 Drawing 
OfBce, Mussoorie. 

No. 1 Party,. . . . . . . . . . . 
h-,tslt,,~a r, l'tcrt,j,rl~ 

" # # , I  K..lI', F, 
1'1.ot.iri1.c. 

Nct,inr t \ .  :\. h1cH~tr:. R.E. 
hlntjol- hl. 0.C. T11111Iy, I(&:. 
Lict~te~utttt, 11, hl . AlcL<:ty, n.E. 

C:nptain G. F. 1'. Oalicr, K.E. . Al l . .  14, R .  FIIIL'IIPS 
Cnptilin F. n. Sco t t ,  I.A. ,, 'I‘. \\'. I~I~I~(>BB~I~ 

.. . 
v r! I~,,,v,.II 

No. 3 Party, ........ (.:!ptain Y. F. I - lu~~t r r .  1.1. . Ah.. .I .  0. l:l.r.ilT h l i ~ l~o rn~ . l  llntr A l i  . R1 Sllrvryorr, ac, 
J,,, , , l , ,  ,,,,,l Ci! l~lnin F. R. Scott. 1.r. ,, .I, .\. FYW~>II IB  ., .?lal~iaal:l~. Siuql, 
I ln, lrd P~.ni.arl,.rs. ., 1;. .I. Iiiceic .. h l ~ ~ l ~ ~ u n n u ~ c l  Hunlin 

,, L\. (;. I<<,sc. 
,. 1'. A.  'I'. h.l.llll?. 
,, :\. . I ,  .\, l ) f i , l<~ 
,, 17. 11. (:,.<,,,I 
,, tl. '1'. li,,Xl><,* 
.. k7. .J. I ; r iw 

0 ,  4 p a  , . t i  I . ,  I ' l i i  I Blr H .  \\'. Ilicgit. I .  h l :  t i  I 16 Sul.rl.)-un, &. 

I 
(.,,,I<,, I,, . , , ,  ,,,, cS. ( ' ; t l~t;~in I{.  Fcwtvr, I. 8 .  ,, I:. .I. S .  1t:t~ 

,. .r, (,. (,. I,c>.I,, 
,, 1 ; .  K. It l~or>p,~r  .. r l t ~n i  ( ' l ~ r ~ m l  I'III.I 

NO. ao Party, . ... 
1;)s ,,,,, fi,#,,,pf4.,., 

R I  r l l l r l  

s;l,zl,r<l~i! Vu1.1, 

Riverain Detach- 
ment, 

t3!!,r,l,fh. 

I Simla Survey Mr. c,  1;. c ' .  F'~,.IWII >lr.  I ' t tms R ~ I B L  . . 1 I H n ~ . ~ c y o w ,  kc. 
Detachment, 

, S , , , , I ,> ,  

I SUPERINTENDENT \ C ~ l , ~ n e l  '1'. F. ri. I I C ~ I ~ I I ~ - ' I ' ; ~ ~ I ~ ~ , ~ I I ~ ,  c.s.I., I:.I:.. St11 t o  :jot11 Septc1~111cr 1914 
SOUTHERN CIRCLE I I ~ i e n t - C ' t l l < > i ~ r l  I:. \\'. l ' i~ .~ . ; t , .  I..\.. 1111 h~ i t11 S~~I~PIII~I~P 1914. 

I No. 4 Drawing 
O£Eice, Bangalore. 

NO. 5 Pprty, I I ' I I . :  111. .I 11. 5. \\,I .,,,I \It.. I<li~litIl, ll.cI111 ?i Sur\-t.yors, Cc.  , ,.,,f,.,,, , a , . , , , . , , I . , . .  l./c.~alct~~#nt 1:. S. \\.,l~tll.. 1.1 .. S, S.  \it,.\'Vw l,'i,,Itli~ng ., 1{;!11n Xzcnoy~~n ll,t-lin~ 
, i , , 1.1~,1,1a.18\1>1 I!. L. .\II~I~IIIII. H 1 ,, F' ( '  l ' i I r ~ l v r  .. 1Ittn4ti 1,.1l. n.\ 

. ( ' ,  11. I8 ik . ! tc l  

l l , l im,r 11, \Vw81, t t  r., 3Lr. I:. \ .  >lr.>,,r > l r  I),~tnwl,tr Kt~clilkur :I,? Stcvv<~yor~,  'PC. 
!,,,,,, ;: ,,,,, j ('.!III.~III K. \\' 1'>1., K F ., H.011 .\I..IIII I:illlilll. ti 14 

I.!~.nt,.r~~nt ( ' .  I ; .  I.rai.. H r V I< K ~ t ~ ~ l ~ v ~ ~  

No. 7 Part I,ivul . l ' ,* l ,  F. \V. I'it-n,,, I.,, 
$,D,:;:;,~ ('.>pr,tin .J 1). ~ ~ , ~ ~ c I ~ , I x ~ I I ,  e v ,  

J/,;.s,. ,.. 

>[I- .i 11 '1 :  ll.lllll~:lll.\ \In.. .\I*IIII H ~ ~ l ~ h - ,  K... 28 Sur\ryorr,  t e .  .. KI,<I,IIIIII.I-I ~\I:II~<II~VIII~L 

No, 8 Party,. , , , ,  , ' I .  i I I I , R . I \ V t \ I  I : I  t i  . 46 S n r ~ , > ~ o r s ,  Rc. 
M ~ r . 1 ,  o. .  ,, S I ,  Sat~n~~, tv  hl,tn~,Ilnv~~, I < , \ .  

., .I I4 \ \ i l l : . t~~t .  ,, K. Xu~;~),#m~-\;>rui ( ' Iwtt i  
, ,  I '  K, n ~ w r ~  .. 1'. S ,  Vv~~q~~ . -~o t t , i  
,, 11 >I $I,., ls:\Lx \ l ~ ~ c l : ~ l i  tr. 

I t  & .  



TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1913-14. 

Licut.-Colonel C. H. 1). Rjder. I,.S.O., I L E . ,  till '7th Novcrnber 1913. 
SUPERINTENDENT Mnjor A. Ivfears, I . A .  8tl1 to 2Htl1 Novetnber 1913. I EASTERN CIRCLE- 1 1~io'ut.-Colo~~el C. 1,. Hobertsot~, ~..al.r:., R . E . ,  from 29th November 1913. 

Zou:er 
I n ~ p e r i n l  Qficcra. o i l  O r .  LCpper S'r~l,ordi~rntea. Slcbonli,,,ll,,a, rl: 

N ~ .  5 ~ ~ ~ ~ i ~ g  Licut. P.  0. Iluddlealo~~, R.E.  

Ofice, Shillong. 
No. 9 Party,..  Csptai~l R .  11. Plnillimort*, n . E .  ......... 

LI~l tnr  rg n r l  O l i s sn .  ,, R. 13.  (hrdcw, 1 1 . ~ .  

No. 10 Party,.. . . . . .  Major E. 'I'. Ricl~, n . ~ .  1 .  I .  i t  . . . .  ~ I P .  Lleltnutr~ Dnji JaJot, n . s .  ... 33 S ~ ~ ~ . r c r o r x ,  ncrf , 1 ,,,,, T'ttl,ti~in 1,. 1:. C~.oxtl~a.;~it ,  , . A .  ,, \kc. (;. .l:trbql ., t lrynt filnrllsrntnad, K.s. n ~ m ,  k c . ,  G Pupi 
Licut. \Y. E. I'~I.I.>-, 11.1.: .  ,, 11. 11. Si~n~nnq ,, hlauag Kg;~w Sgein 

., R .  13. I{oo~ne, II.E. ,. V .  \Y. >Iorl,w~ 
,, ;\sslat.UII;~l~ Kllnn, K . s .  
,, cq. n. S C X ~ O I I  

,, A. F. Al11rp1~). 

. .  . . . .  No, 11 party,  . . . . . . .  ( ? , ~ l ~ t ~ l i ~ ~  L. (;, c~.oqtl~ss-;tit. I..,. hlr .?. 31, l ' ( ~ l ; ~ t i  hlr .  Rogltrllntr Uat t  Tl~;~plyol  29 Su~.rc jom,  kc.  
L , , , , . ~ . ~  l j , , r ~ , ~ v .  l,i~ut,. F. .I .  M. King, I~,R:. ,, 1'. 1'. I ; < ~ W L I ~  

,, F!. I?. n.  C L I Y C ~ ~  
,, 11. .I. l%<><>tl> 
,, l{. 11. \ \ - ~ : ~ t t  

. . . . .  . . . . . . . .  . .  NO. 12 Party,. - - - .  I A. I A .  Mr. IT. Ski l l i~r .  .MI.. S:tnok Ci'l~ilncl Puri, n . ~ .  34 Surrryorrr, %c.. 
il,v>,o~,. Lic*ot. P. (;. llnd~ll.~\totl, n . ~ .  ,, l ' x : i ~ ~ ~ : ~ < l ~ n ~ . . t t ~ i t ~ ~  Ray, 11,s. ,, Sxjnni Ku~nxr  (;l~r,s~l l'ttpils. 4 Suldi 

Surreyom. 
,. I?. CI ; t~ t<l i~~s  
,, I(. 31, l i vnuv  
,, A n ~ i r ~ d  Ali, itetired .4pril ?Pntl ]!)I& 
,, I,. \\'illi:tt~m 
,, l ' .C. Alitt?~, n ,  A .  
,, 11. H .  ('1.1.01 

Aka Promenade 
Detachment. Licut. 1'. (;. I l~ddl ra tan .  R . E .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Survuyor. 

. . . . . . . . . . . - . - - - . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Andamans Detach- 3lr. F:. CI;lt~<lir~a 8 ~ u ~ e y o r a .  
ment. 

SUPERINTENDENT O F  T H E  TRICfONOMETRICAL SURVEY-)~~ie~~t.-~olr~~~cl G. P. Lelloz-Conyngllnm, H E .  

In8jrrl.irrl i!flir.cr.*. I ' ~ ~ ~ ~ ~ i ~ w ; , ~ l  O f i , , , ~ . 9 ,  C'yp~t-  Selror~rlinnles. Lower S t ~ b o ~ l i t a n f e ~  lg 

~ ~ i ~ ~ ~ ~ ~ e t ~ i c a  A .. 1 I T ,  1.4. . .  1 .  1 .  2.. I ...... Mr. Sar.rt Kornar Jlukerji 
,, Ild~ntr~n:tn l ' n ~ u ~ d  

ehra Dun. 
. . .  . .  ' I ' l - o i , t ~ n ! l S ~ l ~ n o l . .  L i ~ t ~ t .  A. A .  CIIIIPP. II.F. ., .. 3lr. Szttid~ T'lx~n~lnt 3111kI~:~rji 

,, \V. E. I ' P I . ~ ~ .  11 I:. ,, l.:~kultn~i lh t t t  .Tocld 
1 ,  I . ,, F. t'. Sna\va,~.tl~y, II.E. 

No. 2 Drawing 1l:tjnr 11. 11. 'PIII.III~I.. H.F.  ... AIr. 0. ('. O l l c ~ n l ~ ~ r l ~  . . .  311.. Rmlt Sisgh, n.s. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Omce and Forest ,, (:. A .  TIc:L~*.II.!, I1.F. ,, E, (', .I, 1h111d 

Map OtBce, Dehra .. 11. C.  \P Slot<.rI,nry 

Dun. 
,, 0 s. ~ o ~ s ~ ~ o I ~ ~  
,, Al~t l~ t l  h-:~ri~)n 

. . . . .  . . .  No. 13 Party, Cnpt:!i~~ V. 11. Cottrr,  I.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 (/.,,/./uc,n.v,. 

. . . . . . .  No. 14 Party . . . . . .  C;tpt:tit~ l l .  1. r~~t~cl rn~~mst~ ,  n . ~ .  311.. 0, h-. I ' , , . I , ~ B , ~  .. ( : . P . ' P . O : , ~ ~ ~ S , R . B .  ,. (: .S.hIrI~l~l, .$ 

- - -  .... .............. ........ I No, 15 Par ty  ,.... hliljor (;. A .  Il~rlrc.l(.!. a s. Air. C .  11. TI . ( -CI~: I I~  Mr. .TuF.II Tlcbari Lnl 21Conlputrrs, kc. 
( i l l / )  ,, R. A .  'l'nnd!, 1 1 . b .  ,, I-. 11. 11. C'<t!lit>a .. M. hl. Cvaiv, R.F ,, V. 1'. \V;tinnql~t 

Ilicut. Ti. hln*on. H . P .  .. 1,. \Villinv~~s 

. . . . . . . . . . . . . . . . . . . . .  I NO. 16 Party,  I I I :  l i ,  ?I) C o n ~ l , ~ t ~ r a ,  8 c .  
( ' ~ J , I , , /  ) ,  

Mr. S>,,,l Zillt, l l : ~ ~ n ~ ~ i u  

NO. 18 Party, . . . . . .  ('1113tnil1 11. 11. '1'1101111119. H . I . . . .  81r I I  I' 11 > I ~ . ~ I , , ~ I  I IV.  l<i<lll t~ I I I ~ ~ ~ ~ ~ ~ ,  ~ l ~ ~ m r . .  18 R ~ ~ ~ ~ J ~ ~ ~ ,  ,te. . .  
( , I f ~ t ~ ~ , , , ~ ~ ~ ~ ) ,  Iri( .!cl~,~~:h~~l Ij. i \ l ~ l r < ~ ~ n ,  H B. ., I l i l ~ n ~ : ~  I'n,r:,ll , , .A. 

.. S I f  1\111.1111111,11: 

.. Ill~i I i ~ n l ~ i ~ l ~ t ~ .  i \ l i t t l ~ ~ ~ ~ . .  n . ~ .  

No. 19 Party, ..... hlai,nr E. .\. T~,,,,l,., a r. . . . .  .... ( /I<!\ ,> 1 ,,,,, , ) .  l,l<,\lt. ,I. 2 1 .  CI,,L~,., lt,l:, . . . . . . . . .  3 Computrrr,  be. 

I . . . . . . .  
E x  loration 

. . .  8 ('l(irl..kr. ,ral i i r ln r r  hLnjor H .  \Y,,C,~. 
t, llll ( ' ( 1 1 1 1 t 1  / . ' , I1/ ,  )#,. 11,. 
~ ~ 1 # ~ ~ 1 ~ , ,  

T , l t r l  
1.1 1'1.1111.111 .I.,,, , 1 1 1 1 ,  ,Tlr Cnl>t+tin 11. T.lhlrtnltncl, 1, F .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ajr,.<.I Sl ,  an ,, , ,,, ,,, , . . . . . . . . . . .  . . . . . . . . . .  hlr. 1 . ~ 1  Sina l~ ,  n.n.  . . . . . . . . .  1 Snrur-yor. 



CONTENTS O F  PART 2.-FIELD WORK . 

Pnge . 
... . . . . . . . . .  I . - T o ~ o a ~ a ~ ~ r c a c  ~ U R V E Y S  -Table 11. progress since 190.5 7 

Table 111. out-turns and costs ... 8 
. . . . . . . . .  Northcrn Circle 9 

Southern Circle . . . . . . . . .  10 
Enstein Circle . . . . . . . . .  11 

. . . . . . . . .  . . . . . . . . . . . .  II.--FOREST SUnVEYS -NorLhern Circle 12 
Southnn Circle . . . . . . . . .  12 
Enstern Circle . . . . . . . . .  12 

. . . . . . . . .  III..CANTOXMENT AND LARGE.SCALE S U ~ \ ' E Y S  -Cn~~tonments 14 

... Punjnh Riverain Detnch~nent 15 
S iu~ ln  Sul-rfcy . . . . .  16 

. . . . . . . . .  . . . . . .  I V . - T ~ I ~ ~ N O M E T R ~ C A I .  SURVEYS -Geodetic Surveys 17 
Trinngulntiot~ . . . . . . . . .  18 

. . . . . . . . .  Tidrl Opcrntior~s 19 
. . . . . .  Lcrrlling Operntions 20 

. . . . . . . . .  lfngnetic Sur\-cy 21 
nnsc-linc Ol>crntions . . . . . .  23 



PART 2.-FIELD WORK. 

I.-TOI'O(;li.lPHICh1~ SURVEYS. 

4 .  The two following tables sl~o\v respectively the progress 
or the topopaphic:~l progrillnrne assignell to the ~ l e p ~ r t ~ ~ ~ c r l t  ill 1!)05,  
an11 the out-turns a1111 costs of ~liwerent p:~rties (Inring the year nnaler 
report. They are follo\\.(~~l I I ~  IIriel' ,lescriptio~ls ol' the work of  ~tacll 
topoqsphicnl p:lrty. 

Table 11.-Progress of Topographical Surveys since 1905. 

Total Areae completed to date '1.71.837 1 95.119 99.288 3.66.244 
I 

Approximate areas for  the whole 7.50.000 15.42.800 
topographical programme. ! I 

I 

ARp~oXlmate area8 remaining for 
eurvey. 



