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GENERAL REPORT, 

From 1st October 1915 

To 30th September 1916. 

PART 1.-GENERAL REMARKS. 

1. Tlre ~ ~ r a i u  p:rrts ol' tlris report, :IS she\v~r in the "Conten ts"  on  . . 
the opposite p:lgc, ;Ire 1 ' r c ~ l  :!--llr(,,.k E',iel(l I'cr~,lirs, IT.(.., ~ U I I ~ I I I : I ~ I S I I I ~  
tlrc operations ol' the tielrl p:rrties, groltped ltntler apl,ropri;rtr he:rclings ; 
:1n(1 1 4 s ~ l  3-edi ,er  ll'ovli, \\,lricl~ gives a Ilrief ; rrcor~t~t  ol' tlre year's progress 
in the Iread-qn;rrters :In11 other of ice^. Fuller ~leteils ol' these o p e r a t i o ~ ~ s  
arc being p ~ ~ l ) l i s l ~ e ~ l  i l l  I'olu~rle S of the "Hecor~ls  O F  tlrlt Survey of 
Indi:~. " 

2. AII al,str:lct s l lo \v i~~g ~ I I C  progrese 01' the to~~ngr:~phicirl propaurme 
auuignerl to the ~lepnrt~rle~rt  iu 1905, Inny I)e l'orcrr(l in 'l':rl)le 11 OII 

page 9. Prom t,l~is it n.ill I)e seen tlr;rt the oat- turu ol' topogrnpl~ic:rl sorvey 
during the current yeor n.;ls 42::142 s(luore  nile en ; t l ~ n t  this I~rings 
the total progrens fiitlce 1905 to I:IX,X33 S ~ I I I U C ~  tlriles, l e i ~ ~ i ~ ~ g  l , : lX2,i( i i  

s ~ ~ r a r e  111iles still to I)e (lone. 
3. The first tlrree Intles Ilr:tpn, :tt the end ol' the report. ~ l ~ o \ v  t l ~ e  

progreau of t l r i ~  topograplric;~l progrnlrlu1e I)otIr ill sur\ej-  ;111(1 in pa l~ l i r :~ t io~r  
in tlrc three circles, while t l r~,  r e ~ r r n i t ~ i ~ ~ g  clevetr i~r~ lexcs  sl~on. tlre progress i l l  

pul)lic:ltiotl ol' the v:~riol~n ficries ol  trlirpu ilppertniuin: to  the schtr~r~e. :rr~,l 
n l ~ o  tlrc I I I ~ I ~ I I  Cra~~rework o l  tri:rngnlntiou on wlrirlr the Sut.\.cy of Iorliir 
ig 11;rsed. 

4. 'I';rl~lc I \ '  on pnge 32 gives ;I list o l  tl~t! I I ~ \ F  l ) ~ ~ I ) l i ( . : r t i ~ ~ ~ n  01' the 
Cnlcr~t,tn OHiccs rloring the year. 11 cot~~plete list ol' r l e l ) i~r t~~~el r t :~I  p111)licn- 
tionn :~p:lrt f r o ~ r ~  Irlapn, I I I ; I ~  Ile foun~l in tlre n~l~lu:rl i i l (ecor~ls  01' t l ~ e  
S ~ ~ r v e y  of IniIi:i1 ; :tnrl lietn oT new nlaps are p~rl~lislrerl ~ln:~l.terly I I ~  the 
~lrpartnrent, au well as i t r  t l ~ e  ~rlontlrly "Notes of the Survey O F  I~rrliir." 

5. P r o g e ~ s  in (.he Trigono~lretricnl Survey call o r~ ly  11e :rssessed 11y :, 
sturly ol  tlre "liecorrls of the Sorvey ~ I I '  111tlia" null the spc.ci;ll pul,lic;rtious 
i s ~ ~ ~ e ( l  :lt 1)ehr:r I)~III .  The (:enc.ral Report c:rn a t te~npt  littlc rrrore ~ I I L L I ~  
a bricf :~l)ctrnct of the locctle a1111 nutrlre ol  the t l i f lbre~~t oper:rtiotrs. 



6. The 
(fl) 

following events are notified :- 
Two inore I~nper i ;~ l  OHicers hnve been reverted tetnpor:~rily to  

tnilitary t l~t ty ;~ncl the service6 of h 1 1 o r e  otficers of the 
Provincii~l Service have l~een  accepted h j  the Army 
l)ep;~rtlnent dnring the year. 

Owing to the shortage o l  otlicers the tield work of the wl~ole 
depnrt~nent  was ;~gnin consi11eral)ly curti~ile~l. 

The Survey party inltler an 1111peri:ll Ol-licer which accoinp;~niecl 
the tiel~l-force in J leuopot i~~r~i ;~  contin~ied survey oper;~tiona 
there. 

The snperintentlence o l  tile ARS:IIII l 'rovi~~cii~l S~irveys 011 it3 
seporntion I'ro~n the I3engal Surveys wi~s taken over I)y 
the Survey of I n ~ l i ; ~  as an exper i i~~ent t~ l  measure. 

The control of t l ~ e  hIi~gnet,ic Ol~servatory a t  Ko~luiknn;~l w:~s 
trunsferrcd fro111 the Survey of  Inili;~ to the hleteorologica~ 
l)ep:lrtmcnt. 

The following instrnil~ents whicl~ are of l~istorical interest 
but  :Ire no 1ongc.r n~atle itse of in the Survey of India 
were prerientetl t.o the 'I'rustceu of the Victoria Meulori:~l, 
Cnlcutt;~. for eshil)ition it1 their Museuu~ :- 

( i )  'I'rougliton and Simins' Gmnd or 36-inch Tl~eodo- 
lite. 1XHO-1873. 

(;;) \ Y a u ~ l ~ ' s  24-incl~ Tlreodolite S o .  1. 1846. 
( i i i )  Haolsden's Z e t ~ i t l ~  Sector. IXOLIX2;i .  

Fou1. plates nn(l nine l i t l r o ~ a p h i c  stones use11 in tile procluction 
of the tirst stnrl~pn of Intlia in 18.54 were prenenteil to tho 
Hoyi~l Pl~il:~telic Society, J.ondon. 

A new I'opnl;~tic,n E/l;ip of In( l i ;~  shewing thc vnrying densities 
of the popi~l:~t ion 1 ) ~ '  rcct;~ngolar comparttrlents was clesigne~l 
Iry RInjor I.:. A. 'J'i~ndy. II.E. 

A survey W;IH 1ni111e ol' the I,onnrlary of the Ilnperi:~I 11rea. : ~ t  
1)rlhi. 

The Hon' l~lc Sir .J ;IIII~H hleston, K.V.S.I., I.]..[)., v.]).,  
Lieute11;int-C;over~ior of the 1Tnitetl Provinces visitccl the 
Survcy of Intliil OtFices, 1)ehra Dun on 14th Jtlly. 

The Hon'lde Mr. C'1:lnde Hill, c..s.r., v.I.N., Mernlrer in cl~arge 
I)epi~rtinent o f  Hc.venue :in11 A~ricoltnre visited the Survey 
oS Jn(lia Otlice~, 1)ehr:l J ) i n  on 3 l s t  .July. 

The Hon'l~le MI.. Rlant, Secret,;~ry to tho C:overnn~ent oI India, 
1)epnrtment of Iieveniie nnrl Agricrilt~~re, virtited the S~t rvey  
of lnrlia Otticeu, C'alcutt:~ on 28th an11 29th of January. 
H e  :~lso visited the Survey of Intlia Olfireu, 1)ehra ])fin on 
27th : ~ n d  2Xth Mi~rch an11 on 3 1 ~ t  July. 



7. l'he actual coat ol the i l e p a r t ~ ~ ~ e t r t  lor the financinl year e ~ ~ t l ~ n g  
31st March lOl(i : I I I I ~  OF the 2 plevious years i n  H ~ I O W I I  below.- 

8. ( ' o Ione I  Sir S .  (:. Kurr;~rll, ti.t:.s. I . ,  ILE. ,  F . I~ . s . ,  a~l~niniaterecl the 
d e p a r t ~ ~ ~ e n t  t l~rougl~orl t  the year. 

9. In the 1111peri;tl Service the Sollowing losses occurred :- Capt:~ins 

1'. C;. Hutlcllesto~~, II.~:., a ~ ~ t l  .I. A .  Fiekl, I I .~ : . ,  were kille(l in action ou 
25tll Blarcl~ on11 I :%tl~ July respectively. Captains (:. F. 1'. Oakeu, ~I .E . ,  
alltl E. C. li:tker, II.F:., clietl on 15th July aucl 19th Septeu~ber respectively, 
frolll n70ulldn receivecl in i~ction. C'apt:~in H. L. Alu~oncl, ~ I . E . ,  who 
had been rcportecl n 8  w.onncle(l :rnrl  issin sing on or about 2Xth October 
1914 was reported ;IS 11;lving been lcillerl on or  a l ~ o u t  that date. 
Capt:lin 11:. C. C';~r,le\v, ILIC., W:IH reportell :IN wouoded an[l 111issing OIL 

26th Septelnl~er 1!)15. T l ~ e  tot :~l  n u n ~ l ~ e r  I I T  T~nperi;~l Olficers teu~porarily 
reverte(l to milit;lry ~ l o t y  ~ I I  i~ccount of the war is now :I(; :~ntl the total 
c:~sn:~lties to  (late ill killed, die11 ol'  wound^ or u~issiug are IIOW 7 .  C>olor~el 
\V. .I. l<ytl~ell, ILE.,  rctiretl I'roru the ncrvicc ern 23rtl May 19l( ; .  

111 the I'rovi~~rial Service Mr. \\'. Skilling [lied on 9th October 1915, 
nnll Mr. T. Shi~w, ;I retire(l otticer w l ~ o  W;IS re-e~r~ployed on speci;~l duty 
in ASS:IIII, :\Is0 die(1 on N t l ~  Marc11 1916. Zlessrs. P. J. Barrington, and 
Icanali Sing11 retired ; Blr. \V. 15. J O ~ I I S O I I .  who was e ~ ~ ~ p l o y e r l  under t l ~ e  

( : o v e r n ~ ~ ~ e n t  OC H I I ~ I I I : ~  :111c1 311.. ('. (:. Lee, \v110 was e~r~ployecl under the 
Uovern~nent ol Heug;~l nlso retirecl. Jlessrs. 8'. Sewlnnrl ; I I I ~  E. 81. Berrill 
who :\re e~npluye~l u n ~ l e r  t l ~ e  C;overn~nent or H o ~ ~ ~ l ) s y  are ~econtle(1 i11 tile 
Survey of Inclia. Mr. 0. e l .  If. Hart  who nna e ~ ~ ~ p l o y e d  under the 
Governn~ent ol  13en31l II:IU revertccl to  the S~l rvey  of Intli:~. The tot:~l 
~ ~ u n ~ b e r  of officers ol' tl10 l ' ~ . o \ ~ i ~ ~ c i : ~ l  Service whose services have been 
nccept,e~l I J ~  the A ~ I I I ~  1)ep;rrt111ent i~ now d l .  Out o l  tllese one has 
lleen killed in action :1nc1 one l ~ i ~ n  a i ~ ~ c e  revertell to t l ~ e  Survey o l  Intli;l. 

In the lTpprr S~~l ror ( l in ;~ te  Service 1 olficer w;ln disch;ugerl, :i prolj;l- 
t.ioners were rontirllled :lnd 2 pro1)atio11er~ were :~ppointetl, ;1lso 3 stlrveyors 
\\.ere prnn~ott-11 into this service T ~ O I I I  the Lower Su0ortlin;lte Service. 

Air. 1{. 'I'ttylor, M:~nngc.r, I'l~oto. Sectinn, l ' l~oto.-Litl~o. Office died on 

1l t l1 Octol~er l !) ls .  Senior S l l h - A ~ s i s t ~ l ~ ~ t  Sllrgeoll T11;~ktlr sinall, attached 
to  the ' r r igo l ro~~~et~~ic l l l  Survey O1Iic.e cliell on 14th M;ty 1916. )Ir. Hira 
Sing11, R;li S;III~II, He:lcl A~sistant ,  Trigorro~~~etrical Survey OtEce retiretl. 

' The totill ntrength of the clcpart~uent :r t  t \ ~ e  clone the survey 
year w n u  45 1111pcrial Oficeru, 120 I'rnvincial Olticers aud 46 ITpper 
S111)onlinates besiclea upeci:llist~, clerks, lower sul)ordinates aud lnenials ; 

but the 11111nl)er of olficeru of the first two ~ e r v i c e ~  rtetually ~ I I I ~ ~ ~ ~ ~ J  

in t,he (Icpartr~~c.nt were I 6  1111perinl Oliiceru n n ~ l  101 Pr~viuci; l l  OBcerP, 

the reu~i~in~ler  hring on n~ilitury 1luty. 



4 GENERAL.-ADMINISTltATION AND PEHSONNE'L. 

10. T l ~ e  following  honour^ were conferred on nlembers of the 
depnrtment during the year:- 
To bc Brevet Liez~teqlcint- 

Coloi1e1.- Major C. M. Browne, D.s.o., 1 t . s .  

To he (70n~pnil/ions of the 
Dist inyz! ishrit Seiwice 
Order.- Captains S. R'. S. Hamilton, R . E .  and A. A. 

Chase, H.E.  

Ni l  ittcry C~.oss.- Captain H. 6. Couchman, H . E .  
C ~ o s s  qf " Cltevulie~ tie In 

1egi.01. tl'1lonilctcr."- Brevet Lieut.-Colonel C. M. Browne, D.s.o., 1r.s.  

Jfen t io i~r t l i ?~ t l t spa t c l t e s . -  Lieut.-Colonel F. W. r e  A (thrice 
~nentioned ). 

Ma-jor H. H. Turner, 1t.E. 

Brevet Lieut.-Colonel C. M. Hrowue, D . s . ~ . ,  n . ~ .  

(twice mentioned ). 
Captain E. B. Cnrtlew, R.E. 

,, A. A. Chase, D.s.o., ILE.  

,, 1C. BIason, 1 1 . ~ .  

,, IT. E. Hoo~ne, K.F:. 

Surveyor Laltan Rhan. 
,, Wnhnmmnd Khan. 

Zq~si~li~itc o j  ' I  Q f i r e r  oj' 
the Orde~.  i!f the C'ro?iw 
qf Ztcll~~."- Wi~jor H. \\'ood, ILE. 

Kni,scc.~--i-Hi,tcl 11letlal of 
Ihc First G1nss.- Mr. P. R. Vantlyke, Nn~rager, Litho. Section, 

Photo.-Litho. Office, Calcutta, 
Kri I'snr-i-Hiilrl 11lrrlirl r!f 

the  Seco?cil Clrrss.- Mr. Sher Jang, lClrau B:rhirtlur, Suh-Assistant 
Superintendent, Upper Sul)ortlinste Service. 

T i t l ~  i!i Rn i Stsl~ ;I).- Mr. J ; I I I I ~ R  Prasatl, Soh-As~istirnt Superintendent, 
Upper Suhordinate Service. 

,V ,, Ri1r11 I'rns;ld, Snh-Assistant Soperintenrlent, 
Upper Suhordinate Service. 

,, Idran Chanllra r)eh, u.A.,  Hentl Conrputer, 
TriEonon~etric;~l Survey Office. 

Rlr. A. ,J. A. Ilrake, who is n roern1)er of the Dlr~ssoorie I'olr~nteer 
Ritleu and is e~ l~ployed  on  ~nilitary duty, Ira3 been pro~notell to 2nd- 
Lieutenant in that  corps nnd nppointetl :I t e ~ n p o r ; ~ r y  Lieutenant in the Arnly. 

Mr. .I. C. St. (1. Pollett, who is ;I nreniher of tlie Rangalore Hifle 
Volunteers, I I ~ I H  1)e.n promotetl to 2nrl-Lieutenant in that corps. 

The ~nerlal lor long service and ,notrcl conduct was 1)estowed on 
Suh-(:onductor Mr. Smith, (Indii~ Rfiacellnneoun List), l)raTta~nan, So .  6 
L)rawing Office, ( A ~ I I I ~  Section). 

The Volunteer Long Service Metlal w ; ~  I~estowerl on Mesera. H. \\'. 
Biggie, J .  (:. St .  C:. Pollett ;rull It. C. Hi~llaon. 

11. Tho following tahle fihown the diptrihrrtion of officers during tile 

yenr: t l ~ e  nnnlcn of of firer^ on ~ l e p ~ ~ t : ~ t i o n  to loc;~l Governnlents nre omitterl. 
Several nnlnen occur rllore t h i ~ n  ouce 011 account of trilnflrer~ fro111 one 
oflice to another :- 



TABLE I-DISPOSITION OF OFFICERS, 1915-16. 

SURVEYOR a E N E R A L  O F  INDIA-Colonel Sir Sidney G. Burrard, K.c.s.I., ILR., F.II.S. 

.............................................................. ................................................... Surveyor General'e hlt~jor C. P. Ouatrr,  n . 9 .  .-- 

Offlce. Alalor L.  C. Tl~uillier, I.A. 

............................................ No. 6 Drawing Lieut..Coloncl C. L. Rollertsol), nlr. Aa81~:rt-ulhrh Kha11, K.S. * B  Ellrollcan 
C.LI .O . ,  H.B. ,, A. B. Rullter D c ~ f t s r t ~ ~ ~ .  

Office' Simla' hlajor C. J. Arbery ,, A. A. O r a l o ~ ~ n  
4 l'rintera. 
23 1ndin11 Ur&ft~mc 

o l d  Clerks. 

..................... ............ BaerahSurvey Party Licut.-Coloael F. I\'. I'irria, [.A. ~ \ l r .  J. bIcCnke~r BIr. Hnmid Oul 22 S u r r c y o r ~ ,  CC. 
Alajor FI. 11. Tonwr, n . e .  ,, N. T. \V).utt 
Captain W. E. l'cl-rg, R . E .  ,, \V. 11. Strnllg .. A. J .  Booth 

SUPERINTENDENT, MAP Licr~i . - f i , loncl  IIr. Jr. ( 'o ld .~t rean~,  R.B. (Te?npor.avily reuerted t o  qntilitnry d t t ty) .  

PUBLICATION- ( Lieut.-Colonel C. 11. 1). Rjder, c . r .E . ,  D.s.o., ILE. 

I ~ n p e r i n l  qflicers. IJrovinci<~l (tflcers. 
Lower 

L > l ~ " .  Sabordi'lutre' S,L/,,,rditta~ea, @( 

............................................ .......................................................................... Map Publication Mr. hI. t i u h u d  .-.- ... 
Offlce. Calcutta. 

................................................................................ No. 1 Drawin Ali~jor H. L. Crostltrroit, n.e. Mr. 1'. \\'. Dal,onru 
OfBce, Ma ~ e c o r i  ,, P. \\'illiarns 
and Issue B ~ c e  and  ,. AI. C. Pettcrs 

,. Ju~<latnbu P r d  
Engraving O£Eice, ,. C. C. ngmc 
Calcutta. ,, z\. C .  HOW 

.. 1'. S~~BIIBSOI!  ;; l > . N , h r  
,, D. li. Rcnnick 
,, A. 21, G n ~ l m n ~  
,, J i p  Lul Snltgal 

................................................................................................................ P h o t 0 . -L  i t h o .  Alujor 11. McC. Cowie, 8 . 9 .  

Omce, Calcutta. 
Mathematical In- Alr. T. A. Ferlier ................................................................................................................ 

strument OfBce, 
Calcutta. 

........................................................................ .......................................... Beneal & Bihar Mr. E,  G.  Hnrdingc 
& 0 r k s a  Drawin 
OfBce, (1mperi5 
Standard M a p p ~ n g  
Section). 

I SUPERINTENDENT, Colonel \V. .T. Byt,hcll, I I . R . ,  r111 to 2211d Novemhrr 1815. 
NORTHERN CIRCLE- Lirnt,.-Colonel C. 11. Robertsoi~, c.a[.o.,  IL.E., f~.oru 2Rrd h'o~~eniber 1915. 

I i r tpcr in l  0.0icera. I ' r o v i n c i a l  Oficcrs. U p p w  S~t~lnordinntcs .  L o t c r r  
S~rbordir~crtr.s.  $:( 

....................................................... No. 3 Drawing ............................................ Alr. .I. A .  I.'revt~rnn ?G Dnlltsuwo. B C .  

