
. i C 
1 . q '  

RAL.  ~ E B O ~ T ,  .- 4: 7 , $*. .q, 

:. .!; '&*% 8 .  .- 
, b 1' . .4>; I 

OPERATIONS 

*$ Z'EB , 

ji5nru4g af ,..Jjniita. 
BtJRlMQ THE 8'klliF~EY YPkR 

nsspzs. . 

I . t . . 
~ P W ~ .  DWWTHBET 0% 

- o m . a  a. B<QELR& . . ~ . B ~ I . ,  ri.~., i.n.s, 
, Y 





G E N E R A L  R E P O R T  

O N  THE 

O P E R A T I O N S  

OF THE 

DURING THE S U R V E Y  Y E A R  

PREPARED ITNDEIt THE DIltECTION OF 

COLONEL S. G. 13Ul-tHAHD, C.S.I., R.E., F.R.S., 
SURVEYOR GENERAL OF INDIA. 

Printed at the Photo.-Litl~o. Omce. Survey of India, 

C A L C U T T A .  





GENERAL REPORT 

SURVEY O F  INDIA 



AGENTS FOR THE SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. 
A. CONSTIHLE & CO., 10, Orangc Street, 

Leicester Square, W.C. 
P. S. KING & SOX, 2 an11 4, Great Smith 

Street, Westminister, S.\IT. 
KECAN PALTI,, TIIENCH, T R ~ J I % N E I ~  & CO., 

GX, Carter Lilne, E.C. 
B. Qu~rirrckr. 11, Grafton Street, New Bonrl 

Strect, W. 
HENRY S. ICING & Co., 65, Cornliill, E.C. 
GIIIXI)LAY & Co., 54, Parliament Street, S.W. 
T. F r s ~ E r l  UNIVIN, 1, Adelphi Termce, W.C. 
W. THACKER XC Co., 2, Creed Lane, Ludgate 

Hill, E.C. 
LUZAC & Co., 4G, (>reat Russell Street, W.C- 

EDINBURGH. 

OLIVER A N D  BOYD, Tweeddale Court 

DUBLIN. 

E. PONSOXRY, LCD.,  116,  Grafton Street 

OXFORD. 

B. H. BI.A~~K\VELL, . iO nnd 51, Broad Street. 

CAMBRIDGE. 

D E l a ~ T o s ,  l3~r.1. & CO., Trinity Street. 

ON T H E  CONTINENT 

~ R ~ E ~ ~ . A N D E ~ ~  & ~ O H N ,  11, Carl- 1 .  
f j tm~se,  Berlin, N.\V\'., ti. - I 

OTTO HARRASSO\VI.C%, Leipzig - }Germany. 
KAIIL W. HIEI~SEBI.INN, 

Iiiioipstrosse, Leipzig 291- J 
EI~NEST L E I I ~ I I S ,  Hut: Booaparte, 

P ~ ~ r i s  - Fmncc. 
MARTINCS NIJHOFF, T l ~ e  H s g ~ e -  Hollnntl. 

FOR MAPS ONLY. 

LONDON. 

EDWARI) STANFORD, LTD., 12-14, Long Acre, 
W.C. 

INDIA. 

THACKER, SPINK, & CO., Nos. 5 and 6, Govern- 
ment Place, North, Calcutta. 

NEWMAN & CO., NO. 4, Dalhousiu Square, 
Calcutta. 

THE SECRETAIIY, SCHOOI. ROOK SOCIETY, 
No. 309, Row Baz:~r Street, Calcutta and 
Dacca. 

RAI SAHIII  M. GULAD SINDH & SONS, 
No. 7 6 ,  Lower Circulilr Road, Calcutta. 
anrl Lahore. 

THACKEII XC CO., Ln., Bombay. 

D. R .  TARAI)OREVA~,A, SONS & CO., Bombay. 

HIC(IINROTHALI & CO., Madras. 

P R O ~ ~ ~ ~ ~ E T O R ,  MAPASII,ITF, PRINT~KD WORKS, 
Mnssoorie. 

SIJPEIIINTENDENT, GOVERNMENT PHOTO-ZIXCO- 
DIIAI'H IC DEPARTMENT, P0008. 

TIIACKEII,  SPINK LYC CO., Situla. 

i ~111s. C. WINTEII, The Picture-Gallcry, 
Srinngar. 

1 



P R E F A C E .  

This report is intended to be general nntl concise. Mort: cletailed descrip- 
tions and tliscussions of results will be found in Volumes I V  and V of t,he 
"Itecol*cls of the Survey of India, 1011-12-13 and 1912-13, respectively." 
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GENERAL REPORT 
ON THE 

DIJRIKG THE SI'RPEY YEAI: 

A D M I N I S T R A T I O N .  

1. This report tlei~ls wit11 tlle opcrat.ions of tlrc S~rrvey of Intliii for the  
survey year cor~rnlenci~lg the 1st  0ctol)cr l!)l.L ant1 cntlil~g the 30th Scptcml>el* 
1!)13. 

2. Colonel S. C;. 13nrr;lrtl, C'.S.I., RE. ,  F.lZ.S., tlrc Surve~-or  General, 
aclnrirristcretl t l ~ e  t l c p ; l r t ~ ~ ~ e n t  nnt'il tile 16tl1 April \\,lle~l Ire \vet~t 011 h r v e  
;~ntl Colonel T. I!. 13. l t e ~ ~ n y - ' l ' i ~ i l ~ o u r ,  C1.S.I., ILK., ot1ici;ttetl :is Sur\-ejor  
General for thc rerlr;~intler of the year. 

:i. Lipl~tr~nitnt,-C'oIo~icl 1'. J. Cotxlou, I.A., rctiretl on t.lle 23rtl of Scpteln- 
hcr, i~nt l  Licntcn;~rlt C: .  F. N;ttioll, K . E . ,  re~c-rtetl  to  8Iilit;lrg Dut'y \vitll effect 
fro111 t,lie 211(1 i\'o\-cr~rl)c~-. l ' l ~ t ~ ~ c  llr\v Itrrpcrii~l Oflicers \\.ere ;~l)poirrtetl, nalllely, 
Licuteniit~ts li. L. Almoutl, li.E:, I-I. E. Itoorne, RE. ,  ant1 H. RI. hlcI<ay, 1Z.E. 

No Provincii~l ollicers \vcrc, rccruitctl. 

4. I.)uring tlre yc;ir tlre I'rovinciirl Service rcorg:~nisat,ion sclreme was 
sanct,ionetl, int,rotlucing, I~csitles otllcra hcnvfits, ;In increlrrent:~l time scirlc of 
pay conil~it~etl ~vitll  clr:irgc ; ~ l l o \ ~ i ~ n c e s  iuntl the g ra t~ t~ ing  of esecut,ive clrarges 
t,o Provinciitl oficcrs. 

l ' \ ~ o  Ile\\. pi~.rt,ies nrcre created from t,lie 1st  fi,tnrc,lt, riz., No. I!) ( E a s e  
Linc)  i~nt l  KO. 20 (( 'antonnrcnt),  i111t1 tlre six tlrit.\\-il~g offices \\-ere nunlberetl 
:rntl i11I art, no\\. csccntive cllitl.ges. The tlr;t\ving oEces  :Ire nonr No. 1 
( C ' . i ~ l c ~ ~ t t i ~ ) ,  KO. 2 ( 1~)elrr;~ I ) i ~ t l ) ,  No. :i ( AIossoorie), No. 4 (R:ltig;~lore), 
No. 6 (Slrillong), No. (i (Sinlli~.). 

Two of t'hc tlrl.ce posts of Survey lnst,t.uc:t~or \velse i~holishctl. 

5 .  The cost of t'lro tlcpi~rt~nlent for the financial ye;rr ending the 
31st Rila.rcl~ 1913 was Its. :3:$,74,174 itgainst an estirni~tetl cost of Its. 37,29,520. 

(i. Tlrc tlint,ril>ut'ion of the o 5 c c r s  in t811e various ofices and parties is  
s l~own in blrc :~ccorllpa~lying list. 
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PART 11. 
-- 

SURVEY WORK IN THE FIELD. 
I.-TOPOGRAPHICAL SURVEYS. 

NORTHERK C:IRCLF. (vitlc index map No. 1 ) 

7. fi. I I'ru-t!,.-l'his Party cont,innecl it.; field operations in t h e  
Jinsllnlir antl J R I I I I I ~ U  State  tllroughout the year. A n  area of 3,091 square 
nlijes in tile P i~nc l l  State, the Atirpur, Hiisi, nnrl J a n ~ n ~ u  tlist'rict's M'RS 

surveyetl on t , l~ r  I-inch scille, the c o u ~ ~ t r y  1-:1ryi11g fro111 the  low flnt plains 
hortle~,ing on the C;lljr:it, tlistrict of the P u n j a l ~ .  to  the Ilig11 ranges of the 
Fir Panjil .  I n  i~cltlition, areas of 684 ant1 1,036 square nliles on the - i n c l r  
and &-inch scales were revised ill the open n~ountainous tracts of t h e  
Gilgit and Latlilcll districts respectively, 1,ortlering on those areas surveyed 
last yeilr. The heat l - t l~~arters  of the I'nrty were retransferred fro111 Sriuagir  
(Kasllluir) to IbIu~nssoorie in April 1013. 

8. No. 2 Pn~ly . -No.  -7 Par ty  surveyetl 36 1-inch sheets giving nn 
area of 9,245 square nliles. Most of this \vns revision of existing 1- inc l~  nlaps 
in L;lllore, Ferozepore, J,utlhiinit, His~51 .  ;111tI 11eigh1)ouring :.Iistricts, ;ll~il in 
Fi~ritlkot i~nt l  illfiler J<otln S ta tes ;  ; ~ l s o  new surl-ey in t l ~ c  western portions 
of the P l l i~ lk io l~  Statcs ; i l l1  pl:~ins. 'Illere ~vits 1 sllcet of revision sur\.ey in  
the Si\vililts, on the l~ortler of Hosllinrpur tlistrict, \\-l~iclr was p;~rt ly  l~i l ls  ant1 
part,ly plains, antl revisetl 011 it  variety of e,xistiug scales. Except for tllis t h e  
country \\.as plain n11t1 fairly ope11, wit11 sligl~t untlolations :11itl ~ a u t l y  outcrops 
in tlre sout l~ern parts. No coutouring or Ileigl~t ~ v o r k  \\.;IS a t t en~pte t l  in the 
rllains, a fxir n u n ~ l ~ e r  of heigl~ts  intlicilti~lg the general line of the country 
heiug subseclncnt~ly nl>str;~ctetl from the nlilps of the I r r ip~ t , ion  I)epart,ulent. 
Ferozeporc canton~nent  ;untl :L few i l l~por t i~n t  to\\-11s were survcj-etl on n 
sliglltly Iilrgel scillc in order to  secure 11111 rlctxil for the 1- incl~ maps. 

A s ~ n ; ~ l l  six-incll survey of IbIfiler ILotlii and e n ~ i r o n s  W;IS paitl for 11y 
Mi lor  I<ot l ;~ Stiltc. 11 111:ln \\':is S C I ~ ~  to  the 1)era Gl~fizi l<ll.in rleigllljollrllootl 
t o  slretcll in t , l~c  great i~ltel,:~tions clue to  the nlovements of t,he Intlus, for 
incorporation ill t l ~ c  uew degree sheet of tllitt area. 

$1. No. ;: Pat-fy.-This Party \v;ts originally intentletl for jvorli i l l  the 
Ur~itetl l ' ro~ inccs  iu cont,inu:rtion of last year's pl,ogmmme, but  was moved 
into the 1'nnj:ih for special surveys, required 1)y the Irrigation l)epartrnent,. 
I t  surve~.ctl i i  tot;ll ilre;L of 7,724 sc1u;lre milcs, of \vllicl~ 4,960 stluilre l l~i les  
\\.as I -incll rcvisio~l survey, i111tl 2,764 sclu:lre milcs 1-inch survey. The former 
con~prisetl p i ~ r t s  of tllc tlistricts of ;1ml~iila i~nt l  I< i~rn i l ,  nntl the lat.ter the 
castern portions of tllc l'lli~lliinn States, of l'at,iC~la, T\':il)lln, antl , J i ~ ~ t l .  To 
.;upply tlntii for tllc new slirvey, i ~ .  t r i tver~e section of this l';~rt,y ran t r ;~\-crses  
over an alncii of 6,058 square n~i les  iu the Phi~llzifin States. Wit11 the excep- 
t,ioll of t'he foot Ilills of the P ~ n j i t l ) ,  Si\\-5lilcs i l l  the North, tllc conut,ry 1 ~ ; ~ s  
flat nllnvinln, mnch irrig:itetl ant1 gel~ernlly wootled. Tlle olcl 1-incll maps 
uttiliserl for the revision survey, except for t,lle vill;lge sites, \\-ere not of l1lucll 
:issisti~nce. The nebr maps show a large ;imount of tletail. 

10. ikTf). 4 Parfv.-This Party sr~rveyetl an area of 3,460 Rcluare n~i les  
in bile tlist,ricts of Ui i l~r i~ i~ l l ,  (;ontli, T.,ucltnow, R i m  Hitnki, Klie B;~reli,  
Filtellpnr, Z1'yzih:itl, Sult:inpur, Piirt:il)g:~rll antl Hartloi. The country 
surreyetl co~lsist~etl cllieHy of Hilt pI:tins, well c~llt,i\,abetl autl coveretl \vit,l~ a n  
ahuntli~nce of art.ificial graven. The rivers Giingex, Gogri,  G u n ~ t i  an(1 I t i p t i  
ran t l~ ro~lg l l  portions of t,he work. 



8 PART 11. 

Tlle Cantoument Sectiou was transferretl to No. 20 Party froln 1st  
August and t , l~e worlt of this sect,ion is reported ~ ~ n d e r  Section I V  (Canton- 
ment Surreys). 

11. Ptrl!jab 1iiael.ail~ Betnrl,.~~ze~~t.-TIlis cletnclllllent colltinued the 
\\'orlc of t'raversing nntl laying rlojvn base lines. $1:) linear ;Lnrl 394 
miles of lnnin t,raverse, and 3,256 linear and 808 square llliles of minor traverse 
were Rln. 13,833 theodolit~e stations were fixell in tile area, under water 
:lct'ion of t'he rivers Sutlej, ltlivi, Cheniih, ibnti Jllelunl in dist,ricts Ferozeporc, 
fi~llore,  Sinlliot,, Gujr.nt8, ;but1 Sh:llipur, ;tncl 588 corners of 196 s(luargs were 
tlemiircnt,ed wit'h pcrrrli~nent mirrli-stones on hot,lr I~anlrs of tile Sutlej (districts 
RIoutgomerj- anrl Ferozcporc), Chc~~ii l)  ( t l is tr ict ,~ Gujmt nn[l' Siiilkot), and the 
Jhelurn (districts SIlri11l)ur ;lud JIlclum) to serve n.s ~);l,scs for tile future 
del11il~~;~tioll of houutlnries in t,he heti of these rivers. :3,4!)fj p]ottetl 697 
bounclirry "~i~axciris" (sett,lement  napping slrects) of 407 vill:~ges were 
colnpletetl nu11 49 4-inch s11eet.s \\-ere t,riicetl, il,nil supplietl in tilne t80 tho 
Set t le~nent  Officers of Perozepore, Lnhorc, SiG,lkot, GojrSt,, ;rntL Sh5hpur~. 
Besitlcs these, YG:: ~il isccl lnneo~~s traces were prepared, ant1 all tire tn-rverso 
statiolis miirketl tlnring the soirson were plotted on 51 4-inch sheets. Three 
4-incl~ rivernin hount1;rry sheets were plott,etl and compiled, 2 slleets finitlly 
colnpletecl, anti 4 slieets t,ypetl. 

IS. The 45 acre re~t~i tngul i~r  surrey \vil.s cnrrietl over t,hc rernnining tract 
conlni;iutletl 1)y t l ~ c  L o ~ r e r  Briri Do5.t) C!;~oi11 in c~nt~inua~.tion of the Inst year's 
morl;. Po~11.tce11 tllousi~~itl, six Ilurltlrerl i~ntl  twenty seven 25 acre rcctiingles 
were 1,rol;en. N c i i r l ~  5(i per ceut. of the worli was best,etl I)y the talisiltl:irs, 
n;iil, tnllsili15rs, :lutl tire survey officers, allti 16 per cerit,. WiLS checlietl wit,ll 
tlleot[olit,e t,r.aycrse. 1,059 lineiir rrriles \\.era t , t ' i ~~c r~c t l ,  ant1 5,895 thcotlolite 
st:it,ions \\.ere fisetl. This worli is now co~uplct~cly finisllctl. 

1:;. Tile ](llusll:'ll) Tl~rtL (s?~rrtlv i i re :~)  srlrvay wils sutltlcnly t,:ilicn llp 
tlaring Fel ,~.~~;try 1913 i ~ t  the special rc~luost of trhe Puujnh Govcrrlmcnt. 
l,{)(ii linp.;br autl 1,070 srlanre miles were t.r;i\-ersetl, nncl 3,808 t,lleotlolit2c 
stat,ious 1;litl o r~ t .  6.78 c.lrassatl stories ;mil 84 iron tulles were e~nhetltletl on 
cert;lill selcctetl st,i~t,ioiis t,o f;~cilit ,;~te f r ~ t r ~ r e  survey itlul tlenl.irc:rtiot~ of fields 
;l,ntl I)ountl;hries, 591 ploht,etl nrtcaicr~ir or1 t,he sc :~ lc  of I:! i~lcllcs to onc mile 
were sllpplictl to t,Ile Sett,Ie~ucnt olticcr, Slril~pru., o:irly ill Sept.olnhur 1!)1:1. 