0 F I E L D  WOItI(.-TOPOOli.lPHIC.4L SURl-BITS. 

Table Ill.-OUT-TU R N S  and COSTS of Topographical Surveys, 1913-14. 

l'ARTY nnd LOCALITY. 

Chnrncter 01 groulld. Scnls nnd type of Survey. 

OUT-TURNS. TOTAL COSTS. 

S w r o y  rind 
RIappillg. Areas 

of 
I Survey. 

R E ; \ I A ~ ~ I ~ Y .  

Cost.rntcs. 

n8, 
rntea. 
Ha. 

1,10,403':- 
30.0 

1,08,122 
16'1 

1,13,222 
18'3 

97.637 
13'0 

Totnla 
on all 
Scales. 

NORTHERN 
. CIRCLE. 

Erelu~lcr Its. ?RI.  
cost nf w,,rl; o,, 
Bcld litho..prrs*. 

- 

No. 1 P a r t y - I C t l a h ~ ~ ~ r ' r ,  Pr~r!jub, n r ~ d  A'.-lr. F. P r u r i ~ r c e .  

... ... O ~ ~ I I  pittins (1n11 l i ' ood~d  hills 1-inch Survey ... 
. J ~ t r r r ~ r r z ,  I O I ~ ~ I I  n11,7 cnvirnns ... 2-inch Sur rey  ... ... 
,Ilr,~r~r/trir~ut~n n ~ r d  f c ~ i r l y  ?r~oncled ... !.-inch Revision Survey ... 

Di l tn  clifto ... I-inch Rcvisioll Surx-ey ... 
No. 2 Party-T'rrr~j~rb.  

... Plnirla, pnr/l!/ opcn, pnrll!l i r r ign l rd  1-inch Reviaion Survey 

... Dillo r7ilto ... 1-inch Rrsurvey ... 
No. 3 Party-7'1111jub r1nr2 Tsriled Proritrres. 

... H i r r ~ n l ~ r ~ r r r ~  fnnt.1rills nvrlplainn ... 1-inch Revision Surl-ey 
B i t l o  r7ittn ... 1-inch Resurvey ... ... 

NO. 4 Party-TTrri l r r l  P r r ~ r i n c r , ~  n~r r l  XXeprrl. 

... ... Hi~~r~rln!/<rrr fool.lrillr nrr,l y ln ins  1-inch Rcs l~r rcy  ... 
Di t to  rlitto ... 1-inch S ~ ~ l ~ l > l c ~ ~ ~ c ~ ~ t n r y  Survey 

I 
- 

TOTALS, NORTHERN CIRCLE:- 23,625 sq. m. Rs. 4,29,384 %:- 18.2 

~q lrriies. 

2,652 
33 

125 
869 3,679 

5,190 
1.514 6,704 

6.118 
84 8,202 

4,796 
2,314 7,040 

SOIJTHERN 
CIRCLE. 

Very diHieull I . c ) ~ I I > I I . ) .  

I C ~ X I .  
r f l t ~ . ~ ,  

I<$. 
1,14,563 

27'7 

H9.513 
16'2 

9<J,liH 
21'5 

1,'27,462 
81'4 

I 

I L S ~ .  I I ~ ~ I C S .  

NO, 5 party-cT, , r l / r .n/  IJt.r,l.;rrr,,.v ~ I I O  ~ ( , r , r r .  

n i l ,  1 . 7  l i l l a  I c I ... ... / 3.5,. 
i 1 i .  1 c 1 I ... , G8i 4,142 

1 

No. 6 P a r t y - B v ~ - , , , .  ,11 , ,1  I f ! / ~ / ~ ~ , - r r / ~ ~ ~ ~ l .  1 
I , ~ ,  ~ i 1 .  , ~ i  I I S  i n  I ... ... 1 : ! , iM 

... f1],c11 ~ ~ ~ ~ ~ l ~ r / ~ r l i ~ i ! /  plrqi~~x ... 1-inch SIII.! r.\- ... 2.2GH 
t i  I ,  I I 1 i n c h  I ... . .  ' i 5,525 

I No. 7 party-JIo, / , . , t . . ,  , ,w /  .lf!/.s,~,~r 

7 ,  f r , . " l c I /  , , A ,  I \ 1 -  S l \ l \  ... ... 
, , I  , I I I .  1 i n  I ... ... 

I I  I ... ... 1-inch S I I ~ I ~ ~ ~ ( I I I P I I ~ I I I . ~  H I I I . \ ~ ,  ... 

No. 8 P a r t y - - . l l , ~ d , - ~ ~ . < .  

... Fortal . r lnd l r i l l ~ ,  i~,l,nh,trvl ~.rrllr,ga 1 -inch S u n  cv ... 
l t  1 ,  I I ... 1 !-inch s l l r l cy  ... ... 

. . -- - - - - - - - - - - -. . - -- - -- 

TOTALS, SOUTHERN CIRCLE:- 15,844 aq. m. Rs. 4,30,916 yzi- 2 7 . 2  

3.041 
l i i  

~.:Is:I 4,611 

1,22R 
8.13 1,566 

EASTERN 
CIRCLE. 

In) T ~ ~ ~ ~ - I I O I . I I P I .  
i"#~lt,*lt,cl 118 

11,) l ~ s c l  ,, ,I$>" I{.. 
.42,C,(I" ,lor li,l.*..l 

nml \ l a > n l t ) . ~ ~  IJI~I!~.  
I><>,,I,,I,,~~ . t , V V < , \ "  

 in^ i)tIico. 
IP! P; s ,. I n ' I  ~VA'L'. 

.j,i,lUi, 1,,r l < * ~ t ' . l  
I l O l l l l l l i l l )  Sl l r lV)  

1,IJ 11,(.11,<I1.* 211 .'I 
,,,i~,,- X ~ , , , C ~ ~ I  I S ~ ~ O , . I  
e t ,n  , ~ y .  

1-1 l" , - l , ,<l , .h  1:- 
I:,~,II;, l , ,r  +11vriil 
I , , ~ . , , ~ I  hlll.!~).. I I I , I - I ( -  
;,I,),. to Vs~rs,.I 
I~,.1,,,rl ,,,<,,,I 

(1'1 E Y ~ . I ~ , ~ I ~ U ! J ~ ~ , , * I  ,!I 
I ~ I I I I P ~ I ~ E ,  11, )'*' 
~ I I ~ w  I ~ Y  ~ ~ ~ r @ , . ~  
A l m l ~  I IHic t . .  
-- --- -- 

TOTALS, EASTERN CIRCLE :- 14,890 aq. m. Ra. 6,88,208 CP,"; 38.6 

QRAND TOTALS:- 54,359 sq. rn. Ra. 14,48,508 y ~ i i -  26.6 

~ < r .  f,'ont. 
rnter. 

] (a .  

1.04,649 
23'0 

l,57,423 1") 
37.7 

1.45,RgC (4 
56.3 

I ,ilfi,B4R (1') 

4BQ 

29,602 i f )  78'5 

No. 9 Party I r r l , , ~ , .  1 1 1 1 d  OI-;LIII. 

7~n,/,tlctti11g u t ~ l  trc~,ulr,l ... 1-inch S ~ ~ r \ - r y  ... ... 
r ~ , t c ~ ~ , / , , ~ i , r g  ,III ,I  ,sl!rn ... 1-inch S I I ~ B ~ > I ~ , I I I C I I I ~ I ~ ~ .  Survey ... 
I t ... ... 2-inch s n r , ~ ~  ... ... 
( 'nd~tltt/i,~!/ 111111 r ~ ~ o o ~ 1 ~ ~ ~ 1  . h l i s  I ... 

No. 1 0  P a r t y - l ) j l ~ , v  l i r~ r r r r ,~ .  

I i l l  I i A /  7 . .  l i n c h  u ... ... 
Ditlcr r/t//o ... 1-inch Ilc\ isin11 Surrey ... 
L)r/t,n riilln ... 1-inch F~rconn :~ i s sa~cc  Sur lcy  
Uiltn ~ l i l l v  ... 2-inch Srlrvc! ... ... 

No. 11 Par ty - l , . , ,~ , . , .  ~IPI , . I , , , I .  

... ... . l ~ r ~ s / l ! ~  1rill!l rrrr(1 dcrra,,l!l rr,~tdr.rl 1-inch Strr\.c\- ... 
r ~ i / / c >  rIi//,r ... 1-inch I:r\ i~iolr Sur\.ey ... 
Z)ittn rlrlto ... 2-inch S I I ~ V P ~  ... ... 

No. 1 2  P a r t y - . I ~ . ~ ~ ~ n .  

1 inch sul-\-(,,. ... ... 
I 7 r nn,! q rnw J I -inch TIP, ix/nrr S u ~ . r ~ y  ... 

j,,n!t~o. l~,rr t /g  ,7<,,.~1!/ ~ t ,~~~! , l , , d  1.inch ~ ~ ~ l ~ l ~ l , ~ ~ ~ r c , ~ ~ t ~ t r y  S I I K , ~ ~ ~  ... I ... h iila. 2-inch S I I I . \ < , ~  . 
4-inch Sltcv~nl fr>rcsl  Surrey ... 

andamam Detachment-.i ~rtlrr ~ O I O I ~  Isl,r,r,l~. 

D,,,lrrl!l wrr,wftrl hilla and  ~nutlgroec 2-inch Skclelorl Survey (un. 
awor,rps. rot1loured.1 

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

8q.  ~rritra. 

5GO 
2,114 

11 
1,695 4,380 

I,(I?J 
5 5  
rill ~ n )  
! 4,703 

? , M i  
I ~ J  

!I-, 2,584 

I , ~ Z I  
mi 

I,:IAYI,II 
5 1  

?:! 2,811 

R"2 302 





FIELD WORK.-TOPOGRAPHICAL SURVEYS.  

SOUTHERN CIRCLE ( 1 . t ~ ~  index map NO. 2 ). 

20. No. 5 Party.-No. 5 'Party surveyed ;in :Ire% of 4,142 square 

n~iles in the Hoshangilbiid, Narsinghpor, Chhintlwira, Bett1, Nagpur and 
Wardhi  districts of the Central Provinces ant1 in the Bmraoti district of 
Berar, and triangulated :In area of -5,796 sclo:lre nliles in the Betill and 
Niniir districts of the Centrid Provinces and in the A ~ i ~ r n o t i  and Akola 
districts of Berir. The nature or the country surveyed varied, it incllltled 
the  steep and n.ootlecl hills on the north of the S i t p u r i  plateau, the 
undulating anel colnp~lratively open platenu, the rrteep wooded drop off the  

south edge of the plate:lu and the flat or undulating cultivated plains 
below. 

2 . NO. 6 Party.-No.  6 Party sr~rveyed an area of 5,525 square 
miles in the Akola and Buldina districts of Rerir  and in the Ninder and 

Pnrbhani tiistricts of Hyderahid, and triangnlatetl an area of 8,985 square 
miles in the Aursngibnd, Bhir, Parbhani and Osminihid districts of 
Hyderabid and in the Ahmadnagar district of Bombay. The country 
was 01 a varied nature, parts of the northeru nrea were intricate and 
similar to  that  surveyed in previous years, while towards the south and 
west i t  becan~e u ~ o r e  open : ~ n d  easy to  Rurvey. More than half the area 
under survey lay in Hyderibid and was surveyed on the 4-inch scale. 
This has resulted in a considerable increeso in out-turn and a further 

increase is anticipated. 

22. No. 7 Party.-No.  7 Party sarveyerl ;In area of 4,611 stpare 
miles, in the Sa le~n ,  North Arcot, South Arcot and Chittoor districts of 
Jladras and in the Kolir tlistrict of Mysore, and triangulated 5,226 square 
miles in the S o r t h  Arcot, South Arcot, C h i q l e p u t  anil Chittoor districts 
of Jladras and in French territory ucar Pondicherry. The coontry surveyed 
was very varied in char;lcter, it consistctl of forest clad hills, lower rocky 
hills covered with scr~rh or :ilnlost clcvoirl of vegetation : ~ n d  open cultiv:itetl 

plains. 

23. No. 8 Party.-No.  8 Party Survryetl :In area of 1,5FG fitln:lre 
uliles in the Trar:~ncore State of Mnrlr:~rr, tri;~nguli~teel 1.005 square miles 
in the Coin~l~atore,  IvIaclom, nntl Tinnevelly tlistricts and in the Travan- 
core fjtirte of JIailran, and travcrned 55 linear 111iles in the Tmvnncore 
State of Jla(1ras. The country surveyed W;IS very varied in character, 
ranging from the tlensely inhahited country 011 the conclt to  the unexplored 
portions of the Panrlal;l~n hills. The only knon.leilge of the latter was n 

note left by L i e u t e n ; ~ n t ~  \Varrl and Connor rrlany years ago, in which tlley 
sa i~ l  " the country consirrterl of high rnzged ~nountnins covered with a dark 
impenetral,lc forefit wherein dwelt (livers wild I~easts". The fiurvey was 
difficult anrl entnilctl conrri~ler~lble hartlshipa on the ~ncmbers of the party. 



EASTERN CIRCLE ( r,,/e index map No. 3 ). 

24. No. 9 Party.-No.  9 Party surveyed an area of 4,380 scluare 

Of the total area 2,674 square uiiles \rere surveye~l on the 1-inch 
in Hazjribigli and Hiuchi districts and Jashpur State, 1,695 slluare 

miles on the .$-inch scale iu Ggngpur an11 Hiuira States ancl 11 square 

miles of forest survey was ~r~a t le  on the 2-inch scale. The country surveyed 
in Henclli J ss l~pur  mostly consists of numerous sruall plateaus falling 

away to the south to  a series of undulating terraces separated by rugged 
scarps. In Gingpur State the country is undulating and wootlerl, wit11 rocky 
hill ranges. Triangulation was carried out over parts of tlie Santi l  Parganas, 
aI,out 3,432 sclua1.e uiiles being covered ; theodolite traverses were also made, 
amounting to  245 linear uiiles, for controlling future topograpl~ical work in 
BirbhGul and Murshidihid districts, and 108 linear miles of forest boundary 
survey in the Santil Parganas and Hizarihigh. 

25. No. 10 Party.-No. 10 Party surveyed in detail an area of 
4,763 square ~niles, in the Kathi, Myitkyiria antl Ivlaudalay districts of 
Upper Burma, including 679 square miles of country beyond the Burma- 
CIlina Frontier and in una(lministerec1 territory, of which 60 square miles 
were sketclred. 6,150 square miles were triangulated in the Myitkyina district, 

330 linear miles of forest bou~ldary surveys were cou~pleted. The country 
surveyed varied from the low lying liaolili~ve valley in the Katha district, 
which mas less thnn 500 feet above sea level, to the high hills along the 
Burma-China Frontier, some oE rrhich were over 1:3,000 feet high and 
covered with snow during tlie winter  month^. Both plains and hills \yere 
thickly wooded, a110 it was ditficult to  obtain views of the snrrounding 
courltry, except where ground had been cleared for cultivation. 

26. NO. 11 Par ty . -xo .  1 1  Party surveyed an area of 2,594 square 
miles on the I-inch slid 2-inch scales in the Taroy district of the Tenasseri~n 
clivision of Lower U i ~ r l ~ ~ n ,  and triangulated 2,200 square uiiles in the Mergui 
district ; GG.4 linear r~~i les  of theodolite traverfie for  forest Loundary surveys 
were completed. The country mas similar to that  snr\.eyell the prev iou~ year, 
but even less accessil~le. The area between the S i a ~ n  Frontier and the nlain 
range, dividing the Tenawerim river drainage from the seaboard, consisted 
of steep densely wooded hills rising to nearly 7,000 feet with fe\v inhabitants 
o r  con~niunications, while the country along tlie sea coast \\.as Illore open. 

The area. uurveyetl also included the South Moscou Islanrlu. 

27. NO. 12 Party.-No. 12 Party surveyed an nrea of 2,911 square 
miles on all ncnles in the Darrang, Nowgong, Sil)sigar and Lalrhiulpur 
districts of Assarn, and carried out 473 linear miles of traversing. The 
above area includes 54 square miles of reserved forests surveyed on the 
2-inch scale, and 22 stlunre miles of specinl 4-inch forest survey. 

The country under sllrvey consisted 111ninly of the plains of the 
Brnhmaputra, valley, which, where not  under tea antl other cultivation, 
are covered with trees and high g a s ? ,  interspersed with nnnierous swamps 
and, " hils "; the reinainder of the area comprised densely \vooded hills 
riuing to an elevation of about 4,000 feet. 

One surveyor was attached for about a couple of lnollths to tile Aka 
Promenade Survey Detachment. 



FIELD \VORI{.-FOREST STIRVEYS. 

