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Ofg. Superintendent G. 5". Survey, 

E R R A T A  A N D  C O R R I G E N D A  

(in Cn~ t s in  J .  P. I3nscvi'u Report 011 the Jcyporc Territory.) 

I'ngc 4 Line 3, ft)r '' Bnrli," ?,tad " Ilnrhi." 
,, 4 ,, 4, fur " Sobnlllr," rent1 'LSubnldr." 

,, 6 Line S from bottom, for " Ilnmpnli," read " Rnmpslc." 

:, G I'am;ln:d1 35, for iLTuil>dmm," vec~cl "Inip6rnn1," in two l~leces. 

:, 7 1':1l.;l:;r,ti,I1 2G: fur "Cnnd:urd& D~ugnm," ?,car1 "Bnnd~rd6 Dnrgnm." 
7 1,nsi sc~ut(:ncc of Pn1.n. 26, n f t r ~  ' I  Snveri" insr~qt "here." 

:, i I'nrn;.r:~!>l~ 27, for " I<ookondn," 9 , r n t l  " ICorkoudn." 
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, .,.,.,. ,,,,,,., .,,, ., ,,, .. .., ,, ,,,,,, ,, wvvU, l.,,.l December ; and I I 
also to carry out the Surveyor General's wishes that I would inspect Captain Mel- 
ville's Topograpllicnl partics in Central Indi:~, I left my head-quarters at Dehra 
on 15th January, and procccded vid Dclhi, Ulwar and Keraoli, to t,he neighbour- 
hood of Scprec, nt wllich place I had directed Captain Nasmyth to meet me. Un- 
fortunately, Captnin Nasmytll did not rcturn to India, until much later than I had 
:ulticil)ntccl, nncl he thus lost the opportunity of seeinm the nzodt~s o~erandi of those 

9 
' J 'o l '~~rql '~ ic :~~ lurtirs ; but 11e gaincd a good insight into what is required by per- 
son;llly visitillg lily hcnd-q~~nrtcrs in Jnne. I rctnnled to Dehra early in Riarcli, in 
tAnc to t1csl)atclt :L s~nnll party to coniplcte the snrvey of Icnshniir, and to explore 
Trans-Him:~l:~~nu Cclitrnl Asi;~,-tllc latter duty to Le executed by natives of the 
country ~ p c c i ; ~ l l y  trailled for tlie purpose. 

4. T l ~ c  progrcsa of tllc ficlcl worlc Ilns bcen satisfactory. Sickness and 
l~x~citty of ofi(>crs to rcl~lace tllosc sick, unfortunately compcllcd me to temporarily 
sua~c\11(1 nnc of t l ~ c  nstronomic.nl parties, mlcl tllc hlnngnlore Scrics had also to be 
tclt11~)rarily s~islwnclal, owing tu t l ~ c  illjury done to the theodolite in use when the 
I';I~IV;LII st:~tioil tower sulsidccl, as illc~ltioned in para,. 29 of last Report. 



8 E c e  o f  g u p e t i t t t e t t b c n t  a. E .  %ucbrg ,  

Deltra Doon, 1st Novenzber, 1864. 

Ofy. Szperi~ztende~zt G. T. Survey, 

To 
THE SECRETARY TO GOVERNRIENT OF INDIA, 

Military Departnzcnt, 

Fort Willianz. 

By G. 0. G. G., No. 1,470 of 1863, dated 2nd October, 1863, I was 
directed to officiate as Superintendent of the G. T. Survey of India, and on 9th 
Novc~~iLcr, 1863, I received c1i:~rgc from Licut.-Colonel J. T. ~Valker, R.E., wlio 
procecclccl to Europe for fiftcen illontlis on that date, for the purpose of visiting the 
principal Observatories, and consulting thc leading geodesists and lnathematicians 
of' Ellrope, on various matters of grcat importance co~luectecl wit11 tlie great trian- 
gnlatiou of the peninsula of India. 

2. Lieut.-Colonel Walker will, I presume, make a spccial report of what he 
has secn and done in Europe. The duty of reporting on the progress of the regular 
o~wat ions  of the Department in this country devolves upon me. 

3. My first care, after receiving chargc, was to completc the organization 
and arrange for a ncm party required for the survey of Nortllcrn Bombay, which, 
for reasons givcil llereaftcr, was placed undcr the command of Captain Haig, pend- 
ing Captain Nasmyth's return from furlough, and for tlie purpose of instructing 
Captain Nnsmyth, ~vho  \\?as expected to reach India about the 15th December; and 
also to carry out tlic Surveyor General's wishes that I mould inspect Captain Rlel- 
villc's Topographical parties in Ccntral India, I left my head-quarters at Dellra 
on 15th Ja~nlary, and l>rocccded vi2 Dclhi, Ulmar and Iceraoli, to  the neighbour- 
hood of Scprcc, at wllich place I had dirccted Captain Nas~nytll to meet me. Un- 
fort~inntcly, Capttain Nasmytll did not rcturn to India until mucli later than I had 
;~irticij~atctl, n~irl Ile tli~ls lost t l ~ c  0p110rtlinity of seeing the qnodz~s opernndi of tliose 
'J 'opo~rq~l~ic:~l partics ; Lut 11c pinet1 n good insight into what is required by pcr- 
~on;illy ~ i s i t i ng  lny 11c:ul-clu;~rtcrs in Junc. I retnriiccl to Delira early in Rfarch, in 
tinic to t1csp:rtc~lr a s~l i ;~l l  party to complete the survey of I<aslnuir, and to esplore 
Trans-IIi~n:~lay:~i~ Central Asia,-the latter duty to Le executed by nativce of the 
coullt~*y cq)cci;~lly trained for tlie purposc. 

4. Tllc progress of thc field morlr has hcen satisfiactory. Sickness and 
p:l~icity of ofircl-s to rcl)lncc tllosc sick, unfortnuatcly coln1)ellcd me to temporarily 
fii~sl'c~r~l one of tlrc astrol~omical p:trties, and tllc Rl;rngnlorc Series had also to be 
tr~n~l)orarily susl~.~ltlcd, o\ving to tlrc illjury (lone to the thcodulitc in use when the 
1';11\v:111 st:~tion to\vcr sul)sidccl, :is nrcntioncd in para. 29 of last Report. 



5.  The suspension of this Series, howerer, has not been productive of in- 
conrcniencc, as will appear hereafter. 

6. Tlie Series now progressing south hare clone better than could be ex- 
pcctetl. Tlie i11nl:~ria of the c1e:~dly junglcs they have to pass through is so notorious 
that we linvc eycry reason to be tliankful they have hitherto escapecl without serious 
casunlties. Every precaution has been talren to prevent our over-zealous surveyors 
entering tllcm cluriilg the siclily periods of the year, and to enable them to combat 
tlic fcvcr when attacked by it. 

7. The important sm.vey of 1Caslimir has been brought to a satisfactory K*SHMIR SERIES. 

conclusion dl~ring the past year. This survey embraces in an area of 70,000 square - 
Ex. Oflrer i ~ r  Cl,av,g:pr. milcs (or considcrn1)ly more t'han tllat of Englilnd) every variety of climate, scenery, Capt, T, 

hIobTOO1lElllE, 

and pliysicnl formation. Tlie Nangn Parb:\t, or Dayormur, the pealrs marked n o ~ n l  Rllgirlrcr3, 
h t ronomir :~ l  .\ssistnnt, 

A? aiicl K2, nncl several others, arc very nearly the liigliest mountains in the world, G .  T. 9. - 
exccetling in altitll~le 25,000 fcct. Wlicrever our surveyors have been ablc to ob- 

TnIcoxolleTn,c~4L, 
tnin ncccss, they have struggled apainst every difficulty, and inapped tlie country. ~ i ~ i t ~ ~ y .  

There is not a valley in those milcl regions of perpetual snow, within the territories h u t .  T. T. C . i n ~ r n ,  R.R., 
2nd dss~atunt. 

of Janloo 07 R:isliinir, that they have not visited ; so that, however much we may - 
rcgret that the Clli~icse officials prevent the extension of this survey still further C i d .  

W. a. B E T E ~ L E Y ,  Eq., 
into tlic terra i~zcoy~l i ta of Central Asia, both Captain Montgomerie (who from its civil 211d Assistul~t. 

conirnenccment has superintended the operations) and his energetic enterprising ~ : ~ , f i ~ \ S ~ $ ~ ~ ~ ; .  
assistants may well bc proud of what they have accomplisliecl so well and satis- MI.. C. a. NBUITLLE, 

Scnior Ynb-Assistant. 
factorily. - 

TOPOGRAPIIIC~\L. 
8. During the past season the position of many pealrs of prominent moun- itfilitor,~. 

tain cllains in Affghanistan, Chitral, and other states far beyond European accessi- C ~ t ~ n ~ " ~ Q o n m l N A u s T E a ~  Topogr:~l>hirnl Assistant, 

bility, have been laid down, and some \rsluable reconnoiseances of Chinese territory G. T. s. 
Cnpt,. A. B, ~IRLVILLE, 

have been effected, in addition to the regular topographical delineation of the terri- Topographicnl Assistant, 
G. T. 8. tories of K;islimir, in the neiglibourhoocl of the Pangong Lake-all that remained 

I,icut. A. 
to  colnplete the survey. Topogmnhi,. Assistunt, 

G. T. 9. 
- 

9. The party is now cmployed in drawing up the final report of the work, a v i l .  
E. C. RTALL, Esq., w d  will shortly commence on British Gurliwal and Icemaon, and thus gmdually civil Znd Ilssistnnt, 

extend the survey of the Himalayas as far to the east as practicable, i.e., to the Mr. W. TODD, 
Senior Sub-Assistant. 

frontier of Nepaul ; for, unfortunately, the Nepaulese are as jealous of their terri- Mr. J. LOW, 

tories as tlie Chinese, and will oppose its extension into, or through, their territories. 1st  C1n88s11h-A9sihnt. 
Mr. C. WOOD, 

1st Clnss Sub-Aasistont., 
10. Captain Montgomerie reports as below on the field season of 1863 ;" brr. C. BRAITIIWAITR, 

his report for 1864 has not yet been rendered. 2nd Class Sub-Assistant. 

" n ~ ~ r i n g  the field wnson of 1863 the Knahmir Series Pnrtp completed the tr innp~li~tions of Khngnn, ilator nnd 
Zasknr. By 1 1 1 ~  El~ngnn trisng~~lnlion n n i ~ n ~ h r r  of peaks hnvc been fixed in T ~ ~ g l ~ i s t n n  nnrl Y~rat, hellreen Sunt nncl Cl~itrnl, 
end also in t l ~ e  rnngcn bquncl Oilgit. The poritiun of Chilns has hoen dctermincrl hy lixing n penk close to, nncl nliorr, it. 
By the h t o r  t r i a n ~ ~ ~ I n ( i u ~ ~  the fort of U111?jre 1 1 1 ~  hrcn fixed, nnrl also a nunil>cr of 'peaks in the Unrnn~osli rnngr, : I I I ~  in 
tho ranges h r ~ o n d  lIi1117.n nnd N u g ~ ~ i r .  The tr iang~~lntion of Znsknr hna hem ,joinccl on to that of Rukshu. T l ~ e  proarras 
d e  hg t l ~ r  t r i a n g ~ ~ l ~ ~ t i o n  ww good, nnrl in cuch direction the norlr remaining ondone irns finialled. 

"The  triang~~lntion o l  the K ~ ~ a l ~ l n i r  Srrirs hns, hy ocldition of tho nhorr, hvrn b r o ~ ~ g l ~ t .  t o n  ronrl~~nion. Thc 
point@ corer t l ~ u  ivl~olr of the Junimot~ trrritorirs, I imhn~ir ,  Khngan, Ln~lnk nntl Little Tibrt, brsidra p < ~ ~ l i o n s  of Chincso 
Tnrtnry, EIunzn, Kupgnir, Oilgit, Ijllerr, Ynnt, &r., in wl~iv l~  mnny prnkr, enrl a few ptalionr, hnve h r e ~ ~  lix~,d. 