Omce, Mussoorie. ,. E. B. n - r t  

............ .............. . . . . . .  ........ I No. 1 Party ,,.. BIi~jor E. A.  T ~ I I I ~ S .  H.F.. Alr. 1%. I:. II~IEIICI hlr. Shrr  JIIIIL'. K.n. 38 S,,r,-cxors, tc. 
h-oxh ,,ail. ., (;. .I. S .  I{:,<, ,, X:~tl~:l Sin~wl~, 11,s. 

,,!,,I ,, 1'. '\. 'l'. K c t n t ~  ,, Xnnnlc ( l l~n~ld  1'ut.i. B . A .  
.\-. 11.. F, 1'. .. R .  C:. Hoaatm ,, J:LIIIII:L I1rt~s:td, R . S .  

.. llnnni~l Gul 

., l iaa:~k Sinqh (Rrtircd 
?lst ~ I R I P ~  l!llfi) .. 11. 13. S ~ , ~ l , " I l ~  

. I .  11. .I"~, , ,so" .. 

NO. 3 Pctrty, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Llr. 11. 11. 13. Ilnnl~y ...... l l r .  hlnhc~r~tcd I.ntP:\li ............ 63 SllrreYors, kc. 
I ' I I~II - I I  I ' I . U I . I I I C I . S .  .. E. . I ,  lligmr ,, 3lulm1l~n>:1~1 l l u u ~ i n  

,, .\. > l . ' ~ ~ ~ l n l ~  ,, . l r ~ ~ i r  ~ ~ l ~ c l u l  S;tlntn Alatlt~lt 
., I!. '1'. H u y l ~ s  r \ l~ tnnd- l~r t~l i .~~ ~ l - n i , ~ ~ ~ , , ~ .  
,, (s. k:, 11, ('*>op"r 
,, >lc~r~intunlJin 

. . . . . . . . . . . . . . . . . . . .  I No. 4 Party, 
1 . , , , I ,  ,I  Pr,,,,,,,,.cs 
,,,,,I 

.Y,./,,7 ;, 

No. 20 Party. ..... 
l'r.I,,i>, ,!Kt I : < 7 ? ~ ~ , ~ l l l ! ~ , ~ l , ,  
I l ~ ~ L I ~ ~ l , .  , l~,ll~#,,rl , , , . .  

I Riverain Detach- 
ment, 
I't1,,,,,1,. 

Mr. 11. \V. nippic ........... Alr. Jlol,i t~nn~n~l I l t ~ s n i ~ ~  FiI~nn . ? X S t t r ~ r ~ ~ o r s ,  kc,  ,. t l .  I' 11. Alc)rl<m ,. I);IIII:I~ l { n t ~ ~  V ~ l t r n - ~ ' ~ ~ ~ l , ~ ~ ~ f r ~ , , , ; , ~ ~ , .  .. .I. C. C .  Lrnn 
,, lloni C'hnn<l I'ari 

Sirnla Survey NC.  >lr.  r 1:. 1'. Frnnch Alr. Im:k-n Diu . . .  ...... . . .  
Detachment, ,, F. c ' ,  s,,int ,, . I , ~ C ~ I V , ~ ~ I ,  I ~ + , , J  !-,,sta,. 
S,,lll,r ,, l;lmul"", IICI",,,, 

.. L)nulnt 1l;tn) Vllltrn J 

Inellt 1.33 A r ~ n j  Joction. 
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TABLE I-(Continued).-DISPOSITION OF OFFICERS, 1915-16. 

Colonel T. F .  B. Renny-Tnilyot lr ,  c.s.r., 1c.r. SOUTHERN CIRCLE!)- 

Irntl~crial Oflcrrs. Provincinl Oficcrs. Up11cr SslorrEinntcs. Lower Wbonlinrctcs, Be. 

No. 4 Drawing ........................................... 3lr.  J. kl. S i ~ h o l  ............... Nr.  11. V. Xamyauo Roo ......... 36 ~ ~ f h , ~ ~ ,  &, 

OfBce, Bangalore. ,, F. 1'. w d ~ h  
,, P. I{. i i ~ d c r s o n  

No. 5 Party,. ........................................................ Jlr.  J. o ' m .  1)onngllry ...... Mr. Dn~no<lnr Khndillinr ......... 10 sarvcyor8, kc. 
Bcrcir, ( ' ,v!ral  India ,, 1%'. C. l'ilclwr 

l l r l r r  
('enli.nl I'rnririres. 

......... ... ...... No. 6 Party ,...... Nnjor L. C. Thnillier, 1.1. Nr.  1'. H. Andemon Mr. Elinnth Bnttn 
,, 1'. K ~ n n c ~ g  ,, H n n ~  Xsfiarnn Hastir 

I Snrvcyors, Be. 
llu,>,lm!l 

rarld ,, E. A. hleycr ,, Sal,i<l;~d l<llou 
IIv,fcvfil~Cd. ,, Haji Alrlol RaUm, R.B. ,, 3lil~ud Klmn ,, F. B. ,Kitehm 

,, 3I,,,,sl,, 1,"l B.A.  
,, )\I. S .  fi:~nc&t iiiynr 
,, J .  C. S t .  C. Pollctt 
,, I<. S ,  I ~ ~ ~ ~ n I ~ ~ c h a r l ,  D.A. 

No. 7 Party ,...... ................................................ Nr.  W. 31. Gorrn:m ......... Mr. A l v l ~ ~ l  Bakk. K . S .  ............ K) SarvcyorJ, &. 
Unqlr-ns. ,, S .  F. Xornn~n ,, Korbndcn h l n ~ n l n n ~ ~ i ~  ,, H. 1 % .  Silnons ,, 1'. S. Vmguarami 

,, IT. \V .  Alortn~~ , ,, Slnil~ IALI 
,, r. \vest ,, 11. Snr;t4rnl1nn1nrti Rno 
,, H .  11. P. I%nttcrfiekl ,, Shnikh Alalt;~n~~n;ld 
,, S .  S. Harilton~ Iyer Szrlik 

,, E. X. Sntc.;~n, e . ,~ .  
,, Pnlin l3cl~nl.i ]loy 
,, J i t c n d n ~  nloltl~n 

3Iakcrji 

......... .... No. 8 Party,. .................................................... Mr. \\'. F. E. ;\dnn~a Mr. Annntano Dhondih  27 Snrvcyors, Be. 
d b ~ r l i - a x .  ,, A t .  JLaharlc!vn Jludnhar, &lnadhrc, m.a. 

U.A. ,, K. Nnm~nua~svnn~i 
Chctti 

Training Section ,... .......................................... 31,. s. s. Jlr:\'F. Fielding Nr .  Hnri Ram Clb~lnd~% 20 SIIIYC~PS,  he .  
.l;!~c,,r,~. Jnplvknr and I'npil~. 

,, (;. I<. Sansintlln 

,, K. R .  Vcnk:~ta llno 

~ ~ ~ ~ ~ ~ { T ~ & ~ , ~ T ~  J - ~ i e o t . - ~ o l o n e l  R T ~ r i c ~ t o ~ i .  r.1.E.. , .A .  

l ' , ~ , , ~ ~ i ~ t c ; , ~ l  Oficcrs. Cpl~cr Sttbrrrrlitiolce. 
L o ~ ~ e r  

Imperial Ojicers. 8 S i ~ b ~ ~ r ~ l i ~ i a f r a ,  ctc. 

.............................................. ........................................... NO. 5 Drawing Mr. 1'. J. ~ < ~ , ~ ~ i . ~ * ~ ~  Itot,ired 22 ~ n l t s n ~ c a ,  he. 
OfBce, Shillong. :%rd . I I B I ~  '1916 ,, .I. A. S. \Vilson 

,, E. C I ~ ~ u ~ l i n a  

........................ ............... ............ ................................. No. 9 Party ,... ... Mr. J. Snnitl~ N r  nnll~ir Ilai 26 Surr.ryora, Bc. 
I k n g r ~ l .  ,, 1)b;~ni Ih~nl  Vrrnle ,, Il:~rn Sing11 ., ).:. >I. K.nny ,, ~ \ n ~ a l ) o  ('ham11 (;bosh lT, , , lcr  

., A ~ n n r  hrirhnn Jlitrn ., Gopnl L:ll 3litt-n 1 

... . . . . . . .  ............ ..... No. 10 Party ,... Alzjor E. T. Rich, n.~. >Ir. I\,. (:. .r:,,l,, Jlr .  H:~ynt Blnhnn~~na<!. K.S. ?i Survry<~m, ctc. 
l.18,wr B,tz.on,,, ,, 11. 13. Simo~t? ,, )Icu~nK K)-n~r X ~ I I  

,, .\. V .  I)i<,kwn ,, l)ltirr,r~rlrd S n t h  Sahn 
,, ;\. 1". hlurphy ,, R : L I ~ B  I'm!-ncl, n.a.  
,, Ulxircntlm X:ttl~ 

li:,",,rj,~c, 11.l-.E. 

.............. ... NO. 11 Part  )lr.  .I. 0. n,,,ir nrr. Larhnt:~a nnji d n r l ~ ~ ,  n.n. 28Ynrvcsora.C~. 
I .  .,,, r fir;:;.. .. ,, O.  .I. 11. 11wt. ,, ~ ' r u t n ~  Cllnndrn S C ~ I  f:"ptn, 

ntll.rrlfr.  ,, C ,  0, I' ic~~rd B. Se.-1hdr.1. l~ ,rt i#! ing.  

., A.  d .  Alo<>n* 

... ......... No. 12 Party , Lieat..CoIoncI A .   cars, ,.A. ~ r .  Pnnna~Inmnj;~n ~ b t y ,  n.a.  &I I. (Iirij~r Ronkrr J~ ; !KF~I~  'I2 Rurvc~ors,  

Asx<#??n. ,, I!. V. S s ~ ~ v l ~ t n ~ ~ ~  
I'",l<~i. I l ~ n , n l n g .  

,, l 'n~r~t l ln  ( : I ,an~~ln~ > I i t n ~ ,  
1,. & .  

,, H .  11. Cn-rd 
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TABLE I-(Concluded).-DISPOSITION OF OFFICERS, 1915-16. 

SUPERINTENDENT OF THE Colonel G.  P. Lenos-Conyngharn, n.E. TRIGONOMETRICAL SURVEY)- 

Inlpcrinl Oficers. Provineinl Oficers. Upper S7ibor[linntcs. Lotuer 
Sriho~dinntcs, rtc. 

(A t lnchcd)  
Superintendent's Colonel H. A. lVnuhopr, c.u., AIr. H. 11. Charrier ....................................................... 

Omce. C . N . t i . , C . l . K . ,  R.E. 

....... ......... oface 31'. J.dcGr,~tR Hnntrr, 3 r . ~ .  N r .  H n ~ l u ~ n a r ~  P m t d  Nr.  S a n t  Knmar Jlokrrji 63 Cornpotem, Le. 
,, Karuna Kunter Dns, n.A. 

............... ........... ...... No. 2 D r a ~ n g  Alnjor 0. 21. IIcoselvy, 1 1 . ~ .  N r .  T. \V. Babonan Mr. Lnl Sinr l~ ,  n.!. 
Ofice and Forest ,, 0. C .  O l l c n h h  ,, I b m  Sine I ,  n s. 

Map Oflice, Dehra 
,, C. C.  J l p n r  ,, Janiss l'rasul, R.S. 
,, 11. C. 7V. Stotrsburg 

Din .  ,, 0, w. ~ U S I ~ O ~ I ~  ,, F. C. Saint 
,, Abdul Knriol, D.A. 

....................... ................................................... No, 13 Party ,... . . . . .  Colonel G. P. Lpuor-Couynghnnl, .... 2 Cornpotem, bc. 
( 8 s l r n n o m ~ c n l J .  R . E .  

Nnjor H. I{. 'l'arner, 1l.E. 
Al;tjor ti. 21. I I ~ u z c l ~ ~ y ,  R . E .  

No. 14 Party ,... ...... Colonel G. P. Lcnos-Congngharn, ..................... .. ....... .... ............................................. 2 Cornpokrs, bc. 
( l ' e n , l n l a r n s ) .  II .E .  

No, 15 party , ......... hlr. J .  <lcGnnff Ilontcr, .u.n .... Nr. L. \\'illioms ................ N r .  JIIWI B c h r i  L.11 ............... 1G Cnmputcrs, &e. 

( T r , ~ c ~ t g ~ t l o f i ~ ~ ~ t  J .  ,, 0. 4.  N o r m n  

NO. 16 Party ,...... ................................................ Nr. 13. G. Sln~w ............................................................ 20 Cornpotera, &c. 
( 2 i d u l ) .  ,, S p d  Aulad Hossrin, 

K.B. 
,. Sycd Zille I - lmnio 

NO. 17 Party ,... ................................................. Mr. 11. (;. Sl~atv ............... Nr. Ksrum Kumnr Uas, !, .A. ... 11 Heeodcrs, &. 
(Lor, l l in!g) .  ,, I). 11. L ~ S I L  ,, Satis11 CI1:mdn 3lukhi~rjl 

,, 'l'. F. Kitchen 
,. dix3 L:LI Sa11@l 
,, IV. N. Cl~tlekrrbutty, 

L.0.6. 

NO. 18 Party, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mr. E. C. J. Ilnnd ........... Mr. nidho Rl~oarn Slrnnlr ....... 3 ;\Iawctic ob. 
( . l I ~ ~ ! , ~ ~ c / t c ) .  ,, H ~ L ~ I L L  P n w d  l h g ,  B.A. servcw. 

,, x. 11. lla%>,,,,,l%? I I Cornputera, Cc. 
,, I1:1j l3;~lvadnr Nntbur. 

1I.A. 

No. 19 Party, .............................................. Jlr. Syrd -1ulad Ilclasrin, 2 C:c~!~~pctI~rn, ,tC. .......................................... 
( I J I I A C  I , t J r c j .  K . I I .  

,, A. C .  .I. Rond 
,, 0. .U. I'aul~onp 

Explor~t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mr. J r ~ l  S I I I ~ I I .  ~ I . F . , .  .............. 1 SIIrYCs,,r, 
It, ( ' ,~trfr"l  .la,,, ,,,if18 

.st,, .I,,rcl SIP,  ,,. 
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PART 2. -WORK OF FIELD PARTIES, &c. 

12. The two following tables show respectively the progress 
of  the topographical p r o p o l l n e  assigned to the depurtmeut irr 1905, 

anil the out-turns and costs of difiereut partiev during the year uurler 
report. They are follo~vrd hy brief descril)tion~ of the work of eaclr 
topogaphic:rl party. 

In  191S, the Secretary of State sanctioned :I scl ie~r~e for the reiloc- 
tion of the scale of survey of certain sp:lrw:ly popul;rted areas of 1ndi:l. 
This \\,ill a e a t l y  reduce the area ol  survey on the one-inch scale awl 
conseqneutly accelerate the rate of progrew of topoqapllical surveys shewn 
in Table I1 below. 111 order to give a l~e t te r  itlea ol  what worli actually 
lies before the depnrtu~ent, it  n1:~y be ren~arketl that  of the area remain- 
ing for  survey about (i20,OOO q u a r e   riles are lilcely to be sorveyed on 
the Iralf-inch or su~aller scalc. 

Table 11.-Progress of Topographical Surveys since 1905. 

Surrey ycnr. 

ditto . 1 18.6.24 

RIostly 1-inch 23,8:i3 

ditto 1 27,528 

ditto 
"' : 03.852 

RIo~lly 1-inch and $.inch 28.192 

di t ln  ... 23,052 

~ l i t l n  ... 12.!li4 

ditto ... 8.168 

Total Areas completed to date 1 195,910 131.648 111.275 438.833 

Approximate areas for  the whole 
topographical programme. 

Approximate areas remaining for  
survey. 

I 

654.090 411.152 417.525 11,382,767 i i I 



10 \YOHI< O F  I G ' I E L D  P A I 1 T I E S .  &c.-J'OPO(:RAPfII('AL SII l tVHYS.  

Table 111.-OUT-TURNS and COSTS of Topographical Surveys, 1915-16. 

C O S T  O F  

I'.iIITY n n d  L O C A L I T Y .  B1:II'PING. 
RE>IAIIKS. 

Chnrnctcr  of Coirnlry. Srnle  nnd Clnss of S ~ r r r r y .  

NO. 1 P a r t y - l < , ~ s l ~ * r a i r .  ,Tuntrn~c U I I I Z  iVt~r / l r - lV~~.s l  F r o r t l i r r  
I 'rorirrrr.  

Open. j~nr/I!l  rrt//ic<rtc,I, p l n i n  n n d  4-inch l l i l i t n r y  S u r r e y  ... 
hnrrrrr hills.  

TVnodr,t v,r//r!la n ~ r d  r r r o ~ ~ n t n i n o ~ r s  1-inch Sur\rry ... 
crtrd n r g g r t l  Mlls.  

D i l l o  , l i l lo ... :-inch llevisinrr S u r v e v  ... 

No. 2 Part,y-Z'rt~!;,tl~ I I I I ~  / : ~ ; ~ ~ I I ~ G I L ~ J .  

... S n n d  h i l l r  r r i lk  ocrnsionrrl r n r k y  1-inch S u r v r y  ... 
o ~ r  l c r ~ ~ p s .  

D i l l o  , l i l lo ... I-inch I<cr is ion  S u r v e y  ... 

No. 3 P a r t y - l ; ~ i / ~ ~ ~ l  P r ~ o ~ . i n n ~ s .  

Open n ~ d  i r m d c ~ l  p1nV1.q n i l  11~on.1.d 1-inch Rrvis ion  S r r \ . r j  ... 
llill.9. 

... ... ... IVoodrrl 11illa ... 2-inch S u r v c y  
D i t t o  ... ... 4-inch Spucinl F o r e s t  S u r r c y  ... 

Wooded h i l L  nn,l rcnn,lc,l plcriita 4-inch S u p p l e ~ n c n t n r y  Spccial ... 
Fores t  Survey.  

NO. 4 P a r t y - T ' , ~ i l e ~ l  I ' r o r i r ~ r c r  nwrl i\;,pil. 

NORTHERN 
CIRCLE. 

1") E S ~ I , , , I ~ ~  H*, ,ql 
lor Llikl~ncr tra. 
ve~.nc and IIS, ti19 
torl'11;lroclt Forrs~  
SIII'\'F). Or kl tohbl 
Uf 11s. I,  Kill ,vl,icl, 
will be FPCOIP~C~ 

trom tlw Stales 
coneen~rd autl 1.r. 
fitt~dt:d. 

(h,  F:rclncl,.. I(S. ~ 1 5  
on :lcc<ntnt of cop( 
of s8,rv,,y :L,,LI ,,rap. 

ina d<mc for the 
?;sccutiw EnK;. 
IIPcr, L , , \ V " ~  l l ir ,  
1)0611 Ci~~utl,  I ~ I .  
lvkc ( I ' u ~  jo~ln) 
wl~icl~ will IN, rp: 
I'llndnl. 

I--) 1 l tc l  U ~ C W  I(". 
83.il.1 OII :teeonnt 
of  cost ot tnt.~st 
serrt-). t l ~ b i t ~ t b l ~  
to Iltivn~lamn :tntd 
K~unnu~t  b'nr,.sts 
U n i t ~ d  l'rorineau.' 

~q rrriim. I ~ s .  1 . 
1 1 l , r l i i r .  1 

i 
5 703 69.416 I*, 18.7 

16.8 

... Densel!/ fprcs t - r ind  hilla rrnd f n i r l y  1-inch S u r v r y  
open pln ina .  

F i r  I I .  ... ... I-inch R r s u r v r y  ... ... 

"' 1 
1,732 

D i l l o  ... ... 1-inch I<cvision Sur \ ,cy  ... 8O.L 11 

. 

18.6 

32'2 

51.010 

I 51 
I 

(Ill 

TOTALS, NORTHERN CIRCLE:- 8,168 sq. m. Rs. 2,93,704 ::;- 21.6 

1.10,334 
frl 

i 
1,151 1 

- ~~ . 

NO. 5 P a r t y - I l , , r a r .  ~ ' r r r l r , r l  11rrl;rr ,rr,rl f ' r~r r l rn l  Prorr ' ,rc~.s.  

Forrst-rind lrills ... 2-inch Sur \ ,ey  ... ... 
NO. 6 P a r t y - B , , ~ ~ ~ l a t ~  t r ~ r d  H ! / ~ l r r ~ l ~ . i r l .  

~ r i .  I n i  ... !-inch  or\-ry ... ... 
D i l l n  ,lill,r ... 1-inch S u r r c y  ... ... 

R n r k y  hill*, ruonrlerl ... 1;-inch S u r v c y  ... ... 
No. 7 P a r t y - . \ l n r l n ~ . * .  