28. During the year 1913-14, the forest surveys have, as usual, been 
carriel1 out  hy the topographical parties of the Survey of India. I u  the 
nrn.jority of cases the surveys were executed on  the scale of two inches t o  
the mile, hut in some few instances the work was done on the one-inch 
scnle A cousiderahle extent of forest bountlaries mas also surveyed on the 
scale of four inchey to the mile. The revision of certain areas previously 
surveyed on the foor-inch scale I)y the old Forest Survey Branch was also 
etlkcted. 

NORTHERN CIRCLE. 

29. S o  forest surveys were carried out in this circle duriug the  
year under report. 

SOUTHERN CIRCLE. 

30. C e n t r a l  Provinces. ( B e r a r  Circle).-Forest surveys on the  
scale of tn-o-inches to the ulile ant1 plane-tal)le boundary traverses on the 
scale of four-inches to the mile were coutinuetl by No. 6 Party in Berar. 

I n  the  Ahrola division, the Loui and I1Ioho.ja reserves \\,ore surveyed; 
anil in the Bultliua division, the Gerurniteranon, Auldari, and other small 
reserves of the A, B and C classes were co~npleted. The area fiurveyed 
on the two-iocl~ scale a ~ ~ ~ o u n t e d  to  143.0 square uliles aud tlie four-inch 
pluue-table hoondary surveys to :3MS.9 linear 111iles. 

31. M a d r a s  Pres idency . - In  the course of its ordinary opera- 
tions, S o  'i Party sur leye~l  on the two-inch scale, G reserved forests in 
the Yale111 district, nnil l(i in the Xorth anil South Arcot districts The 
area of the f o r ~ ~ r e r  is 13 'i bcluare uliles an11 of the latter 146 3 and (3.9 
square uiiles reupecti\ely K O  new theodolite houndary traverses were 
executed, but  the 1)oundaries were checker1 as far as possible with the 
8-iurh Madras Hevenue traverse lllapa in the fielil, and with one or two 
esceptiona, they were all founil to a p e .  

EASTERN CIRCLE. 

32. Bihar and 0r i ssa . - Ih~r ing  the year under report, No. 9 Party 
surveyell 11 Htloare l~riles of reserved forest on the two-inch scale and 
traveraell I)y theorlolite 2.' linear ~uiles of forest boundaries in the Haziiribigh 
district I n  the Santsl Parganas, theodolite traverses of BG linear nriles 
were ruu round the I~oundaries of the 3 reserved forests in that district. 
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33. Upper B u r m a  (iITo~th~!r7~ Oir.clr>) -No. 10 Party surveyed the 
Nansonti, Poga anrl part of the Nantan reserves in the Blyitkyini divi- 
sion, ant1 parts of tlie Nanii and Nansiaung forests in the Ratlia divisiou, 

a~nou~i t ing  to 5 7  square nliles on the t\t70-inch scale 

Part of the I'irlaung gaine reserve in the Rlyitkyini (listrict, area 164 

srluare miles, was survc~-ed on the onc-inch scnle 

I11 atltlition to thefie, 1.59 linear ii~ileu of I~ounriary siirvey were cornple- 
tell rounll tlie Xantan. Pnga, Teinlon anrl part of the Sansouti  reserves oE 
the nlyitkyini di\.ision. anrl roon~l  parts o l  the Sarni, Kansiaung, Blaumaw, 
Nanhiu, BIa\vhun an11 Loiinaw reflerres of the Rath ;~  rlivisiou. The Con- 

servator of Forests, Northern Circle, agree11 to the survey of the Pldauug 
reserve being (lonc on the one-inch scale, instea(l of the two-inch scale, as 
it is only reserved aa a game sanctuary, an11 not  for tiuiLer preservation 

34. Upper Burma (So1~111r1.11 C1~r.rlt~).-?;o 10 l'arty snr\eyetl the 
R1aj111yo reberve of the Alair~lalay clivision a~nounting to  :34 i hquare 
luiles on tlie two-inch scale I n  ad~litiou, l i l  linear 111i1es of I ) o u n ~ l ~ r y  
survey were run rouu~l  t l ~ e  aIayinyo, TauugI)yo, Sakangyi and part of the 
Zibiugyi resenes of the 3Iau(lalay clivision 

35. L o w e r  Burma (llb~tcisre~.inr C1ivcle,.-No. 11 Party surveyed 
95 s(luare i u i l e ~  of the Mintha reserved forest ou the two-incli scale, 
and the r e ~ ~ ~ a i n d e r  of this reserve, together with tlie \Vestern Hill Range 
an11 Taungl)youk reservetl lorests, on the one-inch scale. Part of the 1,ouncl- 
ary 01 the \Vestern Hill Range reserve(l forest, a distance of 54 linear 
miles (66.4 linear miles wit11 connecting liues), was traversed by theodolite. 

36. Assam.-Xo. 12 Party carried out, on the t\\fo-inch scale, tlie 
survey O F  tlie Clielal~or, Sildharan~par, Jungt l~ung,  I<ukmlmt?t, Garunrari and 
13hon1oraguri reserves in the course of its ordinary operations; the total 
area arnourrting to 34 scluare iniles I n  atldition, the Laokliowa and 1Caxi- 
ranga gaule sanctuaries, sitoated \\zitbin prograuluie lin~its, were surveyed 
on the one-loch scale, this scale being considered sufficiently large to  meet 
Sorest requirements. An area of 20 square ~niles on the two-inch and 2 2  
sqiiare ~niles on the four-inch scale waa couiplcted in the Upper Dihing 
reserve and 90 linear miles o[ boundary and interior traversing was run in 
this and the Jaipur reserve; this surley heing a speci.11 one, its cost is 
entirely borne by tlie Forest Ilepartment. The Dahaks, Suang, Bamoni 
nnd I)i.j~i Villley reserves, con~prising an area of t iG sclunre miles which had 
been surveyed on the four-inch scale in Reasons 1904-06, were revised on 
the 1-inch scnle as regarrls contouring and heights which were found to  
be faulty in pnrts. 

37. Andaman Islands.-The Anrlainans Detachment executed the 

detaile~l skeleton survey on the scale of 2 inches= 1 inile of 302 square 
inilea of reserved forest (mostly parlauk) in the Middle Island of the 
Andalnan Islands and ran 1H linear iniles of theodolite traverse for the 
saliie purpose. 

The survey n7as executed in corrtinl~ation of that  con~lnencetl during the 
preceding year by tlie Forest Department, employing surveyors of the  
Survey of India depnted to it for the purpose. 

Operations during the year un~ler  report were curried ou t  entirely hy 
Survey of India agency. 



1.1 FIELD ~ V O R I I . - C . I ~ ~ T O N I ~ ~ E A ~ T  A X D  Lrlll(1E-SC.ILE SLTRF'J<YS. 

111.-CXNTONRIENT AND LAILGE-SC:A41AE SUlCVE1-S. 

38. NO. 20 Party (Cantonment ) . -Dur inp  the year under report, 
i t  n-ils e~nployed on the snruey of ( :ma,  Iii~lnptee, :r1111 H%jkot c : ~ n t o n ~ ~ ~ e n t s ,  
nncl on Siti11.1l1li Fort. The tri:~nguli~tion and trt~veraing of Meerut, ;111rl 
the  tri;rngnlation of 1)ehra 1K1n an(\ Snnitvar I1;1ve Ileen conrpletecl in 
advance for season 1914-15. The contouring ol' Sangor nr;ls co~l~pletecl 
(luring the ~ l ~ o n t h s  of July, August, ;~iltl S e p t e ~ r ~ h e r :  irncl tl.i~vet.sc \\,ot.k 
\\.;IS 8t:rrtetl in Delrrn Diln in Aug~ist .  The Fair lnapping of (Juotti~, Qr~ettil 
Civil Stntion, Qnetta Fort. Saugor (out-line) and Cunn has heen sent 
for publication. 

Sincc Allgust 1913, the strength of the party h:~s been incre:~scd by 
ten pupil surveyors, and three draftsinen. The tminiug of  the p~ipil 
surveyors has heen syst~elllatica~ly cn i~ ied  out, ;lnd nes t  season there \\,ill 
I)e eight pupil surveyors ~ lu i te  c:lp;ll?le of doing inclepen~lent work. T h i ~  
will increase the orit-turn of the  p ~ r t y ,  :~nrl the \\.ark \\.ill he (lone : ~ t  lower 

cost-rates. 

The mnpping of Knri~ptee, Si t i l~aldi  Fort, ant1 RRjliot is in I i i~n~l,  and 
will soon be sent for pul,licntion. The propalnlne for the ensuing year 
is the survey of Meerut, Rnhi~gnrh Stud F i ~ r n ~ ,  S:~hir:~npur Reinount DepAt, 
I)ehm Dbn and Lnudour cnntonn~ents;  ; ~ n d  the tr inng~~lat ion and traversing 
in advance of Jollundur ancl Peshnwar lor survey in 1915-16. 

Out-turn and cost-rates of Cantonment Surveys, 1913-14. 

I 
u,l~,ll, lin~nllbn, and l n j i n t  . LI"=I Milr 11,019 1 11.80182 / 176 

1 
Sitnhnltli Fort . . . l i c  175 I i i H ' H I  ( 5'02 

I 1 I 

Ollnn. Iinlnplrc, nnd 1:nlkot ... 64"=1Rl1lr, 

i 1 1 . 2  'I:l,O9G'10 
1 
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38. The P u n j a b  Riverain D e t a c h m e n t . - T h i s  J)ctach~nent 
colltinuerl the work of traversin,v an11 );tying down Imse li~lcs. 2,435 linear 

485 Rclnare l l l i l e~  of I I I ~ I I O ~  truvel.sc were run. 10.471 theollolite 
&tions were fixell in the ;Ires r u ~ ~ l e r  n i ~ t e r  action or the r i \ ' e r ~  Sntlqi, 

Rbri, Chenjh onrl Jl~elul~r. in ,listricts .Jullnnil~~r. Lahore, S i~ l l io t .  31141 

(u,jrLt, i?( i  corners of 242 wluares were ~ l e ~ ~ ~ : ~ r c a t e ~ l .  in 401 srinnre 111ile3, 

witll pernl:lllent  nark-stones on I~otll I);~n!is of the Hnvi (~listrict L:~hore), 
; ~ r r l l  the .Theloul (rlistrict~ (Iqjr:lt. Jheluln ;In11 Sl~$hpur) ,  to serve ; IS  11;lses lor 
the future survey ;uld ~letn;~rc:~tion of 11ound:lries in the 11c.11 ol' these 
rivers. 2.151 plottecl ant1 506 1~011nd;uy '. ?~~crsrr?~is .' (settlelnrnt ~nappiug 
~Ireets)  of 300 vill;~ges \\'ere con~pletecl. and 34 l'onr-inch sheets 4 one-iticl~ 

indexes were traced; nll I~eing supplietl in tiwe to the S e t t l e ~ ~ ~ e n t  OlLcers 
of Jollrlntlur, Lahore, Sinlkot :11rt1 (;ujr.it. I ; es i~ le~  these, Fi ~rriscell:lneous 
traces were l ~ r e p r e t l ,  an11 all the traverse11 stiltions 111:1rke1l (luring the 

season, were plotted on the Sour-incl~ nl~eots. 5 four-inch river:~in Ilonnrl- 
;lry sheets were tin:rlly couiplt:te~l. 

40. Tire l~hrcslirtlr 7'lrrtl (src,trf!/ rcl-en) s l r r ~ ~ c y  XVaN c i~r r ie~ l  on, 
in coutinr~;~tion of the I;rnt ycirt's work. 10:i liriear and 200 srlll:lre  riles 
were tr:~versed, ; ~ n ~ l  180 tlreoclolitc stations Inill out. dressed stones, 
aud 182 iron tulles \\,ere e ~ n l ~ e ~ l ~ l c ~ l  over the n l ~ o l e  of l'lrol i l l  s ~ ~ i t i ~ t ~ l e  
places, to l'acilitnte future survey an11 elel~~nrcntion. S:3 plottell anrl 5 boun- 

clnry ~ L ( C S ~ I : ~ S  :~ncl 16 four-inch traces sl lo~r-i~lg con~pilo~l  I ) o ~ ~ n J ; ~ r i e s .  \rere 
~11~pl ie i1  to tlie Settlement OHicer. Shihpur 

41. Il'lic ICn~t!/~.rt (tctlrsils I 'ctlrlrit~~~!~. cc,~rl KI~,IJ!/I.~~) s/re,~~irtl .s111.r:c!/ 
was comznenced on the 15th I)ece~nl,er 1!)1:3, ;1n,1 W;IS t e ~ ~ ~ p o r : ~ r i l y  
stopper1 in tlie 1nii11lle of Jrlly 1914. 40 to  30 ststious per slluare n~ile 
\Yere ];lid out in the cultivateel are:). T l ~ e  scale of survey \\.;IS gener;~lly 20 
I<co~~rs,  or 150 fect to I-inch. \\'it11 a vicn. to reduce the cost of tlrc work, 
;11ri1 s:rve jungle cle:rring, the I)onnrl;~ries n ~ n n i n g  in thick forests :~nrl : ~ l o n ~  
i~~accessil)le snowy ranges {rere left out in 145 sc1u;lre ~nileq O F  t l ~ e  I ' j l n ~ ~ ~ p u r  
t;lhsil, and :we Ijcing en l ;~rge~l  Fron~ the topogr;~pl~ic:ll survey slirc~ts. 111 rill 
:3,39?1 line;lr and 400 nqnnre ~uiles were trnverserl :und tri:lng~~l;~terl. 16,827 

tlicoclolite st:~tions fixed in 1,433 tilitts ( snh-vill;~ges ) of the P a l a ~ ~ ~ p u r  ;~n , l  
T<gng,rm tal~sils, and l( i  sqn:lre ~ n i l e ~  ol' I~ouud;~ries enl:~rgecl. "0 I ) o ~ ~ l l r l ; ~ r ~  
qrrcrscccis nl 30 tikas, 5.881 plotte~l li~tzsrcz*is ol' 1.2% tili~ts, and :i1 I'OIIY-incll 
~ h c e t s  ~verr: co~nplete~l .  

42. Under orders ol' the Pnl?jal~ (:overu~nent tlie :?.i-ctcrr I<ec/cs~r!~c~lr~ 
Surve?/ \was started on the dlat  Fel~ruary 1914 in tlre tract cou~~r~aucled hy 
the Up11e~ Jhe luw~ ccc?~ctl along the Chens l~  rirer iu tlie districts of O~!jrit 
and Shf~hpur, nnd finished 011 the 12th June  1914. The detacl1111ent way 
reqilired only to form blocks, subsecluently to 11e split up by the Settlelneut 

Departtllerlt into 2.5-acre rectangles. The nort l~ern nut1 soutl~ern siclos were 
deniarc:lted nt every 1,100 feet, ant1 the eastern and mestern ones a t  every 

990 feet, with permanent mnrk-stones and bricke. 
Nearly the wl~ole work wns checl:od with a theodolite Traverse. 

1,605 coruerq of the rect,nngien forniing 38 blocks were d e n ~ : l r ~ ~ t e , l  
cover in^ !),I86 25-ncm rectangles or  3.59 square ruiletl 663 lillear 
were tra\erscd, and 1,605 theodolite stations fixed. 
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43. Simla Survey D e t a c h m e n t . - T h i s  Detachment was for~ned 
during tlte ycnr in order to comply with the needs of tlie Si~irla Dh~uicipirlity 
who urgently required a complete ant1 up to  dilte map, iu connection with 
the  i ~ ~ ~ p r o v e ~ o e n t  sclremes of the stntion. 

T l ~ e  area concerned lies \vithin the l i l ~ ~ i t s  of tlie Municipillity, and 
compr i~es  X,:IX(i sc1u;lre miles; country ranging from (j to 8,000 feet above 
sea level, with 11enr.ily woodecl spurs nut1 iutricnte details over the inhallited 
portions. 

44. J)rrring the course o l  the year the progr:rmme of work has been 
iucrensed and includcs thc lol1owing:- 

((I) Lilrge scnle detailed plans of all b n z a ~  I~locks in and around 
Simla. 

( b )  Survey of extensions, ontsicle Sinlln, on :L scale of 8 inches 
to 1 111ile. 

(I>) Maps oE forests lying in Iioti State, (Si111la)-Scale 4 incl~es 
to  1 mile. 

Iluring the year tield surveys of 2,418 acres, or about half the station, 

hnve been cou~pleted. on a sci~le of &, or 125 feet to 1 inch. 
S o  tlra\ving has been talien in I~nntl yet, as the surveyors, I~csides being 

coutinnonsly eurployed in ant-(loor work, ha\-e prepared traces of field sheets, 
plunn of bcrzcc~. bloclis, aupply of heights aucl other inlormation needed hy 
officials rlenling \\.it11 the S i ~ ~ ~ l i l  I u ~ p r o v e ~ l ~ e n t  Scheme. 