" Grc~nt pn,grrv ivns nlno ninrlc irith the Topogrnl,l~i(.nl work, 7,530 arlllarr milrs hnring helm nkrtc.llrr1 during t l ~ e  
maron. U t ~ f u r t u n ~ l ~ l c ,  Cnptain Jtrlrillc nnrl Illr. Hynll l~otli lnrt llirir lirnlll~, nnd irere rrnnhl~. to c.untl.ill~~tr t l~vir  11s1in1 
quota or work. JTncl t11e.y bcr.11 wrll, thrre is no doirbt 1)nt thnt t l ~ r  wl~nlv of Ill , .  topngrn]>l~iral rnntvrinls fil l .  1111. Irlnl,r 01 
tllc J ~ ~ ~ n m o o  Jlnl~nmjnl~'a terri lorie~ n-011111 11nrc hrrn r o ~ n l ~ l ~ . t r d  ; for, even irilh the din1iniul11,rl ntr('1igI11 :l\.nilv~l~l,-, I ) I I ) ~  

nbol~l 4,000 s,l~rarc kilku l ~ n r c  hrrn 1r.I-l ~~nlinirht-d. nll in Iho norlh-r~mt corllrr of Lnrl~~k. XVIIII t l~ia t ~ x ~ ~ c * ~ ~ I i o n ,  I I I V  ~\liol,, 01" 

tlir mnleriuls fur 1I1u I I I ~ ] > R  art' ~ O \ Y  n~ai1:1I1Ie. TIIV ground rketc.hrrl rl~~rirrg t l ~ c  newoll en~hrn(,cq t l ~ c  \rI~olv or 1 1 1 ~  I ' ~ I I I ~ ! . o I I ~  
Late di*trirta, inr111,lilq the rrlotcnl p<,rlio~i of it in C ~ I ~ I I C ~  Tnrtory, w l ~ i r l ~  hncl not hren 11rri-io~~sly ,~a l~ l~ , r r , l .  TIIV I , I : , ~ I I  
lnkc CIIII* in a t r inng~~lnr  shert of u:itcar. T h r  rorlrrr of thc Ri r r r  I n d ~ ~ n ,  with thc hills on either eiclc of it, I~aa 1,rc.n 
eketrhrd up to, nnd slightly hryon~l, t l ~ e  C'hinrsr b o ~ ~ r ~ ~ l n r y .  

The Tsrtarr lulfurt~~nntclr ~~rrvvntc>~l  nll fl~rthcr provrsr  1111 the rivrr, nnd tllr mo~~ntniriu nml. tlir hol~nrlnrv 
hrinp all ahout the mnle height, no b a t i a f ~ t o r ~  r c r u n ~ ~ u i a s ~ ~ n r c  cu~dcl tn! lnnrle of the wste~nl~rrl  Ij.oln l ~ o i n ~ s  in 1 1 1 ~  h1~111;- 
q juh ' s  torri tdes.  

"The ground sketchcfil rluring the m n  wna very rlemlr11, nnrl l~nrrlly in any cnsc hrlow 11,000 h r t .  Tt a-nn, \villi 
the rrceptiou of a few Tartar o~~caniymcnta, and two or three very 81udl riUng~e, totu11y dcroid of i u l ~ l ~ l ~ i l n ~ ~ t s  ; f i ~ r l  (in (110 



11. Captain 110nt~omerie reports very favorably of Lieutcnant Carter and 
the assistants and sub-assistants attached to his 1)ar ty . ' "  

ehnpc of dnng, nnd n few roots nnd twigs) wns got with ~ c n t  dillic~~lty, nncl prorisiona I~nrl to be cnrried from 1.011 to poillts 
distanl frorn t\\-clve to twenty m~rrchrs. Swert n.ntt-r coul~l not nlwnyr br got, most of thc lakes and uoml of t l ~ c  ~ t r c ~ ~ ~ r ~ a  
bring snlt, or, nt Imst, brnckish. Thc commis~nrint nrrnnqcmcnta ivere, in fkct, nl~nost morr ililficr~ll lo ~)rovi~lt* 1;1r 1111rn 
n n y t h i ~ ~ g  clsr, though the pbrsicnl difficultirs were in tl~emselvca very trying. Cnptnin ; \ I ~ n l z o ~ ~ ~ r r i ~ -  thil~ku t1111t ~ I I P  C X I T ~  ions 
of tl~c. nrsisl~nts nnd s~lb-n&istnnts e n ~ p l o ~ c d ,  1ln111*r l ~ i s  orders, on tl~esc nrrlr~oue ope~-nlio~la nns (lrrrr!-ing of t l ~ c  I ~ i d ~ l ~ s t  
pminc. IIr t.rusts that their energy and zcnl, exerted so successfuUy unrlcr such grcnt (lillicullirs, s i l l  rncet wi t l~  n[)l>mv~ll. 

" Since td~r en11 of t l ~ e  field season, Cnptnins Austcn nnd Mclr i l l~~,  nnd Mr. n r r r r l q ,  I~nl-c l ~ r r n  tr;~nsfvrrt.d to othcr 
S ~ ~ r r c y  pnrlicr, and Cnptnin Alontgomeric cnnnot close the lnot Annnnl Rvl>ort or t l ~ r  l insh~ni r  Rrricr in \vl~irli their nnnlcs 
nrr likrly lo nppcnr. n-itl~ont recording horr well nnd zrnlo~~sly he thinks t l ~ r y  l~nve  Inborcd in t l ~ r i r  r e . ~ c c t i r c  I > m ~ ~ c l ~ r s ,  nnd 
I I O ! ~  t111t1.11 I I C  thinks L11e S ~ ~ n c r  owes to their ex~*rtions. Tiles 11nve been e~nployrd in s ~ ~ r r e y i ~ ~ g  the most rlrr:~trrl nnd, in 
crcry rrsl><~ct, thc most dil l ia~~it  mo~~ntn ins  in tho world. Trhincd in such n rougl~ school, 11e fcrla an1-c t l~nt  their work in 
nnJ- otl~cr rlunrtcr will give sntisfoction aherevcr they lnay be cmployccl. They will nl\rnys c n r v  with l11cn1 Cnptuirl Mont- 
gon~cric'a bvst wishes for their success." 

* I' LiPlltrllnnt Cnrtcr mas nnployed during t l ~ e  n-hole of the field scason on the trinngr~lntion of Rl~ngml. ~ n r l g l i  
tile lvmtllcr \vns r r r r  l I I I G ~ v ~ l m l ~ l ~ ~  for ol,arrring from 11igl1 peaks. owing to frequent frills of sno\r, nnd ~ . o ~ ~ u l r ~ ~ l l y  rli111(1v 
\vent,llrr, TJicutrnnnt, knrter n.no llblc to rnnkc goor1 progress. Rrsirlrs the r s p o s ~ ~ r e  ~ I I C  to t l ~ c  hnll n.c:llhcr, 111% 11:lrl to conlrnd 

nilillst tllc llostilr f(selings of tile tl.ibes to the nort,l~, who were f r o ~ n  the first in a ntnte of rxcitcn~rnt I I I I O I I ~  > I r ~ l k ~ ~ l ~ - S i t l ~ ~ n n .  
R y  Ilnr(l lrork tnct bolll the llllveicnl and politicnl dillicnlties Irrre orerconlc, nncl t l ~ e  triunguli~tion of l i l ~ o ~ e ~ ~  nns b r o ~ ~ g l ~ t  
to n sucrrs*~lll Irrlninlltio~l OII ti\--l~ 'prtlks 11orl11-mst of the lJnloosr~r Lake, : I I I ~  illst to the flout11 of Chil~l*. TIIL* work WIIS 

onl, just linislled n.lle~l tile Ciril a ~ ~ t l ~ o r i t i e s  sent notice to any thnt Ihc hill tri1rt.r ronlil no longer be truetcrl, nncl ~ r ~ ~ i ~ t  rrcdit 
is rluc to L i c ~ ~ t c l ~ n ~ ~ t  Cnrtcr for co~nplcting the work so enrlj-, witl~out nns of tlre pnrty coming into nctunl collision nit11 the 
11ort11er11 tribes. 

'' $Ir. nrrrrlrr nasistr(1 in the comtrutotiona, pro j rc t in~  the chnrtq, kc., (Inring tho rrress, nncl rl~o\s,crl l ~ i s  11sun1 
nph11,ss in (lial,oring of work !vcll nnrl q~~icklv .  During lilr firld srnson 11c cxt~~nclcd the trii~ngulnlion in Ador, fixrcl the 
li81.t of Uoongt*c, on tlrr Inc l~~s ,  nnd coll l l~lrtc~i the tri:lng~liltion in that dirr~.lion ; progrcsa rcry s ~ ~ t i s f ~ ~ c l o r ~ .  lVis11i11: l o  
see 11ow work \vns c~rrierl  on in tlte plains, Mr. Beverley volantccred for continued employment in thc ficld, nnd was ~ o s t c d  
to the Cnlenttn Longitudinnl Series. 

" Air. Cl;~rkr took I I ~  t l ~ c  Znsknr trinnqnlation ,ins( lo 1I1r sontll-en-t of its cnpilnl Pniln~n. Hc cfirtr i l  a jnnrtioo 
xvill~ t l ~ c  R11ks11n triangulntion ncnr thc l3nrnlnchn Puss, by means of srrrrnl r r v  high slntionr, solnr or r r  1!3,000 li,rl tillore 
t l ~ c  rr:]. Rnbsrqurntlp he cxr~mincd romc of t l ~ e  gronnd nenr the P:~rn~lq-In, nnrl ~nnclc n topopml>l~irnl slirtrl~ of t l ~ c  \-nllcy 
on the norlll-cnat of the Tngling-In, ~vhich puss 11c visited. dltogcll~cr Mr. Clnrkc (lid n revs s~~tisf:l(.tory acasr~n's \vork. 

" 311.. N ~ ~ ~ ~ v i l l ~ ~  evis(c(1 Cnptnin Montgon~rrie wilh thr r o m n n t ~ ~ l i ~ ~ ~ s ,  obscrv~ltory \vorl[, nnrl r ~ ~ ~ ~ r n t  1111tit.s or  tllc 
Hwics. Thr  \my in n-llicl~ IIC rlisposrrl of the Inrgc nmount of mist.cllancons \r.ork ncccm~rily arising in so large a pnrly, 
w11c.n its det;a.I~nrents work so 1-cry for npnrt, n-11s inocl~ to Mr. Nenvillr'a credit. 

" 111 t11e Tn~ng~. :~ l>l~icnl  I>rnncll, Cnptnin Godwin Austen :~r<i.rlrd in the computntions during t l ~ c  rcclssa. I n  tho 
field amson he took 1111 l l ~ r  sketching of thc very rlcrntrrl nnJ rugged tract of conntry t l~nt lies nlung t111. north of t11e Pt111g- 
kong 1,111:~. divtrirt ; t11onq11 1nnr11 11i11derrd by rlondy \rentl~er, 11e roniplrtctl t11c Aetc l~  of t l ~ n t  r r ry  dil[ ir~~lt  pivce of country 
1111 nn'l I>ryo~~rl t l ~ c  boundnrirs of the M~~l~nrn,jnll's ter~.itorics on l l ~ r  enst ; he sketcher1 thc n ~ o s l  tnstcrly portion of \\-l~at is 
usonlly culled IIIC Pnngkong Lnke, and foond it. to be of quite n dill;.rt.nt, r l~npe from thnt givvn in nll nmps 1l111t 11n~e bccn 
pnblisl~rd of thnt pnrt, of the !vorl(l. The totnl errn nkctclird by Coptnin A. umonntcrl to 3,300 sqnnrc miles,-n highlp 
~nti~fnctory ont-turn, and, considcring tho dil6cidt.y of the country, both from its grent clcrution nnd burrenncss, r e v  n ~ u c l ~  
to Cnptnin 8 , ' s  rrcdit. 

" Cnptnin Melrillr nrsiated in the compntations dnring thr n3crs ,  nnrl continned his practice of pl~otogrnpl~ing 
maps. H r  ancrecdcd ui taking ndlnirnblo nrgntivrs of the mnps of Jrnnmoo lrrrilorics nn11 Little Tibvt, reproil~~ring t l ~ r ~ n  
on the scnle of the originnls. During tho field senson, Cnptnin ;\Ielrillo n~nrrhcrl into Lnrlnk, wit11 a view to  tuking 1111 the 
~ketching of country sonth-rn~t of the Knrnkorn~n Pnrr. IIe \~-nr, mmfortunntrly, first of 1111 n(kctcd by thc vent,  hcnt of 
Lndnk, l~nring to n~nrch in the Ionrest volleys, whrrc the I~cnt, of the snn riscs to nborc 140° of Fnt~rrnlrrit ; tlrc great and 
nuddrn chnngc from t l ~ n t  vent,  heat to thr'cxtrcme cold on the pnw brt~vccn Lndnk and the Pnngkong Lnke, a.11rre there 
was I~rnry  anow, complelely prostrntcrl him, nnd lie only got bnek to Lrh with gwnt clillic~~lty. lhr grmt. clcrntion (nc~nrly 
1,000 fwl) nllbcting him injuriously in his then n,mkened stntc. Recovering his hrnlth slolr-IT, Cnplnin h1. a n s  unnblc to 
tnke the field ngnin before tho pnarcs \rere closed, nnrl hc wns conseq~~enlly obliged to return to'~ns111nir. 