... R o c k y  Itills n n d  c a l t i c n I ~ r 1  p l n i n a  1-inch S i ~ r v e y  ... 
F n r r ~ f . r l n d  hill8 . 1-inch S i ~ p p l c t ~ ~ c ~ i t n r y  S u r r r y  ... 
TVoorle,l h i l l r  nnrl ,lfccrlrus C i l y  ... 2-inch S u r r e y  ... ... 

No. 8 P a r t y - . l h ~ ! r , r s .  

-~ .- 

391 

50 1 405 

3,088 

SOUTHERN 
CIRCLE. 

(11) >: ' :xc l l~~lea  Us. 
l5,l?Il, cmt a l  t. 
~ I ~ I B  ittrltndcu n u q , p i ~ ~ ~ ,  coxt ~mt.  of 

trii~nqn~Imtion. 

TOTALS, SOUTHERN CIRCLE:- 17,243 eq. m. Ra. 2,79.865 yzk- 16.2 

20,1ilfi, ? < , ~ t  of 1. 
in<+ nnnplliup, I,nt 
i n r l l ~ d ~ a  rort of  
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NORTHERN CIRCLE ( 8 . 0 ~ r . .  index map NO. 1). 

13. NO. 1 Party.-Tllis Party'sorveye~l an area of 639 square miles 
i n  the [ j ~ l ~ ~ ; ~ ~ ~ p n r  ~listrict of I<;~sl~mir anil J ~ I ~ I I I I I I I  State. Of this area, 

5~~ w,llare miles of new survey on the 1-inch scale and .5l x[u:lre miles 

were re\'ision of the puhlisl~ed Atlas sheets. The retlncell :Ire;l of survey 

is lllle to the c t~r t :~ i l~nent  of pr0gr;llrlIne of  fielil work. 
~h~ country surveyell varier1 froui .i,000 to 1S!000 feet in altitude 

consistetl of well wooiled v;~lleys, ;rl~ove n~lricl~ 1;ly glaciers and, in  
places: inoccensihle cliHk. 

area of 64 sllnare ~nileli was s~lrveycil in the PcsIr,i\var district, 

(i;i~le plge 17). 
14. No. 2 Party.-This P ;~r ty  surveye~l ;I total urea of 2,645 square 

miles on tile scale of one inc l~  equ;~l  to one rl~ile in the districts of 
Hissir, liolrtak  nil Uorgaon of the Pun,jal~ and in the States of Jind, 
Pat;lu~li, Dl!jana, .\l\var, Hilc:~ner, Ji~ipur, Loharu, S ~ I I I I ; I ,  :~nll  Patisla. 

The coantry surveye~l w ; ~ s  undulating an11 was covered \ n t h  s a u d l ~ i l l ~  

nut1 wilh occasional rocky ontcrops. 
In :rdilition, triongul;ltion a ~ ~ d  traversing of 1,2(jCI squarc ~niles and 

313 line:~r 111ile.s resl~ectively were curried out  for future hall-inch detail 
survey in parts oS Alnar, Hlraratpur ; ~ u d  Jaipur States. 

The I~ead-quarters of the party [lid not  take the tield. 
15. No. 3 Party.. -This Party sorveyerl an area of 3,088 square 

miles on ;111 scales, in the hleerut, Bi,jnor, I\lor~dal)i11, Allnor.2, Uarhwiil 
and hraini TsI districts of the United Provinces and Rarr~pur State 
(Rohilkl~anil). Of the ;~bove ;lre;i, 2,152 square ~niles were revision .survey 
on the 1-inch scale, H91 stluilre miles comprise11 a 2-iuch survey of reserved 
forests and contignoos areas, nucl 50 square miles were a special 4-illch Sorest 

sor\,ey. For future special lorcst surveys on scale 4 inches to  n n~ile,  
260 s~luare ~niles were tri:rngnl:~tecl. and 512 linear miles tri~versed in 
adv:~nce. 454 linear lniles : ~ n d  48.5 sclnare nriles were also traversed and 
triangul:~tetl respectively, in aclvance, Ior I'nLure 1-inell survey. A supple- 
m e n t : ~ ~ ~  survey was :tlso carriel1 out over :In urea of 496 sclnare miles, 
in the Rduruagar Forest Division ( \\'ester11 Circle ). 

The southern half o l  the area surveyell is practical:y flat, except for 
the presence of :I series of low sn:~nily ridges; t l e n ~ e  fore.st p o m t h  was 
met \vith along the foo t - l~ i l l~  of southcrn Garh\v\.81, and in of the 
Kdshipor Inksi l  :~ntl Uhiib;~r, ol  district Naini T i l .  llorthern llalf 
consists of densely foroat-clall onil intricate hills, the gl.ent.er p : ~ r t  
which in reserved forests. 

16. NO. 4 Par ty . - 'h ro  rlet:lchments of this l'arty snrveyed a 

toti11 :Ireat of l , i 3 2  square n~iles on the scale of 1 inc]) tc, 1 i l l  t ile 
Aa;~rng:~rh, Fyxiil151l, (jornkhpur, Basti, .J;lrlnpllr, Sll]t.>npor ;Inl] fiahrnich 
districts or t l ~ e  1:nitetl Provincen, ant1 in Nepal St:lte, lJ'lle :Ires in the 

Unite11 Provinces consists of flnt ~,lairrn whicll are well cllltivatea. orchards 
c o n t ; ~ i n i n ~  lnalqn trees arc nnlnerolla, I,nt there are no forests, tllongh 
scruh gromtll ocCllrH in ROllle places. Village sites are numerons. The 
( h g m  river runs tlrronyh n portin11 of the are;) that  cal l lo uniler survey, 

'rhe area in Nepal State. ~ l igh t ly  over 100 RiIUare 1llileH, l i e u  in tile 

t n w ~ i   long the lloriler OI the H;~hr:lich ~listrict, and of  f;lirly 
open plains nllll Ionr hi1l.s very densely clail on their lower slopes, the 
~ u ~ ~ ~ r n i t s  at111 oppor alopes heinp coveretl i n  spear-k~asn. 

111 :11ldition, 2111 area of 1 0 i  si1u:rre miles or triangulation w:ls done 
in Nepal to enable the tletnil anrvey to Ile carried out. 



12 180RIC OF FIELD PARTIES,  kc.-TOPOGRAPHICAL SCIRT7EYS. 

17. Recess Work.-Of the current and ~ l re \~ ious  season's snl.vey the 
fair ~nnpping of 35 sheet6 for  piiblication 011 the 1-inch scale of 2 
for pul)lication on that  of ?-inch, reu1:lin for  co~npletiou on 30th September 
19l(i; also thnt of 7 s l loe t~  of forest nurreys for  p ~ t b l i ~ ~ ~ t i ~ ~ ~  on the 

2-inch scale. 
Nos. 1, 2, :3 and 4 Ptirties have dealt (luring the year nrith 3.7 hillf-inch 

sheets 11r:lwn f r o n ~  pal~lished ~llodern one-inch sheets, and of tllese. 7 s]leets 
have lwen sent for  publicntion. These n u ~ ~ ~ h e r s  are a(ldition;~l to tllose 
of s l~ee ts  denlt with, :~ntl ~ e n t  for  publication, I)g the Circle DralPing 

Office. 
18. The cost-mtes given in yal)le 111 against the perties or the 

Northern Circle huve beeu hi18ecl on dett~il survey nnrl ~nnpping of 
kindu currie~l out  tlnring the year anller report and on triangulation aUcl 

traversing partly of previous se~lsons and partly of the current onc. They 
have heen s\velled I)y the inclusion, in the expenditure of the pnrties, of 
the cost of c:~rryinp out  the fair  napping of the Basra11 Surrey Party. 

19. Particulars of further special work clone by No. 2 P:lrty is given 
011 page 40, unll of thnt done by No. 1 Party, No. 20 Party 
(Cantonll~ent). the Pur~,i:~b Riverein 1)etachloent :1nt1 tho Sinlla Survey 

Det :~chr~~ent  on pages 17 to 19. 

SOUTHERN CIRCLE ( ~ 8 ~ 1 , .  index map NO. 2 1. 

20. NO. 5 Party.--This Party surveyetl an are;) of 64 siluare 111iles 
of reserved forests in the Bolclina tlibtrict of  Berir ancl in the Niu~iir 
district o f  the Cent.ral Provinces, and triangulated an area ol' 3,~53 square 
mileu in the Rhopiil, I ) l ~ i r  ant1 Indore States of Central India and in the 
Betul, H o s h ; ~ n g ~ l ) ~ t l  ; I I I , I  S i~n.; l r  districts nnrl the Makrni S t u b  of the 
Central I'rovinces. The c o u ~ ~ t r y  snrveye~l cona is t~  of ~voo~led I~ills. The 
rnn,jority, inclurling the he:~ll-quarter*, of the pnrty renraine(1 at  Hallpalore 
th ro~lg l~ont  the year t11111 was principally elnployetl on tlle ft~ir-~lranriug of 
half-incl~ sheets co~~~pileql  f ron~ one-inch III:IPN. 

21. NO. 6 Party.-'L'l~ia P t ~ r t y  nnrveyetl ;In area of 11,177 st1u:Ire 
nrilcn i l l  the A ~ I I I : I I ~ ~ ; I K ; I T  t~ntl Shol.;lpur {listricts of. B o l ~ ~ l ~ a ~  and in t l ~ e  
Aornngi~l>itl, Khir, l-:irlur, Xiin~ler. Nizi11li11;lrl. Osln.;lniiblid, an11 I'arl~ht~ni 
(listricts of Hy~lerahiitl, on11 tri:~ugulate(l ; ~ n  areu of I:j,!)(il rrqll;lre n~iles 
in the RijBpur on<l Sholiipur districts an(\ the i\k:~lkot State ol  Koml~ay 
anti in the Atruf-i-t~alila, liitlar. C;ull)arga, Pvlnhl~iil~nap~r. Rle~lali. X:~lgonds 
and O ~ ~ n i i n i l a ~ l  alistrictu of H y ~ l e r i h n ~ l .  'I'he country surveyed i~ of  a 

varie~l n i~ t~r rc .  rising :~l)rnptly l'r0111 the (;otl%vuri river i n t l ~  a rilnge of 
rocky hilln which slope :~w:~y gently sollthwar~ln to the well popolstetl ;lnd 
undulating pl:~inn ol' the Itasinn ol' the H l ~ i ~ u a  and M~n,jra rivera. The 
v e n t e r  portion of the ureu s ~ ~ r v e y e ~ l  i n  i l l  HytlerBlnid i~ntl w118 lllontly 

ellrveyetl on the ha\f-inc\~ R C R ~ ~ .  

22. NO. 7 Party.---Tl~iu Party uurveye~l an urea of 6,002 nquare 
mileu in the (Jhingleput, ('hittoor. (.!~lcl<lapnh, I\lt~rlra~. Nellorn aurl S o r t h  
Arcot tli~trictw of J l i ~ t l r ~ ~ ~ ,  :~n( l  t r i t~ngi~ ls te~i  ;III oreu O F  10,041 u~lllarc n~iles 
in the Cucl~lapnh, (;unt,iir, K~lrnool  ;bod Kellore rlistricbs of k1111lrt1~. The 

country ~nrveyed  inclu~lcs portion8 OF the E : ~ ~ t c r n  (:hiits awl of the 
cnlti\.otc-tl pll~ins of BIadro~ along the B ~ R  c n n ~ t .  The confusecl hill syste~n 

of the E n u t e r ~   hut^ C O I I R ~ R ~ R  01 filirly high forent-clofl llillu, of lower 
rocky hill8 devoi~l of vegetation nnli or tletnchetl hills with low explrnseR 
of cnltiv:~tion between them. 



23.  NO. 8 Party.-This Party tri;~ngulatetl an ;u.e:~ nl' :i,825 square 

llliles in t l ~ e  Tinuevelly ; ~ n ~ l  Hanrni~l tlistricts of 3Iaclr;ln. 'l'he conntry 

triangu];~tegl n r ; ~ ~  very flat ant1 wnu intersected by a net  work o l  ~ U U ~ S ,  

dvlces, supply channels and tiluke, dense groves of trees ~ar rounr lo~l  Inany 
of tlre vill:rges. The ~n;r,jorqity, including the heall-qu;lrterfi, of the party 
reln;lilled at  Ballgalore t l l rougho~~t  tire year :III(~ w;ln principally e~nl) loye~l 
011 the f:lir-~lrawi~lg of Il;llf-inch sheetti colnpiletl frolr~ one-inclr In;tps. 

24 .  T r a i n i n g  Section.-This Section took the tie111 in the Koliir 
district of Myso1.e. I!) pnpil surveyors receive11 instruction in topo- 

grap1iic;rl surveyiug. 
25 .  Recess Work.-The whole oS t l ~ c  area surveyed thin ycar I,y 

the S o n t h e ~ n  Circle s l~or~l( l  Ile S;~ir..tlr;~wn I)y tlre en11 of l!)l6. 

E A S T E R N  C I R C L E  (f.l,Ic index map No. 3). 

26.  No.  9 Party.-This Party traverse11 an area. of 1,504 slloare 
111ile~ i n  thl: EBnr,l\\,;ln. Ilooghly, Sa<li;i an11 Jessore districts in atlvauce of 
cIetnilell tol~ogT;~l~lric:~I mrvey. 2 , 7 0 7  points such as trees, ternplea, kc. ,  
were tixetl l ~ ~ i  intersaction with tlre theo~lolite I'roln 1,.589 station8 :llong 6'32 
linear lllile~ ol  tr:~\~ers(,. The traverse work was I)ase~l on ~ t n t i o n s  of the 
Calcutti~ Meri~lional Series ol' the Great 'L'rigono~~~etrical Survey. The country 

in f l ; ~ t  and t'e;~t~lreless except lor the nunlerous h i l x  an11 riverrs tlr:~t intersect 
i t  in all tlirectiorrs. 

Xo tlet;~il survey w;~s 11111lertnken l ~ y  thc p:rrty during the year, hut 
tlre greater po~.tion of it was eu~ployell on Irnll-inch rnappinx ; ~ t  Strillong. 

27 .  N o .  10 Party.-Xo.  10 I'irrty surveyed :In area ol' 2,837 sr1u:ire 
n~iles in the I<;~thti. Upper (:hin(lwiu. MyitLcyin,i ill111 Putan tlistricts of 
Upper Hur~na enll t l ~ c  Tavoy an11 Mergui ~listrictu of Lo\rer Hur~na,  incl~r~ling 
:<,30 s,luwe u~ilcs ill ~ ~ n i ~ t l ~ n i n i s t e r ~ ~ l  territory ol' \\~hich 50 s1lu;rI.e urilev were 
~.ecoun:\issi~nce survey, 2,000 square ~niles were triaogulatetl in the k[yitliyini 
ant1 Pnti~o ~listrictn. 

The country snrvcye~l in Upper 13nr111;l corisisted of thickly wooded hills 
risillg over 4,000 I ' d  i~l~o\ .e  sea level : ~ r ~ t l  cnt op 11y nnlnerons Inw lying 

valleys. 
In Ln\ver Hur~ns the c o u ~ ~ t r y  sorvzyeil lily hetweon t l ~ e  se;r coilst 

and the I I I ; I~ I I  range Forn~ing the western \\-ilt~rsIred of the T e l l a s s c r i ~ ~ ~  river, 

together \\it11 ;L or~nrber of is l i~n~ls lying OH' the coast. I t  varie~l from t,lle 
steep densely woodetl hills i~long the Trnasn( : r i~~~ waterstred n h i c l ~  were over 
6,000 Feet high, pructic:llly oninh;lbitecl, nu(-l with no  co~nn~nnic:itions, to  
t l ~ e  flat alluvial lanll covere(l \\,it11 villages nearer the seii, R-hilst tho sen coast 
\r;rs cverywheru Sringutl with mangrove sw;u~~ps .  

28 .  NO. 11 Par ty . -No.  I 1  Party surveyed, on the I-inch scale, in 
the ~liwtricts of Tavoy nuil Mergoi, Lolver Burma, an ;Ire& 01' 1,:Il.' sljuare 
~ ~ ~ i l e n ?  ~pcci;rlly required I)y the I3ur111a Goveruu~ent, in c o ~ ~ l ~ e c t i o ~ ~  \rith tile 

LVolfraln Miniug Incl~stry.  580 ntjuilre lrliles were triangtrlated io the Merglli 
district. I n  the d i ~ t r i c t ~  of  JIir1111nl;~y a1111 I<yanksc, ;1n11 tlre Nortllern 

Shnn Statvs, 1Tppcr I:orlna, ;In ;Ire;\ of 4x3 x(lnare ~niles \ras su~.veyed. Of 
tllin area 7 0  s((uare 111i1eu were ~urvoyc(1 on tlre 1-inch sc:lle for the 
p r c p a r ; ~ t i o ~ ~  of the Artillery I'rirctirc C;r~np &p, rec(r~irecl by the Gerlernl 
HtaH; k>ur~nn 1)ivision : 285 mlluarc ~niles were of 2-inch yllrvey, alltl 128 

Hlluarc ~niles special 4-inch ~ c a l e  snrvey, of reserve11 f o r a s t ~ ,  ~ 1 ) ~  
nnrveyv11 v:wiecl in elevation froin Neil level ill Mergoi to  4,800 feet i n  Upper 
HUTIII;L, an11 wan a l rno~t  entirely covured wit11 ~lense Corest growth, and 
graHn jungle, w11ic.h 1na11e progross slotv a~rcl ~1iHicult. 



14 \\'ORIi O F  FIELD I'ARTIES. LC.-TOPOGRAl'HICAL SURVEYS. 

29. No. 12 Party.-No. 12 R u t y  surveyed an area oE 2,279 square 
miles on 1111 scales in tlie Sibangar, Lakhinipur, NugB Hills and Darmng 
districts of  Assciu~ and carried out  884 linear illilea of  traversing. Of tile 
above are,) 472 square iniles comprised a &-inch scale survey of reserveti 

forests. The country under survey consists ma.iuly of the alluvial pll\ins 
of the Urali~nopi~tra valley and a slnllll portion of the NBgii Hills ~vllich 
are densely woocled. In  the pl:lins consic1eral>le areas are devoted to the 

of tea ant1 p ; ~ d d y ;  where not under cultivntion the country is ii 

ulass o T  tree, cane an11 high grass ,jungle a~lcl is to  a large extent flooded 

througllo~it the r i~iuy seasou. 

30. Recess work.-Tllere were no arreiirs or ~nappiug of the previous 
se:lsoil's slirvey on 30th Septeml~er 1916  hut of the current ~eason ' s  survey 
j ~ h e e t s  rvin;riu to Ile completecl u s  r eg i i rd~  contours only. 

X0.s. 9 ; ~ n d  11 Parties have dealt with 40 half-inch sheets prepared frotu 
one-incl~ nrorler~~ published  sheet^; 20 of these have been sent for publication. 
These nullrhers :Ire ailrlitional to those being rlealt wit11 by the Circle 
Drawing Ofice. At tho end of the year there were 39 sheets not  yet  talten 
lip for  which nlaterial ( i . ~ ! . ,  inodern pnhlished 1-inch sbeetu) is available. 



nrORTi O F  FIELD I'AIITIES. kc.-FOREST SI'RFRYS. 16 

31. r)urlng the year 1915-16, the forest fiurveys hare, as  usual, 
heen carried. out by the tnpographic.~l p:lrties of t l ~ e  Survey of India I n  

the ~ t ~ ~ j o r i t y  of cilses the nurieyn were execnted on the scale O F  2 inches 
t o  tlre mile. I ~ u t  in ROIIIC few i~lst .~nces the work m:Iq clone on the 4 inch 

and I -inch ~c,rles 
-- 

NORTHERN CIRCLE. 
32. Western Circle, United Provinces (R , i l i~na! l rc~  Foi-rst 

~ i v i s i o l , ) . - ~ r (  printell s l~ccts  of this cliviniou were revised, i1n11 roads, 
bollall;lries, &c.. insrrted ; the areit ilealt with n a s  49.5 square nliles. 

33. gumaun Circle, United Provinces (.IT,~,i~ri nil Disti , irt  

Forest Divi,sion).-48.3Oi sllrlnre 111iles of reserve11 forests were surveyerl 
tile 4-incl~ wale, this arcn rn111pri9ecl the Kosi forest range an11 the 

Mabrora \)lock ol  t l ~ e  Chi11;1 forest range. Latauli lorest was also surveyed, 

for tlle 11nperi;~l Bacteriologist, on tlie 4-inch sc:~lr.. area 1.4 squ;lre 

milefi. 
1 3 7  square u~iles were tri:lngulate~l for lutltre surveys on the 4-iuclt scale. 
505 linear miles were trever~erl in connection with the Naini Tal 

d i ~ t r i c t  forests. for  snrvey on the 4-inch acale. 
(Sotr,thei.w Gtrvl~~?r~iil nioisioii).-15X square n~iles were surveyed on 

the 2-inch scale. 