FIELD WORI<.-TRI~ONOI~IETRZCAL SURVEYS. 

1V.-TICIGONORIETRICAIJ SURVEYS. 

G E O D E T I C  SURVEYS. 

45. No. 13 P a r t y . - A s t r o n o m i c a l  Lati tudes.-This party was 
employed on  latitude observations a t  10 stations on the \Vestern O l ~ i t s  
and the \\'est-Coast, and a t  4 stations in the United Provinces, as ~ h o w n  

in the following list. 
The observations were taken in hilly country or  in the neighhourhood 

ol hills, and therefore i t  is not possil~le to analyse the refiults until the 

of the attraction of the n~ountain nlasses have Ixen compr~ted. 
An outstaoding feature is the i~nomaly of the p1runl)-line clcflections in 

the neighliourhood of Bu~ubay. The peurlulu~n ol~servations have disclosed 

an esCefiH in the intensity of gravity at  I<olaba and a nlnrketl defect a t  Alibig. 

This would learl one to  cspcct that tlie plumh-line dctlections at  .Ilil~,ig 
and Kankesl~\var would difir ironl illat a t  Kolnb:l. \\'e tind, however, t11;rt 

the deflection in the meri(liau at  both these  tati ions is allout 10 seconds 
Nortll-just allout t l ~ e  saute as nt IiolBbn. Until more p e n r l u l u ~ ~ ~  ol~scrvi~tions 
are nlarlc, no fiolution of this anonlaly can be arrived at. 

46. No.  14 P a r t y . - P e n d u l u m  Opera t ions-This  party carried 
out pendulum obser\-otior~s, For n~c:asl~renient~ of the force of gravity, a t  10 sta- 
tions, along a line esten(ling from Alihjg near B o ~ ~ ~ l l a y ,  to Pili in  Mirwir ,  
Rqiputina, as  shown in the Following list. The chieE point of noto iu the 
results was a pe:rt change in the force of gravity I~etmeen :ilibig and 
Koli l~a.  Neither the neighbouring topogmphy, nor the latitude observations 
in t l ~ e  neighbourhood atfbrd atly explanation of t l ~ i s  :~non~aly ,  80 it l ~ a s  
been cleciderl to take I'urtller pen~lulum observa t io~~s  in this arce. The 
preponderance of po~it ivc residuals in all the stiltions is note\\,ortlly, and 
indicates a general escesfi in the force of  p ~ v i t y  on the \Vest-C:oast. 

List o f  Astronomical and Gravity stations, 1913-14. 

AsTROXolllC,\r2 L ; \ T I T ( ~ ~ E S .  
. . . . . . .. -- - - - - - -- 

I I----- 
Station. Hcigl~t. L O I I ~ .  Lnt. 

( i 1 1 . 4 V I l ~  OHSRRVITIOSS .  

SLnlio~~. Hcight. Long. Lat. I l l  
A l i h : ~ ~  ... 

Dnlrrnn ... 

Surnt ... 

Hlr~nc-11 ... 

llnro~ln ... 
. \ l ~ l l l ~ ~ d n b n d  ... 

Ilc(.sr~ ... 
A ~ I I  ... 

Eri~~pnrn ... 

I':~li->Inrwnl. ... 

1 0 ,  

20 $13 

18 51 

19 39 

I7 2 

15 9 

15 56 

17 53 

18 41 

19 36 

29 37 

29 80  

80 4 

"O 40 

18 44 

72 59 

52 69 

72 5'2 

7:) I 8  

7 4  20 

73 59 

73 43 

7:) 12 

73 .1;1 

'ii 57 

7H 11 

78 43 

7H " 

72 5H 

I 

Alao rcpcn! observations nL Dchrn Dull n l  

Iwgillning and erld of seasorl. 

Pnrncvn ... 

I<nl.nlljn ... 

Alibng ... 

l l i r y ~ r  ... 

I<ombl~nvi ... 

Chnl~lmln ... 
blnlinbnlcsl~wnr 

llirn Do11gnr ... 

ICnlsul~ni ... 
Godhlln ... 
hIr11csnri ... 

Rnnignrh ... 
Hnrl~rl~id 

" ' 

1H 39 

20 25 

21 10 

21 42 

22 19 

28 0 1  

24 15 

2.4 36 

23 (19 

25 48 

Feet. 

614 

997 

10 

473 

2.008 

2,794 

4,719 

1.H63 

5,.lfl0 

A46 

Al l  

7,065 

Fect. 

12 

15 

30 

51 

109 

15G 

41% 

8,83G 

872 

719 

"' I 
13000 

Iin~ikcsli\r~nr ... 1.200 
I 

' '  
79 62  

72  5 0  

i 2  49 

72  59 

73 11 

72  34 

72 12 

72 43 

73 04  

73  19 



FIELD WORK.-TRIGONOMETRICAL SURVEYS.  

TRIANGULATION. 

47. NO. 15 Party.-Was employed during the season in carrying 
o u t  the following series of Principal and Secondary Triangulation:- 

(a).-P~INCIPAI. TRIANGUL.YI.~ON. 

(i).--The SS'~III ,~U~~IUT Se~ies.-The three figures required to  c o n ~ p l e t ~  
the southern end oE this series were observed. The total length of the 
completed ~ e r i e s  is 331 miles, and the final connection with the East-Coast 
series is very ~ t~ t i s fac tory .  

(b).-SECONDARY TRIANGULATION. 

(ii).--ATliy/i Hil ls  Series.-(Previously named the J I a n i p t ~ r  $erics).- 
The connection of this series with the  Alanipur Longitudinal Series mas 
completed. A large discrepancy in latitude Was disclosed and is being made 
the  subject of further investigation. The Assarn earthrln;~ke of  1897 has 
made tlre interpretation of all results in this area very complicated. 

(iii).-Jr&intili H i l l  Series.-The continuation of this olcl series to 
make connection with the new Niga Hills aeries wtrs nearly completed i n .  
regard to  building stations, hut  observations mere only corr~pleted for the 
eastern half. 

(iv).-Tlir! Bz~l(lai~ct Series.-(Previously named the Akoln Sc~ies).- 
The northern halE of this series carrying it down to Intitude 20" 12', was 
completerl. This is all that  is required For current topographical purposes, 
and the series will not be carried further a t  present. 

(I,).-The Ashtn Sc~ies.-This connection between the Karnchi Longi- 
tuclinnl irnd Khandm8 Series, along tlre rl~eridian 76" 30', was commenced, 
and co~r~pletetl with the exception of :3(i l~riles a t  the north end. 

(pi,).-Tlie ATaltl?.zc:/ Sc~ins.-Was carried due south from the Bomhay 
Longitutlinal Series, along the meridian 7G" 30', down to  lntitucle 15" 30', 
whence it turned ei~stwards and was closed on the Cheat Arc Series, 
making a satisfirctory connection. 

(vii).-Uo?nbci?/ City a ~ i d  I s land  E 'T~~LC-work . -The  triangulation and 
traverse required as a basis for the new Bonrbay City Survey were 
co~opletecl, and all data supplied to  the Superintendent of the City Survey. 
An ;inalysia of the results shows that  the desired accuracy of 1 in 
10,000 was \\-ell lnnintained throughout the work. 

Particulars of Triangulation during 1913-14. 

Nourhrr of Stntions observcd nt 
, ncsrly huilt 

... 1)ist:lnrr in nlilcs co~npleterl 
Pistnnrc rcmnining to hr dono 
A r w  01 t r i ~ ~ n g ~ ~ l n l i o ~ ~  in sq. 111iIu 

... h'u~ l~bcr  01 trinnglcs ol)scrrrrl . .  I I  . . . . .  

... nInsi~~i~ir~~lrinngul:~rcn~or . . . . .  Averngc .. 
31c:ln c l o ~ i n g  cnor I l n t i u d e . .  

,, longitr~dc 
, h i t  . 
. n r i l ~ ~ n t h . .  . 

T . B S .  
12.i1ich 
BIicr. 

No. 111. 

O"'316 
O"'119 
l l 5 5  
O"'040 
2'5 It. 
3*,,l85 

0 z 
T . h S .  
&inch 
i r .  

No.1311. 

" 2 6  
l"'23 
l"' i9  
0"'02 
11'Hft. 

I SI 1316. 

0 
Y 

T . k S .  
8.inc.h 
hlirr. 

Noa.19lt  

'2 

1 
g 

T.$H. 
H.inch 
JIirr. 

No. 066. 

l0"'56 
I 

W"08 3"'07 
O"'44 1"'Ol 1 ; 

.- o .i! 

4"'94 
2"'lG 
0'"15 
O"'3O 
10 rt. 

1 0 V 

17,.84 
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TIDAL OPERATIONS. 

48. NO. 16 Party.-Ol,serv;~tions were taken hy mean6 of self-register 

ing tide-gauge8 (luring the year, a t  the stations given in the following l i ~ t  :- 

I I 

Dnte of  , Date of Nu~nhrr  of I 
St.ntions. c , ,ni~i ir~~crrnrnt  closing o f  yrnm of I ~ E > I A I ~ I ~ S .  

of obscrrntions. ' ohsvrmtions. nhsttrvntions. 

I ... . .  ... ... 1 .  Aden 1Hi9 Still  orkin kin^ 35 ... I 1868 1HHO 13 I Srn:rll tide 
2. Knrnclii ... ... I l u ~ l  still  ,vorkil,L! 3.1 1 gnuge working . -. > -  

... .. I :I. 13onibny (.%pollo llnndar) 1H7H I 30 

... 4.  I3on1bny (I'rince's 1)ocl;) lHHH ,. 26 
I 1HHO ... 1890 10  I 

5. !Jt idrs  ... I llrstrlrtrd lH95 Still tvorki~rg 19 1 29 
.. ~~ 

... 7. 1l1l11goon ... ... 1HHO :j 4 

... 
8. > I o ~ ~ l ~ i i r i ~ l  

I IHHO lHHK 
I Iirstwtrd 1909 Still tvorliing ... ; 111 

9. Port Blair ... .... l8H0 ... i , 84 
I I I 1 

I n  ad(lition to the nhove, tid:~l diagrn~lls regi8terecl by a sn~all  river-gnug 
a t  Chittagong, an(l rentlingn of high and low mnter taken during cl;ly-light 01 
tide-poles : ~ t  Bhaunagnr ant1 Akyal, were supplied by the Port Officer 
cor~ecrned. 

Tidal registr.~tions : ~ t  :all the observatories now working have, on t h e  
whole, been cnrried out satisf,~ctorily. The registr.~tions a t  IIadms which 

were stoppetl in Angust 1913, :IS state11 in last year's report, were resumed 
a t  the old observ:~tory in Yove~nber 1913, owing to  the accretion of sand, 
which hlocked the Plssage between the nea and the observatory well, having 
been partially remove11 by the Sorth-East  ulonsoon. The erection of the new 
o b ~ e r v ~ ~ t o r y  : ~ t  Mar1r.1~ was co~npleted in February 1913 ant1 titlnl registr;ltions 
were stnrtetl in it on the 2 l s t  of the same month, when the old observatory 
was uhnndone(l. All the above observatories were inspectetl during the year. 
Tidal observations (luring the coming year will be continued a t  the nine 
observatories now working 

49. In  the following tul~le are given the nnnual and (leci~dnl percentages 
oE errors in the predicted t iu~es and heights of high and low water at  all the  
stations where ohservntionn have been taken :- 

Percentage of errors in predicted times and Heights 

AT OPEN COAST STATIONS. AT RIVERArN STATIONS. 

- 
... 1904 6 82 75 99 98 96 96 2 45 61 72 65 91 95 
... 

... 

. . .  8.1 84 9.9 99 97 98 3 65 1 68 66 90 90 
1912 - - .  82 A 2  95 98 97 98 4 70 6R 74 62 04 91 
1913 ... 83 H2 97 97 98 99 4 68 55 70 58 94 88 

-- -- - _ - - _  -- 

Average of 
... ... ten yews a 82 97 97 97 98 59 55 63 93 92 



FIELD \VORI<.-TI~IOONOI~.IETHIC~C SURT7.EYS. 

L E V E L L I N G  O P E R A T I O N S .  

50. No. 17 Party.-Three detachments were employed on  levelling 
during the past season, ns follows :- 

51. 1%). 1 L~:.uclliitg Delnchnre~zt was employed in the PuIljah 
on the liues ((L) 11e20 levelling extending the line Aulhala-Solon to  Siulla, 
along the tonga road and the "filall," with branch lines to "Prospect 

Bil l"  and " Jokko ",-and (b) on the ~ e c i . s i o ? ~ s  of the old lines J u g ~ d h r i -  
Ambiila-Ludliianx :mtl (c) Ferozepore-L:~hore, by road. 

This rlet:~ch~nent also cnrrieil out  in Baluchistin (tE) n e w  la.uelli?,l/ 

extending the line Shiknrpur-Jscobal,bd to Quetts, along the mil\\7ay line 
as far :IS Sibi, and thence along tlic main road. 

The out-turn of \vork il~nountctl to  432 miles, aud the heiyl~ts  of 15 
priuinry, and 507 seconi1:rry l )ench-~~i :~rks  were determined, including 1 
Principal Station of the Great Trigono~uetricnl Survey. 

52. Xo. 2 L ~ o e l l i ~ ~ g  Drtctcl1111cirt \\,as e~nployeil in Bengal on 
wcltl l~~.t~l l i t l ! l  on the lines ( ( 1 )  A[J-nlensingh-lhcca, partly along the railway 

liue arid partly hy road, ( 11 )  Ho\\-rab-Ch&nlpliani I)y road, part of the line 
which \\.ill eventu:~lly Ile carl.ietl on to fienares, (c) Tinilharia-Darjeeling, 
with )-)ranch lines to  the cillltomner~ts or Lcljony and Takdali-and ( d )  on 
a ~.eoisio~r of the 0111 line of  single levelli~iy Pichuria-Porirlatis  long tho 
rail\v:~y line. This revision work ~lisclose~l an error of 1.784 feet in the 
old levelling. 

I n  x~ldition to  the aho\.e, tlic Rmhmaputra a t  Dhul~ri ,  Meghnn, Lakhyi,  
Dllales\vari, Padmi or G:~n,ves rivers ITere : l ~ n i n  crossed; lor the lirst four 
crossings. vertical ;~ngIes were ol)scrvetl.  nil Tor the last the "Targe t"  
nletliod was ndopteil. 

The out-turn n n ~ o u n t e ~ l  to  223 uiiles including 11 miles of check 
levelling on the nl~ove-mentione11 ri\,er ha11h-s; and 41 pri~nnry, ant1 194 

secon,l;~ry bench-nr;~rks Irere connected. inclui l i~~q 3 Secondary Stations of 
the &eat Tr igono~~~et r ica l  Survey. 

The revinion:~ry line I ' ic l l~~ri i-Poridah;~ clortea the circuit Porirlnhn- 
P~rv~1ti~~ur-(;;1uh,;rti-AkI~:1ura-Fic11uri~-Pnrid:l with x closing error of 1,084 

feet, the length ol' the circuit I~einx 824 111iles. 

53. LTO. .: I . r r ~ ~ ~ l l ; r t ~ /  I ~ , ~ ( I C / I ~ I L I J I I ~  was employed in Burnia o n  
the line ( 1 1 )  Taunggyi-Thnxi. 11y the P. W. 1). nnn~et;~llerl rand to Tagnnrlaing, 
and t l ~ e ~ l c c  I-y the milwily liue to Thozi, (11) hIa,v\ve-Taun~d\vingyi, 1)y 
the P. \V. 1). 1111111etalle,1 ronrl. (r)  hlokpoli~l-i\rnl~erst, along the wcstern 
en~h;~nkrnent  of tho Sittang C'nnnl to  Ky;~ikto, and thence along the 
P. \V. D. u n ~ n e t ; ~ l l c ~ l  ro:~al to JI;rrt:rl~i~n, whence the level3 were carried 
across the Billween river to  Moul~ncin Iiy vertical angleu, nntl thence Ily 
P. \\'. D ,  roall. v;rt JIuilon rlnil K\\-anhln to Alnl~erst. 

The out-tarn nuronnte(1 to  :32l ~nilecl and the hcigl~ts  of :i new anil one 

old pritllnr~-. :In81 !J3 new and 21 old secondi~ry heuch-~narke were connected. 
, .  l h e  line JI:~,vn.e-Taung~lwin~~;i  cot~~pletes the circuit Rtrngoon-Thazi 

(Ileiktiln Roa11)-Pro~ne-Henzada-Rtingoon, 882 miles in length, with a cloaing 
error oC 0.287 of 11 foot. 