"T~irntcnnnt Pullnn ,joined the Xnshnlir Scrirs nt tho end of tho rccess, nn(1 took tho ficld with Cnptnin &font- 
pomerie. I Ic  I e ~ r n t  thc nse of t l ~ c  plnnr tnldc, nnd went wit11 Cnptnin Ansten into Lndnk, nnd workcd nndrr his orders. 
IIP skrtcl~c~l n pirce of rcry rlcrntcd gro~mcl to enat nnd north-enst of the Pnngkong I~nke ; in nll, completing 1,100 q u a r e  
miIra,-n well sl~n(lrrl sketcli, and, considcring that it was his Gst, scnson, a creditable result,, ns thc ground wns not well 
ndnptcd to n brginner. 

" Mr. Rrnll nccompnnied Cnptnin Melville, nnd rrns nhlr to give him medicnl ndvice, ot1icmi.w Captain n1. ~ o u l d  
how fonnd it, r r r i  dillicnlt, to get, nnt of thr  conntry. 1Vl1en Cnptnin M.'s Isnlth xvns pnrtinlly rrato~wl, Mr. RynU pnwed 
011, nncl took I I ~  his work to the north of the ~ ~ ~ n n h c ~ ~ c n m o ,  but. his henlt l~ nnfortunntely .snf&rcd in n i r ~ r l ~  the sninc way ns 
C'nptnin Mrlrillc'n, o!\.ing to the very grrnt, elerntion nt \rl~icli hc  ~ r n s  working, nnd he  wns finnllx forred to retire, thongll, 
brforo c lo i~~g so, 11r wns nblo to compiete tho sketcli of 1,040 sqnnro milcs, nnd the reconnoisennee of 900 squnrc milcs more 
of that vcry dillicnlt nnd desolnte lrnct of connl.ry, wl~icll, under the circumstanres, Im.9 very crrditrlble to Mr. Rgnll. 

" Mr. Todd narisle(l in the r o ~ ~ ~ r > u ~ n t i o n s  dnring t l ~ o  rcrrsa. During the licl~l at,nson he  wns c ~ n l ) l o ~ r t l  in skrtcl~ing 
the UI>I>PP Tndns l'nllry. 1Ic r o ~ ~ ~ p l c l r d  01e n l n l r r i ~ ~ l ~  for l l ~ e  mnp of nll (lie crtrrme sonllr-rnst l>orti ;~~ of 'the l lnllnrl~jl l l l 's  
tmilorirr ,  111' to lhe Chinrrr frontirr, nnd ukrlrl~ed (he  rol~rse of the III~IIS in clctnil, 118 i i ~ r  ns the Tnrtnrs \roldd nllow Ilim. 
TII~II.!$ l~ in~l r r r r l  hy hnd ~vrnl l~r r ,  nnrl \\forking nt such n vcry high nll.itndr,-no point of t l ~ r  rivrr bring llnrler 13,000 fret 
nbovr tho sm,--Mr. Todd wns nldr to roml~lrlc~ the skctch of tho whole of the conntry r r m a i n i ~ ~ g  m ~ f i n i n l ~ ~ ~ l  on tllnt side ; 
n to1111 o l  1,'130 squnrc milrs, wilh 650 miles of rcconnoisrnnce, n very sntisfnctory erison's rnork, and rnnch to hIr. Todd's 
rrcrlit. 

" Mr. Ifiw wna nt first. (lirrrtril to tnke n p  t l ~ r  rkrtcl~ing of soma prnnnd to\rnrclu Aetor, hut Cnptnin Mrlrillr hnving 
Fnllrn ill, it, wna nccrrrsnry to rlrrpntrl~ Mr. Low to rclieve him. Ire nrrircd in t i n ~ c  to I1e1p Cnplnin M. nncl MI.. Rvnll, but, 
(I\\-ing lo I>n~l arnthrr,  wns too Into to do Inore thnn to n.ssiat lhc Inttcr I nck tn Lrh.  Cnptnin nlontgomcric 1111s no doubt but 
thal, if 111.. Low I I I I ~  11nd lhr opl~ortnnity, Ilr uonld hnre tnrne~l  I J I I ~ .  n goo11 srr~eon's work. 

" Mr. IVood wns nt fir81 dirretrd to nccompnny 1\11., Todd, bnt his 11cnltl1 wnr not goocl, nnd thc mctlical otliccr re- 
cnni~nrnclr(l 111111 I I P  tjl1n11111 not bo c ~ n l ~ l o y ~ d  in VITY high g r o ~ n ~ d  : 111' I V I I ~ ,  cnnsrq~~rntly,  firat, of nll trnined to use Ilia plnnr 
tnhlr efi(-irnllv, nntl n~ntlr  good progress. lV11cr1 ' C ~ I ~ > I ~ ~ I I  J ~ o I I ~ ~ o I I I ~ I ~ ~ ( ~  Irfl I < I I J I I I ~ ~ <  Mr.  WOO^ ~ r n s  cmplo~cd t l~cra  ill 
nnler to rrc 1l;nt t110 ~ln\\-k nnd nnlnc*roras x\-nnl* or the 11nrlr lvcrc n t tc~~l lcd  lo I L ~  quickly as posriblc, and this necemuv duty 
11r p r r f o ~ ~ n r d  ~vrll, 11nr1 h r o ~ ~ a h l ,  1111 n 1111mbc1. or roll~l>l~tnl ihnn. ., . 

' L  Mr. Ilrnitl~\\-nit? nrrompnnird Mr. 'l'oclil, n n ~ l  tnn~le n skctcl~ of a portion of tho ronntrv south of the Pnngkong 
I.~tkr. 110 c,on~plrtr~l 6IiO aqllnrc milrs, the a~normt n~eigncd to him, n;ld, consi(lcring the difficulf; of tlrc gountl ,  l ~ i s  l ~ o -  
F W S  M I I S  ~ ~ l i s f ~ ~ e l o r ~ . . "  



12. Coloncl J. T. Walker, in liis Report for 1862-63, has already informed BOMBAY SURVEYS. - 
t l ~ c  Government of the accicleilt which occurred to the two-feet theodolite in use BOMBAY PrlRTY. 

wit11 t,l~e hlanlgnlore S c r i e ~  towards the conclusion of the field season. Executive O s c e r .  
Capt. C. T. Halo, R.E , 

. 1st Assistant. 
13. This accident was of so serious a nature that tlie instrument has had to - 

be sent to England for repair, and tllc Series has been suspended during the past Assistant. 
J. AI'CILL, Esq., 

season. T11e instrument is now on its way out, and the Series mill be resumed im- Civil zncl dssiatm~t. 

mediately. 
- 

Sub-Assistants. 
Mr. G. A. ANDING, 

1 .  This suspension, however, though prejudicial to the progress of the 2nd c111ss Yub-Asristal~t. 
Mr. J. E. DONOHOE, 

Mangalore Series, far from being a loss, has proved most opportune ; for Captain srd  class ditto. 

Haig and his party being thus set free, became available to organize and train the 
~ r i $ ~ A ~ ~ ; ~  

the ncrv party sanctioned for the topogra1)hical survey of Northern Bombay, now 
under Captain D. Nasmyth, of tllc Royal (l3ombay) Engineers, an able and expe- BOa'BA'P. 

Cnpt. D. J. NASYPTH, R.E 
rienceil officer, who took charge of it on liis return from furlough in March last. - 

Assistsnts. 

15. Captain Nasmpth, \\-liilst on furlough in Europe, devoted much time None. - 

and attention to the study of the modern improvements and inventions in use at the Sub-Assistants. 
Mr. A. ~ E S O I ' Z A ,  Euglish Ordnance Survey Office at Southampton. W e  may, therefore, fairly expect senlor Sob-bsslstnnt. 

to reap considerable advantage from the introduction of mlicl~ that he saw in Eng- Mr. N. G ~ ~ N N E ,  
3rd Clnss dltto. 

land into the Iilclian Survey, and from his reappointment to this Department. MT. W. WAITE, 
3rd Class dltto. 

16. At tlie rcquest of the Bo~nbny Government, and for other wcigl~ty pro- 
f'cssional reasons, Katiawar is tlic pro~ince  selected to commence on. Being a pen- 
insula, a rcry large proportion of its area had been previously triangulated, so that 
to procure ample clatn for his detail surveyors, little was required beyond brealring 
down tliis triangulation; but, tholrgli this labor was light, Captain Haig liad a heavy 
task in training the many raw hands eiitertainccl for the new party, none of whom 
hat1 any ltnowleclge of the subject ~vliatevcr. 

17. This being the first season of a new party in a new country, a limited 
out-turn of work was to be expected. Captain Haig had quite fulfilled my expecta- 
tions, and mould have done still bettcr, but for the obstruction offered by the people 
of the country ." 

18. Captain Haig reports as below-1 of the work performed by Messrs. 
MbGill and &ding, the assistants of the uld party. 

19. After finishing the observations at Bhownuggur, Captain Haig sailecl 
with l ~ i s  party for Poonah, he reaclled on tlie 17th of May, but they did not 
reach their recess quartcrs without cncountering further trouble and peril from 
sllipwreck.1 I t  is evident that, but for Captain Haig's energy, clecision and pluck, 
the whole of tlie Government instruments, property, and many valuable lives would 
11ave been lost. 

" T l ~ c  building parties met a i t h  all norts of obs tn~dion  horn the heads (gassins, or Innd ownera) or the dii-Tercnt 
r i l ln~rs .  111 nlmoat ere+ coac where lnhor o r  mntcriol was rrql~ired,  orell of t11c moet eimplc rlcscription, rnch nn old cotton 
d n l b  b r  riqlnl fires, t l~cro tiua dil l ic~~lty and delay in procuring it. Mr. AI'Gill ulso complnincd of tlle pctty nnnoynnce 
alld hindrnnce to l ~ i r  prc~pcss that he met with from the graasine, otborwise he miglit borc complctcd another untriung~~leled 
ppme, wbicl~ I bntl intrndrd Irim to do." 

t " Mr. J1113ill com~nrnrcd by breoking up  the large trinnglrs of the qundrilntcrnls Dhoanl~gerr  Politnnn, nnil 
Palitan" Itrin, into a network, and then covering the epwo bctwecn the Yrrics r ~ n  71' 30' and 7Z0. \i-Ililc l ~ i s  nlnlio~~s on 
tllir apnrc were I~ring built, Ilc sclcdrd t l ~ c  stations on tllr n r r t  spacc betmc.cn Hrrirs 71° 30' and 71'. 11c. ttlren ~.rl~lrnerl, 
sllrl took up thc fi~lnl obrcrrations hvtwren 71° 30' nnd 7Z0, nntl m-hilc on tlrir he nleu took romc 8imultnnco11a vcrlirml oharr- 
rntions with nln on rnvs ;lnnieli Koll Dmrli Anninli, Siani-Sinni, Rnllol nncl Yinni Jiimri. Aftcr co~~rplcling the Gr~t~l ohscr. 
vstior~s of this rporr, ilc retunled to tllnt b c t a e c ~ ~  71° and 71' 30', nnd con~plctccl the final obacwntiorrs tl~c,rr. 

" JIr. Ancline, after cornplrling the finnl ohscnntiona of t l ~ c  epnco hetwcen 71° nnd 71' 30' 8oull1 of tllc J,ongili~- 
c l i ~ ~ a l  Bcrics, took np tllr trionglc*s of the 9pncr bclwcrn 70' and 70' 30' 11orlh of the Longit~ril i~~al St,rira, tlie finnl obacn.a- 
tions or which Ile complctcd beroru closing Tor the erneon." 

f "When I wm at Barhir, on t l ~ v  2Rtl1 ~Ipr i l ,  an cnrthql~nke occurrerl, thc sl~ock of a l ~ i c l ~  Indrcl n h o ~ ~ t  finern or 
twentv m m d s  ; on ernrnining thc ccntcring of l l ~ c  inetn~l~lcnt,  I four1 it hnd hccu rlial~lnrrcl nhool nn eighth of nn inch. 
Mr.  ill lrlls me tllnt st Woclaan (a lnrge town) rrrrml 11011rcs wvre thrown rloun, nnrl the ~ml ls  of thc trarcllrr?l hunga- 
low at Uenvulh ~ a a  cmket l  in sevcrul placrs. I u n d c n t o ~ ~ d  t l ~ c  slloc:k waa felt all orcr Guzerat. 



CALCUTTA EAST LONGI- 
TUDINAL SERIES. - 
Executive Oflcer. 

I,(. H.  R. T n n r ~ ~ l s n ,  R.B., 
1st Assistant. - 

AsrLtast. 
\\'. ( i .  BEVERLEY, Esq., 

('ivil 2nd Assistn~ll. 

Sub-Assistants. 
Mr. Ct. H'. ~ ~ K I s R o K ,  

2nd Clnss. 
%rr. Cf. A. Hannis, 

3rd Cloas. 
Mr.  J .  T. MENDES, 

3rd Closu. 

20. Captain Haig, in his report, with p a t  modesty makes no mention of 
the great sevcrity of the storm, nor of the dit'ticnlty he had in Itcc.~)irig tlrc men 
toget,her, and at work at the pumps, or how mucl~ was due to the personal cscrtions 
of l~imself and subordinates. 