SOUTHERN CIRCLE. 
34. Central Provinces ( B c ~ r i r  Circle).-Five reserved Forests, of 

a tot,al area of 51 square miles, were surveyed on the 4-inch scale; a 
skeleton pl:~ne-t;~l)le 1)ound:try ~ u r v e y  of the outer bound;~ries, on tlle 
4-inch scale, was alsn carried out. 

The reserved forests surveyed are known :IS, Partabpur, Go31ipur 
snrl Jholpurn-Dongmla. O F  the Nimiir forest division, and Raipur block 
ant1 Anrl)Bh5rwi1 nE the Bnldin:~ forest division. 

The rletail and boundary surveys were carried out  by pl:lne-table 
interpolation and traversing, h i ~ ~ e d  on points fiscd trigonometrically. 

Trigono~uetricnl heights were sllppleu~c.ntcd hy heights obtained Fro111 
obserrntions tnken with the clinometer. 

35. Madras Pre~idency.-Sereu reserved forests corr~prising a 
totnl area of 29.34 square miles were surveyed, on  the 2-inch scale, hy  
No. 7 Party, during the year. Thc n:lrnes of the forests are as 

follo\r,s .- 
Saty;~veiIu and A~nhokkiull renerve8 in district Chinglepot ; Chittapara 

Est~msious A and E ,  n, c, and l~anav3palli Extension R,  in Chittoor 
district ; Thnnnkonda reserve in Cnddapah district 

Plan?-tnl~le travc3rsin# was resortcd to for main s t rea~ns  and forest 
boundaries, 11ut interpolation ])aged on tr igono~~letr ici~l  points wan 

obtainlthle everywhere 

EASTERN CIRCLE. 
36. Upper Burma fN(lr . thrr~~ Forest Circle).-No. 10 Party aurveyed 

the Inclawgyi, Nailtnla and part of the proposetl Mokso reeerves in the 
Myitkyinn division, :In11 the Nnmaw aud Nankobin reserves in  the Man& 
diviaiou, amounting to 222 square ~niles, ou the 2-inch scale. 
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37. Upper Burma (Soutl~ern Forest Cir.cle). (~lfu1~11~tluy 
Uioisio~~i.-No. 11 Party carried out the detail survey of the Baw 
anil Baw Es te~is ion  reserveil  forest,^ on  the special scale of 4 inches t o  
the milc. The total are;) sorveyeil wi~s  128 square r~iiles, tile cost, 
Hs. 18,296, is alebitable to the Forest l ) c p i i r t ~ n e ~ ~ t .  I n  ndditiou to  
the above, 116 square Inilea of survey on the 2-inch scale of tile 

reserveil Porestu of ' r : lo~~ghyo,  Si~kaligyi, Zil,i~igyi-Tonho, Kywetnapa ; ~ u d  
Xyauugd:ruh-, mere c:~rrie~l out  thus con~pleting the survey oE the forest 
areas round hli~ymyo iloil environs. 

(Jlr:il;t~,lir. l);oi.slo)~i.-l)etail survey on the 2-inch scalle ol' a part 
the reserver1 forest o l  Ye-~I I I I~I I ,  comprising : ~ I I  iwea of 169 square ~niles, 
mas also u u ~ l e r t : ~ k e ~ i  ; but the work wi~s no t  colnpletetl owing to the 
p ~ r t y  haviug to un i le r t~ke  special aurvey8 in Mergni, in con~~ect ion  
\vitl~ t l ~ e  \Vo1fri1111 b1ini11g 111iI11stry. 

( T C ~ I ~ S S ~ I . ~ I I L  Di,~:isio~~.).-i\ totill :ire;a of 128 stluill.e miles, in the 

reservecl lorests of IC;lleini~u~~g, Heinze itnil Pani~dauug, was surveyed 
on the I-inch acale as p ~ r t  of  tlie 1-inch programlne of topo,nri~phical 

surveys. 
38. A s s a m . - s o  12 Party cnrrieil out, in the course of o r d i ~ ~ u r g  

topo~mnpl~ical operations, the survey on the 2-inch scale of the 
S a ~ ~ ~ h a r  (I):~l;rnce), Reng~nii, I)iphu, Ilaiang (halance), I<iikadangii, Ilesai 
Valley. Ilisai ;~utl  Holou#:tpi~r reserven, eu~l~rucing :111 ares oI 472 
siloare tl~ilas. In  ildglitiol~. in the iV,i~nl,r~r reservetl forest, only that 
portion of the aren thro\\-n opeu for nettleu~eut (sitr~nteil between the 
Horopnni-Nnnjan r o : ~ ~ l  ;lull I;~titotli: 26 '  15' 0") W;IS anrveyeal OII the 
1-inch ~ c i ~ l e ,  t,he Forest 1)epartunent being of the opiuiou th$t this 
scale wool11 meet 311 rerl~~it.e~neuts. 

'rhe exterior ;~rtitici;~l l~oundaries of the following reserve8 in 
the  Sil~sig:ir an11 Lakhi~npar ilistricts, i ~ ~ ~ ~ o u u t i n g  to 128 linear 
~niles, mere t~.;lverse,l hy theo~lolite on the 4-inch scale :- 

N ~ l n b a r  (part), Ilisai, H o l o n p p ~ r ,  ~\ljhaipur, Panitlihing, Diroi and 
Diliingrnuk h. 

The Solit reserved forest coulrl not be traverse11 owilig to a chilnge 
in the po~i t ion  oE its boontl;rry which I I ; L I ~  not h e n  dclllarcated, and 
tho Jolini renervetl forest wit? uot t r i~vrrne~l  owing to b a ~ l  wei~ther. 

38. Andaman Islands.-No forest Rorveys were cilrried out  in 
the Audn~~isnv (luring the year under report. 
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111.-C.IKTONMEN'I' AND LAIIGE-SCjALE SURVEYS. 

40. N o .  1 Party.-During the year under report a detachment 

wa8 eu~ployed on  the survey of an area of 64 square miles on the scale 
of 4 inches to :L mile nenr Sllabkailnr, in the Peshawar district. 

The cor~ntry surveyed consisted of open, partly cultivated, plain, and 
barren hills. 

Thc lnnp was drawn in 3 sheets ; ~ n d  was ~ e n t  for publicatiou. 
The tot;rl cost was KY. 11,486, and the cost-rate per square uiile 

of survey irud mapping was Rs. 179..5. 
41. No. 20 Party (Cantonment) .-During the year under report 

the Party was elnployetl OII the survey ol  tlre cautouu~entu and rltilitary 
stations of Peslriwar, Riiwalpindi, Hnkloh, Jullnudur, Sanawar, Sirllla 
(Native 111fantry Lines), Italka, Fort Lockh;lrt, Hangrt, Thal ancl Haurtu 
on scale 16 ittches to ;L 111ile ; and on t h ; ~ t  of the bazars of I'eshawar, 
Riiwalpindi, U;~kloh, Jullundur, ancl B:mnu on scale 64 inches to a mile. 
The triangulation and trilversing of RHwalpioili, Fort Loclihi~rt, Hi~ugu and 
Thal was c o ~ ~ ~ p l e t e i l  tluring the year ;  and Jhe lnu~,  Sinlkot, Upper ant1 
Lower Topa, Chatnan an11 X i ~ ~ ~ a c b  have heen traversed in advance for 
EeaBOU 1916-17. 

Forty-two sheets of fair maps have heen sent to Dehra Dun for 
publication, and thirty are in hand, and will be cou~pletetl ant1 sent for 
publication hy &lay 1917. 

The proposed pro,vr:rulnie for the ensuing year is the couipletio~r of 
the detail survey of Riiwalpindi Cantonnre~rt and the execution of that  of 
the cantonments ;11111 tnilitary stations of J l~e lnm,  Rialkot, 'l'opa, Drilzinda, 
Jandola, Jat ta ,  ZRIII' Chitriil, Upper llrosh and Lower Drosh, also the 
triangulation i~nd  traversing in ndvirnce of N a s i r i b ~ d ,  Ileoli and Jhiinsi. 
There ntay Ilc  change^ in the progmmule as it will be ilupo~sil,le to 
predict wh:~t the political condition will be on the Frontier when the  
survey of Clri t l~l ,  Upper Drosb, Lower Droslr, Ilrazinda, Jirntlola, Ja t ta  
ancl Z ~ I I I  II:LA to be done. 

Out-turn and cost-rates of Cantonment Surveys, 1916-16. 
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Alphabetical List of C a n t o n m e n t s  a n d  Military S ta t ions  surveyed a n d  

published in modern  style, on  t h e  scale of 16 inches = 1 mile, 

u p  t o  1916-16. 

nehm Uiin Cnnton~r~ent. 
O u n n  110. 
IIilpur il:abogn~.l~) ~ C I I I I I I I I I ~  DcpBt. 
l\illlcn (!nnton~~~c~it. 
Iin~uptec do. 

Lnndnur do. 

Mce111t du. 

Qucttn do. 
Quettn Civil Slntion. 
Riljlcot Cnntonl~lrl~t.. 
SnhRmrrpur H c n ~ o ~ ~ n t  Depi~l. 

(12) Snnil\rnr Cl~nton~lrrt~l. 
(1:)) Snugor do. 

42. The P u n j a b  Riverain D e t a c h m e n t . - T h e  llet:lclr~nent con- 
tinlied tlre work of traversing, on11 1;lying ~ O \ V I I  htrse lines. 156 line;~r, 
oncl 4.59 square miles of mein circuits; ;rnll 551 linear, an11 100 sclnare 
nliles of minor traverse3 were r u n ;  :lnll 261 theollolite stations of the 
former 311d 4.170 OF the latter, were tisell in the :n.etL under wrter action 
of the rivers Indus, S~ltle,j, l:e:is, and C!hilkki in Hahii~valpor State: :1nr1 rIis- 
tricta 1)ern Ghiizi I<h;in. Arnl)ala, Hor;lri.;lrpur, T i ~ n ~ r a ,  nn~l  ( ;nr( l~spur.  
162 corners of 54 sllu:lres, :rnrl 46 t ~ a \ ~ t > r s e  stations were < lc~~~ar .c :~ ted  in 
100 sclu:lre ~lriles \\.it11 per~nanent niark-stones on 110th IJ : I I I !~R  01' t l ~ e  i:eiis, 
an11 tlre Chnkki in ~listl.icts ICSngra, Hoslriarpar, and (;nrglaspur to serve 
as I~tlses for the futnre snrvey an11 tleu~arc:~tion of boundaries and tields 
in tlre I~etl of the rivers. 832 plottell, an11 142 11ound.my r)ws,icts (settle- 

nlent 111:rppin: sheets) on the scales of ,& ( ~ I ~ n b a l a ) ,  ant1 r,:!,,l, ( l<aug~a) ,  

: I I I ~ ~  8 four-inch s l lce t~  \vere traced. trnll supplier1 in tilire to  the set t le-  
nient Oficers. Besides these 108 i~~iscellnneous trtrces were prep:lred, untl all 
the tr:rverse statiotin ularkecl (Inring the year were plottetl 011 8 Fonr-inch 
slreets. ,504 rrtcr.s,i~.iu of 100 tikiis ( su t )  vill:rgeu) of tlistrictn l<lngm and 
Hoshiiirpur were rerlnced with n pent:~gtrplr, 5 riverain I~onn~lary  sheets 
were compiled, null 16 sheets typed on t l ~ e  ~ c a l e  4 inches to a n~ile.  

43. Y'ke K I ~ ? I ~ I , ( L  S1)~cii / l  SIL~IIC!/  W ~ H  ~ t a r t e d  on the 18th October 1915 
untler tho usual conditions, in conti~luntion ol' the last aenson'rr progrnnlure. 
2,162 linear, and 300 e11uare u~iles o l  tlie ~l is tr ict  area, were traversed, and 
t r i a ~ ~ g ~ i l a t e d ;  and 12,067 ntutions mere iisetl with tl~eodolite in 575 likes 
(snb villages). 3,542 plotted nrcrrrivis of 792 lilcris, on the scales of 
20, 40, and 80 knra?)ts ( o n e  krtrom=:ii..i inches) to an inch, ant1 17 traces 
on t l ~ e  wale of 4 inclrea to  n u~ile, were supplied to  the Settlenreut Officer, 
K l i n p ~ .  Heaides these 56 nriscellancoun traces were prepured, and all the 
traverse s t u t i o u ~  marked tluriug the year wore plotted on 22 four-inch 
nheets. Tho riverain work (lone in the K h a n  ditltrict on the Beis is 
given iu pwa. 42. 

44. T h e  Simlci, w o ~ k  was coni~nenced in tlre Kot.gar11 tract on the 2nd 
Octnl~er, and wan cloaecl on  the 30th Novcrrrher 191.5. l,O(i(i linear, and 
15 ~ q ~ ~ a r e  iniles were traversed, and trit~nynlaterl; :lnd 1,153 ~ t : ~ t i o n a  were 
tixe~l wit11 theotlolite. 256 plotted ~nrtsrivis of 70 villages on the acnle OF 
40 k[trcin~e (one kcimqn = 5 4  inches) t o  :In inch, anrl 2 four-inch aheeta 
were traced, and aupplicd to the  Settlernont Officer, Siinla. Hesides these 
4 other niiscellaneoue sheets were prepare~l, and all the traverse stntions 
marked during tlie year were plotted on one lour-inch sheet. 



JVOlZI< OF FIELD PARTIES, * C . - C ~ I N T O N Y E N T  SURVEYS,  (PC. 19 

45. At the special reclrlest of the Lleputy Cornu~issioner, Attock 

(Campbellpur) the I~IL(L(LT St~(>cinl S u r ~ ' e y  was taken up for the Attock Oil 
Company. Pour adjoining squares, each of an area of 1 square mile, 
constituting the Government concessior~ to the Company, were demar- 
cated, and the contained area traversed ancl then surveyetl in detail on the 
scale of 8inches = 1 mile. The hills were sketched, and no regular 
contours were shown. The map was then traced, fair-drawn, and supplied 
to the Cotlipany within 3 months. 

46. Il'he. l f c ing~a  Rontl Su,rvey was carried on in continuation of the last 
year's programme nrith the ol~,ject of avoicling boundary discrepancies a s  
co~upared with the settlement maps. 41.6 u~iles of road, from 111ile No. 7 
to rnile No. 48.6, were surveyed. 556 points were t!secl with theo(lolit.e, 
and 44 linear rniles traversed. ti3 sheets ol  the I:~st year's work, ancl copies of 
the Irhos~,is (records of rights) were couipleted, and supplied to the 
Esecutivc Engineer, Proviuci;~l l)ivi~ion, ICangrn. The work surve)-ed this 
year is Leing plotted, and the shects \rill Ire supplie~l to the Esect~tive 
Engineer doring the c o t ~ ~ i n g  season. 

47. \\'it11 s view to test the area of g a s s  land the Liil(orc C~suto),)~aent 
l l r~ur r t l~c~y Stcruey was nnderti~l<en at  the recluest of the C;~nton~nent  
Magistrate, Lahore. I n  all 22 l inear  miles, contaiuing 70 theodolite st:ltions 
were traversed in 1,472 acres; ant1 the hound;~ries of 8 plots of 1,190 
acressurveyecl. A trace or the Inap, on the ncnle 12 inches to  e tnile, 
showing the I~oundarieu, areas, kc. ,  \vils uupplied to the C ; ~ n t o ~ ~ r r ~ r n t  
Magistrate, Lt~hore. 

48. Simla Survey Detachment.--By the end 01 M;ITC~I 1916 
the r e n ~ ~ x ~ n t u  of the tield work had Leeo co~npleterl, ancl the I)etacl~tr~ent 
procee~led to Muisoorie to carry on thc tn.~pping. T l ~ e  f i r  clr.~\vings 
have heco prep:~re<l with a view to the procluction oE two fieprate sets 
o l  Inlaps, to meet special : ~ n d  general re~loirelncnts. 

These ore now nearing co~uplet,iou an11 it is hopell will be completed 
by the en11 ol  November 1016. The detachn~ent  mill ccnse to exist from 
12th October 1916. 
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IV.-TI~IGONORIETI~ICL~I~ S U R V E Y S .  

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

49. No. 13 party.-Astronomical Latitudes.-NO I;rlitude 

operations were undertaken, there being no officer available. The establish- 
ment of the party was employell a t  head-quarters chiefly on the prepara- 
tion of  Triangoltltion data for publication in pamphlet foru~ .  

S o r ~ ~ e  p r o ~ e s s  was ~ n a ~ l e  in the marking of the Longitude Stations 

by rnenns of suitably inscribed slabs. 
50. No. 14 Party.-Pendulum Ob8erva t ions . -No observ:rtions 

were ~nnde,  :IS no  officer was available. The estahlishmcnt of the party 

w;ls r u ~ p l o y r ~ l  at  head-qunrters. 
51. No. 15 Par ty . - -Tr iangula t ion . -% 15 Party (lid not  take 

up any new series of triangul;itiou during the year, hut a rletacllment 

was elnployed in revisiug the southern triangle of  the  hli~nipur i?leridional 
Series. 

The ol)servatiorr$ of this sories were colnpleteci in 1902 I , I I ~  the tllroe 
~outhern~nof l t  stationn, which formed the connection with the Burma 

Coast Series, wero ol>se~.recl a t  late in the season under unfavourable con- 
ditions : ~ n d  the 1;lst triaugle exhibited :I large error. The revision of the 
oh~ervntions was ilnportnnt as it was llecessary to  ensure a satisfactory 
connection I~efore the ad ju~t lnent  of tllc Buruln triangulation was taken 

UP. 
Altogt,tl~er four s t a t i o r ~ ~  were re-ohserved with T. :$nil S.'s 12-inch 

Theo~lolite S o .  I1 nnd a satisfactory counection n~a(le. Iluring the 
course of the revisionary work two :rstronomicnl az i r~~oths  a1111 two lati- 
t u d e ~  wer~ .  ;~ l so  ohservetl a t  the Following stations :- 

St;ition. LnLit~~iIc. LongiLuclc. Height i l l  fcet. 
Y V ~ ) O I I V ~ I L I I ~ ~  11. S. 20"-15' 93'-43' 2,819 
l<rtkt1111~11k H .  S. 1 W . 4 ~ '  9:1'-2~ 1.SRR 

52. NO. 16 Party.-Tidal Operat ions.-During the year u u ~ l e r  
report tirl:il re~iutr:rtiona were c:rrrirrl out  hy rneans of self-registering 
tirlr-g;~~lgeu :rt the st;itionn given in the lollowing list :- 

I n  ;itlrlition to  the :\hove worli, the Port O f i c e r ~  of Blrnunagar, 
Clhittagong iinrl Aky;ll, aupplie~l the ;tctu;~l recor~l of high and low water 
oh ta i r~e~l  f ron~ tille-pole rearliugs t~rkcn during rltry-light at  those ports. 

Tidal r e g i a t r n t i o ~ ~ ~  at tlrt, 9 nhservatorion now working have, on the 
whole, hcen carricsrl out s;~tirfactorily an11 will he continuetl during the 
corning year. 

1\11 t l ~ e  alrove oI~~erv;ttoricu were inspected  luring the year under 
report. 

T)~rtc of I l);rtc of 1 Nu1111,er of 
SLnliotla. collll~lcncrlnrnt ; C I O R ~ ~ I ~  01 / YORVR of 

nl ol~*ervntinns. ~rhscr\.ntions. ohscrvolio~~s. 
REII.~III(S. 

I - - - . -- -- -- . 