54. Of theae vrlrioun linen of levelling two have Ileen run from the 

plnir~s to  the 11i118, r i z  :- T1111zi to  Taunggyi in Ruroln, and Jncobil~id to  
Qnott:~, in the Central 13rihui range, H:rluchi~t:in ; nnrl two are extension8 

further into the hills of linen emanating rroln tho plains, zriz :- Solon to 

Sirnl:i, ant1 Tinrlhirin to I)nrjeeling, 110th in the Himalayus. 
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Introduction of a new System of Levelling. 

55. The present system of levelling of precision in India is tha t  

init,iated by General Walker in 1858. I t  is " Si~intzcl l f~neo?~~ tlotible levelling ". 
In this system each line is ol)served by two levellers working inrlependently 
under pr:~ctically identical conditions. Each line is divided into n number 

of sections according to  the convenience of the work, and the total length 
of sections levelled in one direction is made equal to that  done in the 
opposite direction. 

At the International Geodetic Conference of 1912, n resolution was 
passed that in future there would Ile a new category of l eve l l i~~g  to  be 
called "Levellin,q of lc.kh procisio?~", and that  to  qualify for this category 
each section of n line of levels must he levelled independently in both the 

f o r w a ~ t l  : ~ n d  the hrr.clewarrl directions on dates as widely different as  
possible, and that  the errors ca1cul:lted according to certain forrr~uls u ~ u s t  
not  exceed certain 1i111its. 

The main ol),ject of this new system is to evaluate the systematic or  
cumulative error dependent on the direction in which the levellers move. 
I n  the " S i n ~ z ~ l t u ? ~ e o t ~ . ~  tlouble lcvellin,q" this error cannot I I ~  ovaluated, 
because every section in worked in the sollie direction, aud not  fore and 
back, by both levellers. I t  in, however, eli~ninaterl from the final result by 
the system of levelling olternnte sections in opposite directions. 

During the past season two lines were worked on  the new system of 
"jore u ? ~ d  lmck do~chle levelli?c,q" ?;iz :- Feroxepore to  Lahore, and Jncobibird 
to  Quetta. Each section mas, however, levelled on the same day, a plan 
which, though not  quite in ;~ccord:~nce with the above resolution, has 
several points in its levour. Henccforward tlie systern of "fore and hack 
double levellingM will nln~oys be employed. 

MAGNETIC SURVEY. 

Committee on the present position of the Magnetic Survey. 

56. At the suggestion of the Surveyor General a c o ~ ~ ~ ~ ~ ~ i t t e e  \\.as 
appointed hy the Uovern~nent of In(lia in blarch 1914 to consirler the 
present pollition of the magnetic survey and a~lvise as to the steps to  be 
taken t,o complete it. The ronimit,tee. consisting oE n r .  G .  T .  Wnlker, 
c . s . I . ,  rr.lr.s., as presillent, and Captt~in Tlio~n;~n and Mr. J. deOmatt' Hunter, 
of the Survey of India, as ~lrelnbers, eat For a Fortnight in BZ:~rch 1914. 

The report of the co~~iurittee will he puhlishcd in estenso in t l ~ e  
Reconls of  tho Snrvey of India;  t,l~e ~ n : ~ i n  ccl~~clusionn ant1 reco~nu~endations 
1 1 1 3 ~  11e n u ~ r n ~ ~ n r i ~ e d  as COIIOWR:- 

(,i,).--The tieltl nrork of the tirnt general magnetic sur\-ey is 

c o ~ ~ ~ p l c t e  and the work of  reiluction to epoch shoultl 
now Ile presse(1 on. 

(ii).-'l'hc process of reqluction IIHII:III~ followetl may Ile ~impli-  
tie(l n~ul  tlie I:~bour involve~l tlrerel)y considernbly 
r e ~ l ~ ~ c e ~ l .  

1iii1.-The survey C:III be 1)ronght up to date a t  any future 
pcrio(l 11y ~ l ~ a i n t o i ~ ~ i n g  an ndeilnate number of ol~serva- 
toriev in cont in~~oun operntiou and by preservatio~~ of the 
present rope:~t stations. 
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57. NO. 18 Party (Magnetic) .-As it was considered desirable t o  
push on with the reduction of the lnnss of dnta already accumulnterl, detailed 
survey operations were discontinued, and tield work wan contineil to  observa- 
tions nt repeat stiltions for the deternlination of secular changes and com- 
pt~risons of instruments at  ohnervatories. This work was carried out  hy 
two rletachme~its uniler the Officer in charge and a Provincial officer. 

I n  December 1913, however. the p :~r ty  was directed to  carry o u t  
special detailed ~nagnetic  surveys in the districts of Poona, Nisik, and 
. Ihmadnag~r ,  in connection with the propo~e(1 estahlishnient of one of the 
s t a t i o u ~  of the I~nperinl chain of wireless telegraphy. A third detachment 
nnrler a provincial officer took the field for this purpose, I ~ u t  after complet- 
ing work in the Poona district, amounting to  30 stations in t~l l ,  instructions 
were receive11 to  discontinue the operations. I t  is difficult to  draw any 
useful conclusions from the ~naynetic  survey of a narrow belt of country 
where (us in this c:~se) local clistnrhances of considerable  nagn nit ode are of 
frequent occurrence; within the limits o f  this survey, however, there was 
no  eviilence that  the topographical features exerted any apprecial~le mag- 
netic eKect 

58. 1 Y o ~ k  r l t r . ~ i ) l y  ~.cc~,ss.-Tl~e reduction and the tat,ulation of the 
data for the four survey base stations for 1913 have been co~npletecl. The 
mean values for the year 1913 derived from all clays, escluding those of 
great ilisturhnnce, are given in the tal)le helow. 

The colnputation oE t,he field observations during 1913-14 has Ileen 
completeil, nncl that of the observatory work during 1914 has nlade good 
proqess .  

The reduction of the field observations in Horizontal Force to the 
~ e l e c t e ~ l  epoch, has heen put in hand;  hitherto only the declination data 
have heen (lealt with. 

59. M e a n  values of m a g n e t i c  e lements . -The  mean values of 
the ~ndgnetic elenlents at  the survey I~ase stations for 1913 derived from 

" all " days, arc as follows :- 

j 1 22 , ~ t i  29 N j 
Unrrerkl~nrc . . 1 )  H8 21 39 E \ 

Toungoo .16G05 

1 

N 30 5.1,s / E 0 38.0 .3i:IRR '21:lBi 
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B A S E  LINE O P E R A T I O N S .  

60. NO. 19 Party.-During the yeor the v a r i o u ~  parts of the Bar 

 comparator^, including the St;~nllard Bare the~nselves, anil of the apparatus 
for  ascertaining the length of the wire8 which are used Tor field measure- 
ments, arrived froln Europe. S O I I I ~  propesa was made in the erection of 

both the Coolparators, hut as they cannot be used ontil electric power is 
available, and as the scheme for  the supply of power to Dellra Diln was 
not likely to be complete till the a u t u ~ ~ ~ n  of 1914, no g e a t  a ~ n o u u t  of 
labour \\.as expended on  t l ~ e u ~ .  

The officer in charge was employed a t  the Head Qu;~rter  Office of the 
Trigono~r~etrical Survey uuder the orders oE the Superintendent. 

61. The set of Standarcl Bars received from Europe conlprises the 
following :- 

Pure Nickel Bar ... 1 metre in length. 

Invar Bar . . .  1 ,, ,, ,, 
Nickel-Steel Bar . . .  1 ,, ,, ,, 
Iuvar Bar ... 4 inetres, ,  ,, 
Xicltel-Steel Bar ... 4 ,, ,, ,, 

The lengths and co-etficieuts ol  expansion of the 4-111etre hare were 
detern~ine<l at  the Natioual Physical Laboratory, Teil~lington ; those of the 
1-metre I~ars  at  the Bureau International cles Poills e t  Mesures, Sevres. 
All the bars are of similar cross-section, the long ones being more massive 
than t l ~ e  others, and they were all constructed null prailuete~l by the  
' I  SociBti. G6nevoise de$ Instrcluients Scienti t iq~~es ". Det;cila of these lengths 
and co-efiicients of expansion, are being published in Volulne VII of the 
" Iiecor~ls ol  the Survey of India ". 

V.-GEOGRAPHICAL SURVEYS AND EXPLOR;2l'ION. 

62. The Italian S c i e n t i f i c  expedition to the K a r a k o r a m . -  
IJnder the direction of Cnvaliere F. cleFilippi, after a visit to Debra I h u  in 
August 1913 for cou~parison of instruments, proceeded to  the Karakoram, 
v id  Ki~shrnir and Leh. Di. / '~~i .c~~tinl  Lor~!yit~~tles between Dchra IXln ;md 
points on the upper re:~ches ol  the In~lnv ;IS I:ir as Leh, on both sides of 
the 1Cor:ikornm 1':1ss, anil in Chinese Turkistnn, were determineil by the 
s i u ~ u l t n n e o ~ ~ s  recording of ?~lirelcs,v telegr:~phic signals sent out  hy t l ~ e  Lahore 

Radio-Office, combined with Astronoulic:~l obserratio~lu. The Oovernment of 
India h:lve given viirious f:ccilities Ijesides a mouetary coutril~ution to this 
expedition, and the results allould prove of particul:lr interest to geodesy 

and kindred sciences. M:!jor H. Wood, I r .E . ,  proceetled to  join the expedi- 
tion in hf:~rclr 1014, and field work was closed in No\.ember 1914, by 
observations at  T ~ ~ s h k e n t .  

63. Sir Aurel Stein's a r c h s o l o g i c a l  Expedition in C e n t r a l  
Asia.-Two picked surveyors from the department reu~ained wit11 this 

expedition t l~ronyllo~it  the year, and are reported to  have collected much 
geographic:ll infor~nation of areas hitherto unexplored. 
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64. Eastern Himalayas.-Captain F. M. Bailey, I . A . ,  with Captain 
Morsliead, R.E., of the Survey of India, returned in November 1913 from 
(j mouths' explorntion iu the neighbourhood of the unknown portions of 

the Tsnn-po, or Upper Brah~naputra river. A genernl description and map 
of their journeys may be found in the " Geographical Journal " For October 
1914. The work resulted in some 16,600 srlunre miles of reconnaissance, 
together with much valuable inforuintion, in regard to an ares hitherto 
nllnost unknown. 

Though the great bend of the Tsan-po has been shifted souie sixty 
miles eastward of its previously estilnntecl position, the main fact of the 

identity of the Tsan-po with the Bruhninputra river has been fully estab- 
lislied, and the results have justified the faith of the departtnent in their 

explorer Kinthup, who traversed these regions in 1880-84. Another interest- 
ing discovery was thut the highest peak of t h i ~  region (Namcha Bnrwa 
25,455 feet)  is in the g e a t  bend of the Tsan-po-a fact whose pro- 

bnhility had already been suggested by Sir Sidney Burrard in "The Geo- 
grnphy and Geology of the Himalaya Mountains" (1907). 

65.  N o r t h - E a s t  Frontier.-Some additional exploration mas carried 
out during the year under report, in continuation of that executed 
on the Northern Frontier of Assam during the two immecliately preceding 
seasons. This was done under Lieutenant Huddleston, R.E., who accom- 
pallied a sninll political nlission into the Aki  country, lying to the west of 
the Abors and north and west of the Miris. With 2 Indian surveyors 
under him he succeeded in completing tlie survey and reconnaissance of 
4,040 square miles of country, 3,400 square miles of which had hitherto 
been unsarveyed, and in foroling a connection with the work of Captain 
Morshe;ld along the wnter-shed of the Bhareli River System. 

66. The incles nlap I>elow sho\vs roughly the areas embr:iced in the 
various esplorations on the il'orth-East Frontier of India and North 
Burrnn tluring the past 3 years. 



PART 3.-OFFICE WORK. 

I.-IIEAD QUARTEIC. OFFICES. 

MAP PUBLICATION OFFICE (vitle Index maps a t  end.) 

67. The classes ol  maps, for the pr1blic;~tion of which the Head 

Quarter Offices are responsible, may be cnurnerated :LS follows :- 
(a)-Topo~~ilphic:lI maps on the scale or 1 inch to  1 ~nile. 
(h)-Topog~:rapI~ic;~l maps on the scalc of 3 inch to 1 n~ilc. 
(c)-Topographic:ll maps on the scale of 1 inch to  1 mile. 
((1)-C2eogr:xphic;11 maps on the one milliontl~ scale, (about 16 

rniles t o  1 inch). 
(c)-C;eog~aphic:~l illaps on  the two nlillionth sc:llc, ( i~bout  :12 

nliles to  1 inch). 
(f-General 1naps on  small scales. 
(!/)-Special Inaps. 

The first duty of the offices is to publisli the 1-inch, :-inch anal J-inch 
illnps prepnrccl by the field parties and Circle tlrilwing ofEces from t h e  . . .  

results of the topoyr;~phical surveys now in progress. 
68. (a) Topographical maps on the scale of 1 inch to 1 mile. 
During the year 176  shcets have been receiver1 for  publication and 

158 have been published. The corresponding figures for  the previous 
year were 152 : ~ n d  2.72 respectivcly. The decrease in output  is chiefly 
due to the fact t11;rt a large nurr~ber of the sheets surveyell in 1912-13 
were reccivcd too late I'or publicdtion in 1013-14 and are still unrler 
publicntio~~. 

Putting nsiile the sheets surveyed in liashrnir, where the season of 
field survey differed l r o ~ n  that  in other parts of Intlia, the one-inch ~ n i ~ p s  
of .ill .Ireas surveyed up to the 30th Septeir~ber 1913 have been publihhell, 
with tile exception or 57 sheets inclucling an area O F  ;tboot 14,XOO square 
r r ~ i l e ~ ;  or these, 47 have been dr:~nw :lntl are under puhlic:~tion, :~nd  t h e  
r ~ m : ~ i n i n g  1 0  have not  yet  been receiverl from the CXrcle offices 

111dos ni;lps Nos. 4, 5 and 6 : ~ t  the end of this report show t h e  
progress 111;lde in thc pnhlication O F  the modern one-inch sheets, and the 
tnhle I,elo\r. gives the nn i~u:~ l  output of sheets since the  inodern topo- 
,m:~phic:~l surveys were 11cgun:- 

I!I~.--IIC, , , , . . . . . 
l ! l l I - l  ... I 1 

' l!llli-0s , . 1 ii 15 .>I) - - 
l ! l - I !  . . . . . 32 ;+$I (is 1 4 2  
1 - n  .. . . . i.2 41 j Is? 
I!IIO-II . . .  .i I : ~ n  25 11; 
I!III-I! . . 1;s .;s I ]an 
I - I  .. . . 1111 
1913-14 ... , ; I  3s .I9 ! 13s 

A J ~ J ~ ~ ~ x ~ I I ~ I I ~ I ~  rtutnhrr ~.~>mnioin,n for 
~~11I~licr~tinn.' 

! I I 

*'l'llr*~ liut~rvs inrlndn lr~rvc t~u~nbrr 01 I I I C P ~ ~  i n  ~IP~PI~S,  nt l l i ~ l ~  ~nltilt~cles awl ill OLII<Y thinly 
p o ~ n l s l n l  r8nnltry c t l  wlnicl~ mibps OBI so I;nrgo n rcrlo nr 1 iscl, to the mile ;nrc un l ik r ly  to be reqairerl. 
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N o  i~npor tan t  ch:~nges in the style of the one-inch u ~ : ~ p s  Ii:~ve been 
i~ltroducetl during 1913-14. 

I n  :~ddition to  the output nl modern one-inch shects ~nentionetl 
above, 55 sheets prepared from modern revenne surveys have been reccived 
for publication, of whiclr 5 1  have been p~~l)l is l~et l  11s prel i i~~innly editions 
pending their topopaphic:~l  revision at  solno Cr~ture (late, ant1 2 speci:ll 
edition8 of  modern one-iuch sheets hi~ve I)ccn prepilrccl a t  the request of 
local Goveru~neuts t o  show village \>oun~leries. 

T o  maintain stocks, o r  to give etl'ect to i111port:lnt cll;~nges clue to the 
developn~ent oF co~rr~nunicationa, (i u~odern one- i i~c l~  slreets nnll $1 0111-style 
sheets on vilrious scales h:~ve been reprintell. 

69. ( 6 )  Topographical maps on the scale of a inch to 1 mile. 
Ab a conference he111 ;it Siml:~ in June 1!)14, over n-hich t l ~ e  Chief of the 
Generid Staff presided, : I I I I ~  : ~ t  mhicli the Snr\-eyor Cieneri~l was present, it  
was resol\.ctl to  represent to  the Govcrn~llent the ~1esir:ll)ility of prepar- 
ing a 11r:lp of In~l in  on the R C ~ L ~ C  of iucli to I 111ilc. I'or tacticill ptlrposes. 
Two hirll-inch sheets 1i;rve been received I'or puhlici~tion :~ntl several are 
being dr:~wn. 