21. I hope Government may see fit to allow compensatiun for loss of tlrcir 
camp equipage, much of which had to be thrown overboard. 

22. T11c Calcutta East Longitudinal Series, for reasons given below by 
Lieut. H. R. Thuillier, R.E., in charge, could not take the field cnrlicr than tlie 30th 
of November, and cven at that latc period the swalnpy nature of the conntr.y greatly 
iiupcded the progress of thc work. I t  \\,as originally intcnded tlmt tlris very im- 
portant Series shonld be cloublc tlnoughout; but, near Cxlcutta, cocua-nut groves, 
valuable trees, bnilclings, and vill;~ges arc so numerous, that thc amonnt of colnpen- 
sntion that wolild have lrad to be paid for clearing the rays between st:ltions rcn- 
dercd it impossible, without enormous expense, to harc morc than a, single cliain of 
triangles. 

23. From the 26th Novembcr to the 4th of hiarch the whole party was. 
eng~ged  on tlic prelirninnry operations of clearing rays, selccti~ig stations, and 
building towers. On the 5th of Marc11 Lieutenant Tlruillier conl~ncncecl his final 
observations, wliicll hc complctcd on tlic 15th of May.:': Tllc alnount of work exe- 
cutcd is slrcwn in tablc in Appendix. 

24. No secondary work was effected, owing to the paucity of estnl~lishmcnt 
nttaclicd to thc East Lonl;it~idinal Serics party, and to tlic jungle anll orchards of 
higli trccs wliicll surrou~~dcd all the villages. 

25. Hitllcrto, the country traversed lras bcen dcl~scly populated, and com- 
~arat ivcly dry, but ncst scason thc Serics will have to cross to thc cast of Mndhoo- 
Mntti Itiver, wlierc, thongli comparatively freed from tlie obstruction of trees, vil- 
l : l~es, &c., tlrcir j~rogress will Le retarded by the network of tidal nullalis, large 
rivers, niid imrnensc swamps, and where the ordinary kincls of carriage being 
usclcss, tliey will have to resort to boats to move theniselves and baggage from 
s t ;~ t iu~l  to station.-)- 

" 0 1 1  ron~liloting obserrations nt Tll~ownuggur, 1 lrrt t1111t port \\.it11 n f e ~ s .  Donol~oe nnd Cl~ristic, nnd five of 
the nnlivc ra t :~ ' J l ia l~n~t%~~t ,  by str~nnler [or S I I ~ I I ~ ,  ell r o ~ ~ / e  10 1111111I~nv 311d 1'0011n11 ; but, brforc renclling Surat, \vr esperienrcd 
consirlr~.ttblr ilangrr li.,,n~ t l ~ c  nlrnnler Icnlii116, so r n u ~ . l ~  fu Ilint, a1 'lllr most rrilici~l limc, the mnatcr (lvl~o \tnr ol~ly a Pnrsee) 
wnntr~l llle n111l Mr. Chrinlir to racnlir n t ~ ~ ~ ~ l t l ~ i l y  \vitl~ I~i!n, 111111 firv or six otllcrs, in the bout ; and on my rcli~sil~g, nnd 
tnking slcps to Iil.r\-c~~l :inyl)o~ly from loosillg tllc I k t ,  hc gnrr I I ~ I I I P ~ ~ ~ .  111) in twrs  to d~spni r ,  t~ll i l lg me t l~nt  I was cnptnin. 
and \rllnlcvrr 1 ortlrl.rd ~11o111d hr ~ O I I ~ .  A 11orlio11 of our kit n-11s ~I I I .OWII  orcrbonrd, rind nlso n k\\- llrticlca of Gover~rmvnt 
prol~crly, vil.,--t\r,o nrtn ol' I I I I Y I I ~ I I ~  n~)linrnt~is, msclc up i l l  tllc 1Irl1el.tmmt by Cnptnin Nnsmyth, at Rl~or j ,  n few yenrs ago. 
and ROII IV  IIIIIYOII~', nnrl olllrr, tools. Tllc nlt*l~ln(.r ulli~nl~tr,ly sl1~1~11~1cd at, the I I I O U ~ , ~  of tllc T ~ I I I L . ~ ,  fro111 whcncc BU PM- 
aengcrs rsnlo by In~l(l lo Srlrnt, nnd Ihrrc d r ~ j s  nfierlvnrda stcnnlcr \vns brought up  tllc r i ~ e r .  

" Mr. D o ~ ~ o l ~ o c ,  w l ~ o  lrntl genr\rnl cllnrge of the oflicr, (licd on bonrd the atcamcr on tllc 4th nlnp, and Lhe nntive 
doftry d i ~ d  011 tllc sllor~., a41cn tllr sl~>nr~lcr slran(lrrl. This, nlld tllv circumatancca abovc rclnted, occnsioned some confusion 
in tllc ollicc, and dcl:~y in scnding ill Lllc dillbrcllt montl~lq- slrilcn~t.nta for April." 

+ " P h r  slntr of tllr rol~ntry ill \\.l~irll our opcrnlio~~s ro~nmcnccd not permitting of nng field work beforc thc end 
of Norc~nl r r ,  o\ri112 lo lllc I I I I ~ I ( ~ I I ~ ~ ~ I ~ I I P P S  01 t , l~e Iolv ~ ~ \ . I I I I I ~ I Y  lnlld8 nncl  t11e brcrlkil~g up of the rnine, t l ~ e  pnrty did not 
I(anrc rtr<.r..** q~llll.tcrs lill tllc 40111 of tll:~t I I I I I I I ~ ~ I ,  n l ~ ~ r ( . l ~ i l ~ g ,  #'id Duln Durn and Bnr~lsct, on 1l1c 25tl1 Nol.cn~ber. 

t " Mr. \V. G .  Brvrrlry 1vns cnll~loyrd (luring tllr I-nrlier psrt  of the srnso~~,-riz., Deccmbcr and January,-in 
clrnring t,ri:~l rnya ; d111.ing I'rl)r1111ry nllrl Blarrh I I ~  wna or(-r~l)ictl i i n  c l(~nril~g sonlr o l  l l ~ c  finnl mya. Wllcn thrsr Irere com- 
~'lclcrl, n1~o~1I. the r111l of hl11rc11, 11c m111 ~ I I I I C ~  t.11~ A~I] ) I .OK~I~~:I ( ( -  Scrics, nnd on cIcisi~lg~\vork 011 1Blh Mny, had srlcclcd eighl: 
ulnlin~~e. ( ~ x l r n r l i ~ ~ g  t ~ v r r  n Irr~glh of fi,rIy I I I ~ ~ I % * ,  I I ~ I I  (.lcr~rcil nl~out 130 l ~ ~ i l r s  O F  trinl rnys ~ C ~ H . C C I I  tll8111. OIIC s t ~ t i o ~ ~  on 
c1u.11 111111li P ~ I I I I I ~ I I ~  10 lx, filirtl 011 (111. Ivl'I I I ~ I I I ~  of ~ I I C  I\[,\ji~tn. T11is ~ i o r l i o ~ ~  of tllc coi~ntry is n111('Il \ P O ~ S C  than tllc part 
nl%rrl=u 15 l ~ i < , l ~  olrr~,rr:~l ionn Ilad h r c ~ ~  111h1.11, r.onaisl i l ~ g  ol' wry estr11si1 L. ~IIPPIS, inlrrsccted by a 11(*l.\\-ork of rivers and k h a b .  
'I'l~csr. K V V I I ~  sn111111la in 1311rrrcdpoor IIIIII 1111(.bcrg1111gc fsorcr n \-cry lnrgc 11orl ion of IIIC districts wl~iclr during ncarll  half 
tlln yrnr, nrr! ( . ~ r ~ ~ ~ j ~ l ~ , t r l y  1111dcr wntrr,--ll~r o ~ ~ l y  rr>:~llv rlry I I I I I ~  Ocing 011 Ihc hanks of thr  rivers and streams. The  illa age 
sitc9 nrt* I . I I ~ ~ C ~  1111 I I I O I I I ~ ( ~ * ,  bile rntirr ~ ~ I I I ~ I I ~ I I ~ ; , : I I  ion 'bring bo:~l ,~ l .  1)11ri11g ~ I I ( >  montlrs of April and Mnv, the time wheu 
Mr. H~.vrrlvy w:lr rl11l1loyrd tllrrr, the jllcrls 1111~1 ill somr mc:lrllrts (Irir.~l, rcndrring the dilliculty of lnoving nbol~t still greater, 
l l ~ r r r  !lot bring n~~lli(.lel~t \ Y I I I V P  CYCII l i ~ r  s~nnll b o ~ ~ l * ,  111111 too \ \ . ~ t  to go hy RIIY Otllrr nlclms. The dilliculty, therefore, of 
c.l~l.ryil~g my- 111' I I ~ I I I '  to I ~ ~ I ~ F F I I  I I I ~ ~ I > R  in I c I I ~ ~ I I I  nCI.nss R I I U ~ I  n (.OIIIII,IT I.IIII bc rradily iln~~gillcd. Some of the rny9 Mr. Bewrley 
1i1111 10 I I ~ ~ I I I I I ~ O I I ~  011 II ( . ( 'OII I I I  ol' L I I P  S \ ~ I I I I I ] ) S  I)c*in~ ~ I I I ~ I I I S ~ I I ~ ~ V ,  :111d tllc ilnpossibility of pilclliug thc Uag-staves. Mr. Beverlc) '~ 
~~:o;rws, 1111(lr.r lllcrr virromelnr~ccn. 1vns v r r j  crediblllle. 





32. The physical difficultics this party liare to sllr~nol~nt continue very 
great. The appendcd extract from Mr. Hosscriro(1c's rcport gives some idea of what 
they arc in such a col~ntry, t l io~~gli  11c S:CYS ~lotllillg of the s i~kncss,  IIC;L~,, ant1 othcr 
trials the surveyors are exposed to, nor of tllc clitlicnltp of maintairiing aruic:~ble 
rclations wit11 the scmi-biwbarous tribes of the tlistrict. Thcse rclations Iiave 
througl~out been co~iducted witli unusual tact, and rcllect great crcdit "11 hlcssrs. 
Lane and Rossenrode. 

33. T l ~ c  copious extracts from Mr. C. Lane's rcport \vllicl~ 1 havc appended 
contain ~nucli \ralu:~ble informatio~l coilce~,ning the natural products of' the country ; 
and tlicre is one curious circumstance lnclitionccl by liim to wliicl~ I would call espe- 
~ i i ~ 1  attelltion, viz.,-tll:~t those who sleep in unhcaltl~y tracts, under fbrest trees, 
invariably get jungle fever, while tliose who are cncamped in ba~nboo jrirrgle cscape. 

34. The field triangulation llas now passed the latitude of Cu~iiillah, will 
pass Cliitta.gong nest field season, and tlien turn south, parallel to the Arracaii coast. 

35. A4r. Lane reports on his assistants as below." 

SUMBHULPORE MERIDIONAL 36. T l~ i s  Scries was co~nn~enccd last season by the party which, under Air. 
SERIES. - 1st Assistant H. I<eclan, completed the ltalioon Series in 1863, arid tlius becarne 

E~~cs1i1.r  O f l r ~ r .  a~ai lab le  for the purpose. 
11. K E E L ~ N ,  Esq., 

1st Aas~stnnt .  - 37. They marclied from hcad-quarters on 14th October, rcached Renares 
Sub-Arsislnair. 

Mr. IT 'S K~-~.LAN, 17th Novcniber, and conimcnced work on 1st Deceniber. 1863, at Gora hill station, 
lqt C ~ I I I S ~  (in the Sirgoojah district),-tlie origin of the hleridional Series,-wlriclr co~lnects t l ~ e  

JIr. 11. \\'. I ' F Y C I I E ~ ~ ,  
3rd CIIICS. Calcutta I\'cst Ilor~git~~di~l;xl Series ~ v i t h  tlie North-East Hilildayan Scries, on me- 

M-. J ' ~ ~ O T T W  ridian 83' 30' I h s t  l o ~ i ~ i t ~ ~ d c .  
3rd C'lnu~. 

35. T l ~ c  upper m:u.li-stonc had, as nsual, bcen dcstroycd, but tlie lower one, . - 

engraved on the rock in sita, had not bcen talnpcred with. 