In xllf-lition t,o tile ;~ l~ove ,  604 711rc.sic1.is of YF villitgcs ( s c ~ I ~ c  8 inches t,o 
olle nlile) n.erc reilncetl t80 t8he sc;rle of 4 inolres to one lnile. The honnt1:irios 
of tllHse rillilges \\-ere conlpiletl on 29 4-inch sllects slrowing tliscrepitucies of 
over t,wo cIIIiins, and their tr;~ces prcpitratl on 63 t,~nscir:is for the Settlement 
Oltiocl., Sllftl~pur. 

1-1. Witlr ;L \,ie\r t,o iissist t,lre Set,tlelnent Oficer, 1)er;i IIiimirpur ant1 t,o 
utilize t,llc csl)eriencc tlr~ls gi~inetl for t , l~e ciitI;~~t,rii1 S I I T V ~ ? Y H  Of t:iIl~i I S  
P:IIa.lnl)ur, liGngra. arrtl Nkrpur, t,lle l<:iogrii work was esperin~er~t,:illy st,artctl 
tlul.ing tlle lrlitltllc of Llpril 191:3.. G2.7 linear iiutl 81 squibre miles were 
tri:Lllpnlixtetl :ultl trirversctl ant1 1,840 st,i~tions fisetl with t,l~eotlolite. 784 
plottetl lrtnsciris of 256 ti1;ri.s (~111)-vill;iges) were srrpplied to the Set,tlement1 
ORcer, D e r ; ~  IInlnirprir. ' r l ~ e  esperirneut Iras prove11 successf~~l,  and work 
5vill eorn~uer~ced in t,he three titllsils (luring nest  field seiison. 

SOUTHERN ( 'I l tCLE (vcr l r  inllex- map No 2 ). 

15. .Vo. I; p(o./~/.-No. .i Pi~r ty  s u n  cyctl :In nrcn, of 3.600 srlrlare milr:s 
in the Hoihitngih;itl, Ni~rsingl~pur, 131~ti~l. (:l~hintlw:iri~, Nrigpur. BI~:i~rd.iri~, 
Seoni nntl I~f~l:iyli.;lt tlistricts of the ('entral I'rovincos and trii~ngrlliited :Ln 
area of 4.!172 stlliiire rnilei i l l  Ho~lii~nqil,:itl, Narril~gllpur, Ijetill, (:l~l~intlwBr,~, 
Senni, l$lranil:ir;t, Bildglrit, S5,gpur ;inti Warcllrn tlistricts of the (Jentritl 
Provinces ant1 in the rimritoti tl~strict of Berar. 'I'l~c nirturo of tlta coi~ntry 
survcyetl varietl fl-om tho steep ant1 woodotl lrills on the north of the S i tpu r s  
plateau to the Hat and unciulating cultivatotl lantls in  the Niigpur plain. 



16. ,Vo. 6 ]J,,,~I!~.---SO, (; I';lrty ~ ~ t t ~ v ~ ~ y t v l  ~ I I I  ;LIY~;L of :3,02S SIIII;LIT lnilcs 
i l l  t .11~ ye~tlllfIl ,  .-\1~01:1 ; I I I , I  I< I I I , I~ I I I ;L  ,li5tl.i(,ts of I;cr~ir ; I I I I I  i r r  tIrcb A.\(li151)5(l, 
N n n ~ l t . ~  ;~nt l  J';ll*hll;lni tlist1,ic.t~ of Hytl1~r5lcitl ;111t l  tt,i;~llg_l.nl;~te~l ~ 1 1 1  :I1'C:l. Of 

"i!).', s , ~ u ; ~ ~ . e  rrliles in t , l~e  Knst I<h : l~~t l ,~s l~  rlistr.ic:ts of I:olnl);~y, in t'l~t: 
linltlhtl;r nrltl Akoli~ tlistt~ict* of I5c.15r ; ~ r ~ r l  iu tllc- I';lrl)ll;~lri ; I I I ( I  h'5ntlo1. 
(listlj(*ts of J-Iytlrl~fIl~:lcl. [TIII: cno11ntl.y \\;la of : I I I  irrtl.ic.;~tc I I ; I ~ I I I T  sirrlilnr t o  
tlrnt r;llr\.c,yetl in p~.eviolls yc:~r,s. 'I'lrc .:-inc.11 slIt.\.ey of II~-(le1~5l):itl St,ntc 
\\.;IS co~lltnerrc-c.tl ;111t l  t,lrcx ~IICI.C;LSC,~ o l l t - t ~ l l . ~ ~  of tlrc 1);rt.ty is ~ l r l c .  to tlrc? 
r.;~pitlity of survey or1 this sc.;lle. 

I!). .\'o. !I P(II./!/.--SO !I 1';11,ty srnn\-ayc!tl ;111 ; I I - ~ ; I  of 4,O::O scla;l,~~e rt~ilcs 
i l l  Sir~glrl~lri~rl~ : I I I ( I  Ii511rlri 1 1  istt8icts ; I I I I I  i l l  tire F ~ ~ t ( l i ~ t o r y  S t ; ~ t ~ s  of ()I.~SS;I. of 
this ;II.(:;L 1 , I < ! )  sclni1r.c~ r r~ i l~~s  i l l  tlre I.'cbutl;ltory Xt:~tcs \vchrt! sltl-\.c~.ctl 011 t,he 
$-il~c.lr sc;~l(:, :rntl :;O S I ~ I I ; I I ~ ~  ~lril(!s of t.csel.vctl forest i t1  Singlll)lri~ltl tlist,~*ic:t 
\vt>rc1 sllrvcycvl o n  tlrc: 2-i~rcll sc.;~le ; tlrc r*c~~rl;~initlg ;1re;1 \\.;IS s ~ ~ r v c y e ( l  ou t,hc 
1-i11c11 sc!i~lc.. 'J'Irc> ( a o ~ ~ ~ ~ t ~ , y  s~trv(~yc~aI \v;~s mostly \vootle(l : I I I ( I  lrillj.. Ij~tt 011 ttl(; 
1::lnchi pl;ltc\;~n. untluliltit~g a1111 \vcll cnlti\.;~ttvl. ?.Xi litrc;tr 111ilcs of  forest, 
l ) o ~ ~ n ( I : ~ r i ~ s  J Y ~ I Y ~  ~I.;LV(~I.SI:(~ 1)). t l~co~lol i tc~ \ \ - i t I ~ i r l  S ~ I I ~ I I I I I I ~ I I I I  (list,~~ic:t., 'rri- 
;11ig11latin11 n-;ts c;tr~.iwl o ~ t t  iri (listricts 11:1z:lr~iI)5gl~, - \ I ~ I I ~ I I > . I . ,  l i l ~ f ~ g ; ~ l ~ ~ ~ ~ r  
S;~lrt:ll I';u,g;~n;rs. 



10 PART 11. 

21. .\'o. 1 I Pnr.Iy.-KO. I I P:t~*t,y surveyecl itn i~rcit of 1,!)60 square miles 
ill t l lr  Titvoy tlistriat of tlrr T e ~ ~ a s s c r i l t ~  tlivisiou of Lower Burrnit ant1 h i -  
;ll~gtIIitt~(~tl i t t j  itreit. of :i.!I?!I s(llIiLre ~ttiles in tilt. silllle tlistrict, ant1 in the llorbll 
of tlre 31cl.gui tlistrint. Thc countl.y sttrvcyctl \-itryi~lg f1.0111 111i111g1~0\-e s\vi~ltlps 
t o  l~ i l l s  rising t'o (;,SO0 feet. 1;ty l)pt,\vccn t l ~ e  seil coast i ~ n ( l  the Siitl~lcse fl.ont,icr, 
t,l~c: g l ~ ' i ~ 1 ~ 1 .  pi1.14 of it Ijciug thinly pol~r~lit.tctl or entirely u~~inliitl)itc~tl. 'l'l~c 
\\-orli illso inc.lr~tlc.tl tllc Sort ' l i  ant1 hlitltlle AIoscos Isli~ntls,  \vlliclr lie Froln 
tiftcell to  t1vent.y ~nilcas otr tlrc coi~st,. 0wi11g to i~ Itot t i ~ t ( I  (li1111p c;Ii~iri~t(, \vit,I~ 
i l l1  ;I\.et,itgr itnnr~itl ~ . ; t i l ~ f i t l l  of 280 illcl~es tlri? ixvt.l.greell jungle is very tlcrlsc 
itntl oftc.11 inrpenrtl~itl)lc ; this, toget,l~t>r wit11 sc:i~~,city of Iill~oul~, sul)plies, loci~l 
~ , I . ; I L I ~ ~ N ) I ~  i111(1 C ~ I ~ I I I I I I I I ~ ~ ; I ~ ~ I ~ I I S  111it(1e s~11.voy \ \ .O~. l i  slo\v it1111 tlillic~llt. 

Six S ~ ~ p e ~ * i u t , e ~ ~ t l c ~ r t s  of t l ~ c  I:UI-III;I 1,itntl I:ruol,tls l)ep;~rtllicttt, \\ere 
;~ttitc.l~etl to  tltc: 1)iwty for tri~.ini~rg in l)l;t~~c-titl)lilrg for two ~rtontlrs ('i~cl~. 

Oltr sutbvryol. \vits i~ttitclretl to  t,llc Kol-tlr Ilurtnit Esplori~t ' ior~ S L I I T ~ J .  
l)etitclrlnent itntl i~r tothel  \vi~s cb1111,loyetl o ~ r  I-cc:ouni~issimcc \vot.li 1111tlcr iut 
oficer of t l ~ c  I t~ t i~ l l ige~icx~  ~ ; I . ~ I I I ~ I I  of t l~t i  L i r ~ ~ ~ y  I ) c p i ~ t - t t ~ ~ c ~ ~ r t .  

22. .\'I). I , !  l ' / /~ , /! / . -So,  12 l'i11,t.y s t t~~\ .e>- i~ l  ; I I I  i~reit o f  :i,:;i4 s(111itrc; 111iIes 
in t11c 1iC1111ritp. I ) i t r ~ . i ~ ~ t g  it11(1 So\ \ -gong (Iistricts of L i s s i ~ ~ i ~  itltfl ci~rric(1 otrt 
trii~ngnl;ttiolr ;trltl t l . i l \ .ersi~~g :.)\-elt iul iLr1.a of 4,500 scluitre ~ltiles. The ahove 
iIrci1 ilr(.llltlcs 4:; sclu;tl.c 1lliles .;of rcscrvetl forest sltl,vcyetl o n  t l ~ c  '.'-inch 
sc;tlc. 'J'lle co11lltl.y untlcr sllr\.ey co~~s is te t l  pl.ilrcipi~lly of the itlluvii~l p1i~ins 
of tllr I : l . ; ~ l l ~ l l ; ~ ~ ~ l l t r i ~  \\.llic.ll, \vl~el,cb not n n t l e ~  culti\-ation, ;we cove~,etl \vitll I~igh 
grilss ;lnll sciltterc~cl t1 .c~ jungle intcrsl,et*setl \vitlr il11llrensc s\vit111~)s i l l i t 1  

stl)ils "; tile l,ill;lllc~c~ of tile ;tl.e;1 c~ol~sistc(l of Irills For the lnost pit.rt t l c ~ t s c l ~  
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I.-TOPOGRAPHICAL SURVEYS. 13 



Table showrng progress of Topographical Surveys. 7905 to 7913. 

I 
1111. 1 , 27,240 I3,:U!) I I i1.l2i 

nnd ; - incl~ 

( Tot;~l of 1 
1 I -inch b 1 :  

Ar~pronirnnte nrr.ns rcrll;lirlir~g for R ~ i r r e ~  { 1: f;Ol.is8 4I;:J.i23 ' .444,402 l,3ll!1,713 

i r r r n a ~ i r l -  1 
1 inp. j 

( ' I )  The nrrn rc,lw,rle,l in 191 I - I ? .  wn,n:ly irwlttclr,l I.(i.?R rrltticrv miles s111~v~~yt~d 11!- X ~ I  I I 1'11rty 0 1 1  :-inc.h L I . I ~ I < .  

NOTE 1.-As was sl~ggestecl iu t,he rlote on 12) of the General lteport of 
the Survey of Intlia for 1!)10-11, the cluest io~~ of rerlucing tile sc:de of 
survey in certain I-egions has I I ~ W  heen consitleretl, all11 t,he I~alf-inell 
sc:~lo hits I~een i~cc:cptetl for a larger area thnn wi1.s conteni~)latecl in 
t,he original t,opogritl~hical progranlnic. T l ~ e  es;~.ct tigl~res sllo\ring 
the ;Ireas allotted to 1-inch ;~n t l  4-inch surveys, respectively, are  not 
t o  l~ancl 21s yet,, ant1 only the: toti~1 figlu,es for I I I I ~ ~ ~ I  S C ~ I I P S  CiLn he 
shewn. 

Tlrt! reilsons for this ~- t ; t l~~r . t io~ l  of the sc;~le  of survey i ~ r o  iLs 

follows :-( 1 ) to  enilhle tllo conlplet.ion of the survey p r o g r i ~ t l ~ l ~ ~ e  
t o  l,e ci~rrierl out I I ~  l!):35 if possil~I~;,  ( 2 )  to retlucc t,llo expenses 
of survtqy in Ililly, tlesc:rt or ot,llcr tlcl)opulatetl rogions, w11e1.e t,lle 
one-inrll ~ r a l e  for  111aps sernls ilt, present Ilnnectlssitrg. 

NOTE 2.-The tig~uen 3l1owing the toti11 itreas i~lclutletl i l l  t.11~ t,ol~ogritpl~ical 
~wog~.:u~~rnc, of tlrp I-ircles ant1 the areas rcn~i~ iu ing  for sur\,ey are  
lial~le t o  fntnrc. corrcc.tion, (1) hec.;lusc t l ~ c  l in~ i t s  of t,lle several 
cil.rles I ~ i ~ v e  not hcen every\vl~~t~.e set,tletl, (2) t l e c i ~ ~ ~ s c  in some s~na l l  
:II.O;I~ SIII.\-P~S nrr not, fot~ntl 11p to  ntantlitl.tl ant1 rccluire ~*evision. 
Tlresf: are;is gpt unavoi(lahl!. i~lcl~ltletl  I ~ o t ~ l ~  in t,l~o boti~ls for tllc year 
of  ;irtu:~l survey ant1 in the t.ot;~ls for tlle y m r  ill \ r l ~ i c l ~  the 
revisionary sl~l-vey takes 111:t(:e, itnd the figu~.es tl111s hecome sligl~t~ly 
inrorrect. 



11.-GEOGRAPHICAL SURVEYS. 

23. iS Iirrgc ;LI I IOI I I I~  of esploritt,io~~ 011 ~ I I R  Nort l~ I':;tst f l *o~~ t i (>~ .  \vi~s 
o;t~arie(l out ( I I I I ' I I I ~  1!)1 1-12 i11111 1912-I::. 

24. Tltc tlet;tol~~l~ent rlntler 1,ientcn;lut l,c\vis, I i . K . ,  \\.it11 ;\[iri 
h1issio11 i n  I!)] 1-12 sul.vcyctl 2,000 .stlu;tre utiles iu t.lte I ) ; I S ~ I I  of t l ~ r  Srtl):r~isil.i 
;inti its i~fflnents t,ltr 1<111.11 ; t r t t l  1iir111ln Itivers ;u~tl tisctl ;I I;t~-gc: I I I ~ I I I ~ ) C . I  of 
pe;~l<s 011 t,I~c III ;L~II  T ~ ~ I I I ~ ~ ; I J ~ ; I I I  1,;1,11ge. 

25. 111 t,ltc! iSl)o~, ( ' O I I I I ~ I J  ~ I I I I . ~ I I ~  l!lll-12 ; I I I ( I  1912-1:; ; I  ~ I C ~ ; I C : ~ I I I ~ C ~ I I ~ ,  
I I I I C I ~ I ,  C';rpti~i~~ ' ~ ~ ( ~ I I C I I ; I I ~ ( I ,  li .l<,, s ~ ~ r \ ~ , j . c ( l  tl~t: \vItole \.:~lIc:,v of the L) i l~ i~tg  ; I I I ( I  
its tril-)ut;~~.ies up to I,;~t~itr~tlt: 2!)'-:30' (except tllc I~r;rtl~v;~tcrs of tl~c* Sio111 
liiver); ; I I  ;rreiL of 6,500 scl11;11,c miles. A Iitrpe nu~ul>cb~. of pe;tlts O I I  tl~cb I I I ~ I ~ I I  

I-li~nil;~,v;ui ~ . i r~~gt :  1vel.e illso ti sctl, inrlutling one of ovel- 23,500 feet. 