70. (c) The map of India on the scale of 4 inch to 1 mile. 
( I'ide Inlles map No. 9 ). This map is p rcp i~rc~l  in '; degree ~ h e e t s  " which 
include 1' x lo, or  the are:% covered 1)y IG one-inch sheets. 

The following table shows the procress inadc in p t~hl ic~t ion  :- 

Pen~l ing  the prep:lr:ltion of the new tlugreo sheets fro111 n1o~le1.11 surveys. 
28 tiegret: sheets hove been pul)lisI~e~l during tlie year :IS Provisional 
lesueu. These I1:~ve been prepi~red I'roln the 111:lpw or 0111 surveys. 

Seventy-fnur d t l : ~ s  shects :mtl (j  t l i~tr ict  I I I ~ I ~ H  on the fi:llne se111e. 
(1 inch to I mile), h :~ve  I)een reprintell. 

71. ( d )  Geographical maps on the one millionth scale, 
(ahout l(i 111ile~ to  1 inch). ( l r i , l r ,  Inrles 1n:tp S o .  10). 

A ~ I T I O R ~  the whole of Intlin Iriis no\v I)cen ~n;~ppcil in the 1111lii1 ~ I I I C ~  

Ac1j:tcent C'onntries series or sheets on the sci~le of Gi:chG. The Inore 
recently pu\)lisl~ell sheets, inclo~liug 3 ucw ~ h e o t ~  pl~l)lishe~l tillring the ye:ll.. 
are contourell n1i11 printed with hypso~netrici~l Iilyers. nii~l the otlrer slleets 
will grallllally be c~~ntourerl  nr~rl repol)lislie~l wit11 I ~ y p s o ~ ~ ~ e t r i c : ~ l  I:~yers. 
A few ~clccted sheets of this series are I)eing cllgr:ived. 

The only in~portant  change intro,lucerl (luring the year in tlrc! tlesign 

of  these In;lps has been the a(1optinn r ~ f  the ll~etlrod of a l ~ o w i ~ ~ g  :Ireas 
under perpetuirl Y I I ~ W  an11 ice in white, with tlie ntl~lition of l igl~t  sl~alling 

The sc:lle of altitude tints for the one n~illionth milpn is atill the 
suhject of esperiments. The results ntt;~inetl 80 far lrre s:~tisfactory. I I U ~  
i t  ia I ~ o p e ~ l  that  further improvc~neut can he eH'ccte11. 
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72. La Carte Internationale du Monde au 1,000,000~- 
One Indian sheet nau~ely,  sheet North 43 E,  (Roml>ay), has heen e r ~ ~ r a v e i l  
; ~ n d  publi~hed.  (Vi'itdo Index ulap No. 11). 

An Interuational C o ~ l u ~ i t t e e ,  \vhicli assembler1 in Lonrlon ut~qlcr thc 
auspices of His Majesty's Governntcnt in hToveu~l)er 1909, llecirlc(1 tha t  i t  

was desirable tha t  an 1nteruation:ll Map of t l ~ e  \Vorlcl, on the ticnlc of 
1:1,000,000, should be produce11 in a uniform style, ~ ~ r c s c r i h e ~ l  I1y thc 

and that  the respective goveru~nents shonlil prepare null 
p~thlis l~ the sheets of the map in n-hich their territories n-ere included. 
A t  that  time the C;overnment of 1nili:r had alrearly I)egnn the prep ;~r ;~ t ion  
of i ts  own series of maps on the 1:1,000,000 scale, anrl these ditrer in 
several i~nport:lut features from the International Map, more particularly 
in the size of the sheets which include 4"X3"  instea11 of the 4'x ti' of 
the Interuational sheets, and in the use of t l ~ e  foot inste:l~l of the metre 
:IH the unit of height ~neasurcn~ents.  The Iullian sheets con111 not be 
alterecl to  agree with the International sheets, as they form t l ~ c  key to  
the  wlrole eysteln of numbering and armngernent of t,he Inrlian topo- 
grap11icn.l maps, and because the heights nu11 contour values 111nst be 
shown on the111 in feet. I n  order, therefore, to  conform to the inter- 
national ~noven~ent ,  it is necessary t o  produce the international shcets as a 

special series, in addition to, anrl after the productiotl of, the correspond- 
ing sheets of the Indian series. 

Several sheets of t l ~ e  Internatioual Map of the MTorlrl 11:lve now heeu 
published; thc Government of Gre:lt Britain has pro(luced at  least 3, 

including portions ol  the British Isles and Turkey;  the French C;overntoeut 
has p r o d ~ ~ c e d  one or lnore sheets of French terr i tory;  t l ~ e  Governlnent of 
the  Uuitetl St:ltes one of a portion of New Engl;~nd.  Most of these 
sheets ditler in cert:~in p;~rticul:rrs from the specifications prescribcd by the 
conrlnittee of 1909, an11 from each other. They have arouse11 much interest 
nnrl discussion imong geogrilphers and n ~ a p  makers in all civilised 
countries. 

In  Novetnber 1913, the International Committee met  gain a t  Paris 
and passed :L new series of resolutio~ls regnriliug the project, under which 
severill of the conventional signs and the system of layer colouring have 
been chaugetl. 

Sheet North 43 E, was engr:~ved in :~ccorclauce with the original 
~pecitications of 1900, 11ut the scnle of layer c o l o ~ ~ r i n g  applied t o  it io that 
prescribed by the I'inis Committee of 1913. I t  bas, for the Survey of 
India, : ~ n  interest ap i~r t  from its being thc first Interuatioual sheet the de- 
partnlent has published. I t  is also the first eng~nvetl  sllcet proiluce~l ; ~ t  
Ci~lcutta in coloars from sep:lr.ato colour plates, a process \vhicl~ in tlre 
cliulnte of Bengnl presents certaiu difficulties not  ~ n c t  with to the sillne 
es ten t  in Europe. 

Three other sheets of  the International Mnp of the \\'orld are non. 
bcing engraved a t  Cnlcutt:~. 

73. fe) Geographical Maps on the scale of ?A, (:ll,out :E 

miles to 1 inch). (Virlr Index rlr;lp No. 12). 
Three ~ l ~ e e t s ,  " Northern Persia ", " Alghixlistin ", ant1 " Bi~luchistan ", 

or the Southern Asill Series, scale .i-x:,KG,, have hcen pul~lifihe~l during t l ~ r  
yonr. Tl~ese,  together wit11 the nl~eet "Southern Persia", previously publishe~l. 
will, when joined up, provido rr u ~ o ~ l e r n  map of Persia for n,hich there 
113s been i( constantly incresaing demand in recent years. 

I t  IIILH I)een deci~leil to extend tlre 111apping of this scries over Indiii. 
Ono uheot, I<i~thiiwir, is being drawn nncl the compilations of three others, 
the  'Andslnaus', 'Bou~hay' ~md 'Ma~lras' have been put ill (land. 
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74. ( j c )  General Maps on small scales. 
The R1;1p of India and Adjacent Countries 1913, scale 32 miles to  1 

inch, in 12  sheets, 1i:is been published with 1iypsometric:~l layer colouring. 
T l ~ i s  is believed to be the largest layered niap 01 its lcind y e t  

printcd ant1 i t  is now the most important geographical ulap of the Indian 
Empire. The numerous probleu~s i t  II:IS presented in connection with 
tlre selection of the altitude zones and their colouring have been solved with 
a cerkliu Ine;lsore of success, but  i t  is believed that  several iruprovelnents 
cnn be efiected, and experiments are now in hand with tliis object in 
view. 

The preparation of the Politicril Edition of the same map, which 
\\.ill not  be layered but  will be coloured to distinguish the varions 
ad~ninistr ;~t ive arens, is a t  present in ;~beyance pending the receipt of 
orders froni (>overnmont in r e p ~ r d  to  certain boundaries. 

The nunnal edition of the Railway Ad~ninistration Nnp of India, acde 
(iJ miles to  1 inch, s l~owing infor~untion up to  the 30th June  1014, was 
prorlucetl in August, together with a special edition OF the same map 
~lio\ving important works in progress. 

75. (g )  Special Maps :-A large numher of special mapH, plans, 
<l i :~pams ;1i1(1 illustrations 11:1re been prepared for the different departments 
o l  C:over~imeut, lor  Army H e i ~ d  Qoarters, and Sor officials throughout 
Indi:~. l l ~ n o n g  these Iuny be mentione(1 t l ~ c  Peshawar Divisional M:lnceuvre 
>1;1p, sc:~le 4 miles to 1 inch, and a lunp of the lay-out oE Delhi, scale 
J inches to 1 mile. 

Heavy c ~ ~ l l s  ou the map reproducing ofices iu connection with the  
war kept  certi~iu scctions at  work night :~nll  day during a part of August 
; ~ n d  Septe~uber.  

I n  ad~lition, and in response to a wide (lornand on the part of the public, 
:I series of war maps oS Belgium and parts of Prance, Gerrnany and Russin 
were proclnce~l on tliffercnt ~ c n l e s  ; the sales of these maps had air~ounte(l 

to  Rs. 21,000 hy the end of the year. 

76. The nu~nher  of iilapy issued (luring 1913-14 (as shown at  the  
foot of this ~ n g e )  is  agnin i11 escees of thofie of p rev iou~ years. 

77. Map Record and Issue 0ffLce.-Tl~e g ~ o s s  Fa~ce v ; i l ~ ~ e  of the 

I I I ~ I ~ S  r e r ~ i v e ~ i  frorn the printing ofices (Iurir~g thc year :~rnounte(l to  
lin. :3:.?(i,Oii.  This sum inclu,len 133. ; , I 17  l{r. 2(j,XJH the face vnlne 

of Innps printell iu the I < n ~ r , ~ v i n g  OHice an 1 : ~ t  1)ehr.~ Diin respectively. 
1)etailn of the n u ~ r ~ t ~ e r s  ;in,l clafise~ or rllaps ~)nt~linl~eil tl~lring the year, 

aud their face vnlue arc F ~ O W I I  in T;~t)le IV on p:~gc 32.  

The total nuinher of  printed ruaps issuod ~ lnr ing  the year w a ~  3,59,917 

of aggregate va~lue of Ks. 1,77,5J(i.  
The details of the ri:~les were as follows :- 

( ; n v c r n -  I  / l  I /  I Totals f o r  Totnls  fa r  
I Oficr.. Iarrtrs. i  i t  1913-14. 1912-1;. 

O f i c  inls.  < / l t f l l# .  

No. of maps 2,56.380 4.IiH1 52,410 85,H26 11.220 3.59.917 8,27,811 

Value - Iis.  71.253 ltv. 5.031 I(r. ;?,GI2 /in. :12,391 Itr. 16.259 RE. 1.77.548 R s .  1,89,760 



78. No. 1 ( H e a d  Q u a r t e r )  Drawing Office.--1)11ri11g the year 

under review, tlie otIice was e n g ~ g e i l  iu c o ~ ~ ~ p i l i n g  nncl ~lr:~\ving the i, 
India and Adjacent Countries series of maps. Layers were prepare11 for 

several sheets of which new editions were re~lairecl, to  niake t11er11 conlorn~ 

to  tlie lateet style. Your sheets of the A International s e r i e ~ ,  in wl~icll 

heights are in metres, are in progress, and partly with the Engr:~viug Office. 

The dmwing of three sheets of tlie Soutlieru Asia series, scale 2Tihii;,;, :;il)ollt 

3 2  miles to  1 inch), was completed. General maps of India on various 
scales were illso dealt with. Of these tlie li108t interesting is the uew 
layered edition of tlie 1 incl1=32 ~niles wall-~nnp of Inclia. T l~ iu  nlap diu- 

pl:lys, a t  :I glance, the niair~ topograpliical features OF the 1ndi:tn Peniu~uln 
and the Hitn;il:~y;~s and the Tibetan Plateau. 

The preparation of the Degree sheets (I incli=J miles) Troln the oltl 

Atlas sheets, where new rnatedal was not  ;~vailal,le, haa heen continnecl. 
Thirty lrlaps on various scales have been brought up to date for 

the purpose of providing reprints. 
A large nuinber of sheets drawn hy field parties and circle otfices have 

passed through the office for minor corrections, co~ltouring aud stump- 
shading, o r  for the prepnration of the layered editions. 

A section has bcen l'oru~ed to den1 with a new 3-inch series of ulaps 
to  cover Inrlia. T n ~ o  sheets are already well advanced and s h o ~ i l ~ l  I)e 
ready for pub1ic;ltion in 1915. 

I n d e x e ~ ,  Provincial and District tilaps, large-scale plans O F  tonrns a111.1 
cantonments, have also heen in linnd during the year. 

Seventy-seven sheets of Extra-Depart~neutal work mere drawn. Ainong 
these were nlaps and plms for  tlie Post;d, Geological, Railway, aucl Settle- 
ment authorities, : I I ~  also upecial ulanwuvre nlaps. 

T l ~ e  work of the Oflice-Copy Section which recorils all new material 
that  has come into existence since a map was pul~lishetl, clenlt with o\-er 
three thoustlnd sheets inserting new rai lwap,  canals, n~ain-roa~ls,  al~cl 
changes of boundary. This information is hrouglit to notice IIY local 
authorities. The lnaterial tllus collected is inserted in the uem ellitions 
of the smaller scale rnnps which may be calleil for. I n  adtlition to  t l ~ i s  
work, the section exalninetl nearly 6,000 coloured mapH hefore they were 
issued to  thc pnldic. Traverse data have also heeu supplier1 to S e t t l e ~ n e ~ t t  
Officers and Engineers to  enable them to n~a l ie  ulaps and plans for special 
purposes. Auotlier class of  work is the preparation of attested true plaliv 
of large ecnle snrveye for use in court proceediugs. 

79. E n g r a v i n g  Office.-The engraving of the Intern:~tionnl bI;lp 
N. E.  43 on four seporatc plates for four-colour printing was completed duriog 
the year. This is tho t i r ~ t  engrnved n~:ip in four colonrs that  I I ~ A  been 
prep;~rcrl in the office. Good progress is being utade \\.it11 the o t l ~ e r  Inter- 
niltional Sllcets N. D. 44, N. E. 44 and N. F. 42. Two o t l~crs  will shortly 
be put in hand. 

Tcn sheets of t,he & " Inlli:~ nnd Adj:~cent Countries '' Series have been 
tilken in I~nntl, of wliicl~ Nos. 47, 5 3  and G3 are nearing cor~~pletioti, nrl~ilc 
the otlirrs 39, 41, 46, 48, 49, 56 and 72  aro in various stages. 

Eleveu Index maps to  completo the series OF i u d e s e ~  to  stnnilard sheets 
wero completrd. Four ~ c : ~ l e s  and five layer tints were engraved. 

Corrections and additions have been rnode to  tho General 111:1ps 
of India, several Index chnrts, district nlaps and old & maps, as 

well as to other u~iscellnneous plates. 
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A nnu~her  of certiticntes and Conr~nission forms for the Army Depart- 
nre~it  in Englislr, TJrcln an11 Hindi were ulso engraved. 

I n  the Copper-pl:~te-printing Section over :11,000 inrpressions were 
pl~llcrl, inclutling plrotogravore pl:ltes. Drorlr in connection with the 1nnlting 
ol' tmnqfers lo r  printing purposes 11:~s so 1:irgely increz~sed, partly owing t o  
the introdoction of layered 111:1ps, that  two new nrotor-driven presses have 
been brooglrt out  and will shortly be set up. 

In  the Electro-typing Soction 185 pliztes were de:dt with. 

80. Photo.-Litho. Ofice.-There hila been a decrease in depart- 
nrental work. due, in part, to the nunrher of one-inch sheets in  
colours received for public.rtion being contlitlerahly less than in 1912-13. 
The out-turn of Extra-Departrnent,rl work, however, shows a marked 
incre:~se, ;~n t l  this 11.1s ennbled the office to  show nu increme in the total 
nurr~her of 1rl:lps printed during the year. 

The tot :~l  nuinber of new one-inch sta.iarbnrcl! ~ h r r t s  printed is 158. 
In  addition 5 one-inch 'st:rn~lnrd sheets in c o l o u r ~  were reprinted to  repleuish 
~ t o c k ,  while of  prelin1in:rry :rntl provision;ll editions, 8 sheets were printed 
in I)l:rck and Irrown, and 41 sheet3 in Llirclc only. These together bring 
the total nurlrllcr O F  sheets printed in   nod ern form to two hundred ;mtl 
t\velve, n derrense of 40 fiheets ns i~gninst 1912-13, hut nlaintaiuing a n  
increase of 2:: sheets as cornp:~red with 1911-12. 

Fnrther progress I~ns  I ~ e r n  nr:rde and experience gained in the manner 
:~uil ~netlroll of printing /rryi,rerl, nLnp.s. The nrost inrportirnt undertnkings 
of the ofice 11:~ve heen the 32-mile layered ~ r r i ~ p  of Inrlii~ in 12 sheets, 
an11 shcet S o .  S. 48 E. of the International Layered Map of the Il'orld. 