39. Mr. Rcelar~'s instructions are, first to revise a portion of the West  
Longitntlin:~l Series, \vliicll, I~aving been csccntcd ul)\vards of thirty years ago, with 
a \,cry tlefcctivc i~istrnmcnt, and in t l ~ c  clays \~~hc l l  accurntc ~ c o d e s y  \v:ls cornpara- 

b. 
tivcly littlc understood, is nttcrly unfit to remain the Lasis ot the m:uly Mcridional 
Scrics whicl~ cmm~atc fro111 it. Hc  is then to \vorlc s o ~ ~ t l i ,  011 the l~icridian of 84O cast 
lo~~gitutle,  n11til Ile ruils illto tllc Const Scrics, rical- Aladras. Tliis obliges 11im to 
pass t h ro l~g l~  Si r~ooj : l l~ ,  S ~ ~ ~ n b h u l ~ ) o r e ,  ancl otlier wild tracts, covered with almost 
iml~cnctr;il)le forests, and in wliich roads, habitations, and otlicr signs of man, are 
few :md far bct\vccn. 

40. As was to 1)e cspected from tllc nature of tlic conntry, tllc means of ~0111- 

rnlu~ic:~tiol~ urcl.c foluicl to 1)c b:~cl and w r y  limited, the l)ol)nl:~tion scanty, provisions 
scilrcc', nut1 t'cvcr at t l ~ e  con~mcnccmcnt and at t l l ~  end of the cold season very pre- 
v :~ l ( \ l~ t ;  twice tllc c;1nrp s~~ff'crcd scvcrcly from its atiaclrs. On tlie first occasion- 
l!)tli :nltl 20tl1 Dcccn~l~c~,-tllc Ei~ropci~ns suffcrcd little, but every native, without 

* " Ciril A w i d n l l t  I\'. C. Rns~rnroclr  r~lrrirrl on thr Al)l)rozin~ntr Srl.ir*s tl1rn11g11011t t11c CCIBOII, nnd nseistrd 
i n  fixill:: t l ~ r  p o r i l i o ~ ~  o r  C o n ~ i l l ~ ~ l ~ .  'I'll,. R I . ~ I . C ~ ~ O I I  of so1110 n(. ~ l i c  pr i~~c. i l>~~I  ~111(ioi1s \VUF, US slrend)- ubscrrtd, most difficult, 
\!11i(41 111- pc~l O Y V I .  ~ I I  hi* I I S I I I I I  111t1sIr~rly s t x l ~ ~ .  

" A[?. ( ' i t  i l  211tl i\rsirtnlll IT. Tlvvcrlry s r n 8  ~-~nl,loyrrl nt t l ~ r  l ~ r g i r ~ ~ ~ i ~ i g  of I I I P  senson il l  rcpniring \roodon plntforms, 
r l rnrinr  ol~*l1.111~li1~11~ i l l  KITS, I L I ~ ~  111nki11g I;I+\.a. 111. as r i s I~ -~ I  ill t l ~ c  c~ l , rc r rn lor~  I I I I ~  , . I I ~ ~ P I I ~  d u t i ~ s  nt 1)nmn l ~ i l l  station, where 
~ ~ ~ I . I I I I I I ~ O I I I P  *IIII .  (~llw~.~nti;)ne WPPC t l ~ k c n  fur I I Z ~ I ~ I I ~ I I I .  Anrr I l ~ i s  Mr.  111.~(~~l~~y W119 mpngcd in ninking roads botween prin- 
ci11nI ~ I I ~ ~ I I I I * ~  I I I ~ I I  I O ~ I I ~ I I S  1111- P I I ~  of 1111, s1,nso11 in  11iyi11g cIn%vn SOIIIC sryo11<111~>- pointn. 

" 111,. 8nl ('Ills* RII I I - i \ r s ia t~~i i t  \I-. ('. I'ri,,r ,joinrcl, ns nlrrrirly ol:prrvcil, n t  Agnrtnlln, nnrl has been in training 
Il1ro1:~1111111 I I I V  Y I . : I ~ I ) I ~  i l l  tlir d ~ ~ l i r s  or ~hsrrvn!or~. n * * i * l l i ~ ~ t  rind in 1.11rrcnI onil.r work, ill \~lr ich he lina evinced much zeal 
n ~ n l  u r i h i d u i ~ ~ ,  nnrl ia l i k v l ~ . ,  i n  limc, lo turn out a uscf~ll n~ember  of the I)rl~nrlnlcnt." 



exception, was prostrated. On the second, the Europeans suffered most, and had 
not Mr. Iccelan closcd ~ ~ o r k ,  and left the country at once, it is probable that we 
should have to nlolirn l~cavier casi~alties. As it is, two of liis sub-assistants are too 
much shaken to ellter these tracts again this season, and have, consequently, been 
transferred to other parties. 

42. This party will be employed during the ensuing field season in com- 
pleting the revision of the Longitudinal, and pushing forward the Meridional Series. 
The difficulties at present are \,cry great, but so soon as they reach the high level 
of Cllota Nagporc, thcy will progress bettcr. Mr. Iccelau is not only a sl<ilfiil ob- 
server, but. he is prudent and caref~il, and having had thirty-two ycars experience of 
canip life, will, Z feel assured, carry out this difficult operntioil as successfully as 
he has all other work hitherto entrusted to llim. Mr. Keclan reports vcry favorably 
of his sub-assistants-31essrs. Keclan, lJeychers and Trotter,-who, notwitl~stand- 
in5 the depressing nature of tlie difficulties they had to coiltend with, havc been 
most zealous in the performance of their duties.:" 

43. This, also, is a new Series, and is under chargc of Mr. Civil Assistant JUBEULPORE N:KICI?NAL 
SERIES. 

George Shelverton, who, on the corn1)lction of tlie Gurhagnrl~ Series, wne dircctcd, - 
E ~ ~ r 1 1 t i I . e  type).. wit,h l ~ i s  party, to revise, for reasons alreacly stntcd, tllc Ciilcuttn East Longiti~dinal G , H ,  W,snRI ,\.I, Ox, IcMI,,  

Series from Seronj to Ainnn I-I. S.,-the origin of thc Amua Aleridional Series,- C'ivil 1iwi411111. 
- 

n~ld thence to carry a Series soutll, on the meridian of 8g0 East. Assirlrrrrl. 
A .  I)ONSRI.I.T, Keq.. 
Civil 2!1d A*rislnnl. 

44. Mr. Shelverton took thc ficld carly in October, and reaclicd Eeronj base - 

on 16th December. An-angemcnts were at once macle for strengtllcrii~ig tllc old "i"-*~7~y'~7fn91'.~. 
11r. 11. C!. ~IICI<I%: ,  

Longitudinal Series by the addition of two new stations, thus transforming that s,,li,,r~u~,.l~sai3tsn~. 
portion of' it into a chain of four simple polygons, and malring it as good as can be MI-. F. RF.I,I.. 

1st Clnss. 
desired. Tliese preliminary operations afforded occupation to the aLovc party until nfr. L. 

the 30th January, 1864, w1ie11 the final observations were commenced. and concluclcd 2nd C l w .  

on the 10th May. 

45. RIr. Shclverton lins executed this portion of llis work w:th llis usual 
ab:lity and cncrgy, and llns gircn great satisfaction. 

46. hlr. Shelverton rcports favorably of Mr. Senior Sub-Assistant Hiclcie, 
on whom clerolvcd the building of l~ la t form~,  cutting of rays, ~nalting of roads, and 
seledion of somc of the stations, and of Mr. Civil Assist:~rit A. W. Donnclly, xvho 

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

" On tile cornplction or  the ~rl#~(. t ion uf 1111- I\vo pnI?~nns  of 3l~rcllnri  n n ~ l  Siwnri, the rn:~in pnrlv 1c.R 1Tni1,ni 
11. S., nnd n i ~ ~ r r l ~ c d  for IInori 1T. S. in He\\-nl~, ta, I)rgin tllc finnl u l ~ s r ~ ~ ~ r ; r l i o n ~ .  OBI :1rri%111 111 >rt,rt.ll>lri, srvpKli of 111r 111cn 
or 111~ c ~ l : ~ l ~ l i ~ l ~ ~ ~ ~ ~ ~ n l ,  wit11 lhc native 11014nr, wvrr S I I ~ ~ ~ ~ ~ I ~ , V  Ir~kcn i l l  N i l 1 1  ~ I > V # . I , .  I I I I ~  111,rilig IItc rn l lo~vi~~g tijo i lny~, tllt* I!Jtlr 
~1111 20111 l)ra.rn~lwr, nll in t,nrrlp wcrr proetrnlv~l, in1.1111ling m!rrI(.. '1 '11~ worL nn? I I I I , ~ ,  ~ t n I i ~ r t ~ ~ ~ i : ~ t ~ l j ,  hrnngl~t tn II stnncl- 
t i .  31)- fir4 varr a-ns to grt  Ilir l~nl i rc  clortnr af,ll, n11i1 lo lcnrr l l ~ r  lnrnli l~ 1 ; ~  rill O]BI.II  :IIIII l~vnl l l~ i (~r  trnct. J ivn~ glnd to 
find tllnl. ol'~vr 11 C,r\- ~ l n j r  ~ I ~ I I P F * ,  I I I C  1101,tnr WIIR nltlr, nlll1n11g11 Y I T ~  wmk I~~nlirll: t(, : ~ < l n l i ~ ~ i r l r r  mrtlirinc-N lo 1111- ,*rtshliwl~- 
~ncnt .  . i g  P,~,III 11s i t  nit3 posuil~lt~ to clo 50, t lrrl tlits ~ ~ t ~ i g l ~ l ~ o ~ ~ r l i o o ~ l  of 3lt,rvl111ri, nn<I ~ ~ r n ~ ~ c ~ ~ ~ l c ( l  hy diort I ~ I I I ~ , ~ I I ~ - R  In I I IC  
f i ~ n 1 1  IwrcIt,r, 0111tl nrrivwl 11t l l ~ c  root nr l l ~ r  hill sI:11io11  ID^ 11:lnri 011 I l l ,>  111(~111ing of Illr 2311 l)rccmhor, %vIwrr I ~ ~ ~ ~ n l ~ l i s l ~ r i l  
nn Ilo.sl>ilul, 1111~1 rrport1.11 1116. * i ( .k l~ tv  or Ihr ~ S ~ I I I I I ~ ~ ~ I I I I ~ ~ I I I  i l l  I I I , ~  Irll~.r, dii(~t1 tllr 2lill1 I ) ( . I . ~ I I I ~ I ~ ~ P ,  1863. 'J 11vrv \s,,rc ll~r(,c 
,.na~~nl[irr, nl~cl, ~ I B I I ~ ~ ~ O I I V I I I I ~ ,  f b ~ ~ r  or 1;)-t- ile~wrtitt~~?. I \!~IIIII  Illkc I11c ]~rr?rlll (q1por11111il~ to :~il(l th111 tllr sLiI I I I I ~  I>t>rm-vc- 
n n 1 1  t i  I I I I I I I I ~  s I r n i ? r r t ~  l<nrly ill . ~ : I I I I I I I ~ ~  l ) l f s  1111.11 o(. I I I I .  r s h ~ l ~ I i * l ~ ~ n ~ ' ~ ~ t  hrjinrl to r r -  
t,orcr fmni lllr lirc,r, n,l,l (tn 111c 11111 tltc rn~rin pnrl) rrs111111d o p r r ~ l l i < ~ l ~ r ,  :111d I . ~ I ~ I I I I ~ I I ( , C I I  Illc ~ ~ r i ~ ~ r i l ~ : l l  I I I I ~ I I . ~  or I J I C  rwi -  
"ion nt IIIC llill atallon (I(. Ilnori, or .\onri. 1 * II 1 .  a 1 

~t i* in I l ~ r  , j ~ ~ r ~ g I r r  in rr I I ~ ~ I I  lllr 111rr~ Inst ntnlio~~q (I(. t l ~ r  C:IIOIIP(IIIIII:I ~U~I!-COII 11rr bi~t:n~rcl III:II IItc ; \ l , l , ro~i rn~~lr  
Sprier pnr()- \\nc n 9~f.01111 Iinlc I I I I ~ I V ) \ ( ~ I ~  5s ill1 j l l l l ~ ) r  f l~ler.  \\h<'ll 1111% I lllilv tI<.(.14.r ,jllilll.ll 1 1 1 1  111. 111. ~ll,sl.rill(.s I l l l l  illg Ii,llnll 
I ,  r I I r r  I 1 r : i  I '~'III'!. nvrv 111,111 I j i~ ig  o~.lxiilr 011 SII.:I~\, I I I I I I ~ T  1111. * I I : I ~ V  o(. 

II.I.I.~. Thrir  I v ~ ~ t r  wrrr not pilt.l~~.(l, r 1 1 1 t 1  I I I P J  \s(,rnn rvill~nlll foo0, n* ill1 i l l  r.:lm!l, I ~ O I I I  jv~tllliv n111l ~trillll<. Y I . ~ ~ I I I I ~ L ,  ni(I1 OIIP 

,,r Iwo rxcrl,tio~ls, were prorlrnlt~,l. '1'111. 11111 i l r  ~lo,,Ior's linl('l!. nrrirlll. no 1lo11h1. +:111.11 I I I V  l iv , ,~  (-1. 1 I 1 a , v  I V O  I I P ~ ~ * I I ! I I I ~ ,  1v11o 
,\.ere follntl in n nrost helplras rc~r~ll i t ir~l~ ; i l l  111(,l. 1111. I;.vrr 1111- lilill ~ I I C I I  110111 01' l11c.1r , . o ~ ~ ~ l i l ~ t l i i n ~ r ,  l1111t b0111 01' I I I C I I I  nrr nt 
tllc pmwnt timc more or lrsr sick, nnd rlill nnilcr ~nrclical tn.;~trn~,nI. 