26. The tleti~chlt~ent nl~tler Al;tjor ( h n t e r ,  1I. K., wit11 the hl is11111i 
Rlissio~l esploretl tltc Lullit liivcr up to tho neigl~l)ourl~oc,tl of lii1115 il l  

l!)l 1-12 ; ~ n t l  surveyetl the \vllole o f  the I);~si~t of tllc I)il)ing 1ii\.cr ; I I I ~ I  its 
t,riI>r~ti~rics in 1!)12-I::, c.o~ttplctilip : I I ~  itre;r of $,84H sr1rlin.e l~tiles, ; I I I ~ I  tisetl ;I 

1;1.rgc nulttl>c~ of pri~lts o~r  t l ~ e  ntitin Hi1115liryi111 1.i111go. 

27. T l ~ e  tlct;lc.lt~ttcnt untlcl, (.'ilptiri~i C'i~r(le\v, l.:.l4:., \vlticI~ ~ L C ' ( : ~ I I I [ ) ; L I I ~ C ( ~  

I ' o t  I I I I I ;  Aissio~is of 1 1 1 1 2  I 1 1 2 - 1 :  s e e  I I of 
10,000 stlu;tre lltiles, ne;rrly co~t~plcting the esplort~tion of the Irr;t\vi~tltly 1);1si11. 
Surveyors illso :~c.conlpanietl the Ii~te Cl;lptnin Pritclti~rtl i l l  l,oth se;lsolls, aorl 
ilrclutling t l~e i l  \vorl<, n totill ;tre;l of \\.ell over 30,000 srluitre lttiles of I~itlrerto 
~~nexploretl  count^.^ I~;ls Iwen snrveyetl on the ;--inell scille. 



111. - FOREST SURVEYS. 

2 .  1)urilrg ttl1e ~ C ; L I -  l!)l2-1:{, the forcst survejrs I ~ i ~ v e ,  ;IS u s t ~ i ~ l ,  
c-;~l.rietl ou t  1 ) ~ '  the  Topogr;~phicd p;~~. t , ies  of t,lle S u r \ - e ~ '  of 111tli;t. In tho 
m;~jorit,y of citses, t , l ~ e  surveys were esec!utfetl on the scille of t \ ~ o  inclles 
t,o t . l~e mile 1)ut in some few inst't~uoes, the work W ~ L S  clone o n  t,lle one-iocll 
sci~le. A cousitler;rl~le extent  of forest I)ountl;rries w ; ~ s  ;ilso surveyetl on the 
sc i~ le  of 4 inc l~es  t,o the  111ile. l'lle revision of cartilin iLreiLs previously 
surveyed 011 the: 4-inch s c ; ~ l e  hg t , l~c oltl Forest Surrey B r ; ~ n c l ~  was ; L I S ~  
eH'ectctl. 

29. No fol*c.;t stilbveys were C ~ L I . ~ ~ C I I  out in this (Jirclt) 11ul.ing the year 
antler ~-epor t .  

:iO. C O I I I I . ~ ~  P I - O C ~ I L ~ O S .  (/IPI'&I' C~IY.~I!).---NO. 6 I ' i ~ r t ~  cont,inuetl t,Ire 
t,ol)ograpliic;~l survey of Hernr i~n t l  l i~.tlerilxitl .  ,111 A i~nt l  H cl i~ss  forests, 
;untl C: cl;~.ss fol-est,s over one scluitre 111ilt: in iLrt!iI fi~lling in tllc ;Lre;L untler 
survey ;~n t l  in sis of the  slleets to be s111,vepetl in t,lle next nntl follo\ving 
se;Lsr)ns \rere snl-vcyetl on t,lle 2-indl sci~le. 

Wit11 the ilpproval of the Clllicf C:onscrvi\tor of I?ol.ezts, no t,lieotlolite 
houl1t1:tl.y t,r;~verses \\-ere o;lrl.ictl out,  I)nt it11 the l.escl.\.c: 1)oluitl;~ries \\.ere 
snl~reyerl 1,y pl;~ue-t;tl,le t,raverse 0 1 1  tire 4-inell s c i t l ~ ;  this e n s l ~ r e ~ l  l>ett,er 
;tgreellleut wit(l1 tlre to~)ogri~l) l l i~: ;~l  tleti~ils. The surveJ- of ;dl the forests in 
yeotlllril tlistriot \\.;Ls co~llplct.etl ;r l t t l  \vorl< \r;lr ; ~ l s o  (lone in .Lliol;~ ;rntl 1511ltl:in;~ 
clistrict,~. The oltl 4-i1lcl1 I I I ; L ~  of ( : e ~ . t ~ ~ r ~ ~ t e r g ; l o ~ ~  rese1.1.e in 13ultl511;~ ~ ; L S  too 
in;tcc;ur;~te to  Ile t~tilisetl ; t r l ~ l  ;L new 2-i11(:l1 S I I I . \ . ~ ~  \\';IS C O I I I I ~ ~ ~ I I C ~ I ~ .  Tlle ;ires 

of f0rest.s snl.\-eyetl on the 2-incll sci~le  i ~ ~ r ~ o u n t c t l  t,o ::'7.',.6 sclr l i~~~c ~rliles ;In11 
t,lle ll l ; l l~e-t,;~l~le I)oruxtl;try surveys ;inlountetl tan !IS4.H linc:~l. lriiles. 

::I. .lln~l/~rr.s I'~.~,.<irle~ic.!/.-Xo. i I';trt,y in the course of its ortlin;iry 
oper;~t,ions carrictl out tlle sr~rvcy 011 the 2-incll s c d e  of the ~ l l . ; ~ n ~ l ~ e t t , i ~  reserve 
; ~ n t l  Uotl t lnsi~~np;~g;~i  c-\rt,ension of Kol legC~l  tlivisioll ;~nlounting ti) 11.6 stlu;Lre 
111iles. So I I ~ > \ V  I)ountl;~r,v tlnvt:rsos \vt:1.e (:;LI.I.~RI~ O U ~ .  

::" f l i l ~ c i ~ .  I I I I I ~ !  0 1 - i s s n . - l n  tlle cot11-sc of its ~ * e g t ~ i i ~ r  opel.;~t,ious, S o .  I) 
1';ll.t~. s ~ ~ ~ - v e y e t l  ;In ;tre;t of :jO s t l u ; ~ ~ ~ t ~  miltbs of ~)rotcctetl  forest,^, on t'lre 2-inch 
..;c;~le ;in11 :i.' stlu;l.l~e lrrilcs o n  tllc 1-incll sci~lc, i r r  t . 1 1 ~  S i ~ l $ l l l ) l ~ i ~ ~ ~ l  ;~nt! (~:l~i~il):Is;~ 
t l iv i s io~~s ;  i i l l t l  tl~eotlolite t.r;lverscs n n ~ o r ~ n t , i l ~ g  to 253 I I I I ~ ; L I -  niiles, Irere IIIII 

ro~uitl  tlrc I>orlntl;~ries of ;tll tllc I~locks o\-er 1 stlunre mile in ; m i l  ~v l~ ic l l  Iri~ve 
llot Iweu previot~sly sr~rreyetl.  The stlrvey of all tllt! forests in the Sillglll>lli~ltl 
forests tlivision :~n t l  of such forests of t , \ ~ c  C'h;lil15si1 tli\-ision ;IS fit11 in the 
S i n g h l ) l ~ i ~ n ~  tlistrict,, h;ls no\r hc:e~l conlplctetl. 

3 :  Q)~)I,I. / ~ I I I . ~ I I I I  (.\.III.~~/I~I.)I C i ~ ' r / / ~ ) . - l ) ~ ~ ~ ' i ~ i g  the ,~C;II.  111111er 1~:11ol.t,, 
So .  10 1';lrty s ~ ~ r v e y c t l  tlrc hl;tingu:l, Zigyurl, T;~l;~\vgyi itnti Ii;~n.;ul Iaesel*\fes 
i l l  tlre hlyitkjio5 tli\-ision, ; ~ n ~ o t ~ n t i n g  to 116; S I ~ I I ~ I I , ~  l~liles, 011 t l ~ c  2- incl~ sc:;rlc 
;~ntl 1);u.t of tllc 1';ltl;tung g;Lnle rcstbrvt~, ; L ~ C ; L  5 sqn;lrc l~liles, on t,llt; 1 -ir~cIi 
sc;llc. I n  ;ttl~litio~r to tllc:+c, 207 lillcilr llriles of I~o~llrrl;lry sllrvey \vil.s 
aonlplctc~l ro1111t1 tllo 31iiingn:t, T:~I;~\vgyi. l i ; ~ \ r ; ~ n ,  Niil~lli\\,ilr ; L I I I I  pitrt, of 
l ' i~t l i~r~r~g reserves. Tht: (.!nnscrv;~to~ of l'orests, Nort . l~er~r  (lirc:lt>, ;~grcctl to 
the s l l r re j  of the 1';Lrl;lnng reserve I~c:ing tlonc on t,lle I-incll sc;~lc  ir~st~ei~cl of 
the 2-il~cll scille, ; ~ s  it is ollly ri~s(:rvrtl :Ln :I g:inle s i~nt- tn;~ry nntl 11ot for t8illrl>er 
~wescrvnt,ion. 



111.-FOREST SURVEYS. 17 

34. S'otttlr 7Luasaerit11 1)icisiatt. ( Tct~us.co~-tltr Cit-rle).--Part,s of t h e  
Heinze and I<aleinitung reserves i~mount,ing to 212 sclnare miles itnd tlie \\-hole 
of Pandin-In rescrve, area :j sqniire tnilcs, were snrveyed 1,y Ko. 11 P i ~ r t y  
on the 2-inch scale antl their I)ountlarie\, .S!).j linear miles, were traversed hy 
theodolite. 

36. A.c.<ant.-No. I U i ~ . r t , y  surveyotl t,11(? D:~rritnga, I<h;rlir~gtluar ; ~ u d  i t s  
extension and Singri Hill  reselS\-es, on the 2-inch scale in course of i t s  
ortlinitry operations. 111 atldition to  this, the t\lTo snlall reserves of Hdjo antl 
Sildar Hill  surveyetl on the I -illcl~ sciile last YeiLr, were a t  tlie speciiil request 
of the Conservator of Forests. \t7estern ( h c l e ,  rcsi~l.veyetl on the 2-inch scale. 
Tlte total n.re;t t,lius s~irveyetl i~mout~tet l  to 37 srlrlnre niiles. i lu  nreii of some 
6 sclui~re lnilcs was ; ~ l s o  surveyetl on t,liis sciile in the Upper Del~ ing  reservc 
(western hlock) and its hountliiry, 50 line;ir miles, tmversetl on the 4-inch 
scnle. This being i~ special survey, it,s cost will I,e borne entirely IIS the  
Forest D e ~ ~ r t ~ n i e n t .  Sonailtusi nntl 1Col:that reserves, arc:. 44 square miles, 
\vliicli mere previously snrvcyetl or1 the 4-inch scale 1,y the oltl Forest Survey 
R m n c l ~ ,  \\ere revise11 on tllc 1-inch sci~le, a s  t,he contouring ant1 heights \rrero 
found unreliablc. The wtificii~l 1)onntl;tries only of t,lie follo~ving reserves, 
i~rnount~ing tto 1674 l inci~r lnilcs, 11i~ve heell t,rilversetl on t , l~e  +inch scale, 
(luring the geiw nntler report:-1<11;ilingtl1iar Extension, Singri Hill, Jungt,llung, 
(:helahor, Siltllla~~ampur, Laolilinwii nntl I<azir:~ugn. 



PART 11. 

1V.--CANTONMENT SURVEYS. 

36. A70. 20 I'crl*t!/ ( (~unlonr~i~rt t ) . -During the yeiir this Party wits 
fo rn le~ l  t'o survey ci~ntonnrents ;~.ntl t,o\vns on h r g e  scales, n.ntl iilso t,o train 
soltlier surveyors who itfter i i  fnrtlrer t,mining in this part,y, are  t,o he tritlls- 
ferret1 t,o t l ~ c  Rtiliti~ry Worlis Depitrtment, t,o revise and keep up to tlat,c iLll 
can to l~ment  plans colnpletetl hy hl~e Snrvcy of Intliii Depart,ment. 

37. From 1s t  Aagtist 1913, t , l~c C.~ntonmcnt  Section of No. 4 1 ' ; ~ t ~ .  
\\Ins co~lvertetl  into t,lliq nc\v I ' i lrt~, i I ~ ~ t l  it3 htr~l lgt l l  \IriILi increasetl by rccruitillg 
pupil sllr\reyors i~1111 by the trn11sfr1, of n Provincial Officer iinrl a n  Upper 
Su1,ortlin;~te froln other pi~rt ies .  

3 s .  1)oriug t , l~e  year the  ci~nt,onlllc.llt section iintl the  p;irt,y completetl 
tlre sllrvey of W~~et.t,ii ( ' i~l l ton~nle~~t , ,  (>urt t ; t  C!ivil St:~tion ant1 Quet,ti~ Fort,, 
\vliicll nrcrr  t h c ~ i  in~ l i ; i .~~ t l ,  i111tl illso co~nl)let'ctl :In estel~sioll of 8.25 sscltlare 
n ~ i l c s  of tho U e l l ~ i  Xe\v Cil.nton~nc~lt. .\re% w l ~ i c l ~  \vns surveyetl the ye;rr 
pl-evious for t h e  T o \ v ~ i - p l ; l n ~ i n  (!omlnit,tce, ant1 in atltlition snl.vcyctl S n ~ ~ g o r  
Cnnt,oument ; ~ n t l  i ts  Ix~xaars, ant1 ;LISO trii11lg11I;~tc(l Guili~. 

39. l'llc nlappilig of Quettii Cnnt .o l~ l~~c l~ t , ,  Q n e t t ; ~  Civil Ytittion ant[ 
Qnet,ta Fort  is in liixntl ir.ntl will soon he selit for pul-~lication. 

Tile 1wog1-it1111ne for tho ensuing yeiw is the survey of Goni~ ,  ICamptec, 
alntl 1tnjl;ot ciuntanmel~ts :~nt l  ;dso othcl- ittltlitional citnton~nents ml~iclr nl:ly I)o 
requirctl l,y tlie L)ireotor-Gcneml of Alilititry \\T~)rks. 



V.-TRIGONOMETRICAL SURVEYS. 

(;EOI)ETIC SURVEY. 

40. 1.; Pal-ly.-As no OHicer was availitble, no Llstronolnical 
Latitudes \sfere ol)scr\ ctl during t ) l~e  tieltl season 1912-13. 

41. '\',I. 18 Pro./!/.-Ko. 14 1';trty m;ttlc pentlulnm observations a t  I4 
statiolls along ;I line st,ret,cl~iug ~ I - O I I I  1311op?1l to 1311I;~utlslial~r, thus filling in thc  
g;y) I>et\veen AI;ljor L e l ~ o s - C o ~ ~ y u g l ~ i ~ ~ ~ ~ ' s  n.orl< from Alussoolaie to  AIeerut 
;inti Captain C:o\viols ol)serv;~tions i l l  the (.'entrill Provinces. T l ~ e  t a l ~ l e  
nnnesecrl gives the results of t,he ohserv;itions. Tllcsc results are  not compar- 
a l ~ l c  nit11 those of ~ r e v i o u s  yc;trs, as  we 11;tve ~ r o n  I~ogun to use a new 
forninlic for conll>nting yru Tllc results a t  all stations are, llowever, I~eing 
pul~lislretl i l l  ;L ne\v I'rofesslon;~l I'nper. 

The st,;~t,ions l<l~opf~l  to G u n i ~  for111 part of the  " lrit l t lc~~ cl~xiu " 01. I ~ e l t  
of 11igll density ant1 the e s i ~ t ~ c n c c  of t,\vo otllcr small I)elts is int1ic;ttetl I)y tlie 
Hnyfortl rcsi~lunls. 

42. Tlle results of the i~~vest igat ion illto the tlleory of isostatic com- 
pensation appear t,o show tllat the EIinr5lay;l are  not coml)letely compensated 
;~nt l  further that tllc partiill cotnpen.;ntion I~ene;tth them estentls beyond their 
foot into the p1:~in. This investigation is not yet conlplete. 

43. C:ornp,zr;ttive ol>servat,ions between the India11 penrlulums and  
those of tlre D e  Filippi expedition have lately been 1n:lde a t  Delira. Dun. The 
results, wllen availal~le, give an indepentlent lieterlninatio~l of the value 
of grtivity a t  this, our h;lse st,ation. 

For Summary of results, see page 'LO. 
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'L'RIAKGlJLATIOS ( ~ . ; f l r ,  i111lex I I I ~ I ~  No. 1.) ) 

44. Du~iug  1!)12-I :! No. 15 1';~l.ty was el~~ployct l in estelltli~~g LL'ri~1c:ip:ll 
;unrl Secontl;try Triiu1gul;~tion. 

( ~ ) . - l ' t ~ i / ~ r i / ~ r ~ /  ~ ' I * I ! ~ ~ I I ! J ~ ~ / ~ I / ~ I I I I ,  
(I!).--7'111, ,(;tr~/c/~n//)tr/ .  ,Sot.ir,r. This ~neritliol~i~l series \\-;IS contiuueil fltonl 

1,atitutle 22 , to \vl~icl~ t,lle operi~t , io~~s of I ! ) ]  1-12 1 1 ; ~ t l  cill't'ietl it, :~lrtl e~t~entletl 
sol~tl~\vilrtls t,11ro11gl1 S;IIIII>:III)U~, t.ll(: ( ) l ' i ~ ~ i l  Ii~ll~IiltOl.,!' States, an11 ~<hOllt~lll?~~s 
I ; I I I I  r i c i g  L 1 i t i t 1 1 e  I 1 4 '  T11r~c 111o1.c tigurrs re111ili11 still 
to I I C  ol>rir~-vivl l~rfore t,l~r scries \\i l l  I I ~  c :o~~~l~lote .  