The tot,zl nnn~br- r  o j  i~it)>ressioi~s p t t l l ~ ~ l  is 2,286,845, an increase of 
:;10.387 over tlre p r e v i o ~ ~ s  out-turn 0 1  l.!)(i6,458 iu 1912-13, itself an 
incrensc of 4Ol.9G1 over the preceding yerlr. 

There II;IS I)een a very I;rrge increase in the nurnher of sheets receivecl 
for the rt.l~ro(ltlction of /,rc(f-ti~nr 11;~ll-s/tnr/;i11!~ the nunrber of ncprtives 
II;I\-ing increased Fronr 5 3  in 1911-12 nnrl 42 in 1912-13 to  153 during 
the year un~lcr  report. 

A new '. Levy '' aci~l-l~l:rut r l c h i ~ a ! l - ~ ~ t r t r h i ~ t , r , ,  to etch plates 27 inchell by 
2-1 inches Tor I I R ~  wit11 oi t l~er  nitric :rcitl or purchlori~le of iron, is on  
orilcr ant1 is rhortly esptrrtcrl fro~rr F;n_nl:rntl. The rn;rcl~ine is gu:rranteetl 

to  etch :I H:lt tint of the ;hove uixe qrritc evenly, end t iho~ld  prove 
great I~oon to tlru office.* 

Unc :ul,liti~,t~:rl I)onl~le-1)cnry. tlat-l~erl ln-i i l t i~lg ?~r(rr'lti?~c has heen 
rt.rei\.e#l f r o ~ ~ r  Kng1:11111 : I I I ~  i~ IIO\V in p r n c ~ s s  01 erectiol~, \vhiIu one frirther 
(,h~ad-C'rn\\-r~ : I I I I ~  one ( ~ r ~ : ~ ~ l - l ) , . ~ r r y  ~rraelr in~ :,re on order hour Rlessrs. Man11 
& Co.; it is Irop1.11 tlr;rt I,ott~ will I)e receivcrl ;md crecteil in 191.5, the 
I t~t ter  :rt tilt- Ileginning irn~l the fornrer to\v~~rtIs  the end 01 the year. 

An in<lcnt has ;dso hrt-n ~ ~ ~ h r n i t t c r l  for two new !/vrti11;11g n~ni, /~i?lrn.  

Tl,r S!II I .FV S ~ ~ l i ~ i t ,  re-org:tniseJ in 1913, has morketl in :r tl:~tisfactory 
IrI.rnner, ant1 the inrprovr~l nystclri of book-keeping tlre~r introtluccd has 
~ ~ r n t ~ r i a l l ~  atlilc~l to  its efficiency. 
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Out-turn of Photo.-Litho. Oface during 1013-14. 

I n  addition. tlrrrc \\,?re :l,;.i10 Irnlf-tonc prrlls irrrd Si;,.nOo line-block  pull^, (clrirfly Wr~rtller Chartn). 
: i ~ s  I , ,, iurd 5:10.?60 ,, ., in 1912-13. 

nrtd (iO,ll26 ., ,, nnd 437,820 ., ,, in 1911-12. 

The olltpr~t, of (Ire 'rypr Scvtion is nut included in t l ~ r  t lho~e st,:rtcmcnt. 
Tile Tylx dr:,tion l~~ rb l i s l~ r~ l  li.40:I 1ni~jic.s or itc1116, 1.).0:1..)42 copies, 21.:l.).l59 i~r~pressiolrs. 

:IS :tpninst R,.IOS ,, or ,, 1:3,.I:l,.l65 ,, 2G,OH,591 .. in 1!)12-13. 

ond i.9W ,. or ,, 11.:11.012 ,, G , in 1!111-12. 

81. Mathematical Instrument 0 f f l c e . -Dur ing  t h e  yea r ,  f r o m  

1 s t  April  1914 t o  3 l s t  h l :~ r ch  1014,  t he r e  ha s  b e e n  a l a rge  increase  in  t h e  

de~n;rucls nr:rde o n  th is  o f i c e  (virla iten1 No .  1 in  t h e  t a l ~ l e  below) w i t h  

t h e  r e su l t  t h a t ,  \\,herenu t h e r e  was  z loss of ICs. 7,055 i n  t h e  p r ev ious  

~-e . r ra  \ \ o rk ing  oE t h e  ' S t o r e s '  d e p ~ r t m e n t ,  t h e r e  h a s  lreen a n e t  pro t i t  of 
Rq :3:1,571 ill t h ~ t  of tlre p.18t J-enr. 

T h e  i ~ n p r o v e ~ l ~ e u t  in  t h e  va lue  of worli  clone, which  sho t f ed  a prof i t  

ol  lis. 2.887, in  t h e  ' \ i 70 rkshop '  t l ep . l r t~nen t  f o r  1012 -13 ,  h , ~ s  been well 
n~o iu t~ r ine i l ,  t h e  profit  ( lur ing  t h e  pa s t  y e ~ ~ r  be ing  Rs. 10,34(i. 

l je low :we g iven t h e  usual c o m p ~ r a t i s e  f igures  f o r  t h e  lns t  t l r rec  

1812-13. 1 1!11:1-14. 
- ~~ .... .. . .- - -  - --- .- . 

1. 'Totinl ics~~cs  1 0  LJtrl,li(~ ORirtw ns showu in tlrv 
Profit 1111~1 I,I,SS st:ltc~lll~~llt" of store.. 

2. T11111,1 of rc.j):lifi t o  i~~st,r~rn~vrrts rrc:eivcd for 
rcyril.s :111,1 r(.tl~rrr~:I irr 11 s ~ ~ r v i ( ~ e : ~ l ~ l ~  cnnditinlr. 

:l. r i ~ l ~ r r  ol i~rstrr~r~~rrrts rc.,.c.ivrll from (fovc~nlmrr~t 
I l H i ~ ~ ~ r s  W I I ~ ~ I I  I N )  Iongc~ rcquir(,d. 

.I. Ilo<,l< \.:I~IIP of tI1v stork of ~ I B S ~ ~ I I I I I C ~ ~ . ~ ,  ( t c ,  ill 
S~,~.\.ic(~~~lnlc. st on,^. 

5 .  Ilunk rtrlllv of ~ I I V  stork of irret.rnnrer~tu. Qc.. in 
I:~~lu~ir>~l>lr S tor~s .  

6. Tcnt;tI \ . ; , I I I~ .  o f  worlr tlorlr in tlrr Workslrop ... 
i. VI I~ I IV  of itwl ~ I I I I I I ~ I I ~ S  I ~ ~ ~ I I I I E : I ( : ~ , u ~ ( ' ~  in Workshop 

fcnr S~~I.\.~(,P:II>IP Storrls. 
H. \111111(' of i~~'i t l .ntu( '~~tl  I> I I~CIUIWI~  Incc~lIy . . .  
9. Tnl~~r*c,F ~ I I S ~ ~ I I I I I I . I I ~ E I L I I ~  r~~:~t(.ri,tls obt;~i~rcd froru 

KII~I:LII*I t lrrorr~l~ I L I r v  Dirvrtor GI-rrert~l of Storc~s. 
10. I\VI.I.:L~I. No. of ~rr~pIoyi.s nlld ( I~r i r  I I I L ~  . . . 

1)ur ing  t h e  y e a r  t l ~ c  s t ock  or ;dl t h e  t h r e e  stores, ( t h e  Servieei~l, le,  

t h e  Repn i r~~ l ) l e  anil  t h e  JIateri:~l S tores) ,  m.ls twice t n k e n  and t h e  rlis- 

crepancies noticerl Iruvc I ~ e o n  ncljusted. 

. ~. --- .~ -- 

nu. i RS. 1 I!.. 

3,23,833 2.81.31J 4,0i,802 

53,D.ll I 64,451 i l i 4 lS  

337,229 

0 7  

i0,4GO 

1 7 , 7 1  1 
61.131 

4.378 
47,148 

Nn. 297 
Rs. 62.981 1 

- - 
df.267 

G.45,OSI 

i2.451 

5 S  
71,IHR 

6.206 
,i7,(i4i 

No. 301 
Rs. GY,(iS.i) 

li!),SOli 

4.i:l,4i0 

67.299 

2.-10.i52 
!J3,991 

0.000 
89.213 

No. :I00 ) 
Ilr. ili,i:l.l j 
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Table IV.-Departmental Publications, Calcutta, 1913-14. 

Solr.-For special yublicnt~ona at 1)chre DIIII, 1.44.. pp. 33, 3-k, 3.;. 

Modrrn ... ... ... 
Do. (Pn>l i~ l~inr~ry  Editions) ... 
Do. (Villngc Ro~mdiiry Editious) 

N U ~ I D E R  
O F  DIFIOELIERI' N;\I'S 

01.' EhClI CLASS 

Cltlss of Maps. Ser~le. 
ILECEIVED. 

- 
New Ncw Etli- 

Pul~licn- tions R I I ~  

t.io118. r1.11riuts. 
- - - -- . . - -. -. -- - -- 

Old St,ylc Shrets . . .  

G E O G R A P H I C A L  M A P S .  

Maps of India .,. . . 
Soutllrrn A~iir Sl1ri~s ... ... 
11113s and Adprcvnt Corllltrirs . . 

. . .  Do. (Irit,<~t.nstio~~nl Srrirrr! 

T O P O G R A P H I C A L  M A P S .  

I)lS(:IIEl< SIIEEYS. 

I -  I 158 
Do. 

...... 
Vnlious . . . .  

1"-4 lu i l~s  

Vnr iooe/  .i 
Do. S.1 
DO. ( s i ( i  

--- 
... Totals for 1913-14 ic- 

"' i 
-p--.ppp--p -~ - 

. ...... Corrrspon<linp totnlri lor 1912-I:! / 

Modern ... . . .  . . l " 4  n~iIt,s 9 9 
Prrlilninzrry nnrl Provisior~nl . . .  Do. ...... :I 
Fro111 Atlss ~Mnterinl ... ... Do. 2 n 1 

0.\'6-INI!H SIIRRTS. I I 

T7~liolls 
1 :2,tlO0.11t10 
1: 1.01I0.0t10 
1: 1.00.).000 

I Rr. 

LETTERPRESS. 

:! 
3 
3 
I 

I .  Reprod~~ct io l~  of M~rps. Plann. Pl~otograpbe, Dingnilrta and Lino Illustri~tions. Photo.- 
I i t l ~ o .  0fil.e. I'rirr Ra. .). 

(i 
2 
L 

.... 

1 

2. 1nd1.x to nnrnr8 npprrlring on tlie X o r t h r n ~  Prrnin she,,t ol t l ~ c  Sontl~ern Anir~ Srrics. 

Scnle _k.  
3. I l ~ d r x  to onmr,s appearing on the Solitheni P e r ~ i n  sllcet of thc Southprn Aeiu St.~.ic*, 

Bcsle $. 
4. Cehlogne of Xapa of the Bonlbny I'rrsid~~ncy. Prirr Ar. ). 

6. Record Volun~e No. 3 for tllp pmr  191 1-12. I'rirr Ra. /I. 

6. ,. , No. 4 .. 1911-12-13. Prire Ra. 4. 
7- , .  , No. 5 , 1912-13. Pricr X8. 4. 
8. Rrport on Elrctro-typing. F. H~~rr i son ,  Eriq.. Orclnance Drpnrtlncnt, Routhnn~~~ton. 

9. Top,. Hanclbnoks. Chnptcrn Xon. 1. 2. :I, G. 7 and !I. ( I ? P ~ J T ~ J O / ~ ) .  

10. M q ,  Publiclrlion ordrrs from 1 ~ t  Junnnry I9OH to Int, J I I I I ~ ~  1914. 
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11.-DEHRA DUN OFFICES. 

82. C O M P U T I N G  A N D  T E C H N I C A L  OFFICES.-Conipris- 
ing Computing Office, Type Printing Office, Stores and Workshop, Ohserv- 

atorieu. 
C o m p u t i n g  Ofice.-Among other work carried out  hy the Comput- 

ing Ofice the following nlay be ~nentioned :- 

Cou~putntions of graticules for rnnps, of dynamic and orthometric 
heights on the line6 ol  levelling from Delhi to Muttra, Murree to Srinagar, 
Srin;~,ni~r to Islimihill, Is l imal~id to  Aishmnkaln, Srinagar to Chunir ,  
S r i n ; ~ p r  to RIanasbal arid Srin:~gar to Eug:~m : and also preparations for 
press of the lines Minl)u to P a n g n ~ ; ~    nil Paug~na  to Sillin. The i n v e ~ t i p t i o n  
of large discrepancies in ; ~ z i ~ n u t h  of La~nhton's trinngul:~tion 1)ronght to  
notice 1)y S o .  15 Party. Colnput:~tion of lrleau tri:lnPll;lr error of all 
Princip;ll and Secondary Series. Compnt:~tion of azimuth observi~tions made 
lly Lieutenant Xosworthy at  three s t n t i o ~ ~ s  near Dehra I l i ~ n .  C;~lcul:~tion of 
the azimuth of Cairo and Singapore from points in Inili:~, in connection with 
the selection of a site for a wirelesa station. Colnput:~tions in connection 
nrith isostasy and changes in the earth's axes. Cornpilation of rlat:~ for 44 
tri:~ngnlation charts. A?just,n~ent of topographic;~l triangulation and 
colnput:~tion of Lieutenant Huddleston's tri:~ngalation in the Aka country. 
Extri~ction of data from records in response to n large nulnher of 
various enquiries. 

83. Printing Office.-The following publications were printed 
during the year :- 

(1) Report of the Committee appointed by the Government of India 

to  discoss the present state of the Magnetic Survey. 
(2) Note in reply to Mr. Hayden's paper on the relationship of the 

H i m i l a p  to  the Indo-Gangetic Plain and the Indian Peninsula. By 
L i e z ~ t ~ ~ ~ c ~ ~ ~ t - C o l o n c l  G. P. L ~ ~ L O . Z - G O ~ , ~ I ? I J I I L ~ ~ ) L ,  R.E. 

(3) Note in vindication of liinthup. By Captain G. F. T. Oukes, R.E. 
(4) Departmental Paper NO. ti.-Levelling of High Precision. By 

Jf. Ch. Lallcmta?zrl (Transl:lted fro111 the French. By J. dcG~trrqff Hq~nte~, d1.A.) 

(5) Records of the Survey of India, Vol. V1.-Completion of the link 
the triangulat,ions of India and Russia. 

(6 )  Spirit-levelling palnphlets No. 30 and new edition of Nos. 5 4  
and 58. 

(7) Large nunlbers of professiou:ll form8 have also been printed, 
as the whole ol  these are now snpplied from Dehra Dtn .  

( 8 )  The priuting of the lollon.ing pnblicetions is in hand :- 

(a) Professional Paper No. 15.-Pendnlu~n Operations in India, 
Jan11;lry 1908 to April 1913. By Capta,in H. J.  Cotrchn~alz, R.E. 

( I ) )  Dep~rt111eut:ll Paper No. 7.-The Bar Co~nparisons of 1007-8. 
By 11fqj07. H. Af. ('olr.ic, R.E. 

(c) ltecortlv of the Swvey of India, Volume V1II.-Exploration in 
Tihet and ueigl~l)onrin,n regions. 

84. Stores and Workshops.-Experiments have heen made with 
n trestle for trinngnl:~tion in wooded country. The chief ditficulty is to  
get rid ol  vibration and ~noveluents which disturb the  instrument, and 
considerable progress has heen made in overcoming this. 

An instrunlent for colculatiog the attrnction of mountain chains has 
been designed hy Mr. deGrnnff Hunter and u~ade. A "versine staff", fo r  
rending the correction to  chuined lengths due to  slope o l  ground, bus been 
made to the design of Mqjor E. A. Tandy, II.E. 
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85. Observatories.-dfctzoroloyicnl ohse~ontio?~a have been 
continued througl~out  the year as mentioned in para. 93 of last report. 
A ptirtial reduction of these results hlis been made and the corresponding 
refractions computed. The result points to  a regular seasonal change 
in refmction. Further observation is necessary to  establish this. 

Tire Olnori Seismogrnpl~ has been in action throughout the year, and 
3 list of earthquakes recorded will be published in the Records of the 
S u r l e y  of India, Volume VII. 

Pl~otogrctpl~s o j  the st&?& were taken on 333 days during the year, the 
eun being obscured by clotids on  the remaining days. 

I n  collaboration with the E.cpedition o f  Cnvnlieri F. tEeFilippi observn- 
tions for longitude by means of wireless telegraphy have been made 
successfully. This is the first occasion on which wireless telegraphy has 
been ewployed in the department. Eight stations h t~ve  been connected, 
viz.,- Skkrdu, Kargil, Lamayuru, Leh, Depsang Plains, Suget Karaul, 
Yarkand ilnd Kl~shgl r .  The last three are beyond the Karakorain Range 

nnd previously some doubt urns felt as to  whether the signals coulcl 
be receivetl over :I great lnountain range. I t  is satisfactory to record that  
the signals were received clearly and without dificulty. 