" I brp In bring to yollr fnronblc 11o1ir.r l l ~ c  scrricrs of ;\lr*srs. Iict,lnn, IJ4.vrhen nnll 'I'rnllrr, a - l ~ o  hnrc Illrn11~11- 
rlut tllc scnmn, undcr the penllinr cirmmstnl~ccs ulrcndj brongl~t to !-our l~uticc, b&e11 most zcoloua i r l  the pcrfnrrnn~lc>e of 
iheir duties." 



]:lit1 out the Approximate Series, on the meridian of Jubbulpore ; also of Nessrs. 
Sub-iissistants Bell and Pococlc." 

47. Mr. Shclverton also reports that many of the upper mark-stones of the 
former stations had bcen removed, and sonle replaced c~b~tormal to  those in situ. 

48. The preliminary reconnoissance gives every prospect of the gro111ltl to 
be triangulated nest season being easily travcrscd, and tolerably free from umlarin, 
though there is a good deal of forest and jungle. 

49. Tlle two Astrononiical Parties mere orgnnised during the past season, 
ASTRONOMICAL PARTIES. 

NO. 1. under sanction marginally cited,") for the purpose of fising tlie absolute or astrono- 
- 

E.~ecrrl i~~e o f i e r .  
nlicnl latitildes of various trigonometrical stations at moderate distances all over 

J. I \ ~ .  A I I ~ I S T ~ ~ I N G ,  E S ~ . ,  tlle ~eniusuln of India. 
Ci\-ll Assistont. 
- 

f i r h - . 4 s s i s t ~ , r t .  50. No. 1 Party urns to have been l~lacecl under 2nd Assistant Rlr. 11. Taylor, 
MI-. 0. VJ. k r a r w s o ~ ,  a practic:~l astrononlcr, trained in the Greenwich Observatory, of considerable ex- 

2nd Cluus. 
~er ience  and ability. 

NO 2. 51. No. 2 Party rvns placed uncler Lient. TV. M. Campbell, R.E., an ener- - 
~ t .  m. M C ~ ~ r p n r r . ~ ,  R.B, gctic :~nd tnlontctl yollng officer, n.110 joined tlie Dcpartnlent in January, 1863, and 

2nd Ass~s l~u~t .  toolr a sllnrc in t l ~ c  ~ncasurcmcnt of the Vizagnpatam Base Line. - 
Sub-Avsistnnfs. 
Mr. J. Woon, 52. No 1 Party was directed to conlinence morlc at Cnlcntta, and to observe 

2nd Clnbe. 
, .  , at certain st:ltio~is 011 the TITcst Calcutta Longitudinal Serics, the origins of Meri- 

3rd Class. diollal Series lla~ilecl aftcr tlieni. 

(1) 3rd) Tlr~it Tlcllcr, Xo 
8 2 ,  ~lulcil 28111 Scpl , 1863. 

53. No. 2 Party \\-as to worli from north to south, observing from certain 
statiolls of tlic Crrcnt i\lcritlional Arc of India, about one degree :11lart, csccpting at 
t l ~ e  ~ io r t l l c r~~  estreniit~r, r\-l~ere tlle vicinity of t l ~ e  Himalayas rendcrcd it clesiralle 
to have t11c1n closer, in ordcr to obtain a tolerably coniplcte scries, whence to cleduce 
n i l  i ~ l ) l~ r~ ) s i~na t io l~  to the amount of t l ~ e  deviation of the plunib-line fi-on1 tlie normal - - 
at c:1c11 of those stations, nil0 tliercby sonic insight into the law of local attraction 
a i d  of tliat of the Himalayan mass. 

54. Tllc Iixtitudcs were to be obtained by obscrrations of n~eridiollal zenith 
distances to 3 G  stars. talrcn on tlic five rvircs. 

55. ITnfort,nnately, bcfore tlie coilimencemcnt of t l ~ c  field season, Mr. Taylor 
was conlpcllcd Ly t l ~ c  statc of his hcaltl~ to t,alie leave to Europe. No covc~ia~lted 
officer Lcing available for tlie llurpose, No. 1 l'arty was placed ~iricler the cllarge of 
Mr. Arl~~strolig, onc of the lriost espericnccd of the Civil Assistants, and one who, 
from his pri~ctfici~l k~~o~vleclge and well-known powers as a conlpnter, it was hoped, 
woultl clo tlie \\.ol.li justice. Unfortunately, llcre ton, nrc met with disappointment. 

-. 

After sl~cncling two lno~lt l~s in Calclitta in vain attempts to master the subject, Mr. 
Armstrong reportcd that Ile was l~l~ysically incapable of making the observations, 

* " Mr. C. lIicl<is rrna rnhnstrcl nn.itll l l ~ c  building of plntforn~s, cuttina ol. hill roads, nnd denring of l o r e ~ t  on 
thin portion of tllr vork. I nnl glntl lo r r l~or t  tI111t Ilia nnnngrm1-111r werta good t l~ i .o~~gl~oot ,  und his Ilrngrrus 1.11pic1 ~~11o11gh 
lo rnnhlr mv lo h r g i ~ ~  Inv o l~s~~vnl ionn on l l ~ c  :i0111 J ~ I I ~ I I I ~ ~ ,  1HtiI.. To AIr. IIickiv is nlso due lllc crcdil OF 1111riug scIc~.tvd, 
nnglrr rc~nllg dillir~llt r i~cl~mstincrs,  t l ~ r  ~,rinl,il.:ll slntion 'ol. Ul~norgnrn, \YII~I.II ~ I I - c  us u l~cxugor~ rowid Eiurilia H. S., nnd 
rlcli! rrrd 111r. H ~ ~ r i r r  F~.nnl IIlr rolnpli1.11tc.11 lignrc-J t11111 IIIIII ~ r i ~ i n ~ ~ l l ~  I>CCII  1111ol)te1I. 

. . 
" 3rr. A. W. T)on~icllr n-ns clirc~.lr~l hv nle to Iny ont n CI~IIIIIP r;r%rirr, mnei~ting cl~ieflv of I~rnugonn, dong Lhe 

~ncriclior~ of . J I I I I ~ I I I I D O ~ ~ ,  bnsing 'it 011 the sidc linl;1111>11. IT. H:, to L O ~ I I  11. S. of I I I C  I\.~s*t (':11~11ltn ~01lgit1idi11~1 Sr~.ies. 
" Mr. F. 1!1*1I n.118 clrln~.l~ccl wit11 Mr. I ) o n ~ ~ r l l ~  lo I ~ r l p  1111% lalt(*r gc~wrally, nu11 to obserrc, with a 12-inch thcodolite, 

( I I P  IIII: '~(.* O f  t l l ~  . ~ P I > ~ I I X ~ ~ T I R ~ P  s ~ r i ( ' ~ .  

" \TI.. L. -1. I'(lc~l'k \\.:IS IIIV n I>~rr rn!or~  ns.i~(~~n! ; I I P  n.ns nln.ugs uscfi~l to me ; 11r is quite ronrrrsnnt with obser- 
\11fOf'! lllld nfi(*e for ln~  ; rnll 11s~ IL i'rrnirr ll~rn;lolitc ; is i~~tclligelrt, ncti~c,  n ~ ~ d  crccefingly 1%-illing, and gives lib proluiae of 
Jn~rull~ing, in ~ I I C  C O U ~ Y C ,  1111 rx(.cllel~t 81~7'~ror." 



and solicited permission to resign his appointment, and retire on his pension. No 
other competent person being available, I had no option, and have suspended the 
party until the return from furlough of Mr. Taylor. 

56. With rcfererice to this failure, it is but justice to Mr. Armstrong to 
state that he ~ v a s  very loth to attempt the observations, and only undertool< them at 
thc earliest solicitation of Lieut.-Colonel J. T. Walker. 

57. Lient. W Ri. Campbell was more wcccssful. On llis joining the head- 
qunrtcrs of the G. T. Survey at hlussoorie, on 15th September, lie commelicccl clean- 
ing, putting in order, and making llinlself thoroughly acquainted with the astrono- 
mical circle, also designing ancl constructing a portable roof, to be placed on the 
walls of the observatories to bc built at eacli station of observation. 

58. On the 3rd of November 11e conlmenced observing at the station of 
Nojhili, nearly midway between Itoorkce and Seliarunpore, and on thc 8th of May 
had completed the observations at tlie stations of Am&, Nojllili, Dateri, ancl Noll. 
Considering that tllis was his first season, the amount of work finished is very 
creditable to Lieutenant Campbell. Next scason he mill con~mence work a little 
earlier, and will very probably work down as far as latitude 21' ilorth, if tlie weatllcr 
be favorable. 

59. Lieutenant Campbell speaks in terms of high praise of his two sub- 
assistants, Messrs. JTTood and Belchaln. Rlr. TVood had to preparc thc stations, 
build the walls (of unburnt brick) of tllc observatory, and lay out the mcridian; lie 
also took his share in recording and computing. Mr. 13elcliam was e m l ~ l o ~ e d  in 
recording the observations as made. His attention, intelligence, zeal, and neatness 
afforded Lieutenant Cumpbcll much satisfactiun. 

GO. Lieutenant Henry Trotter mas posted to tlie Survey Department by LEVELING PARTY. 

G.  0 .  G. G., NO. 1 3 3 ~  of 5th Sel~tcmbcr, 18G3, and tool< over c11;xrge of tlic Ezeculit.e Oficer. 

party from Lieutenant 11. R. Tl~uillicr on the 1st Octobcr. On the 14th of the L i o U t ~ H ~ T R O T ' " R I R ~ B ~ ~  2nd Ass~stnut. 

sa~ue  n~orith t l~ey  left the 11ea1l-quarters of the G. T. Survey at Dellla, nlarched to - 
Native Lpr-~lrrs. Allyghur, tl~ence proceecled by rail to Allah;lbad, and thcnce by stea~ncr to Blingiil- RAucl,nxn. 

pore, arriving on tlic 21st Novcn~bcr at Tilliagunge, in the neigl~bourllood of wl~ich H s n ~  LALL. 

tlic$ook up (at the point where Mr. Donnelly had been compelled by severe illness to x'""s'"' 

leave it in the preceding season) t l ~ e  linc of levels which is to conrlect the Incan sca 
level at Icaracl~i with that at Calcutta, and at t l ~ c  sanlc tirne to providc a series of 
accurately determined bencli-marlts across the northern portion of the peninsula 
of India. 

61. T l ~ e  malaria of the valley of Tilliaginge is notorious, and the party did 
not escape its influence. Very sllortly after coniuiencing worli, Lieutenar~t Trotter 
and several of his natives were 1)rc)stl.ated wit11 fever, ant1 had to procced to 1311agul- 
pore for change and medical advicc: As soon as thc Licutcnnnt was convalcsccnt, 
he re~ulned his leveling along the linc of ~ a i l \ ~ a y ,  as far as Burriapore, at \vl~ich 
place, to avoid working tlirougli thc Alonghyr tunncl. he ~natlc a dctoiir I,y t l ~ c  or- 
dinary road, and proccedcd, rid hlongl~yr, to Brul~cc, 53 lnilcs west of B I ~ ; ~ ~ ~ l l ~ , o r c .  
At Burllee 11e was a p i n  attacked by fever, and after atte1nl)ting to co1111)nt it for 
Home days, was finally compellcd to proceerl to Patna, to place hi~nscrlf u11r1c,r propcr 
medical advice. Thcre 11e rcniained until Fcl)n~:u.j-, wl~cri IIC ag:lin took t l~o  ticld, 
and continlied l eve l i~~g  until the begi1111ing of Al)ril, l)y W I I ~ C I I  tiltic 11e II;L(I worlccd 
up to Phutka Gerowha, the sccond encnmping ground, ncar Bcnarcs. Tllcncc hc 
proceeded to Allah:llsad, and availed lii~nsclf of thc low stntc of t l ~ c  river. to love1 
from the encamping ground of JOOSCC, 011 the west bank of t l ~ c  rivcr, to tllc Allir- 



COMPUTING OFFICE. - 
Lieut. J. I l ~ n s c n ~ ~ ,  R.E., 

1 s t  Aasislniit, 
In Cl~nrge. 
- 

Bnboo B l l o r . a x ~ ~ n  Afo- 
JOOX1)111, 

Deputy Computer. - 
Compsters. 
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1l:tb:id Fort on the east bank. This closcd the season's work. T l ~ e  total amount 
leveled was 346 miles of main line and 14 ~nilcs of brancli line. About tltis anm01111t 
of work (350 miles) rcnlains to complete the coriilexion with the l3onil)aj line at 
Agra, and will, doubtless, be finislled early next season. W e  sh:lll t11c.n 11:tve 
,z connected series of levels unsurpassod, if equalled, in acci1r:Lcy by any in the 
world, connecting the mean levcl of the sca at the head of tllc Bay of' Bc11gal with 
that at Icarachi, on thc west coast, and affording points of (1cpartul.e of uncllicstion- 
able accuracy-to wllich all other lines of levels can be referred-between l<ar:tchi 
and Attock, Attock and A g a ,  Agra and Calcutta, Agra and Scronj, in Central India. 