( I J ) . -~SPI - IJ I I I I ~ I~ . ! I  T I * ~ ( I I I ! / I I / I I / ~ I I / I .  
(it').--7'110 . l l , ~ r ~ i l ~ t ~ r  S r t . i ~ . * .  This sc~ics  \\.;IS co~l~rnc~uc:etl. I t  \\.ill cc~unect, 

tlic ;lssilnl \'i~lley Series, i l l  t l ~ c  ~~eigl~l,on~-l~ootl of (;ol5gll,it, \vitl~ tlre r~ol-t l~ert~ 
erltl of t l ~ e  Ali1uil)ul. Rle~.itliol~iil Serics, ;L little to t l ~ e  \vest of 1Io111i1lin. 

( i i i ) . - 7 % ~  I \~ l~ l ,nr~r l r t~r~ SCI ,~ I ,S .  711is series ; L I ~ I I K  t , l~e pnls;~llel of 22' 
:Lt)I)ro~i~~~;~t.el!-, I~et\vcen the I<l~;tnpisr~r;t Series il l  the neigl~l -~o~r l ro~r l  of 
]<]1;~11tl\v:l, ill111 ~ I I C  (;l.e;~t .ire St:l.ies Ile;tr l$;rtlyi~r, \\.;IS fall! co~r~pletetl. 

f i r ) . -7 '11e A ~ I I I N  ,Yor.ir,*. ,i ~ : ~ I I I I I I ~ I I ~ ~ I I I ~ I I ~  \v;~s ~lli~tlt: or1 this 111el~itlio11;ll 
series \ v l ~ i c . l ~ ,  i t  is il~t~e~~(lct[l, sI1;111 C O I I I I C C ~  t l ~ e  I< l l ;~~ r ( l \ v f l  S ~ C O I I ~ ~ ~ L I . ~  Series \vit,ll 
t l ~ e  1311ir SC!(.,OIII~;I.I.~ Sc:rics ~ I I  IAo~~git,r~llt\ 76 :;Of. 

( ~ ) . - I ~ ~ J I J I / I ~ ~ , I I  Ci t ! /  I I I I I ~  ~ . ~ I I ~ I I /  O ~ I I ~ / ~ ~ ~ / ~ I ~ I I . S .  '~IIC, t j r i i ~ ~ ~ g ~ ~ l ; l t i o ~ ~  ro~ i l~~ lo~ lce ( l  
in  1911-12 to provitlc ;I I~ilsis COI* ; L  I : I I ' ~ ( :  tlet;~il srunvej,. \\.;IS rolrlpletptl all(( 
su]l[)lc.llltwtchtl 11)' rll'e~ise tl'i~\.crsc \\ol'li. .\llollt t\\.o fiftl~s of the propose([ 
tr;r\,cl.sc linos stmill rcnlirin to Ile c:o11111lrlc-tl. 

( r ) , - - t / ~ ~ /  : I I ~ I I ~ / /  ~ I I / / I ! I I I .  'I'l~e tri;r~~gul;it ion con1l11elloel 1 ill 
the S I I I I I I I I ~ ~  of 1012 for tile 11tlr1)ost: of forll~illg :.;I ~ o l ~ ~ ~ r c : t i o ~ l  I~ct,\veen t,l~c 
Intliiln ~ L I I ( [  I < l l ~ ~ i i l l l  SJ'st~elll~ of triilllgllliltioll \v;Is col~lplotetl i l l  t l ~ e  S~lnll~ler 
of 191:;. 

Tlris so~*icbs ~ ~ u n s  ~ I - O I I I  (iilgit nl) tllc 1-Ir~r~xir \.i~llc~., over the I\ i l i l ;  I)nss, ;LII([ 

;rc~.oss the '~;~gl~tlr~n~l~asl~-l'i~~~i~~ to tllr Heyilc pass near \vllicll tthe ~ { I I S S ~ : ~ ~ ~  

stiltions i11.t: sitnirtctl. 
'1'111: ti~l)le I>elo\\. gives tleti~ils req~r t l i l~g the \r-o~,l< ou t l ~ t r  tliRc:~,c~~t selaics :- 

Sl'hl RlailC1- ()1; 1'rllt.TICUL;l LCS. 

' l ~ l ~ ~ : \ S i ~ ~ ~ T ~ . \ ' l ' ~ ~ I S ,  1 ? . I~~I \ .E I IBE.  
~ ~- . - - - .- 

1 1~1:1.\.,~11.*1,. 
1 

.SI.< OxnA1:Y. I 
- i Dovnav C n  v. 

S : B V ~ B I ~ : ~ I ~ ~ ) ~ I .  liim.lnnl~l.. ; K J ~ ~ ~ ~ ~ ~ I \ ~ ~ ~ .  ' H~I, ,~,~,! . .  i 
I ~~ 



4 .  .\'o. 11; I'cc~~/~~.--Ol~scr\-;~tio~rs were t i~ken hy llieiins of self-registel-ing 
t , idr - : ,~ ; i~~grs  1111rillg t,llr ywr ,  i ~ t  ~ I I P  ~ t ~ ; ~ t i o l ~ s  give11 in the following list. :- 

111 i ~ i l ( l i t i o ~ ~  to the :~hore,  tidal tliagrnms registcretl ii sn~all  river 
gnns:.c, i ~ t  C'~hit)t,apo~ig al~rl roatlings of Irigli ant1 low \irittcr tiilien (luring (lily- 
l ipl~t  o n  titlib-poles irt I3h:inungi~r :u~tl ,Iliy;~l) \vt!l.c snpplit~tl 11y tllc. Port  
( ) lf i~i ,~.s  co~~ce~ . l l t>~ l .  

' f l ~ c  !, titlit1 o l~ser~vnt~or is  ;11; \\orli \vc,l.e i~lspcctctl tlul-ing trlle ~ C R I *  

;111tl tl~c! ~ ,egis t~ . i i t io~~s  II;LV(,, OII t l ~ c  ~vl~ole ,  het.11 sntisfnctory, ctscc!pt ;it hliitl~~iis, 
\vl~rr.c! t l ~ c  I,itrs;Lse Ilvt,\vec>r~ tht, so;\ iurtl 1 1 1 c ~  t.itlc-gi~t~gc \v(,II \v;rs ~01~1l)l('tcly 
1)loc;Ii~~l 1ritl1 s i i~~ i l  ; I I I I I  t 1 1 ~  ti(l;il n l )s (~rv;~t ,o~~y sr,opl~c:~I \vorlii~~g ~ V O I I L  t , l~e 
lOt.ll *ing:.ust 191:;. ,I u(.\v ol~sc.r\-ittory ; ~ t  ; \I;~tl~~irs is I~,(!i~lg I~ l~ i l t ,  111lt i t  \\as 
110t ~.o;rtly I>\- t l ~ e  :iOt,ll of S C ~ ) ~ C \ I I I ~ I P I .  1913. 

T;c.lnl o l , s~ '~ 'v ;~ t io~~s  1lnri11g tlrc rollling >!-C;II. \vill I)e c o ~ ~ t i n ~ ~ c t l  iit idl thf: 

1 hc11.11 i IS;!) .. . 
2 Kl~l.ilcLi I I 1S6S . . . 

. . , 
3 n,,1,,1,;,!. ~ .~l , , s~Hl l l l ,~I I I . )  ' I Eli 
- I  I lo l l~l~i ly  (PI,~III .~. '*:  DoI.Iz) lsss 
3 3IllC11.119 i Isw 

I Iivst:trtr,l 1X!I;I 
1; l<i<l,lrrporr* , lSSl 
7 , H I I I I ~ I O I I  . .. ! ISSO 

S 31011l1~1ri11 .. 
l!lll!I 

!I I'ort Rlxir l sso 
I 

4 ,  111 tht, follo\ving t;r.l~li,s iLrc givcu t l ~ c  trnrlnal nlltl (l~c:i~I;iI 1)crcet~tilges 
of errors in tl~c! pl,r~lictctl timibs :tntl I~eiglits of l~igli ; ~ r ~ r l  low \vatel* ;it all 
t l l , .  st:~tions \vllrrc. o l~~c~~~\ - ; r t i ons  11;1v(. I)ctsll t;l1<~11 :- 

Still \v.ol.kin,rr :I+ ' 
IS80 1 I ' S I I I H ~ ~  t i d ~ - ~ \ l ~ e  \\,ark- 

t i  I S:l ) '(' ing. 
1 33 1 25 , 

, 1 s!10 ; l o  1 
Still a ~ o r h i ~ ~ p  , I S  I , 

I .  .A2 

Still \vo~,kir~:: , .. 1 

/',~I.(.,,II/~!,P cf I,I-I-oI..~ ill I'~~c~r/ic.to~l Ti11lcr n11rf IIei!lll/s at O ~ I ~ I L  coos/ slniions 

Is TI~IE .  I 1s HEIGII,~.  
Sln1,lrvr ~~ - - - 

\-,,:1r. o f  t I . : L I I ~ I :  at sl>l.i~~ps. 

l!Ill:: \ 30 --  r 4  I !I:] !I4 !).I 

C, S:! -. 
l ! I l l . l  , I !  !IS !I(; ! ) G  

1!111;, S:! ; nl; !I,; $11; :I; 

l!Illl; 1; s;, ' SI !I6 !I; ! l I  !I.> 

1!107 1; s.1 s:; !I8 !)!4 !IS !I!) 

l ! l l I V  I h l , S 1 !IH !I7 !I!) !)<I 

1!10!I . C, Sd SC, 9 7  I !I7 !IS 

1!110 1; S I SB !IS !IS !U !If; 



l!lo:; / 2 i 2 , lil i I ' (i l l  SS s; 
1!10.1 2 0 2 ljS 94 , .I,; 1;: - !I.; 

1 2 ' 32 6 2  ;2 1 j; 
1!10.i !I I 1 !I2 

.., 
1!1111; , 2 I d!l .,.I i ti-& I !I.> , 2 ns l ! l < l 7  , S -" 1- I iO  ! M i  ! I 0  

1!1115 I. S 52 1i11 $17 !I2 

1!111!1 :I l i l  . - ; ! I  ti!) ,;,i !).'I ( ! I !  

. ) ,  2 ti:; 7 1  S!I ! I I  1!1111 
1!11 1 : 1 i . i  ;r 1 I;? I i l i  ! I 0  !Ill 

1!112 I ;!I :I< 74 I;? !I4 ! I 1  
.- 

, \ ~ , . ~ . ; , g , .  , . f  I l l  \.<..,I.< .is ;, 1 i - I:! (;:I !I:! !I2 

4s. .\'II. 1 /,o~I,//~II!, 'I/I,/III~/IIIICII/ \v;rs t~1111)loj~1vI (11  ) O I I  t11(% co1111)l(\tio11 of  
tllo linc S;~~.gotll~;~-.\lr~lt:i~l, ( / I )  011 ;L ~*c\.isioll of t , l~c:  0111 lilrc of I(%\-cxls Atr1lt51l- 
~ I ~ I I I ~ \ \ ~ ~ I I ; ~ .  '1.'. S., ( r )  011 ;I rcvisio11 of t l ~ c  0111 1i11v .\~~~l~~~l;r-JIe~!r~~t-~)c~ll~i, 
;\lo~lg tl~c: I I I ; I ~ I I  I.O;ICI, ( I / )  O I I  I I ( ; \ ~  l cv(~l l i~~g ~ ' I .OI ) I  Dell~i i1101)g t11e I.O;LIL  
to Alnttr;~. ( 0 )  O I I  I)(!\\. lcvc~lli~~g ~ I * O I I I  3l11r1.c~~ ;11o11g t1.I1c! torlg;~ ~ .o ;~t l  t o  Sri1r;lgilr . "  ( I ~ ; I S ~ I I I I ~ I . ) .  1vitI1 I I I , ; I I I C , , ~ I  Iillcs ~ I I I ; I I I ; I ~ ~ I I ~  ~ I Y ) I ) I  S I . ~ I I ; I ~ ; I I ,  to I ' ; L ~ ~ ; I I I I  r ~ a  
I~~FIIII~II~II ,  to tlte Si1111 \r:~llcj., to\\.;11~1.< I ; ; I I I I ~ ; I ~ ) I I ~ .  to\vi~riIs S ~ I I I O ~ ~ ; I I I .  

'I'll(: o ~ l t - t l l r ~ ~  : I I I I O I I I I ~ ( V I  to (i'l!) ~llilcs, ; I I I I ~  t110 I~c~igl~ts  of S ~ I . ~ I I I ; I I ~ , ~ ,  ;1.111L 

5.j.i soco1111;1r>. I ) (~ I I (~ I I - I I I ; I~ I~S  ( l e t e ~ ~ ~ ~ ~ ~ i ~ ~ c v l .  i11c111tli11g 5 I ' r i~~c i l ) ;~ l  s t ; ~ t i o ~ ~ s  of t . 1 1 ~  
(;rc%;rt, ' r r i g o ~ ~ o ~ ~ ~ ~ , t ~ , i c ; ~ l  S1118vey. 

'rl~c, l i ~ l c ?  S ; L I ~ ~ O ( I I I ; I - ~ I I I I ~ ~ I I I  co111pI(~tc~s th(! (;ilxa,r~its, ( 1 ) A ~ I I I ~ C I I I - ~ < I I C ~ I I I \ ~ ~ I ; ~ -  
Scg~,;~-l) i~: . ,~a.  I<LI~~-~<~IIISII:~I~-S:L~~~I~~I:I-~III~~II, 0 i s  i 1 1 t 1  nlltl ( 2 )  
hl I I ~ ~ ~ I I - S ; I I ~ ~ : . ~ ~ ~ I I ; I - T ~ ~ I ~ I ~ I ~ ~ - I ~ ~ ~ I ~ ~ ~ ~ . ~ ~ ~ I ~ ~ - ~ ~ I I ~ ~ ~ I : I ~ - I . ( ~ I C ~ I I I \ ~ : ~ ~ ; I - , \ ~ ~ ~ ~ ~ I I ~  :I lo l~gt l~  of 
T ! ) >  rnilcs, tl~c: closil~g c r l ~ ~ l - s  11ring rwpcc*ti\-vly O,O!).i ;111tl 0 .1 ! )0  of ;I foot. 

'I'l~c 11c\v l i l l ( :  I )ell~i-,\I u t t r ; ~  ;~ lso  c .o~~~l~ lc t c s  t l ~ c .  c,il-cuit 1)cllli-Arcc.rr~t- 
I I ~ ~ I I I ~ : I s - ~ I ~ ~ ~ I ~ ; I - I ) ~ I I I ~ .  tllc closilrg elSror Iwing U015S of it foot i l l  ;I 1c11gth of 
272 111ilcs. 7'11osc? c>l.lnc~rs ;\I.(: tlc~l~~c:c~tl fro111 tliHbl-cl~cc:s of ~ ~ ~ l ; ~ t l j ~ r s t e t l  
r)rtl~o~llctl~ic Ircigl~ts. 



'I'l~is SI IO\ \ ,S  t11:tt. t l ~ c  g~,c:ttcr \1ortio11 nf t l ~ ~ ,  error, e.!]., 1 ,(;?-L feet in I i l ~ c ?  

( 1 ), is on t,llr line . i l ~ l ~ n ~ ~ r n - l ' o ~ ~ : i ~ l n I ~ n . .  ant1 111ny I)e tlr~e to errors in tlie sillglc 
I ~ ~ v ~ l l i l l g  fl.0111 P5c:llllrii to I 'o~litli~l~i~. \\,hicl~ is to I)e l,e\.isctl l)y tloul~le 
It:vc*llillg i l l  t,lle co11ri11g ticltl seitsolr, ;untl ill t,llr: rivt:r crossillps. For line ( 2 )  
tile IllOst lilic'ly 1 ) I i l~c~  for C~rl'ol' to ll:lv? (a,rthpt, i l l .  iIrc tllc! l ' i ~ ~ r  cl'ossili~ i ~ t  
I)l~ul~l.i,  c~ossc\tl 11y t,lltl '"l'itlc-polc." lnctl~otl ollly. \vl~iclr is to I)e rcpe;~tctl I,y 
t11c '' \ 7 ~ r t i ~ i l l  .\11gIcr " ;111tl "'l'i1rgt4 " ~nct,ho(ls, ; I I I ( I  the hill sr,cti!~ll ovcr t,l~c, 
I<lrnsi Ilills. 

.70. .\-I). .; ld~ ,c~ , / / i t t ! /  l ) r / ~ ~ r ~ l ~ t t t ~ ~ t ~ l    IS c~~~ployc!(l 011 11c:\v lcvc,lli~~g ill I \ [ I Y ~ ~ I : ~ ,  
( ( I )  fl.olr~ TTr~lz;~~l:z to 1;;xsscill i~lolrg the lcft 11;111k of t,l~c N*~\vrlll l.i\.el., ( h  ) 
f1.0111 I'eg11 to A[ok])illil~ 11). I'OiI<I ; I I I ( ~  l~iliI\\'i~!'! \vit.ll t1r;t11'11 1i11cs i11n11g t11c 
Peg11-Sitt:rllg :.( ':ln;ll, ( I .  ) fr.on~ 1'1~1111c to 'T:lr~~ltl\vi~\g~-i riri hlli~nlnyo I)! rwtl. 

r 7 lllr o~ l t - tu~-n  ;~l~lolllltetl to 210 11ril(1s. 'rllc I~c,igl~ts of 4 primary, ; ~ r ~ t l  220 
sc.c.ollt lilr,!. I)c~nc-l~-l~r;~l,l;s \vc\ l -c t  i let tv-~l~il~v~ I .  