I . ... ... ... 1. Aden 1 1879 Still worki~lg :I7 

2. Knriclli  I lH8H 13 ! .'Wit11 n n111n11 ... . ... I 1 IAHI SLill working 38 1 49 1idc.gango. 
3.  13011111;iy I.Apol10 Jh r~ tdn r )  i 18iH ... .. ; 3H 
4 .  l l o ~ ~ ~ h e y  (I'ri~irr'n Dock) ! lPHH ... 2H 

... 5. Mndrn< I 1HHO ... 
I I(rntnrtcrl 1895 ; Still 

6.  Kiddcrpnrc ... .... IRHI . . . . . .  
5. T I n n p o ~ ~  ... ... IHHo ... .. 

... 8. hln~~l~~l r in  I : 1RHO ! 18h6 ... 
I I!rsl~trtc~l 1909 / Still w o r k i ~ ~ ~ :  I 

9. I'ort Hlnir ... ... 1 .. I B A  I IHHO ... I 



53. In  the Following t.il,le are give11 the a11uu;ll anrl clec;l~l:~I pcrcentage~ 

errors in the preclictecl t i ~ n e ~  :~nfl Ileights oE lligll and low ~ v a t e r  at  all the 
stations mlicre ol~serv:~tiorrs 1l:lvc I)ccn tnkcn 11y sell-registering tide-#.luge? - 

54. NO. 17 Party.-Levelling.-Fonr <letacl11nent6 were 
employed on levelli~lg ope~~:itions (loriog the past season. 

The out-torn ;1111ounted to 8% i~nilcs inclotling l,ra11cl1 liues as detailed 
helon-. This i~lcll~rles 24 miles iu HahS~~alpur  State. 24 n~iles in D l i o l p ~ ~ r  
State :lnd 58 miles in G~valior State 

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS 
- --- - -- 

I I s  T I M ~ : .  I s  ll1:1(;1i~l~. d - ,  , IX TI.\III. IS HEIGHT. 
.3 a - -  .- 

e 
&- , \vi , , l i l l  # \villiill ,',, 

I ~ ~ i , l l i l l  : , \yil,li,l \VitlliIl 1 \viillirl -:c 

YEAR. ; 1; , , 1 ~ 1 , , 1 ~ ~ ~  , l l , ~ l l L , ~  ,,[ , Or 111( , :111  ? 15 l n i n l l r u s  H i11rhr.i of 1 11""1 

L. ' 
8 ,,r r l r l l l l l~s .  I1(.~II:l~s. , l.i'l'fi" 'I'  f :ICIII:II<.  , n r t n n ~ s .  I ""l"" :It ; SJII.,,,", I 

: sprir~gs. 
. -. ~ 

- -- - - .- - -~ 

Fro111 Amhda 13;rr 1Grnil to Singha along the C;rancl Trunk Road. 
This f o r ~ n s  part of the line \vliicli was carried on to  nelhi. 

17ron~ JI1:ing wire Filzilk:~, Mnndi Dahwiili, Sirltu, Hissir, arld Rohtak to  
Bahndurgarh 11y rotrd, crossing the Sutlej awl Ravi rivers eu route. This 
line wua carried on to  l)elhi. 

The above l i i i e~  traverse nnnierov~s canals anel large irrigaterl tract8 
in this Province and will furnish :~dditionnl d;lta for irrigation alld other 
purposes. 

1906 
1907 
1908 
1909 
1910 
1911 
1912 

:$: 
Average of 
t e n  yews 

A Ixancll line fro111 Fiizilka to Anlrnka, which mas coutinueil t o  
Siirlikgnnj (Bnhiiwalpur State), was rlin in order to streugthen the con- 
nection of the Standard bench-111nrk at  SSdikgaqj. The original connec- 
tion madc in 1909-10 was witll one old I)ench-u~ark only. This wan 
considered unsnti~factory, and was re,jected. 

- . . - ~ 

6 Hn HI ' 91; 97 1 I 2 39 i R  : 74 64 ' 92 9.5 
6 H4 H:l / $18 9H I OH O!, 2 . 5H 47 ; 7 H  6 0  9 6  90  
6 H 4  84 I rlH a7 ' 99 oa 2 1 6H 32 ' 77 6 0  ! 97 9 2  
6 I 85 H6 I 97 97 1 97 9H 3 1 5 69 63 I 93 92  

HI H H  ; !)H 9H / 9; 9ci 3 57 62 6:) 7 1  1 89 9 4  
8.1 8.1 1 ! 97 (1 3 ' 6; 5 1  158 66 ! 90 90  

6 82 62 : 97 !lH I 97 98 4 . 70 53 ' 7-1 62  I 94 91 
6 1 R:3 ~2 97 97 V H  951 4 68 5 5  711 53 94 HH 
6 1 77 79 i nr; 97 i n  n,r 3 1 76 67 71 5 ;  ; 9 2  8 4  
6 I 82 HJ : !IS 9H !If; 96 3 . 76 1;6 , 7:; 67 1 94 9 2  ' 

I 

... I 83 
8 3  97 98 1 97 98 ... , 65 56 ; 72 63 , 93 91 

I 

From Singhii nlong tlie Orand Trunk Hoad to  Delhi. This i~ 
pnrt of the line wlricll d a r t s  froni A m h ~ l a  v i a  Karnal. 

From Bahiidurgsrh to Delhi rllong the Rohtak-Delhi rond. This 
line is a continuation of the portion from Jhnng vicc F ~ z i l k a ,  Hiesar 
and Rohtak to  Bahidurgnrh 



Revision of the following lines :- 
F r o ~ n  Sornni~ to  Aligarh along the Cra111l Trunk Eoad and (,hence 

along the  nmin road to Agra. 
From A g r : ~  to  the  Kingangs river. This line mas carried on to  

Gnalior via Dholpur along the Agra-Bombay T r ~ ~ n k  Road. 
The above lines were originally levelletl in 1861-(i2. 
Frorn Locknow riri Unao to  Cawnpore hy road. This line was 

originally leveIle(1 in 1 HG8-69. 
55, N o .  19 Party.-Base Line Operat ions.-Owing to  the 

deficiency of officers in the department, c;lused by the war, no  Base 
Line work was unrlert;~lten during the year. 

56. T,vtt'orse of tlrr Ho~cntlltr-!/ of ilie I))?.~)e?.iril L)ell~i Aretc.-A sl~lall 
detaclinrent was l'orn~cd to run a traverse along the bounditry of the Imperial 
Delhi Area, on the west side of the dulnna. river. This was undertaken 
: ~ t  the retluest of  the  Chief Engineer, Puhlic M'orks Department, Dell~i, for 
the  accurate deter~nination of the bearings and lengths of the 775 links 
into xvhich the  bountlary. which is about :l0 miles in length, is divided. I n  
urlcIition to  i l ~ i ~  the 100  pillars 1'11ich demarcate the thirteen unacquired 
portions of lnncl ter~uecl " Islnnds " were connected to tlre traverse. 

Before running the traverse n piece of triangulation, I)nned on the side 
Pir C:hnib H. S.-Tnl I i i ~ t o r ; ~  h. s. of the Great Arc Ivferidional Series, mas 
cnrrie(l otlt for the purpose ol  tixing suitable points lor the control of the 
trilverse of the bountli~ry and " Islands ". 

57.  I.vf)~-/c tllcri,~~!, werns srriso?~.-Tho detachment w:~s e ~ ~ ~ p l o y e d  

i]nring the recess se:lson on t l ~ e  com~put:~tion of the triangulation ; ~ n d  

traverse. 

MAGNETIC SURVEY. 

58. No. 18 Party.-Magnetic.-The three magnetic obstsrvntories, 
1)ehra I k n ,  Kodaikiual an11 Tonngoo 11:~ve continued in nperation 
throo:rl~out the year. 

The observatories mere inspectetl hy the officer in charge during 
the field se:lson an11 a co~nplete ~ e t  of oI)servat,ions at  each waH 
taken by hi111 for the yei~rly co~nparinon of inntrun~ents. The  Alibig 
ol,servatory wn* also visite(l for comp~rntive ohservotiona. 

50. firr,,~lnl;,r ,!f l11.c I ~ o ( l ~ ~ i k r i ~ ~ c ~ 1  ob.v,r~:rstor!j.-It ~ : L B  been deemed 

a(lvisttble to  place the Ko(lnikf~r~al oljserv;~tory under the control of 
the >leteorological Department, for a. better supervision o l  the work of the 
ob3ervntory than i~ possible a t  so great n distnnce from the Survey 
Head Qnarters a t  J)ehri~ DBn. With the opproval of the Ilirector 
(jenernl of 0l)servatories nn(l the sanction of the Government of India, 
tile n~agnetic ohservetory an11 the observiltory ~ t a f f  were translerred 
to the Mcteorologic;~l 1)cpartment on the 1st August 1916. The 
Director of tile Kotlailiinal ol~servatory will continue to send the 
periodical return8 of ~nagnetic observ:itions ns naual, in original ant1 
tluplicate, to thc Officer in charge of No. 18 Party for the co~npntation 

of the reduction of the obnervntions and for record. 
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00. Ficlrl wovk.-Since the repe;ll stations of the Magnetic Survey 
will be visited for rnr;~gnetic ol~aervations at  interval8 o l  5 years only, 
no field ol~servations were taken cluring the ye:tr. It was Irowever, 
necessary for a tletachn~ent to proceed to 1)elhi to  elect a suitable site 

for a new repeat st;ltion, ;ls the "Bele" land, on which the old 
site was situated, was being d ~ ~ g  up nn(ler ;I scheme for grading 
the hank of lhe Jumna river. Co~nparative ol~servations were taken 
by two observers : ~ t  I,otlr the old and new sites, I,eEore the fornrer 
was destroyed, to ensure a continuity of record for the cleterlnin:~tion 
of reliable secul;rr change valnes for the locillity. 

61. Tlrovk ,11~ri?l!~ ?.scess scuson.-The compntation and tabulation of 
the Declination, Dip, Horizontal Force ant1 Vertical Force for  the three 
survey I~ase stations (Dehra Dnn, I<oclailCiual ;lurl Toungoo) for 1915 
11ave heen con~plete(l; the 1ne;rn values of thene element8 for the year 
1915 (lerive~l From all nrail:rl,le days, esc l~ l~ l ing  those of great distur- 
bance, are given in the tnl~le I ,elo\~.  Frorn the beginning of 1915 
tlre present values of the rnomerrts of iuertiir anll the revise11 v;rlnes 
of the distribution co-eflicieutn havc bee11 used to ileterlnine the vt~lues 
oE the Horizontal Force, conse(luent1y the values in these ta-bles 
cannot I J ~  cornparetl with the v;~lues poblished in previous years, 
Values, rcvise~l as :tbovc, for 1014 are include(l in the table I,elow for 
conrpariaon. 

62. Rcductio?t c!f obsev~~tclio~zn 20 rpock.-Tile fin:~l retluctions of 
the ~~ragnet ic  observations to the selectell epoch have been proceecled 
with throughor~t  the year and are tnltking good progress. Tlle 
reduction of the tleclinations a t  all field stations to  that  epoch is 
nearing co~npletion and will it  is expected be ready by the entl of 
the year. 
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PART 3.-OFFICE WORK. 

MAP PUBLICATION OFFICE (vitlc Index Luaps a t  end). 

63. T l ~ e  classt,s of  In:lps for the pul~lici~tion of which t l ~ c  Head 
Quarter Oflices are responsil)le, ;Ire :IS folloxv\.~ :- 

((I)-Topogfi~pl>ici~l lnnps on the ~r i l l e  of 1 iucll to 1 mile 
( L ) - - T o ~ > ~ ~ r a l ~ l ~ i r : ~ l  I I I ~ I ~ S  011 t l ~ e  scale of $ inch to  I nlilr. 
( c ) - T o p o g r ~ ~ ~ l ~ i c i ~ l  I I I ~ I ~  on the scale of 4 inch to 1 111ile. 

((1)-Ceogr:~phical Innps 011 the one-111illio11t11 ~ r ; ~ l e  (about 1 inch 
to l( i  ~niles). 

((,)-(:eogri~pl~ic;~l I I I ~ I ~ S  rill t l ~ c  two-111illiont11 sc.:~le ( a b o ~ l t  1 ill& 
to 3 2  I I I~ICS) ,  

(,i)--C;eneri~l 111:1ps on S I I I ~ I I I  se:~l t~s.  
(!I)-Special Illal>s. 

64. ( 0 )  T o p o g r a p h i c a l  maps on the scale o f  1 inch to 
1 mile.-1)uring t l ~ r  year 12s 11lo(1er11 sheets I~:l\-e I)cen receive11 for 

pul~lication nntl 20.1 Ilave Iwen pol~ l i s l~c~l .  The correspontling fijiure~ for the 
previoiis year I~e ing  207 anrl 154 respectively. Tl~t. rlecre;~se in the lo r~ner  
tigure being ~ l n e  to  x ~ ~ ~ i ~ l l e r  fi~>lll o11t,tn1.11 nnrl t l ~ c  increi~ne in the lntter 
tigore bcing clue to the in r re ;~so~l  ~ ~ ~ i i c l ~ i r l e  power now ;~\~i~il;rl)le. 

l'utting a ~ i ~ l e  the sheets surveyral in 1<:1sl1111ir where the seilson of 
tielrl survey ~IiHbred fro111 that in other p:~rts  o l  In~l ia ,  the one-inrl~ 111aps 
of all areas snrveyr~l  111) to :iOth S e p t e l ~ ~ b e r  1914 II :I \ .~ I)ecn pnl~liul~etl. 
Of t l ~ e  ~ h e p t ~  si~r\ .eye~l  up to :3Cltl1 S e p t e l ~ ~ l ~ e r  191.5. 47 reln:~in to be 
p ~ ~ l ) l i s l ~ e ~ l .  

I u ~ l e s  Ilrilps S o s .  4-6 a t  the ell11 of this report sllonr the progress 
mmle in the pnhlication of the nlorlern one-inch sheets and the table 
helow gives the annui~l  output of nhrets since the nlotlern topojirnpl~ical 
aurveys were begun :- 

Yc,ru.. 1 Nortlt~*n~ / Snl~tlt~>nl I Putern 1 Tot,Ll, 
(!irvlc. Circle. Circle. 

l!lllli-I17 1 I 
l!lll-0 . . I ; , '  2 ,  .-D : 1 
l!lllK-I)!) . , :13 3'1 / I iH  I 1.1 2 

I I 
: ; ! b  
:!:I 
till 
:IN 
I * 

89 
. .  

Total Puhlisl~e~l (ill:: :!S:l 4113 i 1 . 3 ~ 4  
' ' _  - - 

No. of I-in,.ll al~cctx which \\-ill ~ ~ o t  hr* I 
l ) ( ~ h l i ~ l ~ ~ d  6110(le :1r,'8 is ~:o\-ercd 11y / 
I l ~ ~ h l i n I ~ ~ ~ l  (.inch n h ~ , c t u  . . .  I , 1 4  

-- - _  ,--__ 



In addition to the elrovc outturn ol' ~noilerrr one-inclr tll~eets. 26 
sileeta prep;lred Fronl n~o(lern rrvelrue surveys 1r;lve I~cen received for  

publiclltion, ;lnrl 27 pul,lisl~erl as prc,lirnin:~ry eilitior~s penclirrg their 

topogr:lphic:ll revision at holue future datt! ( t l i f / r  I I I I~CX IllapR KO. 7 
and No. 8 ) ;  speci;ll orlitions of 19 ~ n o ~ l e r n  oue-inch sheete have I~een 

publisheil at  the rcrlnest of Local C ; o v e r n ~ ~ ~ e ~ r t s  to sho\v ~ i l l a g e  Imun- 

darica. 
T o  lllaiutaiu stocks or to xive rtfect t ~ r  i ~ ~ ~ p o r t ; ~ n t  cl~;~ujics due to 

thc dcvelopr~rent of conl~nnnic:tt,ions, 27 rnorleru one-inch nnrl 43 0111 
style "11 various sc:~les Ira\-e Ireen reprintell. TIIV i ~ ~ c r e : ~ s c  in 

the of u~odern one-inch s l~ec ts  i n  becoming l~narlie~l, 6 ,  12,  and 
27 i n  tile lnnt tlrre~, ye;lrs ; t,his illcrease \!'ill natlrr;llly col~tirltle ;~nrl 

; ~ d ~ l  consiiler:~l)ly to tlrv \vork of the Pl~oto.-T.itho. OtTice. 

65. (61 Topographical Mags on the scale of !, inch to 1 mile. 
(Virlr, I n ~ l e s  rn:lp KO. I)!.-In ;1111litio11 to the are:ls \vhich ;Ire IreinK so~.ve).erl 

arlil pul,lishrrl o ~ r  the &-inell scale, of \vl~icli 4 s l ~ e ~ , t s  have I~een ~ I I I J -  

lished t l ~ i s  year ~ l ~ a k i n g  a tot:~l of 5 sheets, I~i~ll '-ir~cJ~ 111:lpli are also 

being prepared of all those :rrr:ls already pnlrlisl~r~rl on the 1-inch scalv. 

21 such sheets have heen pulrlisl~ecl and (iO :Ire nl~rler pulrlic:~tion. this 

hmnch of publication is therrl~rro in full s\ving. 

66. (cj The map of India on the scale of : inch to 1 mile. 
(V;d< Index L I I : L ~  KO. lo).-This Irlnp is prep:~recl in "clegree slret-ts" ~vhiclr 

iucl~r~le l a x  l o ,  or tlrc area coverecl Ijy lti one-inch sheets. 

The lollowing t ; ~ l ~ l c  sl~o\vs the progress 111:rcle ill pnl)lic;~tion :-- 

The uu~nlwr ol t l~ese  sl~eets  receivc~l for puhlic:~tion I I : I ~  Ireen 

I r c l r c e l  i c e  I '  i ~ t r o l n c t i ~ r  I '  I II:III'-~IICII s e t  I'en- 
dil~ji the prep:~r:~tior~ 01' new clcjirre s l~eets  fro111 n~oclrrn Nur\eys, 

2 8  de,qec sheets I1:1\.r I)e(-n pulllisl~e~l (lorin; the year .IS Provi- 
sional I?~RIICR; t l~ese alro 1111'roly extri~cts fro111 thr r ~ ~ _ r r r , ~ v ~ r l  A t l i ~ ~  

f;rr ;IS ponsihle ; cnnsrvloentl~- only i f  rl-prints of Atlas sllccts \vltre 

ptrlrlisherl rluriug thc ye:lr as corl~p;~rc~l  to 1::i iu t l l ~  previous yc.:lr. 

87. (d )  Geographical Maps on the one-millionth scale, 
(nl~out  1(i l~~ilen to 1 inch). ( I.;(lfs Inrlcx I I I : I ~  KO. I I).-During t l ~ e  

yc:~r (i ne\s ~ l ~ r ( s t s  o f  this ~ c r i e ~  U I I ~  e n g : ~ v e d  e~l i t in l~s  of tllrce were 

pul~limhcil ; the rerni~inder ~11o111rl IN. p~~lrlislrc~il shortly. As t l ~ e  pnllli- 

c;~tinn of this series h : ~ s  i~s t r r r~ lc~l  over Illnny years, clnrinji \rrl~ich 
time ronntnnt i~nprovell~c~ntli Ilavc. I ~ e r o  introrlurrrl. opportnnity nil1 

t)e t ;~l irn.  when nc~v eriitious are necoss:lry, to make the \vlro!e 

serics u u i l o r ~ ~ ~ ,  they C:III tllet~ he ,joine(l together when re~luired o r  
for111 n basiu for 1'roviuci;rl Ini1p.i. Sever;rl of these sheets are 

a l ~ o  Iwing cosavell .  
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68. ( d )  La Carte Internationale du Monde au 1,000,000':- 
(Vide Index lllnp No. 1.1). A f111l (lescription of t,he genesis of this 

series wna given iu the General Report fo r  191:1-14. One sheet No. N. F. 
42 11;1s bcen publishe~l (luring the year. 

69. (e) Geographical Maps on the two-millionth scale 
(ilbont 32 ~nilt-s to  1 incll). (Virlc Indes lnap KO. 1:3).-Ttvo 
Kithi5wilr i111t1 AniI:~nlnns, were p~~l~l i sher l  cluriug the year nnd three 

are in h n n ~ l .  
70. (f) General Maps on small scales .-The Poli t ic~~l ellition 

of the  l\1;1p ol' 1111lii1 an11 Ai!ji~cent Coontries, sc:ile 32 ~niles to 1 illcll, 
in 12 sheets. \t7ns pnl)lishe~l :mil :I co~rnlleucenlent hi~n I)een tnade n.itll 
the  hill uharling for ;I. xhntletl an11 lnyereil ellition. 

' rhe annunl e<lition ol' the Knil\v:\y A ~ l ~ ~ ~ i n i s t r n t i o n  M:lp of India ,,.:IS 
p ~ l ) l i a h e ~ l  as usnnl. Two I'rovinciol 111:1ps, Billfir an11 Orisn:~, ;1nt1 the 
Pnn,j ;~l~.  11:lve 111il11e goo11 p1.0grexs. 

71. (g) Special maps .-&1i1ny special Innps, &c., have I~een prepared 
for  the various ilepartn~entn of  (:ovcrnment. 110th 11nperi:ll nntl Local, and 
for  the General St;~tt'. 