62. The line of the East India Railway was selcctcd for our leveling opera- 
tions, because it was ftilly expected that the levels taken by the railway cligi~lecrs 
would be some check on those executed by our leveli~lg party, arid :dso tllnt tlie 
railway company, apl,reciating tlle value of tlie worlr me are doiilg for thcin, would 
afford us every assistance in their power. Unfortunately, we have bee11 dis:~l)l)ui~~tcd 
in both res1,ects. Their levels, as appears from the appended synopsis of' results, 
are very inaccurate, and they decliiled giving any assistance, or affording any fi~cili- 
ties, be]-ond \vli:it is given to ordiiiary travellers. So f'ar from being of assistance, 
they have beell tlle reversc ; for thcy liave destroyed the G. T. Survey station near 
Sultangln\jc, vgliicll stood on a mound 60 feet liigll, quite clear of the line of r;~il\vay, 
siniply that tllc resiclent engineer might place llis bungalow on so pleasant and 
coliiil1aiiclil1g an elevation. 

63. Diiring the past year Lieutenant John Herscliel, whose scientific ac- 
quircments and 1)usiness l~abits prove him a worthy inheritor of the l~onored riame 
Ile bc;~rs, has continued llis investigations, and matured thc mechanical application of 
fortnn1:c required for tlle reduction of all gcocle~ical figures 011 tlie principle of miilinium 
squares-(rcferrcd to ill 1l:u.a. 47 of last Report). Simple f~ i r  beyond all espccta- 
tions, wit11 their aid, tllc rigorous si~nultaneous red~lction of any Iri~ld of figure 
is cffcctccl by purely ~~lcclianical processes in a far sllorter period, and with less 
l;~bor, tl1ai1 mas for~zicrly the case. 

64. As proof of tlie value and simplicity of the mcclianism, I may here 
K l b T O 1 ) ~ l T ~  C L 1 \ T ~ F n ~ ~ ~ l  state that thc al<tlimctical co~nputations for tlle reduction of tlle Sironj base figure, 
TAIIAPODO >look E I I ~ R E ,  
WoDav CILUNl,L1l whic11, tliotig11 very co~nplicatecl (covering cleven pages of foolscap, and giving the  

ar~gi~lar  crrors true to four placcs of dccini:~ls), occupied two native computcrs oilly 
nine (1;iys 011 tile nenr system, would have occupied the fiame conlputers about six 
months on the old system. 

65. Tlicse results reflcct very great credit on Lient. Herschel, and justify 
11s in cspccting that soon oiir mathematical processes, like our triailgulation, will 
bear co~nparison with thc best s u r v c p  in the world. 

66. Grcnt progress has also been made in the initial steps for bringing up 
the final con~~~ntat ions of thc eriorinous mass of worlr that lias accumulated in t l~ i s  
office, vin., tlie general reports of the finished series which complete tlie north-west 
section of t l ~ c  gridiron. They cannot be finally closed until the whole triangiilation 
is cornplctc, bccailse tlie resid~ial errors due to each Series cannot be fairly dispersed 
until tlic weight due to e:lch cnn be fairly ascertained, and applied in the dispersion. 
T h i ~ ,  in fiict, involves a si~nultaneous solutioil of all tlic equations of errors of series 
of the wl~olc triangulation.-a qilestion of enornlous rnagnitndc, and tlie main cause 
of tlic Aipcrintcn~lcnt's visit to Enrol)e, wl~crc Ilc lins clircussecl tlie sul~jcct with, and 
ol)tai~lotl from, the Astronomer Royal, Mr. Airy, tolerably sinlple f o r m u l ~ ,  which 
c:ul be :1(1:1ptcd to tllc pnrposc. Tlle following cxtract from Lieutenant Herschel's 
ICcport will afford a fair idea of the nature and magnitude of this task :- 



" The various stnges tllrougl~ which the actual field observations pnss, beforc any geodetic results ~ ~ t ~ d  18tll A ,~~M,  1w4, 
lire obtnined, arc so numerous that it becomes advisable, from t h e  to time, to review the progress made, 
and to consider what remnius to be done, and how hest to do it. 

I' The field work itself is of two kinds, viz.,-linear and angt~lar. These nre entirely distinct, and, 
up to n certnin point, 90 nrc the computations which they involve. Each is nbsoll~tely necessary to render 
the other of nny ultimate usc, and thcrcfore, in one scnsc, thcy may be said to be of equal importance ; 
but, beyond tllis, there is no compnrison between them, for the latter are far more numerous aud bulky, 
and require n much largcr shwe of attention in the Computing Office. 

" The mcnsurement n~ld  rcduction of bnses results in perhaps hnlf a dozen linear data, while those 
of nnglcs produce thot~sa~lds of nng~ ln r  ones. I t  is therefore cvident thnt the mass of work, up to the 
point where the two kinds of dntn filst begin to influence oue nnothcr, is confined to  the ' reduction of 
l~orirontnl angles.' The point here indicated is one which may be tnken ns n couvcuient rcsting place, 
ahcllcc to look back on whnt llns been done, bcforc starting afresh. By the cnd of the prcscnt month it 
s i l l  lrare been rcnched, ns regnrds the greater portion of the Great North-Itrest Qnadrilaterd, aud the 
opportunity is therefore n good onc for the purpose of nrrnnging our ideas. 

" A sllort desription of whnk is mcnnt by the N. IV. Qundrilntcrnl ail1 not be entircly out of place 
hcre. I t  consists of four principal serics of trinngles, forming nu irregular qnadrilateral figure, nt each 
of the four corners of whicli n bnse line has bcen measured, viz. :-The Sironj Rase in Central India, 
eome eighty miles Vr.N.W of Saugor ; the Del~rn Bae in the Doon, or valley of thnt name, a t  the foot of 
the Himnlnyns, about one hnndred miles N. of hlcerut ; the C l ~ c d  Rctsr on thc bauks of the Indus, new 
Attock ; rind thc f i r ac l i i  Base n fen- miles from the son const, near the Imrbour of that narne. Theae 
bases are conncctcd togethcr by continuous scries of triangles kno\r-n, respectively, as thc ' G'wt Arc, 
iVot.tlrrt.n Srr.tinn,' the '~Yort1~-ll'est Uimal(cyn Series,' thc ' Ilzdns Serks,' nnd the 'Ilnrttchi, OT Il'estern 
Lmigitutlitlctl Series: 

" The above Scrics form the boundary lines of the qnndrilnternl under description, which is further , 
crossed by the folloai~lg Scrics, viz. :-The ' Zttcl~oot~ ~lleritlio~zul Serieb,' thc ' Gurl~agurh 111eridional 
Series,' the ' Jngi Tila Serie~,' the ' Sutlrj Series.' 

" I t  will he seen from the nhovc that this hnge quadrilateral involves fonr mcnsarcd base lines, 
connected togcther by some 760 trinnglcs, ertendi~ig ovcr n continuons length of 3,50r? nlilcs. 

" Thc reduction of thc horizontal nnglcs of this portion of thc Indian Trigonumctricnl Surrey has 
becn thc o1,jcct \\lrich lrns hccn steadily nimcd a t  in this oficc during the last tlVo years, and \vl.ich is nom 
on the pvirlt of bcing satisfnctorily obtained. This reduction has been effcctcd throngllo~~t, in accordnnce 
wit11 reccnt chc~~lgcs in thc systcm of obtaiuing the rclntivc probable errors of the triarrglcs, and in that 
of dispcrsi~lg nctual errors acccxtling to tlre Theory of 1'robal)ilitica. In otllcr words, (\\(it11 the clce1,tion 
of those on the C:rc:it Arc nud Sut lc~ Scrlcu), tlrc ~v l ro l~  of the observations hnvc becn rcduccd dr ~tovo. 
In thc conrse of thcse rcdr~ctions, some 2,800 nnglcs hnvc bceu al)stractcd, nnrl t h c ~ r  weights computed, 
slid with tllcse ucaly nhstmcted nngles aud their we~ghts, nnglllar crrow have been compntcd [or twenty- 
six quadrilatcrnl, fifty-six polygonnl, nnd trentg-one compoond figurcs, according tp the method of ' lenst 
squnrcs: 

The whole of these, with one or t,wo ~~navoidahle exceptions, hnve hecn computed n-ith the utmost 
rigotu, all avnilable datn being tnken into account, and it is to be devoutly hoped thnt, so far, the work is 
final. 

1' SO fiir the liucnr nnd nnp11ar data hnve bcen independent of each ot,her, but from this point the 
case alters. Unvc will now bc made to chcck bnse by means of the co~l~lccting triang~~lation, nnd there 
w i l l  t h ~ s  he shown up a ncw kind of error, dcpcnding partly on the lincnr vulncs assigned to the bases, 

"11 the i~ssamcd figwe of the enrth, I)r~t more Inrgely on the angulnr vn111c~ of the connccting trinri- 
gulntion. Thc sources of error in the lnttcr are so much more nllmerolls nnd cffcctive thnt it has dwnys 
hcen co~lsidercd ntlrisnble to consider thc otlrcrs as prncticnlly non-existent. 

d c  Tllc error here allrlrled to is genernlly known M ' linear discrepxncy hctwccn bases.' Starting 

from one base and con~pr~tirlg, with thc rcdrlced anglcrr, tlre serics of triangles which conncct it with 
snothcr, a lincnr vrrlue of that other b ~ e  is obtailcd which accords more or lcss with thc mcnsurctl value. 
Tllc diecordnnce is thc crror spokcn of. 

" In the prcscnt instnncc wc hnve fonr gnch connecting acries bctaccn htxirs, n hicl~, for the sakc 
of distinction, we will c:dl f i ra t  ('/OM l'ri~lcipnl, to distinpuisl~ t l~em from other princip:ll, ueries, (which 
we will call &cold C/aar) which tmrcmc tllc inclnded rwcn of thc qnndril:~tcrnl without procccding direct, 
from b e  to base. In claesiug thcm tl111e thcre is no i~~ tcn t io~r  to imply inji.riority in either. So far froin 

BtrClr being the cmc, it is the very superinrity of snmo of the lnttcr over Nolnc of the furn~er that ncccssi- 
taws R dclmture fmm the pmctice, hitherto adopted inthcr for expedience' snkc than fur any more logical 



reason, of tcmporarily ignoring the influcnce of each intcrsccting series. Soch dep&rture, however, from 
the systc~n of piecen~enl ~ ~ d t l c t i o l z  being oncc conceded a8 rcqiiircd l ~ y  tlrc circntnstnr~ccu of the Cflse, we 
find ourselves committed to t l ~ c  only nltclnativc-that of ait~~fcitn,t~octs rrdtretion of tllc nhole. I t  is not 
my intention a t  present to c~itcr upon any discussio~~ of the mc:llis Ily ahich this ~imiilt~uncoi~s reduction 
is to be effected, hnt rather, taking it for k~nnted ;is n thing thnt will have been done, to IJrepare for it by 
s timely consideration of the ncccssnry prelim~nary ~tcps." 

DRAWING BRANCH. - 67. The progress made in the Drawing Office between May, 1863, and May, 

w. R. SCOTT, nsq., 1864, is shewn in Table C. Tlle maps tul.ncd out consist mainly of a sketch map 
C~ri l  Ass~stant, 

In ~ ~ r n r g e .  of Jeypore and Bustar, tlie country alluclcd to in para. 11 of Rcport for 1862-63 
- as so little known to Europeans, and continu:ition of the maps of the Kashmir 

Ciail 2nd Assi.rtnnt. 
J .PEY~ON,  territory, besides the usual charts of the triangulation. 
- 

Draftsmen. 
~ E I U  OOLAJI I<IDBR, 

SUEIK KL'LLEEXOODDCEN, 68. In  the Photographic Department but little has been done. Those mapa 
SUEIK S * l n u n ~ ~  HOSSEIH, which had bcen specially prepared for the p~~rpose ,  were photographed, part by 

MR. \V. MANLY, 
nlld 818 Ap1)relrtmes. 