:)l. .I scc.t,ior~ of So .  17 I'it~.t,>. I : ~ i t l  tlo\v11 olr t l ~ c  g~,oul~tl ant1 e~,cct,ctl ~) i l l i i~~s  
011 tllt. uo\v l~o~~nclirry I)c.t\vccll S i ~ i l l i  ' I51 1)istl'it.t nli(l Scpnl State, nntl also n1;11lc 
:I SIII.\-~,!- of tllc? n l ~ o \ . ~  I ) O I I I ~ ~ ~ : I I - ! ~  topc~tl~c~~. \vit,ll t,htb I>oul~tlnry I~et\veel~ Pilil>llit, 
I.)ist.~-ic.t : r ~ l t l  Srp:II State. the settl(wlcnt of \vllich is lion- u~~t lc l -  tlisc~~ssion. 

-- 
I . . , , , ,. C'. G .  S. ; C .  G. S. 



54. ;Vo. 10 Pfir./!/.-Tl~is partmy was only i~~s t , i t r~ t , e t l  on the 1st .\.I~LI-(:~I 
1013, i~1111 sillue t,lle 1 3 , ~ s ~  Line n l ~ l ~ n l - a t r ~ s  lint1 not, yet heell ~.ccci\~etl fl.0111 

Engln~itl only a S I I I ; L I I  ;~ lnount  of ~ ) r e l i ~ ~ i i ~ ~ i l ~ - y  \v01.1< ill this ~ o ~ ~ ~ l c c t l i o l i  
hcen possil~le. 

111 t,lle ~ ~ ~ e a ~ i w l i i l e  the othcer i l l  chnrgc 11;~s 11ec11 occllpietl i l k  prcpariug 
f l l~~t l ier  ~n;rt,eri:rls for ~narslinlling bhe wllole e\,itletlce oE Intliau guotlesy ir; 
l~eli~tioli t,o pl,ol>le~l~s c:ollcerning the col~stitntioli of the eart,ll's c r r~s t .  





PART 111.  

OFFICE WORK. 
1.-HEADQUARTERS OFFICES. 

hfAP ['lrBl,lCA'rIOS OFPICIS ( ~ . i < l r ,  ~ I I ~ I I . X  I I I : I I )S at ~ 1 1 ( 1  ). 

55.  ' ~ I I ?  c:Ii~.ssc)s of I I I ~ L I I S ,  for the pr~l~lic:;it,ioti of \rl~ical~ tile Hei~tl~ln:~~tt~e~*$ 
Ofices ; ~ r c  responsil)le, nl;iy I,r e~~rr t~~cr . ;~ t~ct l  ;is follon-s:- 

(cr)--Tol~og~~x~>l~ical Illaps ou thc scxle of 1 inch= 1 ~ l~ i l c .  

(,I.) -Spc%ci;tl 11r;q)s. 
r 1 Illo f i~st  tlaty of the oltices is to 1~ul)lisll t81rc l-ilrcl~, i-- i t~cl~,  i111tl &-inc*li 

rnilps p~-eparcttl 1))- t,lre tieltl p;~~*ties nt~tl cirri(? tlrnwing nliices f I.OIII the ttopo- 
gr;rl)l~ic;~l snrvcl!.s iu p~,ogrc+ss. 

.56. (11) 7'110 91111/) I!! / I I / / ~ / I  OI I  / / l o  .WII/IJ (!/' 1 ; I / V / I  = 1 I I I ~ / I , . -  L)~irittg thcb 
year. 1-32 sItect,s of t,l~e J I ~ \ \ V  111i11) 11;rvt: l)(vbn ~ , ~ c ~ i v ( , c l  for l ~ ~ ~ l ) l i c i ~ t ~ i o ~ ~  ; I I I I ~  222 
s h ~ e t s  11a,vr. I)ecn ~)nl)lisl~c<tl. 

.\I1 t . 1 1 ~  i~ re i~s  s111.v~ye1l 111) 1.0 t,l~e V I I I I  of 1!)1 I -12 for tlrc ~ ) l - e l ) ; ~ r ; ~ t i o ~ ~  
of t l ~ e  new ol~e-itrc:l~ I I ~ ; I [ )  of I l l t l i ; ~  11;ive I)cell pul>lisltetl in the fo1.111 of 1-incll 
sheets \vit,l~ t,hc follo\viug esaept,iot~s.-:iO sl~eet~s, il~c.lntli~tg i111 ;we;r of i i p l ~ o ~ i -  
n~;rt,cly S0!)0.57(; scln;lrc 11iil~s ; of t#lrese ::O sl~cets 29 ;u.e ~~ntlergoil~g pul~lic;~- 
tior1 i~ntl t,l~e tlrinring of the otl~cl* is i n  p~~bg~,c.ss. 'I'l~c sl~cet,s of 1!lI2-1:> \\,ill 
hcgilt to C O I I I ( ~  i l l  for p~~Idic;ttiot~ t'i~t*ly ill l ! l l : ; - I + .  

- - 
: ) r .  111tloz I I I ; I ~ S  Nos. 4, 5, ;111tl (i ; ~ t  t'lre entl of this l.eport s l ~ o ~ v  t'lte 

p~~)gr t , ss  of tile ~ )u l~ l i c . ;~ t~ io~~  of t>l~c Ilew one-il~clr I I I ~ I ~ ) .  i ~ 1 1 ( 1  t811e table k)clo~\~ 
gives t l ~ c  ; I I I I I I I ; I ~  o~~tplrt .  of its sllcets sinc:c t l ~ c  nlotlcr11 srlrveys were hegul~ :- 

~- -. . . - . 

Total. 

-- - - - -. -- - - -- - 
Tattd lbrintt-cl 350 ! 228 :$on 1-7 

. - . j ' ,-- -- . 
TIIIILI in pro,or>~n~r~lv '2.160 ' 0 2.101 1 8.328 

I- I--- -- 
Nrlnlhrr rrnl!sir~ing lor public~tion . , 1,810 1 ' 1.801 1-6.450 



39. I n  ;~tltlit,iolr, ?!) one-iucl~ s l~eet~s  prep;il.etl fro111 111ot1e1-n 18cvcnue 
slu-reys 11;~ve bt?ell reocivotl for pul)lic;~tion, nut1 20 hnve I3ee11 p~ll>lislletl ;LS 

prelillrini~ry etlitiolls. Forir special ctlit,iolls of o~ie-inell sl~eet~s sllo\ving 
\-iIl;~ge I>o~~~t(lir,ric:s II:L~(: ;ilso I>ec11 ~ ~ ~ ~ l ~ l i s l ~ e ~ l .  

60. To ~ ~ ~ ; ~ i n t i ~ i n  t>l~e existi~lg stnclts, 01- to give effbct to i l l ~ p ~ ~ ~ t ; t n t  
c!11;111ges ( I I I C  t,o t.11~ tleveloplneut of cou~~~~~un ica t ious ,  ccc., 10 I I I O ~ ~ ~ I - I I ,  4 preli- 
I I I ~ I I ~ I . ~ ~  ;rl~tl 38 oltl style one-incl~ sheets have heell ~.cprintetl. 

ti1 . ( I ) )  7'110 I ~ I ~ ( / ~ ~ I I I ~ ~ I  n r n / ) . - S o  f ; ~ .  only 2,959 bc(luill.e ~ ~ ~ i l e s  11;~ve I~een 
s111,veyctl for tjllc prepilrntion of &-inch III~LIIS. The \trhole of t,ltis surrey Ilns 
heen (lone (luring ttle tieltl setison of 1912-13 :~ntl t,he sheets shonltl he 
receivec.1 for pnl,lic:~tion ill 1!)13-14. 

62. ( I . )  7 % ~  1tz11p I t ~ / / i , r  O I L  the! S ~ / P  of 4 inch = 1 I ) L ~ / v ,  (vitle / t r d c , c  

I I / U ~ I  N o .  lo).-This rIliip is prellnretl in "tlegrec slrcets" \vl~icl~ i~lclutle 1 " x I", 
or t,l~t: ;wen, corrretl \>y 16 one-inch slree,t.s. 

Totals 
I 

~ . . ~  

,i1.l.l-..xl,,1,,t. I,,IIII,~,I of ,lt.,zrec, si,t-cts in ,r~.,i.. I ; , ,  i 1.1,) I,,, 45; 
I 

f;.-~, ( 1 1 )  ( ; ~ J I I ! / I * , I , ) / I ~ , ~ I I /  , I / I I / ) . s  1111 / I ~ ~ ~ ~ ~ I I ~ ~ - I ~ ~ ~ / / ~ ~ I I ~ / / I  . ~ c ~ t / ~ ~ , - - ' l ' l ~ ~ ~  (lo(;isii~~~ t,o 
pr01111t!(: tl~est, I I I ; I ~ S  in  l;~y(:rs~ to \vl~i(.l~ I Y ~ ~ ( ? ~ I % I I ( , ~ ;  I \ ~ ; I Y  I I I ; I I I ( !  i l l  I);II.;I. 60 of tilt! 
(;c.lit?r;~l I < r l ~ ~ r t  o f  tlre t l c l ) ; ~ ~ ~ t ~ ~ ~ n ~ r l  for 1!)1 1-12. I I ; ~ . ;  ; ~ f f i * c : t i ! t l  t l ~o  o ~ ~ t , [ ~ r ~ t  of the 
+\lc,ets of tlro I n ~ l i : ~  ;urtl .\tlj;~cctnt (~ 'o111t t1 . i~~ S(.ritts to sonle cstc:~lt. I'OIIY 
11t-tv s l~c~ , t s  II;I\.(; I ) ~ ! ( \ I I  l )~~l)l i<l~(vl  (111ri11g t 1 1 ~  J , ( + ; I ~ ,  5 oltl sl~t)et,s I I ; I ~ ( \  I ) c ? ~ : I I  
rrl)rii~tetl ; I I I I ~  t,l~c. c o n l o ~ l r i ~ ~ g  of ;I fc\v of t l ~ c :  sl~c:c!t.; ;~ l~ .c :~( ly  ~)t~l)lislrc:~I its 
\\-(:I1 ; IS  of the ]let\- sllrcts in Ir;tri t l  is i n  progrctss. 

66. (-)II(? 111rli:111 sl~oct of tht: 111tc.1-national , \ I ;I~) of tl~c: Worltl. soa.le 
1 : l . o t U ) , O O O  is i11 II;IIIII it1111 will p~il>lisl~e~l ill 1!)14, (Sc(+ ~;I,I-:Ls. ($1 ; I I I I ~  62  
of t l1e (;eucr;lI 1Ccl)ort. for 1!)11-12). 



68. .-I ~ ~ c w  LL:iil\viiy St;~t,iol~ .\.L;I.~I 0 1 1  tlto SC.LIO of :I2 111iles to 1 incl~ 
sl~owing c\.ery ~,;iil\v;~y st ; t t io~~ i l l  111tli;~ ;inti ;L new etlit,ion of t l ~ c  Il:~ilw;ty, 
Hoi~tl ;in11 CLCII;LI ht;tp of Intliii 011 the siLlne sc:~le 11;ivc I~een 1111l)lisl1crl (luring 
t l~u ye;ir. T l ~ e  Ii~st L i ~ l ~ ~ i ~ i ~ l  ellition of the Li:iil\v;~y L \ i l l ~ ~ i ~ ~ i ~ t r i t t i o ~ l  hIiip of 
I I I C ~ ~ ~ L ,  sciile 64 niile-; to 1 inch, s l ~ o w i ~ ~ g  info~-l~~:~tion up to the 1st of .\pril 
191:; \v;L.; p~'o(luc:ecl i l l  h1i1y. 

(i!). T l ~ e  first sl~ect, ' S O I I ~ ~ I ~ ~ I I  I'crsi;il, of t l ~ c  Sout, l~e~.l~ .-\si;~ Series of 
sl~eet,s on tlic sc;ilc of 1 : 2 11ii1lio11 liiis I)eeu pul)lisl~etl. T l ~ c  'Bor t l~e~.n  1'ersi;i' 
sl~cet, is u ~ ~ t l e r  ~ ) t~ l ) l i~ ; i t i o t~  ii1111 the fair ~Ir;i\ving of the t\vo otlicr sI~t:et~s, 
('AfgI~C~tlist<in ' ; I I I ( ~  ' Ik i Iu~: l~is t~~~i  '): \ v l ~ i ( ; l ~  i~~(:lurle I ) ;L I ,~S  of 1'ersi;i is in l~;in(I. 
The 1~1hlic;~tion of t l ~ c  ' S o u t , l ~ c ~ . ~ ~  Pers i ;~ '  s l~eet  11lii1.k~ ;I ~ ~ e \ v  ( l ep i~ r t ,~~re  i n  
tlie st,gle of 111(li;1.11 (+cogri~~l~i(:;iI 111;~~s. 0 1 1  i t  the l~cigl~ts ;il~ove ;in11 Ilelo\v 
nlenlr s c ; ~  lcvcl 11;ive I)c!cn sl~o\vu 1)y 11~yc1.s of (:01011rs ill111 t l ~ e  l~ills 11;~ve I)eel~ 
sl~iitletl. .\. spcci;il csl>eri~l~ent;il e11itir)ri i l l  cliffbrent I;~yct. colorlring and 
witl~o~it  sII;L(I(:(I l~ills 11;~s ;rlso Ilccn printctl ;IS opil~ i o ~ ~ s  of scientists tliffbr 
rcg;ir~ling t11e ;~(lv:~nt,;~go of S I I ; I ( I ~ I I ~  hi1 Is on I;~,n:re(l III;LIIS. 

70. ( . j ' )  , Y / ~ ~ ~ * i c t l  .11(111.~. -.is II.;II;I~ ;I vclt>- I;~rgc t~~t~r i l )er  of speci;il m;il)s 
i~ntl plans, ili;igl*;~~n.; ; L I I I [  i l l~~st~~-;~tiotls  I~itvc Ireell p~.(:p;trc(I fur the cliH'erc~lt 
tlep;i~~t,n~ents of ( f o v e l - ~ ~ n ~ e ~ ~ t ,  for . II*III~ I r C ; i ~ l  &r~ :~r t e~ , s  ; ~ n t l  for oltici:ils 
t l ~ ~ . o ~ ~ g l ~ o u t  I l~ t l i ;~ ,  (scc l'art IV) .  

71.  The ~i~urnlre~. of Illii1)S issue(( ( I u r i ~ ~ g  1912-13 is co~isitle~~alrly ill excess 
of previous yeillas, (set: rcport of the M:ip Liccorcl ;inti Issue Oflice on page S O ) ,  
ant1 therc are other in(licat,iotis of CL gr:i(l~~:~L I~u t  stc:ltly inc:rc:~se in t l ~ e  llse 
of IrliLps Irot11 for (iovernl~ient i l l l ( I  pl'i\.ittt! plll'poses i n  I l l ( l i ; i .  

( i )  .i c*onsitLe~,ntion of tlrc contotlr interv;~ls ;tntl colo~u .scales I)est 
sl~itetl to 111(1i:11i IIliLpS, 11g C;ipt;~i~i M. O'C. 'l':~n(Iy, I<.$!. 

( i i )  Notes on tJ~c Va~itlylre or tlirect zitla process, co~~~l>i le t l  in 
thc I'l~ot,o.-Litho. OHice 1111(ier t l ~ e  tlirection of C'olonel 
T. 1:. 13. Ltcnny-T;iilgour, C.S.I., 1t.E. 

:1 list of the I I ~ ~ ) ~ L ~ ~ I I I ( ~ I I ~ ~ L I  l)uI>lic;~tiot~s pr i~~tc t l  a t  1)olun tluring t l ~ e  
yen1 is given or) 1);tgc 35 in  t l ~ c  rcport of the Dehri~ Olfice. 

-., t . ~ .  Thc grow facr vnluc* of tllc nlaps ~,rreived from the priuting offices 
(Illring t,l~r ycnr :i~r~ollntc~tl to Rs. 3,1!4,793. This srlrrl i~~clutles lis. 14,393 nlld 
1L. 5,809, thr ft~cc v:sluo of 111:lps 11ri11tccl iu  the Engritvitig Office and ;it 
1)ehr:t lhin rrq)cctivc.ly. 



:30  PART 111 

\ ,  

( ! I )  fiIn11or1i 
( h )  Do. (Prt-lil~~intbry Eclition8) 
( , ) l l < ~  (Vill:~:r no11nrI:~"~8) 

( I V )  Old Stylv sI1,~i~ts  

. . 1 \ l inrll=lli n l i l~a  I ( T I )  P r < > v i n r i ~ ~ I  AI:tl~q ., , , ~ 1 1 jn<,112:<I' ltli~ps' 
(T11)  Di* t~ . i~ . t  AIIII,.; , I mvh= -1 I B I ~ I < . S  ,.. 