72. The ~ ~ l o s t  ~~ot ice i~ l ) le  features this year in the BIap Pnl,]i- 

c:~t ioi~ Otlices are :- 
(it) 'J'he 1;lrge increase ol' pnlls in the 1'11oto.-Litl~o. Otlicc, 

33" , . over the pmvions rerorll. 
( I , )  T11e s tea~ly   nil constant incre:~se of llraps insne~l t ~ y  

the h l :~p  Hecorll :~nrl Insae Olfice. 
( P )  The :.rent i n c r c : ~ ~ e  in I I I X ~ S  \vIiic11 ;IT? fo l~ le~l  wit11 

stifeners, wit11 title3 OII  the front anti often intleses a t  

the I~nclc, ent:~iling a li~rge incre~asc: of work. 

73. Map Record and Issue 0fflce.-The face v:~lue of rrr:tps 
recei\.eil (luring the year 11111ler report, fro111 the printing ofices 
arl~ounterl to Hs. 4,89,206. 'l'l~is SIIIII i11cIutIe~ Hs. 5,344 ; ~ n d  
RH. 59.495. the villne of I I I ~ I P R  printetl in t l ~ e  ICngri~ving an11 l lehra 
Dim Ofices respt.cti\,ely. 

Details of the n u ~ l ~ l ~ e r s  an11 cli~sses of nlnpx pul~lishecl during the 
year ;~orl their I';~ce villue ;lrla given in T;ll~lc IV on page 32. 

The tot;ll nun~ber  of Innpn issue~l 1'1.o11r the Office during the y e ~ l r  
wae 4:3j, l3l  o l  an a x p e g a t e  vi~lue or Rn. S,l7,85H. 

The r le t i~ i l~  are :IN follo\vs:- 
p~ - 

The n o ~ n l ~ e r  o l  I I I ~ I ~ S .  coverell hy 1827 separate or t le r~ .  supplietl 
t o  the nlilitary :~nthoritiew wnH I.IO.OX4 of an aggregate \'nl11e of 
RR. 7!),(j52. 

I t  I I I ~ I ~  I J ~  note(l, :IS H I I O W ~ I I ~  the i n ~ r c i 1 ~ ~ ~ 1 1  use to which the 
1n:lpu of Iutlia are I~eing put, that in the Surv1.y ye:w 1!)0li-07 
the nn~l~hern  issrle(1 I J ~  this oflice were 103,502 as c o ~ ~ ~ p n r e ~ l  wit11 
4:37:131 i ~ s u e d  li~nt yew, no that (luring the preceding ten year8 
the nuurhern have incre;~se~l  rllore thi111 lour-foltl. T h i ~  incrtvlae i8 
chiefly ilue to the Inrgcr nu1111~er is~netl  to (Iovern~ncnt officials which 
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last yenr totalled 405,992, while private persons, who in 1908-09 
took 23,940 milps, only ordered 31,13!b last year. From this it 
would appear that  our 111ap~ tlo not  receive the same appreciation 
from private inrlivitluals as from Government officials. The tliagram 
below illustrates the figures for the  last ten years :- 

Number of 
DIAGRAM SHOWING ISSUES O F  

maps issued. MAPS BY THE MAP RECORD & ISSUE OFFICE. 
500,000 

400,000 

300,000 

200,000 

100,000 

Year 190 16 

The building of the new racks for  nlaps in one of the  lnap 
store roolna, which was comlncnced tluring the year by thc Muthe- 
matical Instrument Office, is practically coinplete null the r:lcks will 
Rhortly he ready to nccommod.~te a stock of 1,386 ~nodcrn size sllects, 

74. No. 1 ( H e a d  Q u a r t e r s )  Drawing Ofice.-Two slieets of the 
Intlin and Adjacent Countries Series on the one-u~illionth scale Rere 
drawn ant1 \\.ill be sent Lor pulJicntion shortly. Towns and vi1l:lge sites 
m e  now cl.~ssifie~l accor~ling to their ad~ninistrative iwportance, the 
style and size of the lettering of  their nnlneR varicn with their administrative 
importance ant1 popu1:ltion Four ~ l l e r t s  whicl1 were prtblished previous to 
this clasnificl~tiou have heen :lltered accordingly: one has been sent for  reprint, 

and t l ~ e  retn~rining t l~ree  ~ h o u l d  he cornploted hy the ~niddle of Noveu~ber 
1916. Four other sheets of this series are in various s t ~ ~ g e ~  of completion. 
The compi1:~tiot~ snd thawing 01 three sheets of the Southern Asia Series, 
two-tnillionth scale, are  ell advnnced : one sheet should be rendy fog 
publication by the middle of nest  year. 
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The patterns of  tlrrec sheets \Yere prepared For the engraved edi- 
tion of the one-~nilliontli India anrl Adjacent Countrieu Series, and twro 
are in han~l .  Two patterns of the one-millionth Internotional Seriea, in 
which the values of heights anrl contoltrs ore in n~etres,  were supplieil to  
the  Engr:~ving Office, and the pi~tterus of four other sheets are well 
adv:~ncetl. The cotnpili~tion of a I:~r,ve area for the four-millionth Innp of  
India, n.l~iclr is to  supersede the present 64-mile tn:~p, h:rs now Leen 
supplie~l tn the Engrnving Ofice. 

Tlic dlrrj~l~i?~!y crnrl 12e)1rini Sv~, l io~fs  co~npletefl 20 chagree sheets hasell 
on old ; ~ t l : ~ s   sheet^, :111(1 1 7  are in 11;tnll. These degrce s l~ee ts  ;Ire classell 
us "Provision;~l Issnes" : ~ n ( l  printe~l  in I)l;~ck. They h:~ve been 1)ronght 
u p  to date ;IS regar,ls r.ril\vays, ro:~ils, c;~n;rls, kc. ,  from inforu~ation 
supplier1 f r o ~ n  estril-~leparttnental sources. They will Ile eventually supcSr- 

conles n~rqlel. revision survey. 'rile l'rovil~ci;~l 111i1ps of the Put!jal, and 
Rihar  nil Orissn on the one-tnilliontl~ sc:de were in l~anrl the latter h;lving 
been sent for ~~ubl ic :~ t ion ,  :11111 t11.1t of Ass;r111 was brought up to d;rte 
from the 1;ltest iufor~l~ation :~v.~ilol)le. These Provincial tnnpv are in tile 
s:llne style :IS, ~ I I I I I  I):1se11 on. the oue-~~~i l l ion th  slreets covering tile Hallle 
;Ire&. A l'opulatioll M . I ~  of Incli;~, ~ c o l e  180 rl~ilen to an iuc l~ ,  \vitl~ 
surprir~t  origint~l to illustrate the co-operative credit stiltistics lor 1914.15 

was co~nplr.tetl i~ntl p~~blislred. The 32-111ile R;rilw:~y St;rtion Map o l  Iu~l ia ,  
wlrirlr w:ln I:~st re\.ise~l in 1912, h:rs I~cen corrected up to 3 l s t  IkIarch 1916. 

Iurlia for the prrl.posc. of correctill:: the copper plates lor the new 
c ~ l i t i o ~ ~  of the politic*i~l : I I I I ~  lajure~l  eilitionr of this 111:lp. Tlie for~ner 
was pul)lishe~l (luring the year. The 64-111iIe III;IP of Inl l i ;~ showing r i~ i l \vay~ 

originals of 1 2 5  maps on  various 8cale.i I I : I V ~  heen I ~ r o u g l ~ t  up to  tl:ite 
to supply reprints. In  a~hlitiou, a large nu~n\ )e r  of m:rps ~lr;r\vn in circle 
otlices an(l tieltl parties I~nve p;1sse11 tlrrough the 1)rurring Office for 

execute~l in thiu section 
Thirty-lour sheets on various sc;~ley jvc1.e s t n ~ n p - s h : ~ ~ l e ~ l  ;un~l sent 

for  printing. I I U I I  10 are in course ol  ~ , rep ;~r :~ t ion .  
Six III:IPR O F  tltr' )11,111 I ~ r r l f - i ~ ~ c l ~  rori~,s were cot~~pleterl during the 

year. FOIII. sheets in v;rrionq stilges or c ~ ~ ~ n p l e t i o n  are expectell to he 
re:111y for pul~lic;~tinn Iby Rl;~rch 1 9 l i .  

l'hv O(1ir.r ('IJ,)!~ S w t i , ~ ~ ,  conti~~rlerl to  I I I : I ~ I I ~ : I ~ I I  ;I co~nplete record 
of all altrri~tiooa at111 atltlitions ninrc the 11;ite of survey that nre 
Irought to notice I I ~  t l ~ e  loc:~l authorities 40 tlr:~t this inlorn~:rtion m y  
he inclu~le~l  in new e t l i t io~~s  of 1ll;lpn. S ~ r c h  acltlitions an11 ronection3 Irave 
I,eel~ c:~rriell nut on 2.5.3(i tl1:lpn. Oflice copies of i4G new lnapu hnve I)een 
I I I : I I ~ ~  (luring the yc;lr to recorll ~i111i1:tr cl~:~nges.  In  a~l~ l i t ion  to thin work 
the acctiorr hall to ~ l e ; ~ l  \vith 1-:brious rlnestions regilrrling Iievenue Survey 
1n:rps. It aha supplicg copies of originill record3 to (;overnnlent offici:ll3 
nnrl priv:~te inrlivi~ln:~lw \vllo may re,luirc the111. 

,. 1 he I.:.rrri~~ ;r~irc!/ Scct;r~~i  h;ls dealt wit11 3.04 cmes (luring t l ~ e  year 
in (lrlrlition to a g re .~ t  11oa1 of ~niacell,~neol~s work 

75. Engraving 0fBce.-In the course of the year under report 
three nl.tpn of thr- one n~i l l~onth  Inclid anal Ad1.1cent C o ~ ~ ~ ~ t r i e q  Seriee and 
two In tc rn .~ t~onal  Itrap* on tho ~,IIIII .  scale a e r c  cornplete~l, and transfers 
fro111 t l ~ e  cngr:r\.r~l  plate^ werc n ~ ~ p p l i e ~ l  to th r  Photo -Lit110 Officr. 
Six International ant1 ti\r one-n~illiontl~ III.IPR nnrl one D e p c e  fllreet 
are in hantl Of t t ~ e w  one Internatiotl.rl, three one-millionth anrl tlre 
D e s c e  @beet sre alt~~owt con~plete 
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The engraving of the new map of I n d i ~ ~  on a scale of one over 
four-n~illion, wlrich was referred to in last year'a report, has mnde 
good progress. This nlap is in four s l~ee ts  and as each of the shectn 
requires three copper  plate^ for the black, I~lue and brown colours 
there are 12 plates involved. 

During the year the periodic cor rec t i~n  of the plates of the small 
scale nlaps oE Inrlin and of Districts h:ls I~eell c ;~r r ie~ l  on. In  this 
connection it was found necessary to engrave 3 new 1)ist.rict plates 
owing to  the redistribution of arens rendering the old maps ol~solete. 
Also 2 new Index charts for the catalogue have been engraved. 

A11 the pl:tt,es of the :33..111ilc map of Iudia used for the political 
ntld layered editions of t l ~ i ~  I I I : I ~  have been revised and transfers 
supplied for reproduction. 

The follouing tn:lp8 were revised on the copper plates :-The Pro- 

vincial tn;rp of I\l;~tlras, scale one inch to 16 ~niles, C:~lcutta, scale ti inches 
t o  1 mile, 5 0  District maps. 3 4  Intiexes and 24 Atlas of Imlia sheets. 

The revision of the latter was necessary I)efore the sheets could 
be repri~tted to replenish stock. 

Among the ~niscelli~neous work carried out  nray he luentioned the 
engrnving of the t:~l)le of Conventional Signs. T l ~ e  ol),ject in view 
being to improve, as U I U C ~ I  :IS possible, the patterns bvl~ich draftsmen 
fihoultl follow in the drawing of original I I I : I ~ Y ;  it is consid~red this 
c:ln be hest acl~ieveil hy engraving. A good rle:~l of work was done 
ill connection wit11 the c~lgraving of  titles 011 p l io togr :~v~~re  plates 
whicl~ h:111 I~een prepare11 in t l ~ c  Pl~oto.-Litho. Oilice. 

111 the IJi.i,rti~r!l S~,ct;rrn of this office 23,(j;i(i iu lpre~s io~ts  were 
111n1le :IR against 30.872 last year. This tlccrease is due allnost 
eutirely to the Tort that the Atlas sheets of In(lia, ~vhich were 
i ' o ~ ~ n ~ e ~ ~ l y  p r i ~ ~ t e d  in this ofice are rnpitlly I~eing replaced I)y tile 
n ~ o ~ l e r n  1)egree Shcct Series, ;~nrl t.he Provisional Issue I>exree Sheets 
already raScrre(l to in t l ~ v  ~,eport  01 S o .  1 I)ra\r-i~lg Otice. Of the 
i ~ ~ ~ p r c a s i o ~ ~ s  taken S,215 were for  estm-rlepartl~~entnl orders, l . l ( i 6  C ~ I I I -  
lni~sion S ~ T I I I R  ill111 7.050 pl~otogr:~vl~l.es. A consi11er:tl)le nu t~~l ,c rs  or 
engraved scales Sor various put.poses \\ere also printell. 

In  the Steel I;rcirr!/ S~,clio.rr 2X(i pl:~tes were trentcd. 

76. Photo.-Litho. Offlce.- l)~~ring 1915-lti  t l~ere  was n stearly 
tlen~:lntl for maps Tor tho IIHC 01' 13spe(litionary Forrcrs. T h i ~  i le~~rnnd 
togetl~cr tvit11 a large c l u : ~ ~ ~ t i t y  01' work rctluircll I I ~  dcpiut~nellts other 
than tllv Survey ol  Jntli:~ rcsultc~l in :I lrigl~ ontturu for the year. 

'I'he n u r ~ ~ l ~ r r  of i~nprrssions p11llr1l in the ~ n n r l ~ i ~ l e  presscR was 
2,4'i!),l .L!I giving 7.75.!)!)!) tinisl~o~l nl:lps :~u(l  t l i n g r a ~ ~ ~ s .  17ro111 tllesC 
fig11re~ it is see11 t h : ~ t  an :Ivrr:lgc of I~e t~veeu  t,l~ree :u~tl four p r i t ~ t i ~ ~ ~ s  
h t ~ ~  I I ~ P I I  re~~uirt ' tl  to protltlrr e:lril fiuishc~l copy. 

The correspon(ling tiguren For 1914-15 were I!RXi,5Rl i~npressious 
an11 730,917 copirs. It. will 111, ~ ~ t r t i c e ~ l  that, thooglr t l ~ c  number of copies 
t.r~rucvl oa t  in 1!)15-l(i  sl~owegl no I:~rge incro113e over t l ~ e  tigore for t , l~e 
prcre~ling year, yet the work thnt Ir:~rl to  be (lone to  produce that 
11111nl1er of copics wan I I I I I C ~ I  groatcr, the nlaps of 1014-15 having 
nver:tgetl hetwcVn only two nn11 three printing8 per aheet, a large 
propnrtion of the Iliapa 11;rving t)een ~ i ~ ~ c n l o u r e ~ l .  Tlro l~igheut monthly 
outtr~ru w:ln nttnine~l in , J ;~nr~:~ry  I!)lti, when 101,4(iX co~npletetl c o p i e ~  
were protlurerl. 



30 OFFICE WORK.-IIEdD Ql'ARl'ER OFFICES. 

Nine nrachine presses ran for  the whole year and for s few 
months ten machines were working. The  total machine power for  the 
12 111ontl1s wns 112 machine months as against 94 machine months for  the 
previouu y e a r  There lli~s thus been a n  increase of 19% in the utilised 
~nnchiue power. The tenth a Qo:d Crown by Mann & Co. was brought 

into use in March 1916. 
During the year the office supplied one Double Elephant size hand 

press to  the Espeditionary Forces. The remaining fifteen hand presses 
produced 19,6.56 proof impressions. 

About 28'1, OF the totiil outturn represented mn.ps printed for  the 

dep;~rtment while the remaining 72"/, was conrposod of work done for 

tlre Ammy and other rlcpartments. 
The work done For the  department includes 218 new and 23 reprint 

ellitions of modern style one-incli ?naps in colours. Preliminary etlitions 
of 31 sheets were printetl in hlnck or black and brown. This includes 
four shrets reprinted. Besides tlrene 36 one-inch m:ips were reprinted 
in t , l~e olll style. The total n n ~ n l ~ e r  of one-inch maps publislred during 
the year was tllus 308. Vil/rr!/c f io~~ndtcr?/  (,(litions were printed of 
19 rnoderu one-inch sheets. OF the nezc htr!f-incli scrips, 29 sheets arere 
puhlisl~etl in colours. No reprints hiive so t'ar been issued of any sheets 
of this series. I111ring thc year 62 new rjonrter-incl~ Ucgree s l t ~ e t s  were 
printed, 22 l~e ing  l'rovisionnl editions. In  ad(1ition Degree sheets 
were repriuterl c i t l~er  in c o l o ~ ~ r s  or  in hlack or Ijlack and I~rowu. 
Reprint etlitions of 17 r l l l r~s  qf fr!tEir~ nl~ects were ;ilso p~~l)l is lre~l .  

The A\rc\'c(/(itive artrl Iir~to1~c/iin!l S e c t l o ? ~ x  r!/' t l ~ c  Plioto. R~~tsi~elr, l ~ a v e  
dealt wit11 X i 8 4  and 4,112 negatives respectively, while tile Ifelio rclttl 
Vtrnrl!/h.r Srctio,~.q togetlrer trirnerl out  5.333 plates. 

In the 111atter of 111et11otls null processen, no  great ch:~nges have been 
introlll~ced I ~ u t  several ~ ~ ~ o ~ l i t i c n t i o n s  of exiuting lnetl~otlv Irnve heen 
etl'ecterl. Mr. 1';11111ylie has llevoterl hi~nself to investigt~ting the possil)ility 
of iurproviug the printing ;1n1l libsting llunlitiea of the l~elio :rnd to  
ilcreloping the ~netholls of preparing t int  :~nrl layer platen. The results 
of his work have 11een n~ont  R I I C C ~ S H F U I  :~.n(l (lintinct i~nprove~nents in the 
lIuality of the plates an11 the prillte(1 irnpreusion~ 11:lve I)(*rn ntt:~inerl. 

The l'Iirr/o. L~r!/rrroir)~ r S ~ c / i v ? ~  c l ~ ~ r i n g  tlre year prep:~rell 2 0  pl~oto- 
gravure pl;rtes. 531 11:1lf-tone blocks ;ln,l 141 line I~locku. Fro111 tho half- 
tone iro<l line I)locks ;In a g ~ v c g ; ~ t e  of 9H0..59:3 i ~ ~ ~ p r e u x i o n ~  wtnre pulle~l. 

The Il'!,pr, I'r.i~iti~j!/ Scctio)) set n p  5.:1%:1 p:rges 111 rn:rtter of which, 
in :III. 1,144,0i.5 copies were printell, .',05:{,(j(j:3 i r ~ ~ p r e s s i o ~ ~ s  I~eing pnllefl. 

Out-turn of Photo.-Litho. O f i c e  during 1915-16. 

Ya.:tr. C'cnat 
uHic.o*. I I, 

~ -. . ~ -~ --- 

i I Na. Ra. , /:a. 1 I 
! ! 

y:,1,,,,,, f 
o,lt-t,,rr, ,rt 

- r i b  t <.s. 

!(P(.o\.(.~(.I~ 
111 (,:t*l~ or 
It? '~~~~~~~ 

alrlnit. 

XI:AII IEI~  or m r *  1~1~lx~rb:I~. 
- .  . - -~. .. .- 

I ) ~ . ~ u ~ r t .  Otlwr tllnl~ 
t ~) ,- l~iurt~~~,lnt>l~.  TntlL'. 



OFFICE WORK.-HEAD QUARTER OFFICES.  a1 

TABLE B. 

77. Mathematical Instrument OfiIce.-D~uing the year from 
1st  April 191.5 to 31st M;~rch 1916, there was a reduction in the demands 
made on this office (vitlc item 1 in paru. 2) as well :IS in the v:tlue of 
work (lone (vitlc item 6 in p:lr;l. 2), and there was respectively a loss 
of Rs. 6,145 and Rs. 30,421 against :I profit of Rs. 38,366 ; ~ n d  Rs. 22,012 
in the year 1914-15. T l ~ e  losses are however merely no ln i~~al ,  and ;rre 
clue to illvoices for certain items of heavy work done in the Workshop 
and issued fro111 the Serviceal~lc Storen not  having been drawn in 1915-16 
but during the current official year, and hence the figures  lid not  appe:tr 
in the accounts for 1915-16. 