86. Preservation of Trigonometrical Stations.--77% stntions 
were repaired by district onicers a t  a cost of Rs. 3,772. Out of 352 
districts from which reports are annually due, 13 failed to  make returns. 

87. NO. 2 DRAWING OFFICE.-The  following i~ a summary of 
the work of the office during the year 1913-14. 

Clnss of mnp. Sheets scnt Rclnnining / to p r i ~ ~ .  1 in hnnd. 

Scientific Dingrams nud Charts 
oeogrnphicnl nlnp. I.oo"."oo E'.R1c 

. . . 
Do. ~mnl lrr  RCRIC . . . 

M i ~ c ~ l l n n ~ n r l e  I n d ~ x e a  nnd Plans . . , 
Tritmgulntion chnrts .. . . 
Extra-Depnrhnental mnpe . . ... . . . 
Cnntonment mnps . . . . . 

5 

Nil 
10 
2 

17 
3 

10 

Nil 
9 

12 
14 
28 
1 
3 

Tntnl ... 1 47 1 67 

88. Photozinco. 0mce.-During the year tlie lithographic machine 
was employed in printing st;tndi~rd and provinio~lal Degree Sheets;  sheets of 
tile plan of the site of the new C:ipital at  Dellii; C:lntonlnent and Foreat 
maps ; Trinugulntion and Levelling Charts. 

Abstracts of the work done in the Photozinco. Section during 1012-13 
anrl 1013-14 are ~ h o w n  in the follouving ttthle :- 

The letter-press rnachinc wae employed in printing rlepnrtmentnl lonne, 
&c. It was tranuferred from thifl office to  the Computing ORce on the 
31et August 1014. 
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89. Forest Map 0fflce.-The tot ;~l  numher or maps issued 
during the year, both to officials and the public, amounterl to  6,441, a 

decrease of 3,166 on last ye:lr's tot;il. The gross face value of these rn:lps 
was Rs. 12,301 and the net a n ~ o u n t  re;~lizcd f r o n ~  sales was RH. 2,348 
agaiust Rs. 3,191 in the previous year. Of this amount, Rs. l,.552 was 
recovered hy  book-debit and Rs. 796 by cash from sales to  private in- 
dividuals and trarling cotnp:mies. The number of lnaps and tield sections 
received for storage during the year wae 6,746, besides 224 compntation 
volumes, angle I~ooks  and traverse field 1)oolis and 61  traverse charts and 
plot sheets. 

The following table shows t l ~ e  work dealt with :- 

111.-CIIiC:LE AND LOCAL DRAWING OFFICES. 

Clasu of map. 

1-inch, '?-inch end 4-inch mups of Forcst Snrveys 

Provincial, Divisional ~rnd Di~trict Forest Innpa ... 
Working Plnns nnd BIiuccllnneo~~s ~ u n ~ r s  ... 

TOTALS . . 

90. No. 3 D r a w i n g  Offlce ( N o r t h e r n  Circle).-Daring the year 
116 fair sheet8 were received in the Circle Drawing Office. The fair 
sheets inc l~~ded  the m;rps of the " S%rd% River-Xepil boundary " series, which 
have been held in :~beyance awaiting decision regarding the l>o~tndary, 
and those of Miller Kotl ;~ and environs, which werc examincd and sent to  
press. 

Altogether 101 fair sheets were sent to  press during the year, made 
up of 88 current sheets and 1 3  which mere received from parties in season 
1912-13. The nuurher of sheets in hand on the 30th Septen~ber 1914 
was 28. 

100 proofs were received from the Superilltendent, Map Publication 
during the yew, and 67 were es:uninerl :ind returned to press. On the 
30th Septe~nher 1914 there were 34 proofs in h ;~nd .  

During the yenr under report 4 Degree sheets were sent to press. 
On the 30th Septerr~her 1914 tlrere were 9 Degree S l~ec ts  in hand. 

91. N o .  4 Drawing Offlce ( Southern C i r c l e  ).-Forty-nine 
one-inch sheets and 1 half-inch sheet were finally esarnine~l, 3 pre1i111in;rry 
one-inch sheets were re-tlrawn ant1 the drnn~ing of three degree ~ h e e t s  
was completed. All t h e ~ o  sheet8 mere s~ tbn~i t ted  for p~tblic:~tion. 

At the end or t.he year only 1 one-iuch nlreot of those surveyed up 
to the entl ol' 1912-13 re~nainetl to I)e s u l ~ ~ ~ ~ i t t e d  for pnblicntion, nud 6 

preliurinnry one-inch sl~eets  and 6 degree shcets were being re-drawn and 
drawn respect,ively. 

A n u ~ n l ~ e r  of pupils merc instructed in <lr;~n.ing anrl considor:~l~le 
assiut:~nce ~ : I R  given to p ~ r t i e s  to  en :~ l~ lo  them to co i~~ple te  their drnwing 
(luring the recetw se;rson. 

T l ~ e  1'hoto:Zinco. Section ~rndertook the photograpl~ic ant1 zinco- 
g r ~ ~ p h i c  work recluire(l in the circle. 

~ T U M ~ E R  O F  SUEETS. 

28.5 (i2 3: 

1 1  13 i I? 
_ _ _ I - _  

305) R2 j i  
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02. No. 5 D r a w i n g  Oface (Eastern Circle).-The work of 
the  Office during the y e w  was the ex ;~n~in ;~ t ion  of the parties' one-inch 
alieets, 1 half-inch sheet, and the drawing O F  degree sheets. 

I n  addition to the draftsmen lent to  the parties during the recess 
season, one surveyor and one clri~ltsn~an were transferred to No. 10 Party 
nt M;~ymyo, for employlnent in the Degree Sheet Section of tha t  party. 

1)uring the year 35 one-inch sheets, 1 half-inch sheet, and 1 degree 
sheet, were snbniitted for pul)lic:~tion. One one-inch sheet has been 
withliel~l, owing to  the ex:lmination being inco~nplete for want of one of 
i ts  tield sections, but will be subn~itted shortly. 

One degrce sheet has been sent for puhlication during the year. 36 
degree sheets are now in h:n~d.  Severill of these nrill shortly he ready 
for sul~rnission to  Superinteudent, Map Pul)lication. These sheets were 
t h r o ~ r n  11;lck owing to  w ~ n t  of drat'tsl~~en, caused by transfers to  pnrties 
to help in tlie one-inch u~npping. 10 of t,heni are heing drauxn in the 
Ilegree Sheet Section of S o .  10 Party : ~ t  M;~yn~yo,  but it is proposed to  
discontinne \vorlr on :i of the111, : ~ s  wcll ;IS on 12 of those I~uing dra\\,n 
in S o .  5 Dr;~\ving Ollice, in orcler to i~llow of ;L con~rnence~nent I~eing ~nnde  
iu these offices ; ~ t  us early a (late :IS possihlc with half-inch nr:~pping. 

Proof :1n11 colour patterns of 40 one-inch sheets : ~ n d  4 degree sheets 
11;1vo been dei~lt  with. 

93. Bihar and O r i s s a  D r a w i n g  OfEce . - ( Iv~ , ,~~ia l  i l f c t ~ ~ ~ i n ~  

Seclio~a). The office ~ n h m i t t e d  the fair drawings for the puhlication of 56 

prelin~in:~ry one-inch sheets covering an :Ire& of 10,1110 sc1u:lre miles. The 
drawing of 11 other sheets is pr:ictically completed, hut they have been 
retained pencling references in connection with set t leu~ent  operations, and 
that  of 57 sheets is in h;~ntl. There reuinin 31 sheets in Bihir  and Orisso, 
fo r  which c :~~las t r ;~ l  plans are available, tlie one-inch preliminary nlapping of 

which has yet  to he taken up. 

The following special ulnps were also dra\vn :- 

(i).-Di~~:jeeling Municipality, scale 20 inches to 1 mile, in G sheets. 

(il).-l);~r.jeeling, "The  Happy Valley ", scale 20 inches to  1 mile, 
in 1 ahect. 

(iii).-D:~r,jeeling. (Central portion), scale 40 inches to 1 ~nile, in 2 
rrl~eets. 

(iv).-Darjeeliug B:~zar, Nati\-e Town and Lloyd's Botanical Garden, 
~cille GO inches ~ I I  1 ~ l ~ i l e ,  in 1 sheet. 

(w).-Lehong Ci~ntonlnent, sc:llo 30 inches to 1 mile, in 3 sheets. 

(vi).-Tnkd;~h Cantonn~ent ,  scale 30 inches to 1 mile, in G sheets. 

Tho first four uf these nlaps were sub~nittecl for puhlication to the Direc- 
tor of Surveys, 13eng:ll : ~ n d  A ~ a a ~ n ,  and the 1:tnt two to the Superintendent of 
the Trigonou~etric;~l Survey. 

Thc Bihir an11 Orissa nran-ing Office will he tran~ferred a t  iln enrly 
date to Rankipore, and ; ~ r r a n g e ~ ~ ~ e n t ~  have heen matle, with the approval 
of the Goverun~ent  of B e n p l ,  for the accolnn~odation of the Ilnperial Map- 
ping Section of the office in the Bengal Dr:iwing Oficc, where, together 
with a similar ~ e c t i o n  which will shortly he forn~ecl to  undertake the 
preliminary I-inch ]napping of Carla~tml S n r v e y ~  in Rengal, it  will work 
under the supervision of the Director of Bengnl Surveys. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

94. N o r t h e r n  Circle.-As in previous years the I ' u ~ ~ j , r l ~  Rir'rr(ri~?. 

Detnrhv~nnt of the Korthern C'ircle was escl~lsi\ely ell~ployeil on the Riveri~in 
l<hush~l ,  TIr(i1 all11 Knngr;~ Tri~verse :tn,l Tri;~ngul;~tion ;tn,l 25-:~cre 
rectangular Hurveys rerl~1irc,l Iiy the I'I~II,~:I~I ( : O \ - C ~ I I I I I ~ I ~ ~  ( I > ; I ~ O  p:Ige 15) .  

iIro. 20 l'(i~t!/ ( ( ' o , t l , ~ , i , ) ~ ~ ~ ' ) ~ t  ) has IICCII  c~ l~ploye( l   luring the ye:lr nn~ler  
report on the survey of tho I'ollowin~ C::~nton~nents:- (+~II I : I ,  1<:1111ptee, 
Rqjkot ;tr111 SitaI);~llli Sort :lull also on the tr i :~ng~~l: l t ion in ;~~lv;r l~ce.  of Dehra 
DBu an11 S;~nn\v:~r ( ~.iilr, p ; ~ g c  14 ). 

7'1,~ Sinlln S I I I . , . ~ ! ~  I )~ ,~( ( I .~I I~LPII .~  \\.:IS for111e11 1111t.ing the ycar and has 
I j e e ~ ~  employer1 on the survey of Si1111il J I t ~ ~ ~ i c i p i ~ l i t ~ '  :tnd S I I I J I I ~ I J S  (11itlc 
page 16 ). 

95. Southern Circle.-During August ;In11 Septclr~l~er I 9 1 4  C:~pt ;~ in  

13rowne wit11 3 surveyors, k c . ,  snr reyc~l  the site I'or the 1ii1,lcr ll ' i~rlr~ss 
S tc~t io~i  ;~ntl  rn:~rltetl the ns t~onon~ic i~ l  ; ~ z i ~ ~ ~ u t h n  rc1~11ire11 for the :~eri;lls. 

96. Eastern Circle.-Two proll;~tionary ~upe~.intenilents of the 
Burma L(iiirl, 1Icrords I l c l ~ n r l l ~ l e ? ~ t  n7erc att:lchcd to KO. 10 Porty for 
t ~ a i , i t i ~ ~ q  in survey I'or 8 111onths. They c:~rrie~l  out  3 5  srju:lre miles of 
detail Forest survey on the 2-inch sc;~le, ;]nil 43 linear ir~ilea ol  tl~eodolite 
traverse near Moylnyo, which has I)cen incorpor;~te(l in the Revision survey 
of the locality nonr in conrse of esecntion. 

97. General.-T\vo 1wperi:ll officers with n st ;~i i  of surveyors ncre  
attached to the Tu~~d.o- I ' t ,~ . . i i i  E'~,oi~tiri.  Co~n~nission ; aurl one to Cacalicr 
de I"ilil)lii'.s Sclei~t(fic Elg~etl i t iot~,  with other (letoils ;IS stnted on page 2.3, 

of the Report. 
Two Provinci;~l officers h ;~ve  heen lent to the HOII I I J : I~  Go\-ernu~ent for 

the Uo?)~hci?j (: i t?/  S~i/*oe!y. 
Various Fovcst S~l .~veys  : ~ n d  forest I I I : I ~ R  were carried out  for tho Forest 

Departn~eut  a6 nsunl. 
Tlic! ~ ~ f t i f l ~ ~ c ~ ~ ~ ( ~ l i ~ ~ i ~  ~ ? ~ ~ t ~ l l ? i l ( ' l J t  O,lfir(' supplies : ~ n d  repairs instru~nents 

for every Govern~nent Depar t l~~ent  in Iudi;~, i~~c lnding  the Army Departn~eut .  
98. M a p  Publication 0fflces.-The vcl~vorlrrctioiz, for other rlepart- 

ments, of maps, plans, and illustr:~tions that  do not require to  he 
redrawn, does not interfere with the nor~nal  work of the Survey of India 
and is always undertaken when nsl~ed for. On the other hand, the 
nnlount of rlrawing and compilation that can be done for estm-depnrt- 
mental purpose8 is lin~ited, :1nd is necessarily contined to urgently required 
and important work. 

During the year Inaps, plans, or illustrations were reproduced for the 
following dnpartmcnts an11 offices :- 

Tho Governulent of India in the Department of Revenue and Agriculture. 

t ,, ,, ,, Education Department. 
P ,, ,, ,, Arluy Department. 

) p ,, ,, ,, Public Works Department. 
7 )  t P ,, Bengd. 

t ,, The United Provinces. 
P P 1 )  ,, Pun,jnb. 
I I t ,, Hihir nnd Orisea. 
I ,, Central Provinces. 
$ p ,, North-West Frontier Province. 
t ,, Dellii. 
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The Comptroller General. 
The Railway Board. 
The Chief of the General Staff. 
The General Officers Commanding Brigades and Divisions. 
The Post and Telegraph Department. 
The Military Works Deparhment. 
The Director of Public Instruction, Bengal. 
The Director, Geological Survey of India. 
The Superintendent, Port Blair. 
The Police Dep:lrtlnents of Local Governments. 
The Director General of Cornn~ercial Intelligence. 
The Director, Botanical Survey of India. 
The Director of Statistice. 
The Director Genernl of Observatories. 
The Director General of Archaology in India. 
The Consulting Architect to  the Government of India. 
The  Archzological Superintendent for Epigraphy. 
The Director o l  Surveys, Bengnl and Assam. 
The Director of Land Records :lnd Surveys, Bihir  and Orissa. 
The Director of Land Records, Puyjab. 
The  Controller of Patents and Designs. 
The Principal, Civil Engineering College, Sibpur. 
The Assam Bengrll Railway. 
The E. B. S. Railway. 
The E. 1. Railway. 
The G. I .  P. R:iila;~y. 
The Itkrsi Nsgpor Railway. 
The Superintendent, Govern~r~ent  Printing, India. 

9 ,  ,, Bengal. 
,, Burma. 

The Port  Commi~sioners, Calcutta. 
The Secretary, 3Iunicipal Colnmittee, Delhi. 
The Hyrlerihid Municipality. 

Some work wnR a160 done for various public I~odies and societies. 





LIST OF INDEX MAPS. 

1. Index to motlcrn surveys, Northern Circle. 
1. .. ,, ,, , Southern Cilclr. 
J. ,, ., , ,  ,, Eastern Circlc. 
4. Indrx  to the p~tblicatiou of nlodern onr-inch sheets, Northern Circlr. 

5. ,, ,, , ,  ,, ,, Southern Circle. 
6 .  ,, ,, ,, ,. ,, Enstern Circle. 
7. Indrx  to the  publicatiun of pro~lsioilal editions of onc-inch sheets, Northern Circle. 

0. ,, .. , Enstern Circle. 
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nbout 16 nlilcs to 1 inch. 

11. Index to the publication of In~linn sheets of " L a  Carte Internotionole du Monde" on the scale 

of h, or ub011t 16 rnilcs to  1 inrh. 

I?. Index to  thc publicntion of sheets of tho ' Southern Asia ' Series, ~ c a l e  2+000, or nbout 32 miles 
to 1 inch. 

13. Index to tho Great Trigonomelricul Su~vey.  
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