( ~ 1 1 1 )  A<ln~inistl.;~li<,n R1.1no1.l I\I:IIIC , I i~ t a . I t z  S 11~i1t.v 
( I S )  P I I I ~ I S  ctf Citiil* :II~II C ~ ~ n t o i l ~ ~ ~ r n t s  , T-:BI~,>I!S :; I (7) Tlinn~'111:1tion it1111 T ~ I I V C ~ S I .  C b ~ ~ r t s  118,. 
( X I )  111d1.s 31>1ps 1 Dn. 

1 
:;.I 

( X I I )  ~ U i s r ~ r l l r ~ n t w ~ ~ *  J I I I I B ~  no. ?I;:! i 
. - - - - - . . -- - . 

Tutnl ..... ; X i  
I - - -- , - - 

Corrrs l~on~linr :  ticures for 101 1-12 . . .  . . . . . .  1 lil l 2.2S.:;:; I 

C . O V # . ~ I ~ I ~ B ~ . I I ~  ~~Ri<.i:tl* 1'211,:ln.l 
-. 
,.,,.-D I7 

In(1i:t O H i v v  2,2i!l I',;lil 
I )~ .pn~ . t~~wnt : t l  is.i~~t,q i l  .tI.il (i",:;il 
P r ivn t~ .  i~~~li \ - i , ln ,a ls  1'8.957 24 ,,;O:l 
A:r.llt. ~1.1;411 , l , i7S 

. . 

Tc~tnls  for  l!ll?. I:{ :I?i.:il I I .li!l,iliO 
- - - - - - - -- - - .- -- -. - - 

C , , ~ ~ e c l , o ~ ~ # l i ~ ! g  tot~l ls  1'm 1!l11-12 . . I'bS,li:l:i 1 I ,:I!l,I'iO 

i ( i .  '1'111, 1)1,;1\j-i11y Of ic r  c o t ~ t i ~ ~ ~ ~ o t l  its r i o ~ ~ ~ n a l  \VIII,I< of co111p i l i11g  

s ~ i ! ~ l > l y i ~ ~ g  n ~ i ~ t , c ~ l ~ i i l l  for tllc. c ~ r r g ~ ~ ; l v i l ) g  rof ill1 tllc. gcr lc \ r ,n . l  S I I I : I I I  s c i ~ l r  n l n p s  of 
tl1c1 I I V ~ ; I I . ~ I I I ( ~ I I ~  n n t l  t l ~ c ,  f a i l .  c l rawi~~g of snctlr of ~ I I P I I I  3s nr ( !  p r i l ~ t e t l  I)y holio- 
z i ! ~ c - o g t . ; ~  p l l y ,  t l r c .  n l ; l i u t c . t ~ i ~ t ~ c e  ; ~ n t l  c o r r c : c - t i o l ~  of t l l r  r e c o l . t l  c . o l ~ i t l s  of all tile 
rnnl)s of t l ~ o  tl(*l1;114111t.nt ;ti111 the h r i n g i l i g  1111 to t l ; ~ t c *  of o l t l  i n i l p s  1vl1i1.11 I I ; I I ~  

t o  I I P  r c ~ p r i r l t c ~ ~ l .  Tlnring tile y t ~ .  ~ v o r l c  ~ ~ i ~ s  tlorlc. on 29 s l l r c > t , s  of the l l l t l i ; ~  

; ~ r l t l  A t l j n c * ~ n t  C o 1 1 1 1 t r i 1 - s  S v l ' i ~ - s ,  o n  t l l r  sc;ilo of i,~7,1,,l,,, (111 1 x l ~ t ! r , t s  of tllc 



111 ;~tltlit,iol~ t,o this ~ ~ c > l . ~ r ~ i r l  \vol.l; o f  t l ~ e  oRic:tt c:ol>y sclctio~~. 114 Ilayes of 
tr;tvc~~~sc~ cli~t,i~ \verc s l ~ p p l i e ~ l  to S ~ t ~ t l e l l l c ~ ~ t  OHicel,~, Rnginecrs ill111 ot,l~el.s. 
i~ttestetl  t,riices of anl*tnin 1i1,1'ge sc:itl~: stlrveys wc:~.c! supplic:tl for tlso i l l  c:or~l.t 
~~,oc*(:c!(lings i111tl iufor~~~;~. t iol i  ~.cgitl.tlil~g s!.stt~111s of sul.ve!.. I)o~mtlitries. &(:., 
\vcrib s~~l)plic>tl to s c ~ t t l ~ . ~ ~ ~ e l ~ t .  ~)olitic:;~l, c ; ~ n t o ~ ~ ~ ~ l e r ~ t ,  t l c l ) a r t ~ ~ ~ c ' ~ ~ t , : ~ I  i t l ~ ( l  ot,l~(,l. 
of tic el.^. 

H'ol,l; \\';ls c:ol~tiuuc~tl ~ L I  ti\-(, sl~oc!t,s :i4, 47, 53, S:3, $14 of t l ~ e  h0 series 
~ L I I ( ~  011 nnc sheet, of t8Ilt> T ~ l t , e r ~ ~ ; ~ t , i o ~ ~ i ~ l  Aritp 011 the s i t l t l (>  s( ; i~. l (a ,  r l l  i~(I1Iitio11, 
\r,ol-li \v ;~s  1n1t i l l  I I ; I I I ( ~  011 sllect 6:). : L I I ( I  pli~tes for c:olou~ p r i ~ ~ t , i n g  of sllee:t,s 47, 
53, 6:I of ti111 ,,511~,3~i,,, SI: ; I~P I ) I - ~ I I I I .  



' r l ~ e  t,ot:il I I I I I I I ~ I C ~  of i~~ipress ions  pr~lletl exceetls t l~ i i t  of iiny former year 
1)y ~ O I I ~  l i~khs.  

XI. Gootl progress I I ~ L S  h e n  miitlc ~ L I I ( I  I IILIC~I experie~ice gi~inetl in t l ~ e  
rnirtter of printing Iiiyeretl Innps. A111ong the  111i11or in~provenie~l ts  ill this 
tlirection 11:~s Ixen tha t  o l ~ t i ~ i ~ i e t l  by c t c h i ~ ~ g  t,llo successive plittes i l l  relief. 
Six Iiiycretl lrlnps I l i t ~ e  heen printetl itntl p~il>lisl~etl (luring the y s i r  ;inti tliree 
sl~eet,s of the 3'1-mile Inye~.od Inthp of 1111liii Ilnve heen provetl. 

8.1. -1 few c l l i i~~gcs  of i~iiport,iluce have heell 111;itle in thc  l'l~oto. Brancll. 
r .  l h e  col~version o f  t,lle I i~rge cirmera to carry t,he Zeiss " Pl i~nnr  " l e ~ l s  purcllirsetl 
I i ~ s t  year t o  a n  iron Ixise stand hits e~~i ih le t l  t l~i i t  lens t o  hn hroogl~ t  illto w e ,  
\\.bile the st~rengthening of t8he f o o r  with ilno~l girtlers I~elo\v the  1-llnners of 
t h e  citlllcrii stilntls llits tlonc away wit11 t,he v i h r i ~ t ~ i o ~ ~  wl~ich for~uerly grve 
t~rolll>lc. 

So ~ l ~ i l n g ' ~  IIitvc heell nlilrle in thc ulethn~ls ; L I I ( ~  for~nulie wit11 the  
exception of t ' l ~ e  introtl~iat,iou of :I scrc>elr pl~otog~-nvor(: process w l ~ i c l ~  11;~s 
heen fount1 useful for cel.t,nin s111,jects. 

The inst;illil.tion of electric liglit t l ~ ~ - o u g l ~ o u t  ;ill sect io~ls  of the  oHice 
no\v erii~hles nll 11;lntls t o  \\o~'li at. 11igl1t shouI11 it  itt ~ L I I ~  time 1)e fount1 
necessiiry to  clo so. 

l)~u.ing t,lie yeiw nntler rcbport the  Stores Sectiou of t11c Office hns huen 
reorgi~niscd. 'The section is, I~oweve~. ,  \vol-l<ing nlltler ii d i ~ i ~ t l v i t l ~ t ; ~ g e  owing 
t,o tllp very ~*estrictetl  a c c o r ~ ~ ~ ~ ~ o t l n t i o n  for stows. 

TABULAR STATEJIEYT OF  OIJT-TURS OF PHOTO -LlTHO OFFICE. 

I J ; :I ( i I I s i  !I I .I . _ - - 1:' ~- ~ - ~ - -  ,- 
! 

' yl,lllr , , f  H~~.ovv r t . ( l  
1 1 : 1 1  I I . \ l S  1 1 1 1 1  I 

ill r.rsll or ,xllllllll'r , ) f ;  - .-- ~ 

\ c'<,<t # b f  
I 

~ ~ t ~ p r e w i , ~ i l s  r I o11t-t111i1 nt '  " Ext ra  I ; I~v:\L!IIIc*. 

i ,."~+-l~,~t,.s. ;1 . ; ~,1111,~,l. * ' ')''l'r'l.t- rlnt. , l,l,,t,,l, c u t  T l ~ t ~ l .  1 , l,,~,lt:lI. 1 ' -- I . .  . ~ . ~ .  - 
I 

- - -- . . - 
I 1 1 Ii.. I:.. 1: .A. 

I 
I ! I I O - I  I . ; I I :  I I ~  I .  i I : :  , ?.na!I : 

I 
I 1 3 1 0 " i  :j,li(i:j 

I I 3911-1'3 ' I l i . S i  ~ l I l 9 l  !.I.DO4 ! 1,3fi4,49ti .I.lifi(i 1,2ti:I 1 :l,!l4!l 

]!)I?-1:) , l 1 l  2 ! , 1  1 4  I ! l i 4 S  , i 2.1110 D.tili(i 

"Fl~iq : ~ r  iu ~1;tt~~rneuta of ~u,,ric,er ye;tl..; on ly  ~nc lu< lea  I~tlr<t. i!lll~l.rwlolr.;. 

111 :111,liti,u1, t11er~ werv Sl.:Iill l~alf-toile pt1lI3 1111~1 230,280 l i ~ ~ v - l ~ l o i : l c  ~ ~ I I I M ,  (c11idi.y IV(>I I~ I I IT  C l ~ a i , t ~ ) .  
Il., nK,,,llS( ( 60.05H .. ,, I i 2 0  .. ,, ill l!lll-12. 

( ~oa,!~oo .. ,, j L l l a ~  I I I , : IOO ,, ., i l l  I!IIO-11. 
'I'l~r olltl,nt of thc Typv Sc<,tiol~ is n o t  inclu(lt,~l i l l  t111. I L ~ O V I ~  S ~ : L ~ ( * I I I V L I ~ .  

T l~p 'ryl)e Sct,tion 111111li*h,>d H.408 [I:LKC.S or it(-rns, I.:i.l;Jl4(i3 D O ~ J ~ C S ,  Z,lil)S.d!)I i l ~ ~ l ~ r t . ~ s i # n ~ s .  

;lyirillst 
( i , D W  or ., 1.1:i1.012 .. 2,Olk,7lili .. i l l  1!l11-12. 

3 . 4  . , l , l . l 6 l  .. 2,104,i5.i .. in  l!llfl-I I .  

I\IATHEblATICAI, ISSTRUAIENT OFPI(;E. 

X3. 1)rlring t , l~e  year nntlcr ~aeport, I%=.., fro111 l n t  April 1!)12 to  :JIst 
X[:~rch 1!)1:3, there wan n sl~rinkitge in t,l~e tlem;inds ~ ~ ~ i i t l c  on t l ~ i s  oficc:, 
colnl):~re~l 1vit.11 those of the 1)rccetling year, a s  the  follo\vil~g tahle shows with 
t h e  result that ;ipiinst ;I profit of 12s. 6,204 ccshil~itetl by the I'rofit a.nd Loss 
statement of 1911-1.1, t,lixt for 191.1-13 s l~ows  a loss of 1 h .  7,055, wl~ich,  
h o w ~ v e r ,  incll~tlcs over Its. 5,500 loss on t,lie siilc of unsnitii~~lc: hytlromcters. 

I ' ~ ~ / I I I <  of I I I . < ~ I - I ~ I I I ( ! I I ~ S  ~ .V .S I IO I /  t o  J ' I I / ) / ~ ( :  (?/)ico~..<. 

1!1111-11. 1!)11- I? .  I I l!ll2-l:i. 
-. . .~ - .~ . ~. . . 

I?". lir . 

2,li.j. 184 :%.22,ti:J31 

Ila. 

2,81,31> 



H4. O n  t l ~ e  otller lt:rntl, t , l 1 c 1 . 1 5  \\.as ;I. I I I ; I , I . ~ ~ P I ~  irrll)rovemc!r~t. ;IS t l ~ e  
ollowing t,i~l,lc wi l l  s l ~ o w .  i n  t l~t :  v;~lun of ~ , I I I J  \vo~.li tlone, ~ L I I ( I  the I'rotit aurl  

1,ors statement, sllon.s ;I gain of Its. 2 . X X i  ;~g; t i l~st  t , l ~ c b  loss of Its. 4,ilH s11o\v11 

by t11;lt for 1911-1'1. 
I .U/ I IO I! f I I ~ O I - ~  I / O I I ~  ; I /  / / I / ,  I I ~ O I ~ ~ S / I O / / .  

$5. l ' l~t.  following figul.c~s sllo\r thr I I I I I ~ I ~ I ( ~ I ,  of cnil~lo~-Cs ; ~ t  tl~c, c a n 1 1  o f  
e a c l~  of thc I:tst :i y(-!:l,rs : - 

1910-11. 

. -  - ~ - 

:(IS 

l!lll-12. 1 1912-13. 

- - . .- -- ~ -- ..~ ---- - ---p ~ 

:l;lll I :I38 

86. T l ~ c  Following t,irl,le sl~o\\.s the ilveritge nr~nlller of enlploy6s ant1 

t11t:ir 1)it.v :-- 

, I ~ / ' / ' / I ! / / '  / / / / l / / / / f ' / ~  I ! / '  1 ' / 1 1 / ~ / 0 ! / ( ' ~  11111/ / / / / ' ; I '  / ) / I ! / .  

l!llll-I I .  I 1!111-1". 1!#12-1;;. 

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

1 
?!I(; :,t I{<. ;!l,s;;li '?!I7 :,t I(.. l?!,!ltil I :it11 :tt lk. l;S.li?> 

87. I t  1l1i1y Iw ~ lo t r ( l . t l~a t ,  ;IS poilltrtl o u t  in the plaevious years' rrports, 
certain sti~ntling cl~itrges (reprcsc~l~ting sul)cr\.ision, rent. intcrest 011 pl;rnts il.utl 

nlittrrii~l, tleprec:i:~.t,io~l, c:leric;rl I;~l)olu., 'kc.), \lave got to I W  incu~~re t l  irrespecti\.e 

of t h ~  \\rorl,- r o n ~ i u g  to t l ~ c b  olficc, i111tl ctr~~serlucutly, the so-calletl 11rotit ;~n t l  

loss in conncct,ion \\,it811 t.he \volnliil~g of t ' l~e h l ;~ t~he~i la t i c ;~ l  Cl~st,rr~meut Ofice 
dcl~entls on t l ~ c b  tlomnntls ~.cbceivctl for instrr~~nc!nt,s to  IJL. sapplietl, i111tl for 
wol.lr to 111. t l o n ~ .  111 c.;~l(~uli~ting profit itntl loss :I. percentitge is illlo\\-(!ti to 
IN? t ;~ . l i t ,~~  i1.s c-rctlit ('15 o v r r  I)ool< vnlucb i n  t,lle case of issues irutl 10 i l l  tile 
cxse of \vol.k t lo l~c~) ,  i ~ n ( l  i1.11 increa.sc of I I ~ I I I ~ L I I I I S  Ineiliis ;in increasc in  t,l~e 
; ~ n l o u ~ ~ t  of t.his l)c~,c:unt,agc!. ~,csr~lt,ing i l l  ~)roh:~l) l )  ;L g i ~ i l ~  ; ant1 a shrioli:~g-c of 
dc l l l :~~~t l s  nlciins ;I rt\tluc:t,iol~ in  the  i r l l l onn t  of t,lrt: p~:~.~cntiLge, resnlt.ing i u  
111'ol)i11)1y ;L loss, t , l~c>  ~ t ~ i ~ n t l i n g  ( . I I ; L ~ ~ ( ~ s  1.~111i~illing ~ , I I C  siinle in hot11 c;~sc:s. 

l uc:~~c~i~sctl tlcl,it Ili~s ;~r iscn of Ii~t,c yci~l.s, I I I I ~ :  to t . 1 1 ~  11eccssit~y of \\rritilig :.low11 
prices, \vI~ich nle;lrl tlec-~-e:lsc! ilntl loss. 

8 ,  I<c:lo\\~ ;I.I.~: givcl~ t,l~c: I I S I I ~ I I  c~ol~~l) i~r;~t , ivt ;  tig~u.c~s fol. t,he 1;~st t,llrce 
years : -- 

I 1 1?1111-11 1 1!111-I!. 

- -- -.~ - I - ~ - - . - 

I:,. C. 

Tolal issues t u  1'11l,lia. 0flirt.r ns al~n\\.r~ il l  1111 I'rofit ?,l;>.lN3 :j.!>,Ii;;:I 
rrnd L ~ r s  at~~tc~~wnta of stores. 