2. Below are given the usual comp;rrative tigures for the lust 3 
years :- 

1 2 1 : 1 - 1  5 1 6 1 7  

I .  ~ o t a l  i s s ~ ~ p s  to I '~~l>li(: ORirvs ns shown ill t.lw .1.16,(il:! ; 2.51.818 
Profit i ~ n d  L< , IL~~ s t ~ ~ t i . n l v n t ~  of R ~ O ~ P S .  

2 .  Trl111v $81 r(.]>:tir< to i l l s t ~ ~ l ~ ~ n ( . n t s  r('cc'ired fnr ! I  52.535 
r r~ tn i r s  ;~ncl r(.tnrnetl ill n .w,~viccrl,lr vonditiorr. 

, 

- i I 
I -  2 5  35,ilO 1 8i>,OOl, I 6,403 i l.!hI3,141 2.1~l2.119 

1914-15 1 2. lnn. los  I ni.732 / l,ml.40:1 ; 5.987 ! 1,3l i ,298 j 2,192,811 
I 

1915-181 2,915,149 1 86.373 j 894.220 1 5.383 / 1,145,075 2,053,683 
I I I 

N ~ ~ ~ n h r r  of 
imprcainna 

pnlled in 
Litho. Branch. 

I TYPE SECTION OUT-TURN. 
N u ~ n h e r  of i Nun~hel. of ...-. . - 
hdf- tonr  linr-l>lock 1 

- -  ~ ~~. 
:$. VILI;II' of ~ I ~ S ~ ~ I I I I I C I I ~ S  ~ . ( , e r iv~r l  fro111 G O V C ~ I I I I I C ~ ~  

0fivc1.s ~ . I I C * I I  no l o ~ l ~ ( * r  r e y ~ ~ i r e d .  
I .  Book vnlur of fill, s t n k  of ~ T I S ~ ~ I I I I I I Y I ~ S ,  kc..  in 

R~,rvicci~l,lr Stnrcx 
5.  nook  V I L I I I V  of t111, s t w k  of  instr l l~~lents .  Lc.. i ~ t  

I<rp~~irttl,le Stores. 
6 .  Tot:~l  vnlllv of \ \ .~~rk  dnnr in thv Wol.ksllol, . . .  
7. \'nln~. ~ r f  in~trl11111'11ts I B I : L I I I I ~ ~ ~ < : ~ I I  I I o r k -  

sllol' filr Svrvivr:~l>lc~ Stnn,a. 
S .  V>r111c 01 I I I S ~ I . I I B I I , ~ I ~ ~ R  1,111.ckrts~d lo(,:111y . . . 
9. \'nlll(:of in~tr11111(~llts rlnil l n l~ to i lds  nhtrrinc~l fronl 

i ~ ~ p r n s i o n ~  
pulled. 

GO.NOII / 4 54,411 

I 1 3 ,  5.68631 

! I  i ' 70.896 

2;lO.i52 ' 2.44,031. i 1.96.704 
I !  Si.491 , 71.841 i !l.O(iO O.i!VL , 11.255 
S:l.2l:l I 2.:8.:JNO , 1.69.073 

impreninna / Pagca or it,crna (hpivs Impr~nuiunn 
pulled. published. printed. ~ ~ u l l e i l .  

E I I C ~ : L I I ~  t l ~ r o ~ ~ p l ~  t11~. Ilir~'(.tt~r 6~111.1.11l nf S ~ O T C ~ .  
10. h r ~ , r ; ~ ~ c  No. 01 a ~ ~ ~ p l ~ ~ g c ~ > s  rrnd tllcir plry 

3. 1)nring the year tile utock of :dl the three stores, (the Service 
nl~lc. the Hepairal~lo and the fil:~teril~d Storen), nras twice tatke11 and tile 
tlincrepnucies ~ioticetl have I~een ad,justed. 



Cl2 OFFICE Jf1ORII.-HE'AD QUARTER OFFICES. 

Table 1V.-Departmental Publications, Calcutta, 1915-16. 

Note.-For apeoinl publ~cot~ons at Del~ra Diln, v i r h ,  p q r s  :I3 to 3;. 

LETTERPRESS. 

1. Sors,ry of Irldia. Gvr~err l  liel,ort,. 1914-13. Pricc Rs. 2. 

2. Reror,ls of tllu S ~ ~ r v e y  of Indin, Volumo V I I ,  1813-11. I'ricr Rs. 4 .  

3. 30. (10. do. IX, 191.1-13. Price Rs. 4. 

... I n d i a  and  Adjacvl~t  Coor~tr ies  
Do. ( I ~ ~ t , ~ r ~ ~ a t , i o ~ l : ~ l  Srr ics)  . . 

TOPOGRAPHICAL MAPS. 

1)6(;116E SI lEE1 '  SISRIES. 
M o d m l  ... ... . . 
Froub Atlns 111ntcrin1 .. ... 

HA LF-141' l l  SKRlR.9. 

. . .  M o d e m  . . .  

OF DlFFEnEXT LIAPS 
O F  EACII CLASS 

C l ~ ~ s s  of Mnps. RECEIFEIl. Numhcr of 

GEOGRAPHICAL MAPS. 

M a p s  of Indin .,. 4 1,820 5,530 
S o u t l ~ ~ r n  h i : ,  Srl.irs . . , .. I :2,00il,ll00 

1:1.000,000! 5 
1:1,000,000 1 

I 
I 
I 
I 

I"-4 111ilc.a i 6 
Do. 1 28 

. I -2 111i1vs 25 I 

5 
4 

. . . . . .  

10 
23 

. . .  

IJSI? ' - ISGII  S I ~ I i I G S .  

mod en^ . . 192 ?S 
...... 

15) 

72 

?.31i0 

Do. (Pr? l i~~r innrp .  E ~ l i t i o l ~ ~ )  
Do (\ 'ill:~gr l<rn~n(lrrr!- l:~litious) 

Old  St,glr Sllc.ets .. 

MISCELLANEOUS. 

At/,,s ,!f l~t,li,t  .S,rir8 ,,. . .  

5,142 
i.605 

300 

14.SIH 
12,ltil) 

12,280 

Dm. 26 
Dg), . . .  

! 
$1"-l,;il,, i 

8 . 
I',..I 1ui1r2 j 

I 

l"-.l lnil<>s ! ...... 
4.521; 
5,439 

400 

5,72(; 
5.384 

2.57.7:jIJ 

4,89.208 

3,82,2.l(j 

7,502 
300 

14,421 
15,01!) 

12.280 

LO.>,?X2 
lS.000 

1,900 

12,485 

8.5s: 
J ' r , ~ ~ ~ i ~ w i ~ , I  .\/ffl~8 ... ... 

. 1)istvirt 111,rps ... 

t t i  I I . . .  

"I,,"' 0' "it" ","' "",""","I' , , 

1,dr.r .lIul,.~ 
, ~ ~ i 8 ~ ~ l l ~ t ~ ~ v ~ ~ ~ ~ ~  .lI,#lt.s 

--- -- 

Totals for 1915-16 ... 

COmrsT),>~~cling tntl~ltl for I!Il4-13 . . 

1,02,G$Z 
12,250 
3,SOO 

1R.372 

8,!)67 
~ i u i n u s  I 10 0 1 . . . . . ,  I - 4 1  20 1 2,%YS!) 
I '-5 miles ~ 

, 512.1 
20 t i  23.0:!8 

Do. I 1.012 :%!)2,2;d 

-- -- 
.... . . . . .  1 1.356 

- 1  . 

' 500 
""' i 

494 , 
_ 

785 

626.329 
~ -- 

(ilj,fii!) 



OFFICE WORK.-DEHRA DUN. 

11.-IIEI-IRA DUN OFFICES. 

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

78. Computing Ofice.-The revisionary triangulation a t  the ,junc- 

tion of the Burnia Coast Series and the hlanipur Meridional Series W:IR conr- 
pletcd in February 191(i by No. 1 5  Party and the ai1,justulent of the fiurula 

Qu:~tlrilater:rl, which was stopper1 penlling the conrpletioo of the above, was 
resuuled according to the new aurl short ~netbocl referred to in the previous 

report, I t  is hoped that  the a(1,jufittnent will be finished in 1916, when it will 

he possible to proceed \vith tlie pul)licntion of the Burma triang~rlation 
paurplilets. The a~ljustmeut by the ahove n le t l~o~l  of the Ashta (No. 8S), 

Naldrug (No. 90), Midllle Gorlivari (KO. 92), Riiuchi (No. 83) and 
S:rmbalpur Meridional (Xo. 8.5) Series Kas etfected. 

The values of M, a criterion of tile accuracy of triangulation, were 
revised, and the probable circuit errors of the five Indian Qu:rdrilaterals com- 
puted ant] found to be in accor~lancc with the actual errors. 

Further con~putat io~ls  in counectio~l with Professional Paper S o .  16, 

now in tlie press, were made during tlre yenr. 
Computations 01 Dynamic and Orthometric heights of thc  following 

twelve lines of levelling were accomplished (luring the year :- I).~cc:i 
to  Mymensing11 ; Tinclhiria to I)ar,jreling ; Raicliar to Hiigalkot ; Bareilly to  
Hlthras ; E:rreilly to Meernt ; A I I I I ) ~ ~  to Dleerut ; S:ugodh:z to Multiin ant1 
Maliiwal:~ ; Solou to  Simla ; Ferozepore to Multiin (Revised); Multiin to  
Bahiiw;~lp~lr ; J a ~ ~ h z b i i d  to  (Juetta : and 13cllary to Gooty (Revified). 

Elephant Poiut Irad hitherto heen the levelling datum O F  the whole 
Hur~lla Levelling, Ilut a reconsideration of the results with two of the tidal 
ol)servatories in Hur~iia 1t.d to the adoption of Auiherst :IS the level dntulii 
for Burnr;l Levelling. Thin necessitnted the recouiput:rtion aud revision 
of all the B I I ~ I I I : ~  heights previously pnhlished, which were o ~ l l y  provisional 
so far as t l ~ e  orthometric v:~lues were conceruecl. The orthometric retlnctiou 
o l  the provisional values is IIOIT I~eiog erected, RO that  the reyulting heights 
will not be ~noditiccl lor marly years to cotue, probably not ~ r t ~ t i l  a j~r~ictiolr 
with tlie In(l i .1~ Levelling is ettecte~l. 

Grat,icule T:~l~len, on tlrc filorlitierl Secaut Couical and Polyconicnl Prqjec- 
tiou Systell~s, lor P.1rt I of the Aasili:rry Tnl~les, 5th Edition, (wlrirli in 
now in course of ~)ublicatiou 1)s ptirts) were computed : I I I ~  :lrmugetl. 

A carll indes of the records Ii:~s I~een heguu autl is nearly complete and 
nll the recorlls are now ~atislactorily stored iu suital~le r : ick~.  

D;L~:L were sup1)lied to ten ( l e p . ~ ~ . t i ~ ~ e ~ l t a l  an11 non-departn~eutal oficers 
from the old uii~nuscript recorlla an11 iu some cases suc l~  requiqitions 

were lirrt 1)y a supply ol  printecl r l ~ t a  A large nuu~her or recluisitions 
I'or profe~pio~ral I'ornls waa :rtt,rnclell to. 

Al>or~t 22'15 degree triangulation p:~n~phlets  in all were cotnpiletl ant1 
co~~rp ; i ro~l ,  1x0 of the111 p:~s~erl  tlirougl~ presn and 132 were distril~uted. 

Arl<lenrl;r to Levelling P;u~il)lrlets NOR. 4.7, 47, 78 and 7 9 ;  Five Kgure 
T:~l,les of Lng. Siues and C'onincs; Auxiliary Tahles, Part I (Graticnle 
Tahles), 5th Edition ; Depnrt~nent;~l r':~per No. 7 :mtl Record Vol~ilne V I  were 

ho~~rrt l  and ~lis tr i l~uto~l .  ProTeauio~~;ll P:~per KO. 15, ancl Record Voluu~e VIII 

ill two pnrte, are ill the h;~n(ls  of  the binrlcrs and wili shortly he out. A new 
ntitcl~ing m:rchine h :~s  s r n t l y  lucilitated the work of the bincling cstnblishnrer~t. 

The geodetic ~ n d  : I B ~ ~ O I I O L ~ ~ ~ C I L ~  observations of Rai Bal~adur Lal Singh, 

Mnh;un~nad Yakuh l<h;r~r and b1uhn111111ad Afrsz Gul, who accompsnie~l 
Sir A. Steiu to Central A ~ i n ,  were reduced. 



34 OFFICE WORK.-DEHRA DUN. 

79. Type Printing 0fflce.-The following publications l ~ a v e  been 
printed (luring the year :- 

(1) Triangulation Pnmphlrts ... ... 100. 

(2) Addendum to Le~cll ing Pnluphlct No. 89 

47 
78 
79 

Levelling Pamphlet No. 34. 
(9) Ausilin~y Tnblcs, Pnrt I,  5th Edition. 
(1) I'rofcssional Pnper No. 16 pnges 69-104. 

80. W o r k s h o p . - A  eensitive drilling machine has been received 
during the year. The integrator reported as untler construction last 
year has been satisfactorily finished. 

81. Observatories.-~Ieteorologicd observations were continued as 
usual. 

The  Ourori Seismograph has been working throughont the year. The 
local enrthqnake of 29th August 1916 clisloc:ltetl it, so that  no proper 
record wns obtained. Other earthquakes were recorded. 

P h o t o ~ a p l i s  of the son have been t :~ken on 339 days during the  
year, the sun being obscurecl on the reulaining days. 

82. Preservation o f  Trigonometrical Stations.--894 statious 
were repaired by the district officers a t  a cost of Re. 4,653-2-1. 

Out of 352 tlistricts from which reports are annually clue, 24 failed 
t o  make returns. 

83. N o .  2 ( D e h r a )  Drawing 0fflce.-Daring the year the 
work in t l r i ~  office wns carrier1 out  by the following sections:- 

( a )  Cantonment ; 
( b )  Tri :~ng~~la t ion  ; 
(c) Co~npililtio~i and Half-inch : 

(11) BIisce1l;rneou~. 

A special section was also formed to cleal with the mapping of the 
recent explorat~ions hy Sir A. Stein and C:~vulicre tle Filippi. This 
section was rn:rtle up  01 tlraftsn~en taken frorn the Half-incll and 
Cantonment sectiouu, wl~ich were consir1ernl)ly rerlncecl. A stnall section 
of draftsmen tlrilwn from the Conrpili~tion section, wag createcl to deal with 
the revision of the mop of Arnhia on the sc:lle of 1 inch = 32 tniles. 
Thifl flection was eventn:~lly taken over hy Colouel Wauhope. 



O F F I C E  WORK.-DEBRA DUN. 85 

The following is ;I summary of the work of the ofice during the 

Rongb con~pilation of map of Tibet fo r  ............ publicntion ,- ... 

Geogrnpl~icnl maps, scnle. (Fair  1,000,000 
... ... shcets) ... 

Geogrophiclrl maps, 2 scnle. (Rough 1,UU0,0UO 
co~npils t ion)  ... ... , . .  

year 1915-16 :- 

Miscelloncous Scientific diagrnlns and 
... charts . . .  . . 

Prcl in~innrg degree trinngalation charts . . 
Finnl d e p l w  trilmgolntion c l~nr t s  ... ... Half-inch Series ... ... 

Cines of mnp. 
Rl~ecta sen t  Remaining I C _ m  1 in hand. 

HEnfAnKs, 

Explorers' routr  maps . . 
Index chart to  the  Great 
Survey of India, 8cnle J ruilhon 

Can ton~ncn t  I I I I L ~ S  ... .. 

Levell i l~g cl~nrts  ... ... 
Regions Irrt.wron Leh and Knrglr~rlik 

mnpped by Cnvnliere d c  Pilippi's 
exneclition in 1913.-18, for pnblic~ction / 

74 Cnnton- 
n ~ r n t s  

I9G Rherts. 

... OII tllr s e d e  2 
SOU,00U 

Sir  Aural Stein's explorntion in Chinese 
T ~ ~ r k i s t e n  nnd Rnnso in 1900-01, 1906-08, 
10l3-l5, drnwnon thrscnle of 6 lnilcs t o  
nn inch for ln~blicotion on tho I 5011,IlUU 
sc1rlc. . . .  , . . 

I ( H i l l  I d  ~Lelr ton.  

idisccl lanro~~s Ex t ra -< le l~nr tmrn t~ l  mnps 
Map of Arnhin lrnrl Prrsitln Gulf, acslr 1 

inch = 32 nrilrs ... .., - .  

47 Cnnton- 
lucrlts 

108 Shcrts. 

4 

2 sheeta for  Souther .  
Asin Series, smle 

I 
.L,UUU,000' 

92 published. 

111cludvs 4 ~ b r e t a  of 
Adell Survey. 
Co~npleted a n d  
s t o ~ e d .  

Nil mill he pul~l ishcd in  
one sht.et. 

T h e  conlpilntion of 
these 4!) sherts  o n  
the I scale 500,11110 
in co~np l r t ed  nnd 
t,hr fair ~ l ~ n p p i n g o f  
t m  r l~ecta  in hnnd. 

NoTE.-T~c following I n d r x  rhnrte nre in hnnd and  ropics will bc nvnilnblc 
in Jnnnnry I l l l i .  

( I )  Index t o  tl11. T l i l ~ n g ~ l n t i o n  Drgr re  Chnrta of Indin. 
scnlr 1 inch = 128 milre. 

(2) Indrx  Chnrt to  t l ~ c  Orent Trigonornrtricnl Somey  of Indin. 
acnle 1 i111:h = DO miles. 

(3)  India nhowing ~ t n t i o n s  of ohae rv~~t ion  of t h c  Mngnctic  
S ~ ~ r v o y ,  ncnlc I inch = DG I I I ~ ~ P R .  



ae OFFICE WORK.-DBHRA DUN.  

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

( b )  l ' r i n ~ ~ g u l a t i o n  Section.-The work of this section was greatly 
facilitated and expedited by Circular Ortler No. 185 (Professionnl) of the 
22nd April 1915, which allowed of preliniinary charts being prepared 
without reference to  the Topographical Circles concerned. 

(c) C o ~ ~ t p i l a t i o ~ l  Sectio~~.-The compilation of the area allotted to No. 2 
Drawing Office, viz  :-Latitude 28" to  48" and Longitude 72" to  104", has 
prnctically been conipletetl on the 1 inch = 12 miles scale and will form the 
hnsis lor  the Himalayan map, and the maps of the L and L 

1.W0.000 Y.MW.W) 
~ e r i e s .  

( d )  Hctlj-inch Seetio?~.-Iu this section the work was hindered by 
t h e  transl'er of the sect,ion officer and by the removal of severill draftsmen 
t o  for111 a section for the lirapping of Sir A. Stein's explorations. 

( e )  The map of the de Filippi exploration, hetween Lch nnd Karghalilc 
will be published in one sheet on tlre 2 scale. 

5w.w 

The new 11i;ips that  are heing tlrnwn for Sir A. Stein ulill coulprise him 
explorations dnring 1900-01, 1006-08 and 1013-18 and will be published 
in  40 s l i e e t ~  on tlre 2 scale. 

*).*XI 

84. P h o t o . - Z i n c o .  Section.-During the year 1915-16 the work 
undertaken comprised :- 

Forest ~ ~ r a p ~  : 

Cantonment maps ; 
Trinnguli~tion charts ; 
Levelling charts ; 
Extra-depnrt~ne~~t:r l  Ilrnps 

During the year under review :I great nuurher of (legroe sheets drawn 
in No. G 1)rawing Office have been reprinted for the Chiel' of the General 
Staff, Siuila. 

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

- -~ - - - 

One Graining ;mtl one Litho. urachine have heen received and arn 
nnder erection. 

The wethod of storing Regiuter fllipfl an(] proofs in the plst  was con- 
sidered unnatisfnctory and is now under revision. 

85. Foreet Map Ofice.-The total nunibor oC maps issued during 
the year, both to  officiuln and the public, aniounted to 9,107, a decrease of 
8,848 on lirst year's total. Tlie g r o ~ s  lace value of t l i e ~ e  maps was 
RE. 15,649, sntl the net n r ~ ~ o u n t  renlised fro111 sales wns HE. 4,492, agi~inst 
Re. 6,HtiJ in the previous yenr. Of this nmount, RR 3,252 was recoveretl 
by book-ilebit nnd RE. 1,240 by cas l~  frour sales to private individuals ant1 
trading courpnnies. The nomber O F  maps and tieltl sections received for 

Choculnte 
and Cynnotypr 

prints. 