Vn111v of rrp;ti~.a to inslr~~~nvntu r,.(:vi\.wl 1nr I , P J ) I I ~ I . *  l i 4 , l > l i  5G,!l.l I 
nnd r~-h~rnrd in n nr~+rr~~hlr 1.01111itinn. 

Vnl111. ol innlr~ulrcnts rcrrivrd fro111 Oc,r.rrnn~r~~t :L:i:I 28 37.22s 
0Riv1.r~ \ ~ I I C \ I I  no Io11~c.r reql~irt,~l. 

llonk v:~lur of 111~. stock o f  i~tstr~~n~~*r~ts, &I.  .. i l l  9.20.922 i,46,04i 
St.~ricr.a~l~l<, Stol.rs. 

Rook valllv o f  tllv stork of ~ I B R ~ ~ I I I I ~ I . I ~ ~ * .  &I .  .. i l l  li9,:171 70,4IiO 
Ropnirnl~lr Storm. 

Totad valor* of work dnnr in HII. Work r l~op  2,0l ,:l:lO 19i4.S71 
Vnl~lr of ill.9tI'11111~llt~ ~~lrt!~ltf~lt.t,~~r~<l i l l  \vorksl~nl> for (il,Ii!)S 61,4:11 

&n.ive,~hlv Storen. 
Vnlnr of innt,n~n~rnta ~ , ~ ~ r c : l ~ c t r ~ s d  lo~. l~l ly 2.880 4 , i i i H  
V ~ ~ I I F  of instr~unrntn nnd n~l~tt-rinl~ c~btnincd f r o u ~  40,844 47,148 

E~iglnnd t l ~ r ~ ~ ~ ~ g b  tbrs Dirrvtor O~-n~.ri~l of Ston-s. 
1 

1912-131. 

- 

I:,. 

2.81.313 

lH.432 

.- 
.> , .21;7 

(i.4~i.OJI 

72-43! 

2.13,;fiH 
il.188 

6.401; 
.57,(;47 



9 .  During t l ~ o  ye;lln t l ~ r  st80cli of it11 tJlle t,l~rcc> sto1.e~ ( tho  Set.\-iceiible, 
the  1tcpair;lble ;~.nd tho M;~tcl.i;~I Stores),  was t>wicc t,nlrc:n, iintl t , l~c  t1isc:re- 
p;l.ncics notice11 I~iiv(' Ile[:n ;~(ljllstc(I. ' h e  .211tl ~ to~k- t~ i i~ l i i t ig  of the repi~il.;thle 
st,orc!s, ho\vever, w ; ~ s  tlone in L4.pril 1!)1:3 i11st~e;~tl of in 1\I:ircll. 

0 .  ,\lri~rt f1.0111 the or'tlio;~ry ~.ep;iil*s i~ntl tn;illuf;~ctures, t l ~ e  follo\\~ing 
few speciiil \\,arks tlone 1n;ty he lnentiouetl :- 

( ( I )  NC\V 1)illterll Of Ill.;lhs sigllt l'llle.; il11t1 l '~~ ' t i~11~11~i l r '  COI1IpilsheS 
\vetno n~;ltle rip, iintl 1vel.r 18cpo1.tetl on f i i ~ ~ ~ r ; t l , l y .  3lore 11;~ve 
Ibeerl in~lentetl  for the conli~lg seiison. 

( I )  Al11111iniunn ~di~uc-t;il)lcs \\rere 111;itlc for '  use tlr~r'ing the Iiist tieltl 
senson, lrut they t l i t l  not prove s~iccesst'ul owing to the 
i ~ l n l r ~ i u i ~ ~ l ~ l  1)r';tcings not I)eing sntficiel~t.ly st,rong t,o resist, 
sag ctursetl 1))- t,llc S~rrvcyors'  \vciglit, 011 the etlge of the 
t;ll)le. Sever;~I 1noi.e ; ~ l r ~ ~ n i ~ l i r ~ n l  pl;~nc-t;ildos hiive \)eel1 
111;itle 1111 for t,r'ial i ~ g i ~ i n  (IIII-ing tlic co111i11g S~;LSOII, \vit.l~ tlre 
l)ot,toll~ stl.cngtl~enetl in tliHbre~~t \v;iys to  e1ilnin;tte t,lle 
;~ l )o \ -c  tlcfect. One htts been s tre~~gt~henecl  witjlr I)trr;~lnlrlin. 

( r . )  Two cs~~cr~ in~ent : r l  a l r ~ n ~ i n i r ~ n ~  ( f .  T. s t ;~ves were constructetl to  
;L specitic;it,ion 1ry the Sr i~)e r i l~ tcn~l rn t  of the T~.igononretric;iI 
Srwvey. 

( ( 1 )  For t l ~ c  c o ~ l ~ i n g  season, i ~ n  e s p e ~ . i ~ ~ l e ~ ~ t i t l  \v;itcl. le\.el  lo^ use 
\\.it11 C;. T. staves Ilnh I,ecn rol~str t~ctet l  tlo ;L tlesign hy 
C';iptnin V.  I<. C'ot,tcr, I.,\. 

( r )  Sollle telescopic clinolnete~as 11i~vc hcen nl;~cle up  t,o ;L tlcsigll 
sent  in hy tho Superintentlent, So l~ thern  Cirulc 

( j j  Tri;il is I~eing given t o  t,he sliim-milk protluct ciilletl ' Syrolit,', as 
;I srrhstitr~tc for chonit,e ;In11 i\.ory, for set  sclu;Lres ~LI ICI  

sc;iles. 



11.-DEHRA DUN OFFICES. 

!)?. ,-\ porti~l~l(:  I I I ; L S ~ ,  150 ft. 11igI1, iv;~s I I I ; I I ~ ~ :  ; L I I I I  c:~,e(!te~l in t11e 
Survey Ofice c o ~ ~ ~ p o a n ~ l .  'J'11e I I I : I S ~ ,  1v;rs l ) ~ ~ i l ? i i ~ r i l ~ ~  I I ~ S ~ ~ I I C : I I  to sr111port a11 
elect.ricnl i ~ p p ; ~ ~ ~ ; ~ t . n s  for t l ~ e  t l o t c ~ . ~ ~ l i l ~ i ~ t i o l ~  of ; ~ i r  tc.n~prr;tt,ul,e ; ~ t  v i ~ r i o r ~ ~  
l ~ e i g l ~ t , ~ ,  \v l~ ic l~  is noiv I)eing I I I ; L ~ ~ C  ill I , ~ I I I ~ O I I ,  I I I I ~ ,  it \vr1111il ;LI<o IN, s ~ ~ i t ~ a l > l e  
for sl~l)pol.til~g ;I wirrless t ,c~lcg~.;~l)l~y ;~e~, i ; i l ,  (11. to servc: ;IS ;I t~ . i ;~nglr l i~-  
tion signal. 

94, 1>111,i1ig t , l~e  ytl;rr I I I I I I I ~ ~  ~ 1 1 o 1 . t  t,ltc% Sci .s~~iog~xpll  11;~s \vo1~1<~11 
s;~t isf ; ic t~ri ly  ; ;I, list of t , l~e  e;~~.tl~cl~ral;cs I-ccortletl iu 1!)1?-1:{ is prll,lislletl in 
t,lic. licbcortls of ttlle Sul.vey L)rl)i~rt,t i~c~lt,  \-ol. V. 

96. Nuincrorls counpnt;r.ttions colnprising conversion of co-ordinates 
fol- t,rans-frontier degree t , r i i ~ o g r ~ l i t i o  c l ~ a r t s ;  colllpntixtions in collncction 
\\lit11 E'rofessionnl P;~pel* yo. I4 ; tletlnction of t ly~lal~l ic  ; L I I ~ I  ortl~onietric 
IleigIlts of levelling lincs K l ~ u s h i l ~  t'o L:~llore, .I111lil15s to A,Inltfto, Sargotlha 
t o  Mult511, hlult,5u to 5[5hi\vfil;~ nntl Prollle to I i ; ~ l ~ g o o n ;  ; ~ t l j a s t ~ ~ ~ e n t  of 
I3hir, Villupur;tm : L I I ~  IC11antl\\~ft secontlnry series, retluction of I a t i t l ~ c l ~  
obscrr:~tious t,;~lien hy Lienteuants dlnlontl iilld MclCay ; ~ t  seven stations 
Iletwcen Dellra. Dim ii1111 hI11~so01'ie. i111tl the  pl'ep:rrntio~~ of certnio t;Lbles 
for t , l~e liecords I1;ive I1ee11 c;ll,ric>tl orrt. 

$)7. Tllirtecu spirit levelling pamphlets nlld 27 t r i ;~ngul;~t io~l  cll:lrtS 
piisset1 t l~rough press ; tl;~t;i for 40 c l ~ i ~ r t , ~  nrerc coml,iletl ;~u t l  comp;rretl. 

'The following p~lhlicatiolls have h c e ~ i  printetl :- 

(a )  " Ll note on the relwe.;cntation of Ilil ls " I)y AIiijor F. W. 
l'irric, 1.A. 

(c) J ) e r ) ; ~ ' t , ~ l ~ " ~ t i d  Firpel. NO. 2. " A. revitxr of the  houi1rl;rry 
syl l~l~ols  usrtl on Itlaps of v;ilaiorls aount,ries," hy 
Captain Af. O'C. Tnntly, It. E. 

( ( I )  I)el~;~~' t ,~~~c:nta . l  I ' i~pcl  No. 3. "F:s t~~nc t ,   fro^^^ the llew III;LP 
of It;lly, sc:;Lle 1 :100,000 ", I I ~  Luigi G i a 1 1 1 1 i t r : ~ ~ ~ ~ ~ i .  
('l'~.;insli~t,etl fro111 t , l ~ e  I t i~l i i r~i ,  11y hlitjor Mr. M. 
( 'oltlst ,rri~n~, li. E.). 

( e )  1 )rl);~rt,lnent:d t';I,l)cr No. 4. " A  l q o r t  011 t,lle 11r;~ctice of 
t,o\vn sllryeys in thc tJnitjetl l i ingtlo~ll i~ut l  i ts npp1ic.z- 
tion t.o Iu[li;~. ", Ily R I ~ j o r  C. L. ltok)crtson, C'.RI.G., 1i.E. 



(-1') "'l'lle T1101iipho11 Stc~*eo-plot tel~ ant1 it* I I S ~ ,  \vitll notes 011 

tlle tic,ltl \vol.l; ", 1)y Lielltenallt I\. RI;lson, 1t.E. 

Tilt! 4th Ktlit(iol1 of .' l<o~ttos  i l l  tho \Yc.st,cl*~~ IIill15l;ty~ ; L I I ~ I  l\;tslllllir" is 
in course of ~ ) l ' e p ; ~ ~ ' ; t t i o ~ ~ .  

! 1.26(i st;tt.ions n.c:l.r l.ep;~iretl 11y t.lle tlistrict o f i c c ~ s  ; ~ t ,  ;i cost of 
Tts. 6.205-8-10, Out nf 347 tlistl.icts from \rllic.l~ rt!pol.t,s ;tl.t> i~nnu;llly clllr,  18 
fniletl to  n ~ ; ~ l < c ~  ~ ~ t , u l * n s .  

G V , ~ I , : I ~ I I ~ ~ I I I  III:I]~S, TJny(.1, S y s t ~ ~ ~ i ,  ~~~~~1~~ I.IX*I,IYKI. -->-. 
Do. 110. 1 inch = 3'2 3lilrs 
Do. ~ I I B .  s11~:11lvr s<,111e ... 

Miac<~ll:~nr<n~s il~dcxc.s, ~ > I ~ L I I S  :~nd ~ l i n g r n ~ ~ ~ r .  k c .  
L r r v l l i ~ ~ g  cl~arts 
Cltt~rt of T~.iatnpt~lt~tion, drgm-c rl~erts . . 
Extra ilq~nrtluentnl nlaps. plt~lia. indexes. C r .  ... 



1 .  The tot,;~l nu~lrl)e~- of Ilraps issuc~~l, I)otll to oHic:i;lls ;1t1(1 t,lre ~ ~ l ~ l ~ l i c .  
tlnl-inp the year. ; L I I I ~ I I I I ~ H I I  t , ~  !).(iOT, a (Icct.r:~se of HHi 011 I:rst ~A; I I . ' s  t.otal. 
r 3 Iht! gross face \-n.lue of t,llese tnnps \\->Is Iis. li,?.':: :lr~tl t l ~ c  ~ re t  : I I I IOI I I I~  

1.e:iliscd fro111 s;ilrs was Ks. :3,l!)l. Of t.liis ;~lrronnt Its. 2.067 \\-;IS l,ec.ovc~*etl 
by t~ooli-~lct~it ; L I I C I  I&. 1,124 \ I > -  G I S I I  ft.or11 S ~ L I C S  t,o 111,i\.;rtc> i t r~ l i \ - i~ I~~ ;~ l s  ;LI I ( I  
trading cotr~l)auirs. T11e tot;rI ~ I I I I I  re:~lise(l frorrr si~les i l l  ~ I I I :  11re\-io11* year 
w i~s  Its. d,(iPI, so t,l~nt ill ;~c:t,u:r.l sirl(?s there lias hecu ; L I I  itrcre:~i;c~ of Its. 510 
d ~ ~ r i n g  t l ~ o  ye;LIs utitler re\-it%\v. 'Tlrr 11111lrI)er of III;L[)S ~ L I I ~ I  field sec:tiotis 
~.ecei\-etl for st,o~.;~gt: tlul.iog tlre yeill. \\-as 6,0!)9. I,csi(lt;d 259 co~rrput,i~tion 
volnlrles, tingle-l~ooks ;~ntl t~,;t\.c!t.st> fiel(l-l)ocllis nntl 7:l f ~ . i ; i ~ l g ~ ~ l n t i o ~ ~  :I I I ( I  
t,rn\,erse c11;~l.t~. 

10::. 'Llle folIc)\vi~~g t,;~l)lc s l~o~vs ,  i l l  :il)st~,;ict fo1.111. tI1t3 \vorlc (le;ilt8 \\-it,l~ 
I,y tlre OHice :- 

NUYRI~:II  [IF SII~:I?I.S. 

Provint:ial. Divisional. and District Forcqt mnl~r 1 1 I -I 



I'ART 111. 

111.-CIRCLE A N D  LOCAL DRAWING OFFICES. 

So :I I)ltA\VIN(: Ol'FlCE (NORTHERN CIRCLE). 

104. Tile rout,inc \vol-lr of t,he ollice was ttllc finill es :uni~~ntion of I-inell 
sheets, tll*n\vn 1)y tlle vilrinus ~ ) i ~ r t i ~ ~ s  in the c-ircle; i ~ ~ t t l  t , l~e  cll.i~\\ril~g ~f 
clegrec, s l~ee t~s .  

The follo\ving :.\-ere f i ~ ~ i ~ l l y  t>sitlninetl i ~ l l t l  sellt for ~ ) ~ ~ l ) l i c i ~ , t , i o ~ ~  
tluriug t l ~ c  c:~u.~,cwt yeitl':--Ci!j I - inc l~  sllects, :i tlcgrre slleets iuttl one C ~ L I I ~ , O I ~ -  
I I I ~ I I ~  11ti11). 

At  t,he c>ntl of t l ~ r  year n n t l e ~  1.cpo1.t t11el.e were 11 tlcgrce sl~ec!t,s 
in I I ~ I I I I ~ ,  1)11t 110 a l ~ l ~ ~ i t l * s  of l-ill(:Il t~l'i~\\'illg, Of  slleets lvhic?il 11i1cl 11et;11 sn~.\~ey(:tl 
in 1!~11-12. 

So 1 l)I;A\\'IS(: OI'FI('E (SOUTH IiICX C'1HC:LE) 

103. 'I'llil.ty-foll~* 1 - inc l~  s l~cct ,s  l.ec.eivc,cl fronl tieltl pi~rt ies  i1.11d O I I ~  of 
tllcbse tllirty-t,l~rce \vcre tinally esi~min(:tl i~ncl s c r ~ t  for puhlicntion itntl only 
one s l ~ r e t  ~vits \\it11 l~cl t l  pen~liug ~ r t t ~ l e l n c n t  of some cluestlions reptrtling tlet;~ils 
nr18l I )c~~n~rl :~ries .  !I'll(: orlly sl~ctet reportetl iLs s n ~ ~ v t ~ y e t l  iu 1011-1 '? \\rl~icll 1~:~s 

]lot e~~l)rnit, tctl  fol. ~ ) u l , l i c i ~ t i o ~ ~  hefore 3Ot'll Sel)te~nt)el- 1913 \v;~s 68 :,:. 
'I'l11~ee: tlegret: s l i c ~ t s  \vel.c c.olnpletctl ; ~ n d  sent for 1)11l)licatio11 ~ L U I I  si.ve11 

nlorc were in I~antl i ~ t  tllc close of t h e  srll,vey yuill'. Twelve pupil t l r i ~ f t , s ~ l ~ e ~ ~  
1vel.e trainctl ; L I I ( I  i~ssis t i~ni : i~ \\.its K ~ V ( , I I  ti) ~ ) ; L I . ~ ~ I : s  tjo ro111plete t l ~ c ~ i r  (:11rre11t 
sci~son's nrapping. 