1.G93 

f i m  

i .aos 

Nn,  of Pull#. 

2.14.140 

3'18.520 

307,357 

1 
Yenr. 1 No. of St~lij~,cts. N o .  nf lqg i t i . ca .  

1 

1913-14 ... I 2,O-lti 
I 

1914-15 
... / 1s6!'R 

1015-1e . . .  I a,oe6 

2.3ilj 

2.967 

1,717 



storage during the year W:LS 13,071, I~esides 24 counpnt.~tion volu~nes, 

traverse field hooks, and angle I)oolcs, mil  37 traverse charts :rntl plot 

sheets. 
The I'olln\~~ing table shows, in :thstrect form, the work ilenlt wit11 by 

tlre ofice :- 

1 NL'IIUEII OF RIIEETS. 

-- 
I-in.11, 2-i11vl~ ;~lol l - i l l t l l  111:1p< of Fowst S I I ~ Y O S  1 P f i  1 llli 1 l i i  

Prorinrit~l, Dirisinnill n ~ l d  1)istvirt Forest I I I : I ~ R  ... / :1S 1,; I 6 

Working Plans ant1 31ivcplln11cous I I I ~ ~ B -  . . ,  1 S 1 3 1  '18 
8 

,Pornrs ... 1 2 i 1  I 111.1 1 1"I 

JT  J.-cIltCLE AND LOCAL I)lZdWIX(; Ol7!'FICKS. 

86. No. 3 Drawing Ol3ice ( N o r t h e r n  Circle ).-Doring tlre 
ye;lr 42 one-iuclr sheets previously surveyell an11 ilrnwn 113' parties, 

:ln(l one other o~re-i11cl1 sl~oet  I11,orlght up to ~ l i ~ t e  in t,lre Dr:~\r~ing 

Office ror reprirrtirrg. ; I I I I ~  not i~~clnlleri i l l  t l ~ c  i~hove I H I I I I ~ , ~ ~ ,  were 

s o l ~ ~ ~ ~ i t t , e d  for pnl~licntio~l. 
Tile prool '~ : I I I I ~  colonr patterus ol' (i4 nlret~ts. inclrrdin# t l~oso o l  I ~ n l f -  

iuclr : I I I I~  ~~rlir~.tel.-incl~ S ~ I C R ~ S  were prep:~re~l ~ I I I I I  ~ . e t . n r ~ ~ e ~ l  to tlre S u p ~ r i n -  

ten,lcnt, Nap P~~hlic:~tion l e ; r v i ~ ~ ~  :I l)nl;wce of color~r patterus of 8 

s11eet.s still ill II:IIII~. 
lTf~//'-; I I ~ , / I  .s/II,I,/.s C ( I I I I ] I ~ ~ I , ~ /  ,fk11i11 ,I,IO~/PI,?I II)IP-I',I~,/I I( 11f1 old sl?yLr / I ~ I / ~ ' - ~ I I C / I ,  

? ~ ~ ~ s l ~ s . - T ) u r i ~ ~ g  tl~c, jre:ll. I?  sllertr were f:~ir-dr;r\vn in the Dri~wiiig 

Office i~nrl p;~rties ol  the ('ircle :,nil rrr11~1nit.tetl for l~nl~licntior~.  

011 the hasis ol  thc one-inch sheets p~il)lisheil np to :3Oth Septe1111,er 
IRl l i ,  thero now I . ~ I I I ~ ~ I I  for c o ~ ~ ~ p l c t i o ~ r  in the K o r t l l e r ~ ~  C:ircle 199 half- 

iricl~ sheets of the kin11 nn~ler  consicler:~tion. 01' tliis 11111nhel.. the fair- 

rlrnwing of 24 sl~eets  is in hnntl. and t,he 1nateri:ll for t l ~ c  prepnr;~tio~r O F  
20 Illore lr;~s heen receivcil. 

Thc shore 11ri1111)crs (lo not incln~le ? hi~lf-inch sl~eets  in h;~nil \vhiclr 
are heing dri~wn fro111 origin:rl S I I I . ~ R ~ S  011 t l ~ e  Ilall-iuclr scale ; hut ilo 

iirclr~tle the nu~nhers tloi~lt with 11ndt.1 Part 2, Section I, p:~gu 12.  

Q I I . I ~ ~ ~ ~ I , ~ ~ - ~ I I I ~ / I  .S/IPP!.S I , O ~ I I ~ I ; ~ ~ , ~ , ~ , , I I , I I  ~ I I V - ~ I I C I I  ir11(1. / I ( I ( ~ - ~ , I C / I  , I I I I I ~ ) , ~ . -  

1 ) o r i 1 1 ~  the year t l ~ u  fi~ir-~lr:~\ving of o ~ r c  slrert was co~npleted :IIIII 

tile ~ l ~ c c t  ~ulllnittell for  pnhl ic :~ t io~~,  lei~vi~rg tlrc. f i ~ i r - ~ l r : ~ w i ~ ~ g  ol  5 slleets 

in 11i11rtl : I I I I ~  tlri~t, of 3 slreet,~ I>€  w l ~ i c l ~  tl~ts C O ~ I I ~ O I I ~ I I ~  o u e - i ~ ~ ~ l r  
or 11:1ll-i11cl1 nl~uet.; Ir:lve I~oen p ~ ~ l ) l i s l ~ o ~ l :  yet to I)e put in Ir;~ntI. 

r 3 1 . 1 1 ~  1nyt.1. gr~illc of :38 0 a ; l q  ~~repar r t l  :111il su1)111itte<l for tlre 

layered editin11 ol' t l~ i s  nl~ect. 

~ ~ i s c c ~ / f t ~ r c r ~ ~ ~ u . ~ ~ l l r i ~ r ~  the year t l ~ e  tr;~\,erse plots of   tati ion^ of 
13 ~~~rcitztrs cwnsistinp of 24 ul~eets, HCII ICS l(i ;lntl H2 i~lches to a 

~ ~ ~ i l r . ,  ol' Gnndd ~list,rict. were prept~rcd for, ant1 seut to, the Deputy 

C l o ~ ~ ~ ~ ~ ~ i n s i o ~ ~ t t r ,  C1o111li. l ' l~e  rost I I ~ I R  11ee11 recoveretl. 

87. No. 4 D r a w i n g  Offlce ( S o u t h e r n  Circle).-During tlre 
year 5li orrc-inch ant1 5 hall-inch ~ I r e e t ~ ,  mllicll h ; ~ d  heen surveyed 

11n1l fair-11rna11 Ily parties, were tinally exnrnine(1 ant1 submitteci for  

p~ll)lic:~tio~l. A1 the end oC the ye;w every ~ h e e t ,  the snrvey of wllictl 
waR c o ~ ~ ~ p l e t e d  ~ l u r i r ~ g  previou~ years, had Ileen ~ol>nritted. 



I-ltr((-i,r~clt s/r(~r,(s r-r~~nj)ilr!tl ji-om oire-iric/. ~naps.-8 sheets were 
fair-dmwn ant1 sul)~nit te~l  for publiciztion an11 ti sheets, which had been 
fair-tlmwn hy partiea, were fin:zlly es;imined and suhnritted for publication. 
A t  tlie end of tlie y e w  !I sheets were being f~;~ir-drawn in this office, 20 
sheets were being f:zir-tlrawn hy parties anrl 28 sheets, the  component 
one-inch sheets of n~hich had bcen pnl)lisherl. hi111 not been co~nu~enced.  

~ ) t r c r ~ i ~ t c ~ ~ - i ~ ~ c / t  s/ti,i,t.s r .o~)~pilr t l  ~ ' I W I L  oi?o-i1?(~11 (111(l /L(L/~'-~?IC/L ~IKI~)S.-NO 

sheet \v:~s ~uhnii t t~ed For pul,lic;~tion. At tlie encl ol  the year 4 sheets, the 
co~r~poncnt  one-incl~ sheets of whir11 h a ~ l  I~een pul)li~lreil, were heing 
fair-clra\vn an11 every sheet, the cou~ponent half-inch sheet8 of whicli had 
berri pnl)lishell, I~ntl I~een corii~ne~icecl 

The es:~rnini~tion ;In11 colourinp of the proof$ of 7 6  ~ h e e t s  an11 the hill 
s h ; ~ ~ l i u g  for Citi 8hcets were colnpleterl an11 returned to the Superintenilent, 
Ivl;lp Pill~lici~tion. 

A nunibcr of pnpils \rere instructerl i l l  fair ~lrawing. 
('onsi~leral)le i~a.;ist;~nce W;IS given to pi~rties to eni~l)le the~rr to 

co l~~ple te  their fair-drawing (luring the recess fiei~son. 
v 1 Ll~e Photo.-Zinco. Section un(lertook t l ~ e  pl~ot(~gri lpl~ic i~utl zincographic 

work re~lnirell in the circle. 
88. No. 5 D r a w i n g  Off lce  ( Eastern C i r c l e  ).-During the year, 

of 21 one-inch sheets which \\-ere reeeiveil frorn the parties, 17  were 
sublriitte~l for publication : I(i ~~npnhlishetl  proofs were received and 14 of 
these were ex;~luiued, coloure(l, ~ t u m p  slrnilecl originals prepared, :md 
subu~ittetl for p~il)licatio~i. 5 proofs of tlie p rev iou~ year were silnil;~rly 
prepareql ;111(1 sul)lr~ittetl. 

Sixteen one-incl~ reprint cases mere dealt with and 1 4  of t l ~ e ~ e  were 
eul)n~itte(l for pnl~licntion, of theae 11 unpuhlislied proofs were received 
autl :i were c o ~ l ~ p l e t e ~ l  : ~ u d  returned. The colour guides of two other 
were also prepizrell. The s tu t l~p  sl~ntlell origini~ln of 8 are ye t  to be 
prepare(1. 

I I ( ~ ( ~ - ~ I L c / ~  R/I('P~S C O ~ ~ I ~ I I ' / C ( ~  ~'I.o,,IL o?~e-J?ic/i m(ip~.-15 were received 
froin tlie parties, 1 4  were exanlined 11nd sent for publication, 9 uncorrec- 
ted proofe of these were received back For exnn~ination, prepuation of 
colonr gnides and nturrlp aliaded originals irnd of t.heae 2 were re-s~~blnitteil.  

Benitles the foregoing (i proofs of the previous y e w  were prepared 
an11 submitted. 

Q t i ( i ~ t e ~ - i r ~ c l r  a/ir!e/s r~~~,~ .p i le r l ,  ,l:r.oti~ o~~r! - i  IICIL (r,i~rl ~(LLJ-L~IcIL ?ILCC~N.- 
One sheet was received in t l ~ e  tlra\ving otlice. (j weye ~ubrnit ted for publica- 
tion, 5 proofs were receive11 ;~ntl  2 were con~pleted i~ntl re-subn~itted. The 
degree flheet (94 (3)  referrell to l a ~ t  year as being incou~plete, will flliortly 
he s ~ ~ b ~ u i t t c d  for pol~licntion, the reference8 regarding its bountl:rriea arid 
forest limits 11:zve now heen deci~leil hy the local autlioritiea. 

01 tlie one-incl~ s l i e e t ~  the nurvey of \vllich wan cornpletecl t l r~r i~ lg  the 
previoos year all have heen aul~nritteil for puhlication with the exception 
of 4 unavoi~lably ~letainell for settlenlent of hound:try questions, which 
have now heen ~leci~lerl ;lot1 the flheets will ahortly he nubniitted 

88. No. 0 ( S i m l a )  Drawing Oflice.-An clnring the previous 
year thin ofice urns organizetl in 2 section8 

The 1 1 ~ 1 i y  Sectto~r h.~a ~letrlt wit11 the preperation an11 reprotlnction of 
maplr lrntl plan8 for tlie use of the Arrny in Indiir while the Sz~ruey 
S e e t ~ o r ~  ha3 I~ecn  employetl on the preparation of trune-frontier o ~ s p s  on 
t h e  one-millionth, ~junrter-inch and linlf-inch ncalee 



Most of the work of the Sfc18rr!j S'cf.lio~? II:IS cun~istcrl in re~lri~willy in 
~noderu style, and non~eti~nes to :I. re~lucell xci~le, the 1n;lpn alrec~Jy 
exinting, with the incorpor:ltion ol' nuch :~~lrIition:~l inl'or~uation of recent 

ante as lllay I!:~ve heen :~v;lil:~l)le. 

90. Bengal and Bihar and Orissa Drawing 0mce.- 
( I I , L ~ ~ , I . ~ ( L /  St~i~),lr/,rrl ,llrcl~/)i~)!l aY~~.lioi) ). Thin ot1ic1. continuer1 unller 
t l ~ e  ( l i rect io~~ of the l)irector ol' Snrveyn. I!eng;~l. 

In Hi l~ i r  awl Oriw:~, 1 3  one-incl~ sl~eets  were snl)~l~ittell for pul~lication, 
4 are nearly r r a ~ l y  ;1n11 2 i  are in I~anrl: only S shvets ol' this Province 
re~n:~ining to hc taken 1111. 

111 He~lg;~l I3 one-ihch uheets mere 8ublnitte.l for 1~uhlici~ti011. 2 
are neilrly rr:r~ly i~nrl 25 are in 11;1n(l. 'l'wo c h a ~ ~ g c s  regarilin_v the 
maps prepred  in this office have I)een introduc~!d:-(0) in pre- 
viour; year8 ; I I I  :Ire:m cont;~i t~ing llills or w ~ s t e  li~nd \vllich were 
not riu,veye~l were hhown I~lank, in future these I)lankn will be 
filled up fro111 0111 one-inch 1n:lpn; this will rellnce the outturn Ilut 
the 1n;Ips pro~loceil will I I C  ~nuclr Inore useCul I'or gener;~l purposes; 
( b )  these ul~eetv being ~r~ocl l  nenrer in ~lu:llitg to topogrilphical 
lntlps tll:~n previol~sly will therefore Ile pul,linhefl in colourn. 



PART 4.-WORK FOR OTHER GOVERNMENT 
DEPARTMENTS. 

91. N o r t h e r n  Circle.-,Vo. :' PILI'/,I/ ct~rried out  a survey on 

the fonr-inch scale oS the l ~ c ~ t l  works ol' the 1,ower Blri  Doiil, C;\n:~l for 
the 1rriK;ltion I)r i~l~ch ol' t l ~ e  Pon.jnl) Pnhlic Works D e p i r t u ~ e n t .  

OIIP surveyor  IS ~leputerl For this \vorl; which ur;ls under execution 
from the 28th .l;~nuary l!ll(j to the en11 ol' the Survey year. 

,To. . ? ( I  I'III.(!/ ( f ~ ' ~ t ~ ~ t u ~ ~ ~ l ~ c ~ ~ t ) . - T l ~ i s  I'arty contillued the Ynrvey ol' the 
C a n t o ~ ~ r l ~ e l ~ t s  a1111 hlilitary sti~tions or Upper Indin. T l ~ e  tlotail~ of the 
work clone I)y it :Ire s l ~ e \ v ~ l  on payc 17. 

l't,i~,jrtl~ Ric~orcri,~ I ) l ~ r l t ~ l ~ ~ l ~ ~ ~ ~ ~ t . - - A s  in previous yeitrs this Detachlllent 
W ~ S  escl~~sively eu~ployeil on loc;~l snr\,eys in the P~u?i;rh. The details of 
the 1%-ork tlol~e are sl~emn OII pages 18 ; I I I I ~  I!). 

S;IJI /II  Str~.t.r,!y I ) e t r r ~ ~ l ~ ~ ~ c r ~ ~ ~ t  colr~plete(l the new large scale survey of 

t,he S i ~ l ~ l i ~  Municil)i~lity. for clet:~ils see p:~ge 19. 

92. Southern Circle.-'rhe special snrvey on  the ~ c n l e  of 1 3  
inchvr t o  ;I 111ile (,I' reserve11 fr~rests in t l ~ e  Hy~leriihiirl S h t e  a.as 
~ ~ I I I I I I ~ I I C ~ , ~ .  So .  (i T'arty snrveyc~l ;In area of 130 Hclrlnre miles an11 
tri:rnKnl;~te~l ;In ;Ire;l of :111nut 200 S , ~ I I : I ~ V  111ilt-s. 'J'lle ront of this work is 
11ei11g I~cirne 1)s t l ~ e  S i z i ~ l l ' s  C : O V ~ ~ I I I I I ~ I I ~ .  

One surveyor of S o .  i T'nrty \v;~s pl i~ce~l  on ~leputntinn 1111ring t t ~ e  
tie111 se;lsoll wit11 t l ~ e  M ; ~ ~ l r n s  Survey I ) e p ; ~ r t , ~ ~ ~ e n t  to survey ~lisputed 
ho~in~lnricx i l l  t l ~ r  Parl;liilnerli bliilinlis of tile (;s~!iirl~ tlistrict of M;~drus. 

Oue surveyor ol' No. x Party W;IN pli~cerl on ilepntntion (luring the 
fie111 setrson \\-it11 the Forest 1)epartlllent in C'oorg to anrvejr ~evera l  
forest pl:~l~tutions in the 11ei~I1l)onrl1ot111 of blcrcfira. 

93. Eastern Circle.- t \ t  the rp1111ert O F  the (:eneri~l StnH; Bnrnm:~ 
Division. S o .  11 P ;~r t j -  s~~r\-c*yc,~l :In area oF i O  q u a r e  111iles a1)out '75 
~ ~ l i l e s  nlue north ol' Jlny111yo. on I-inch wale, Inr the prep:~r;~tion of the 
Artillery Practice ( ' ~ I I I I ~  M:I~I. 

94. Map Publication 0fflces.-A I proportion of the 
\vork (,I' tl~er 1'11oto.-T.itl~o. OHice is lor other (2overn11rent depart- 
111c.nt.i : \vc:~ther cl~arta.  p h ~ t o g r n p l ~ s  for the Archeolngicsl ant1 other 
d e p a r t ~ ~ ~ e l ~ t a .  pli1113. I I I : I ~ H  h r  the ( : e n ( ~ i ~ l  St:~tl' an11 111i111y others were 
repro~lncerl llllriny tht. year. the i ~ ~ c . r e ; ~ s e  nl 111;1chinex enal~ling the 
Survr.y oF Inilii~ to t :~k(*  U ~ I  I I I O S ~  o f  the 11-ork ~ i ~ n t  ill. T l ~ e  T)r;~\ving 
OHic:e ; ~ l s o  prl*pnrecl l'ost;~l. H:~ilw;~,v, M n l ~ ~ t ~ n v r r .  Artillery Pri~ctice and 
ot11t.r I I I : I ~ ~ .  \vl~ile t l ~ e  fil:11) I :~cr~r<l  i~ntl ISSIIR  office'^ ~ I I ~ I ~ I I  work is t,he 
ins~n* 111' I I I ~ I ~ H  t11 otl~c'r ~Icpnrt l~~entt l .  

95. M a t h e m a t i c a l  Instrument 0fflce.--HelioFaphn, u,:~tches, 
r;rngt. t in~l t~r r ,  :In(] ~ ~ e r i s c o p e ~ .  kc . ,  11;1ve Icen isstlcrl un~l  repaircrl in I;u,ve 
rl~1:~1~tities. i~nll thir otlic~. nli  r~su :~ l  supplieil ;~n t l  repoire~l iun t ru l~~cnts  for 
all (:ovcrn~~lt.nt ~~tl ices.  t'l.ovinrii~l :111rl I ~ ~ ~ p r r i ; ~ l .  

06. D e h r a  D u n  OWce8.-I\ very arrnrntt- trnvcrrce ol' the honn11;1ry 
of t l ~ v  I l ~ ~ p e r i : ~ l  1)elhi Arcs on thaa right I~anli ol  the .Junlnn w;la e x e c ~ ~ t e ~ l  
I)y S o .  I!) I't~rty ;it t l ~ r  request nf the (:hiel' Engineer, P ~ ~ h l i c  \Yorks 
n e p : ~ r t ~ ~ ~ e n t .  I)elhi Province. 

A consi~ler;~l~le n1u1111er of r c ~ l ~ ~ i s i t i n n ~  for ~ la tn ,  p;~rticularly wit11 regard 
to  thc 111ost r1.rv11t liol,~ ell' levrlri, wlrich Ilavo not aet  hcen pol)lishcd, 
a r r c  r o ~ r ~ l t l i r ~ l  wit11 I)y the C'c~n~l)utin,v Oflice. 

Fi\l- Inaps of  V : I ~ ~ I I I I S  kintlrr xverv p r n r l ~ l c ~ ~ l  11y S o .  .2 Z)mwinR Office 
lor other ~lepnrtu~enta.  
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