106. T l ~ e  l'l~oto.-Zinco. S e ~ t ~ i o u  untl~:rtook t , l~e  l ) l l o t , o g ~ - ; ~ p l ~ i  i~n11 Z~IICO- 
gri~~)l~ic!  wo1.k ~,cc~uiretl  I)y t l ~ r  circle, ilntl the following is ;I sltrnlllilly of the 
1v01.k tlone :- 

Xllrnl,~~ of rt~lmoclnc~tions to full s~.alr. ... . . . 1 
Rnlarge~~~rnls . . . ... ... . . . I 2 1  
Re~l~~~. t io l~s  . . .  . . . . . . . . . 213 
Y:~ncIyl;t~d ... . . . r;7 

I n  i~tltlitiou to  t , l~o  t l r i ~ f t s ~ ~ l r n  lcr~t  t o  t h ~ :  1) i~~t . ic~s tltu.il~g tjllo ~.cc:css se;Lson 
six ~ I I . ; I ~ ~ S I I I ~ I I  \ ~ , > I - C ~  ~ I ( ! ~ I I I ~ I I W I I ~ ~ ~  t~,ansfe~.retl  to  ~OI . I I I  t11t: 1111cle11s of i~ (I~.i~\ving 
oj3ic.c in JIa.yl~lyo ;tt,t;~c.ltetl to No. 10 I'il.~,t,!'. I t  is intcrltletl tl~irt, in f l ~ t u l ~ ?  
t l ~ i ~ t  office will tl~.;t\\. i l l1  B a r ~ n i ~  ~ l c g ~ . c e  sl~eet,s. 

During tl~c, yoi11 57 ol~c:-il~cll s l ~ r o t s  ~ \ ~ c ~ . r :  snl~ntit,tc.tl for ~~ul,lici~l,ion 
inc.lntliltg b slleets \\-llial~ nre18c co~nplc:t~ctl to  ~ni t~.gin f ~ w n  i~t l t l i t io~~nl  r ~ ~ i ~ t ~ e r i i ~ l  
iu this ol1ic:e. 111 :trltlit,iol~ 10 tlcgrcr sltcets \\.el.e III.~L\VII in t , l~is ollice i ~ r ~ t l  
sul)~l~i t tcr l  for p~~l ) l io i~ t ion ,  tl11,ee oonti~ilt r~~ittoriill fro111 oltl s ~ ~ r v o y s  \v l~ io l~  were 
col111)letetl t,o ~tl;tl.gin ~ L I I I ~  on one s l ~ e e t  st.unlp slliltliug wits c:sfbc:nt,etl. 

Our cantonntc:nt sllcet wits .s~~l)rllit  tetl lo tltc Sul~r~.intc.llt lc~~t of t , l~e 
Trigollomct,t.ic:nl S11rvo~.  

2G tlcgrre sheots itrc rlo\v in Ilnntl ; of t l ~ r s c  sctveutrel~ (:over the itlaeiLs 
recently snl-veyetl in yciLrs 1911-13 11y the i l l ~ o r ,  Mislln~i ~ L I I ( ~  Miri Ilission 
ant1 Esplornt,iorl p i ~ ~ - t i e s :  i t  is intfen~letl to  p ~ ~ h l i s l ~  these ill tlogree sl~eet, 
for111 in a~lrlitiol~ t,o tllc vnriol~s spccial provisional maps i l l re i~~ly ~ ) ~ - e p ; ~ ~ - o t l .  



111 -(:IRC:I,E AS1) LOCAI, I)IlA\VIXL'(: OFFICES 

108. Tile fo l lowi~~g .'!I or~o-inc:l~ ]naps \vit,li ;L ~lr;rl)l~etl i~r(:ii of 5,879.40 
stluitre ~ni les  I~nve I1et.n s~~l>rni t tc t l  tlrlring t l ~ ~  !.ear lol* tll~e put)lici~tion of ;L 

1; - 
p r e l i ~ ~ ~ i l ~ i r r y  e t l i t i o ~ ~  of  e i ~ c l ~  :-Nos. 64 k:. 72 ii ,  72 7:~il: r, [ 2  1 1 ,  l ~ l T ~ l t i ,  7.' 1 ~ ~ ) 1 6 ,  

72 , , , ~  ,,, (0111 No. 145 i l l  f n r ~ r  sections c o ~ ~ ~ p l c t , c ~ l  t,o I I I ~ L I ' ~ ~ I I  ). 7% I ,  i .  72 :, ,zII,, 
tile last t , l~ir tccl~,  i , ~ , ,  :, trvlA. I I ~ L V C  ;tlso I3ee11 s111)111it,t,e(l for t,l~c! ~ ) I . ~ [ ) : L I - : L ~ ~ ~ I I  of 
prints for s u p l ) l e ~ ~ ~ e n t ; ~ r y  survey. 

109. 'rhe follo\\'ing :\?I onc-i1rc.11 sl~eet,s \\rllicl~ lrirve \,eclr c o ~ ~ l p \ e t e t l  for 
st~rveyecl ;t~.c;is ; L I X  t1ei11g \vit,l~lielrl tl~ltil the cirtI;~.st,r;tl I I I ~ L ~ S  of ~l is t~ricts  
,J;rlp;~igu~.i, Clra.yC~, t ' ;~l:i~~l;~tl, IIi~z.il.ilxigh, &l. i~ihl iu~~l  ;~n t l  the neigliho~u.ing 
tlist,~iat,s of the lT~~it,etl  1'1.ovinces iL1.e receive(l :- 

110. T l ~ e  follo\\-ilrg 58 o~re-irlc:l~ sllcets represc,l~t'ing :LII area of 9,247.:36 
sclua,re llliles irrc I w i ~ ~ g  got, I T ; L I I ~  for pul)licntio~l e i t l l ~ r  of a, prelirnini~1-y ctlition 
or for rc\.isiol~ srt~-\-cy :- 

6:: l.i:'l,i- 63 !I,';:. 64 I!. ~ I i - ,  I(; 64 !I. " I:<> (;4 +, , ; . ; ,s ,  I I : ; ~ .  1 1 ,  1:. I I ~ I  64 72 .,,:,7* 
\ r 1 '  -., 1: r .  11 

73 I I , I , ,  I:,. ,,,' 1:: 2 .  ,,' l a J  1 11;' 7:' t ,? , : , , . i , , , , ; .  Io: ' II ,  1,. Ii.l.i.~,i' ' 3  i:.i. 

( o )  2; ~~~~c.o~~rcbct,cvl proofs of  o r ~ c - i ~ ~ c , l ~  sl~cact.* 11;ivc I~een es;iu~it~ecl 
~ t l l l l  cx)l~l~(~(*t tvl. 

( b )  1~isc;~I  lin~it,s ir11t1 ~111tiv:rt,io11 ~ ; L V R  IIC'CII C O I O I I I . ~ I I  011 48 u11- 
~ ) r ~ l ~ l i s l ~ c l l  I~I;rclr ~)l.ilits of one-inch sheets. 

11.'. Thc tlri~wing of t,llc followir~g I I I ; L ~ ) S  11i1.s ;LISO bee11 colnyletetl ill the 
Ytant1;trtl fi1;tpping Sert,iou : - 

(c,) I ) : ~ r j ~ ~ ~ ~ l  ing .\I 1111it.ipaliI !- ... ... CiO-it~cIl 111ap. 

... ( b )  .-- 10 ,, ,, 

... . . .  ( 1 . )  I ,  20 ,, ,, 
... ( ( I )  .\la11 of Ilapl)!. \':~Il<.y srlrvcy, I)arjccli~ig ~ I J  ,, ,, 

( c )  ~ J O ~ I O I ~ ~  ( : : ~ I C I I I I I ~ < : I ~ ~  I I I : I ~ I  stll.vry . 0 , ,, 
) ' l ' l 1 1 I  ,, I ,  ,, ... . . .  30 ,, :, 

( a )  to (c) \\.el.(? prcparctl for t , l~c I_);rlajceling Rlu~rioipalit!. itt~tl \ \ r i l l  Ile pait1 
for by t l l ;~t  I)ocly. 

(e) nntl (J') ;LIX Iboing ~)l-el>ar(!~L ru~tler tile o~,tlers of the  SIII-veyor Ue~leml  
for the I\Lilitjnry I ) rp ;~r t~nc l~ t , ,  i111tl will Ijc ptritl for l)y the  SUI-vcyor Geueri~I. 





PART IV. 

WORK FOR OTHER GOVERNMENT DEPARTMENTS. 

113. As i n  [~rt:\~ious yeiws, the lLi\,t:rain L ) ~ t ~ ; ~ c l l ~ ~ ~ e n t  of t811c Xort l l r r~~ 
Circle nras cxc:lnsively en~ployc~tl or1 bhe 1tiver;lin tri~\.e~-sc ; L I I I ~  r ce t~ ;~~ lg~ l l i~ r  
sn~~\~c.,ys ~~eqn i~* t~ t l  l)y t,llt: I ' IIII~:L~I (;ove~.n~ne~it (ri(l11 page S). 

114. At  t l ~ e  rccluest of t.llcb RI5lc1 I\'ot,l;~ 1)11rl,;~r, ;I (i-irrc:ll S I I I . V ~ J  of 
Miiler ICotl;~ ; ~ n t l  environs was ci~rrictl out I-)>- No. 2 1';u.t~ ; ~ n t l  tile cost of this 
survey, riz. ,  Its. 600, \r;ls I>ol.ne 1)y tllr i~l)o\.e St;ltcb. 

115. No. 2 0  11;1rt,y ( c ~ L I I ~ ~ I I ~ I I ~ : ~ ~ )  11;~s heen o~~jixnisetl alltl is i ~ t  present 
devoting it,s ti111c t,o 111;~lting s~u,vt:ps of tlitt'crent nlilit;~~.)- c ;~n t ,o~~n~c~n t s  
e q i  I I I I  I r t ~ ~ e ~ i t  Its 1.e1)ort will l>e Fo11nt1 011 ~ ; I % : . c  IS. 

11G. An ollicc~. h i~s  I)ecll tlttl~utc:tl to t l ~ c  I : ~ I I I ~ ) ; L ~  ( ; O ~ C ~ I I I I I C I I ~ ,  to C : L I ' I . ~  

out t,l~c snrvcy o f  ;LII t;xpt~~.in~enti~I ;I~I:;L e l f  200 ;tcrtJs i n  I ~ ) I I I ~ I ; I ~ -  so tlli~t 
experience mi~y Ije g:.aint.tl to prrlnl'(' ~ L I I  est,iln;~te of t l l ~  t,in~c ; I I I ( I  cost of 
snrvc*>-ing tthc \vl~olv cit8y. 

118. \ , . ;LI.~~IIs fori:st S I I I . V ~ ~ S  \V(~I.(, c:i~l , l . ie. t l  oat for I.oc;~l C;o\.c-rnrncnts, 
&(:. (rirl(1 pnqc: I(;). 

1 I ! ) .  . \ ) I  olficc~~. of No. 11 L ' ; I I ~ > -  \\-;IS t.l~~ployrcl i l k  giviug pr:~ctic;~l 
tr;xining i l l  tol)og~.al)llic;~,I sar\.e,ying to six s n l ~ ~ r ~ i n t t ~ n t l e ~ ~ t , ~  of hl~e I i ~ ~ r r n ; ~  
Lsntl Itrcortls Dt!p:~rt~mc!nt i n  two I):~tc:l~es for t,\\.o ~nontlls c~;tc:ll. 

120. 'I'I~;IC:(,S of thr : ~ r c : ~  survcyctl I)?; Ko. 11 l'srty ;I.S it p~'ogresscltl imtl 
sc:ver:rl cnpic,s of hlrlr print ~ I I ~ ~ L I . ~ P I I I ~ I ~ ~ S  of plane-t,i~l)lt: sisctions. ~notuntetl 
ant1 inlirtl ul). \vort' supl)lit:tl to  tllc 1kp11t.~.  C!ornn~issioucv~ of t,l~c Tavoy 
tlistl.ir:t for ;xllot8t,ing ~nillirlg cnnrc-ssiolls ; r ~ ~ t l  sc>t,tling :.tis~~utc!s. 

12::. I'll(, I)nuntl:~ry l ~ e t ~ ~ v c ~ , ~ ~  N C I I ~ I I  ; L I I ~ I  l$ritisl~ t,crritory along t l ~ c  Sirtli 
lt ivt: ln \\-as srlr\.c-yc:tl ;~ntl tle~l~;~rc:;~tctl ;IS tlt.sc:rib~rtl i l l  pnlx. 51, pilge 21. 



126. ( 'crtail~ con~put i~ t ions  \vrr.il tlone fol  the C:olllmissioner of Settle- 
lneut ant1 LntltI Ilccol*tlh, 1:urrnit. 

137. The geograp11ic~;il co-ol.tlinat,cs of it 11tul1l)er of places in India  were 
supplied t o  t'lre offiat, of the C'onuaissnnre tles Temps, 1';iris. 

12s. Tlrr rclll;~illtler of the Itlaps of Dr. Stein's E~plol ' i t t ious iu C:llinese 
Turltest5n nntl \\- stern C'lli~~it. 1906-US, \\,(>re colnpleted ixnd reprotlrlced 
a t  Dellra D u n .  

129. .I hec4io11 ot No. t i  l)l'i~\ving Oflice (Silllli~) ih  clnljloyed solely on 
miscelliineot~s ~vol*l< for tht. hl ilit,;rl*j i~n t  l E'orcign t~ntl Polit iciil D e p n r t m e ~ ~ t s ,  
and hils t , u r u t ~ l  ont  ;i Iixryc 11ulnl)el' of nl;ips. 

130. Tllr reprotl~rctiou. for ot'l1c.r tlel>artlnents, of ]naps, pln.lls, i ~ u d  
illustr:it,ions t11;rt. do not rcrlnil,c t,o I)(: ~-et l r t~wn,  tloes not interfere wit11 the 
n0mla.l \\ol'l< of t,llc Ptll'\'tb\. of Illlli:l i b l l t l  is i l l \ ~ i l , ~ . ~  lllltlel'tr7.kell \ ~ l l e u  sslzed 
for. On the otl~c+r l ~ a n d ,  t>lle iunlor~ut of (11-itwing iintl compilat,ion ttllat can 
he  done for t!st~~a-tlepartmenti~l purposes is limitutl, autl is rlecessiirily confiued 
t,o urgent,ly rccluirctl anrl importiint wol.k. 

131. 1)tiring tht: yc :~r  mitps, plans, o r  il111str;~'ions were reprotluced for  
the  follo\vinp tlepnrt,tnents itntl oltices :- 

Pu1)lic IVorlis l)epitrtnlentj, Govrrnment of Intlia. 

Home Dopitt~tnlellt, Govcwlment of Intliii 

General ORcers  Colnn~nntling, Ilivisions i~nt l  Krigi~des. 

'The Director-General of N1ilit:crj \Vorlts. 

Thc  1)irector-Geucral of Colnn~er.cinl Intelligence. 

The Dil-ector-C+el~cr-i~I of 0l)servatories. 

The 1Jiroctor-(+ener:~l of ,4rcI1;-eology in Ind i i~ .  

The Director-Geoernl, Int l i i~n IkIedicitl Servicc. 

The Director, (;cologicixl Survey of h ~ t l i n .  

The Director, 13otii11i~iil Survey of Intlin. 

'I'l~e Director of 1,i111tl Recor~ls ,  E'rinjah. 
The C!onsultiup Architect to  the (:overllllrent of 1ntli:t.. 

'L'hc Ofticer on Special T)~ity for Enquiry into 1'1.ices. 

The Ellgineel, Ofticcrs 011 Spccial Dnt,y, Dellti. 

Tttc (:]lief Inspector of Mines in Tntli;~. 

The I n t l i ; ~ ~ ~  h111scum. 

T l ~ e  St~perintendent~s,  Governtncnt Printing. 

Tllc Superintentlent, TIind~i and Butldhist hlonument ,~.  

T11c Controllel. of Patents  i~n t l  1)csigns. 

Tile Grea t  Intlian Peninsula Iii~ilway. 

The Eas t  Intlil~n Rail way. 

The I < ~ n g a l - K ~ g p r i r  Itall way. 

The IIastrrn l%eug:~l S tn tc  IZailway. 

The I5onpl and North-Western Itailway. 

The Karachi Extension Railway Survey. 

Sanitary Conlmissioneru. 



WORI< FOIi OTHEH GOVEHNMENT DEPARTMENTS. 

Tlie Census Com~nissioner for India. 

Chief Engineers. 

Forest Uel)a~.tniei~t'. 

l'olice L)epitrtinent,. 

l'ost imtl Telegr;ipl~ Uepart~rient. 

Agricultu~.iil Depilrtniel~t,. 

Governluent Epigri~phist. 

Tlie I~~sgect~or-(+ener;~l of Civil Hospit.als. 

T l ~ e  Military Secret,;iry to His Excellency the Viceroy. 

The I.te\.e~i~ie i~n(1 r J ~ d i ~ i i ~ l  C~oni~nissiouer, Hi1luchist5n. 

Lingnist,ic S ~ ~ r \ . c y  in 1ntli;t. 

Civil Eugil~eeril~g Chllege, Sihpur. 

Gun ; L I ~ ( I  Sllell F;~ct,ol'y, C:ossipore. 

(:oron;~t,ion I_)uI.~);LI' C'o~nniit~tce. 

Some work WiLS ;LISO done for vilrious public bodies and societies. 
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