Captain RIelville. who kindly devoted liis leisure Iio11rs to thc ollject, at my Dehra 
office, and the remainder in the Survcyor Gc~ncral's Office at Calcutta; but tlic re- 
sults, thougli good of tlieir lrind, and excccdii~gly useful, are but ~jliotowaphs, and b 
fall far short of what is prodnccd by 1,hoto-zi~~cograpl~y or plioto-11tl1ogra~h~. 
Next year, i.e., after the return of the Superintcnclcnt and Mr. 1st Assistant Hcn- 
nessey, both of whonl have studied tlie sub,jcct at Soutllaml)ton, and collected a, 

good stock of materials to bring out ~vitli t l~cm, we shall proba1)ly be able to produce 
anything of the latter kinds equal to what is csccuted at the Ordnance Survey 
Office at Southampton. 

69. Another important result of the Superintcndent's visit to England will 
be the introduction of pcndulum observations, sar~ctioned by the Secretary of State 
on the requisition of the Royal Society of El~gl;rncl, the addition of a good set of 
magnetic instrnmcnts and of some raluablc astronolnical instrumellts to our hitherto, 
in this rcsl)ect, dcfcctivc ecl~~ipmcnt. JVitll such instruments, and with a staff 
fiilly com1)ctent to observe with tlicm, we niay fairly hope to rcnder our full share 
towards t l ~ e  investigation and development of the Ix~vs of ~e teorology,  terrestial 
magnctism. and otl~cr branchcs of l ) I ~ ~ s i c a l  science, the practical d u e  of v;hich 
is daily becoming morc apl>arcnt, and for tlie ac1v;unccment of ml~ich no otlier sec- 
tion of tlie conlinu~lity posscsscs cqual opljortunities, tliougli they may have morc 
Icisurc to devote to tlle study of tl~cm. 

I have the honor to be, 

Sir, 

Your most obcdicnt Servant, 

D. C. ROBINSON, Liez1t.-Colonel, R.E., 

Ofy. S~qcri~ztc~zdt~zt C .  T. Survey of India;. 

(PostcrIj1t.) 
IVllilst tllis Rcl201-t was in t l ~ c  I'rcss, RLr. Civil Assista~lt Johllson rejoined 

311%. W. Scott, Irae, na I I S I I I I ~ ,  rnnd~~ctrd 1 1 1 ~  dl~lirs o(. Ilk nfli~.~\ wi111 nl ilit,y nncl ussiduity, and llna been \\-ell seconded 
by Rfr. r c ~ ~ O 1 l  ; I I I I I  1111. l l~ i l l . r  l ~ r l l n ~ l l l , ~ l l .  

1 Il:rrv III*II 1 0  ~ndinnwlrd~r lllr ~ r r n t  nsqistnnrp T llnvc rrr1,i~rrl from Mr. Prrsonnl Assistmit Ifnrrr l)ul~nn, n l~ose  
inbirnntr I ~ I I o \ \  l t ~ l ~ ( .  ol. 1 1 1 0  r o r ~ . ~ ~ s p ~ r r ~ ~ l ~ ~ ~ r c ~  I I ~ I ~  g(~11t~r111 i ~ ~ l c l l i g ~ ~ ~ c r  R Y C I I I I )  l ; ~ ( . i l i ( j ~ t ~ ~  011 xv01.k C O I I I I C C I C ~  d t l l  his b ~ ~ n c l ~  of 
the U ~ ~ B I I Y I  I I I I . I I I .  

hlr. 11. N I Y ~ I I  n~ui~~la ine  tllr ~.lrnlnclrr 111. l~rrs Ion:: rnioved r,l' I,rir~C 1,nrrT111 nnd zc111ous in the cbwhnrgo of uU dutim 
enlruslr~I 1 0  I~inl, vil111.1. :IS i l l  (.I~nrg~* 01. I I I ~  R I ~ T ~ Y ,  (17 ill 111~. isO;.r, .s l)ol~~~vn,~t~ Oflil.c>. 

Tllr I ' I . ~ I I I ~ I I ~  I'l.~ce 11118 nlan ~worrd n most, T I I I I I I I I I I P  :~ll,lilion 1 0  thr n(lirc eatablialimcnt. The PrLller, Mr. 'l.. Iiciglrlir~, is a lligllJy i~~lr l l~gcnt ,  pninslnking man, nnd hns givcn ruc greot snliefmtion. 



C I-.' I cc ' 
d 

n ~ y  i ! l \ : ~ ~ ! - q ~ ~ m ~ t c ~ ! ~  fro111 li;1s11111ir, after co~!~l)l:t i~~g, ill n most sntiufactol.y manner. 
t l ~ c  or11~- i . c~ r i :~ i~~ i~ lg  I U I S I I ~ \ ~ ~ ~ , C ~ ~  1)ortioil of the tel.ritol.ies of' tlie hlal~:n~i~jiil~ of 
l < : ~ s l ~ i ~ ~ i ~ . .  

f l  l l ~ c  fi)llo~\-i~ig ld te r  to my ncl(l~.csr:, fro111 t l ~ c  offic\\~. ill cl~xrgc of tllc I<;~slimir 
Scrics, gives a 1)ricf ~ I C ' C ~ I I I I ~  of \ \-l~:~t 11:ls been cft'evtetl 11y blr. Jolrrlson's s~~rn l l  
1)xty (ln:.il~g t l ~ c  ])net field scnscn. It  sl)ci~ks for i:sclf: but it is i~r~possible to with- 
l~oltl ollc's nclmirntion of tlrc 1)lllclr of, the ~~ic i i \ \ - l~n ,  tr?-ir~gfirst one imprnc!icnl)lc rontc, 
:111t1 tl1~k11 :11lot11cr, ill i~rlr~sl)it:~l)!c ~ '~gioi~s ,  fii~nlly cfhctctl their lxll.l)ose by cli~nbing 
o\-ei* n io~u l t a i~~s  np\~,nrlls of 23,009 f'cct above the Ic\-el uf tlrz sen. 

The satisfactory coln!)lction of t l ~ c  field work of tlre survcy of tlle territories 
crf llnhar:!jnl~ Rn111b11ccr Sing of I(i~slr~~rir. w i t l ~ o ~ ~ t  n single casualty or serious 
f:lilnrc of i1ny kind, :~fl'ords n nrost fitti~rg opportl~irity for suli(-itilrg :'L fi~~.tlrcr ~l~i~rlcecl 
eslwessiicn of thc apl~rob;~tion of C;u\-crnnlcllt for C:rl,tain 'l'. G. AIontgo~r~cric and 
his nsistants. 

The ~mogrcss of tlris Purvey fi-om its commenccment Ilas been wntcl~cd ~vi th  
11nl1sual interest both ill I r~ t l i i~  :i~lcl i l l  Ellrope. The lcnr~rctl societies of Englilnd 
fi-om time to time 11avc al)l~lnudcd its l)rogrcss, attrnctcrl rather by t l ~ c  cstrnordi- 
nary riaturc ilncl rnagllit~~tle c)f the 1)lrpicnl fcatmcs csalili~iccl and mnlq)ccl, tlln~i Gy 
tllc mere llaluc, f:\scinatil~g tllmigl~ it be. 

If wc pausc to consitlcr t l ~ c  ilifficultics of snch an entcrl)risc, the nctn:~l clan- 
ger tllnt T I I I I S ~  11:1\-e becn i~lcurrctl ill  :~scc~ldi~rg 1)rec.il)itous ~nountnins of such stnpcn- 
(IOIIS lrei;l~t, or of trnvcrsirrg gl;~cic~,s of sl~cli cnor~nous lengtl~, where the traveller 
hat1 1iter:llly to poke Iris way over tlre drift snow wit11 tllc utmost care to avoid t l ~ c  
lritltlc~i crcynsses, or tlrc tlillic.ulty of 1)l.c:~tlring in an ntmospl~crc wliosc pressure was 
din~ir~isl~ctl  to Icsu tlr:~n 11:llf' of tlrat wlricl~ men thrive bcst in, and the serious effcct of 
this riu.ity on tlrc :~rii~rral fi~lrc t : o ~ ~ s  of all nleri, or if wc oi~ly bear in mind the pl~ysicnl 
escl.tio~l. t l ~ c  filtiglle, t l ~ c  il~telrse colt\, t l ~ e  privations, the absence of fuel, n1lc1 t l ~ c  
ncccssity of c:~~.i.yilig it, as \\-ell :IS supplies, for many marcl~es, we ninst ntlr~lit 
tlrnt t l~ i s  II:IS been an u~~ ; l c~~ ta l i i~ rg  of IIO nlean order, 2nd we must applaud t l ~ c  dctcr- 
minatiml of t11c mc~r.':~ncl t l ~ c  co~lll~lctciless of tlie arrangements that Lave char:~ctc- 
rized their ol)crutions tl~rongliont. 

To Cit~tain T. G. Montgomcrie, Royal Enginccrs, w l ~ o  from thc first has 
comma~idcd t11c party, and condncte~l its diflicult political relations with tlie jealous 
native cliicfs wit11 so mr~cli tact and :~l,ility, the main credit of course is d11e ; but liis 
talents \vonltl I~nvc availed littlc had 11e nclt bcen supported by so splendid a staff of 
talented mount:~i~~cers, prominent amongst whom are Captains Godwin Austcn and 
JIclville ant1 JIcssrs. Civil Assistants W. Johnson, W. Beverley, E. Ryall and 
W. Todd, \\-IIo 11:trc becn nttnclred to the party for many consecutive seasons. 

"SIR,- 
" I n  tny lettcr, S o .  566 ,  tlnted 7th Norember, 1864, I hnd the  honor t o  report thnt  the ficld work 

of the I insl~mir Scrics Ilnd IICCII complctcd. Tlrc following genernl nccol~nt of the lnst season's operntions 
will, 1 think, pl.orc intcrcating. T l ~ c  camp of the rlctnched party which hna bcen working in Lndak llns 
not yet renched hcntl-q~lnrtera, but  ne noon as it docs a more detailed nccount of the operations w ~ l l  be 
drawn n p  for Four i~~fvr rnnt~on .  

" Mr. Johnson, wit11 Jlcasm. Clnrke and Low, 1ef€ K n ~ h m i r  early in Jaue.  Owing to  n acrerc nnd 
late wintcr tlrey lrntl cr~r~uitlernl~lc diffioi~lty in crosning thc Hinlalnyns. When crossing thc range try thc  
Zoji-In (paus) no Ics3 t l ~ a n  ninctccn milcv of snow llnd to tre tmx-cracd. Kot\\.ithstnntling thc scvcrity of 
the scnsc~~i, J lr .  ,lolinson ~ n ~ s h c t l  on to tho ('l~nngchcnmo V : ~ l l c ~ .  On nrrivnl thcrc hc fouud tha t  a grcnt 
purt of thc plniua towards Tnrt:rry n-ere still covcrctl wit11 snorr, crcn a t  thc cnd of Jt~ly. 

" The c o n n t ~  to In? a n w c ~ c t l  proring crcn morc clifficl~lt than Ilnd hecn nnticipntcd, Mr. J o h n ~ o n  
took with l~ in l  nothing bc!oncl the actr id m c c s e v i c ~  of life, and rcduccd his pnrty to the loweat number 
poaaiblc. 



" Starting from Changchcnmo, he ndvnnccd first in n nort11c1,ly tlirection, t11c11 r c t r ~ r n i ~ ~ g  in a x o ~ t h -  
nestc:ly tlircctio~i for s111nc distaiicc, lie n1111ronchcd nc:~rly to the Slinj-ok liivcr ; I)ut fi ntling t l ~ a t  there 
was uo 1;:~tli of any kind nloiig that river, IIC marched riglrt over the niou~ltai~ia, till he struck npon the 
Yarkulid road. 

" During the lattcr portion of his march he visitcd several plnccs of very much grcntcr clcvntidn 
than have crLr bccli rcachcd by any mail. One of thc points is upwards of 23,000 fect above the scn. 

" Having rcncllcd thc Parkund road, blr. Johnson marched on to the Karakornm Pass, nnd de- 
sccndcd three ninrchcs into Enstcrn Turkistnn, and having more than cornplcted the work nllotted to him, 
Iic returncd to Lcli, and thence to Kashniir. 

" The nbovc will give you but a very faint idea of the hardships encountcred. The country tra- 
versed was utterly desolate, fuel and food had to  be carried, and for a whole month hlr. Johnson was at 
elevations over 15,000 fect. 

" Mr. Clarke advanced towards the Karnkoram by the Nuhrn, with supplies, which proved very 
useful to Mr. Johnson, but his services were not required for sketching, as the whole of the g o u u d  had 
been surveyed bcfore he joined blr. Johnson. 

" Mr. Low had great difficulty in procceding up the Shayok River, and deserves great credit for 
sketching a large anlount of difficult ground in the Changchenmo and Shayok Vallies. 

" All tliings considcred, I think Mr. Johrison deserves very great credit for completing the work 
ncnr thc I<nrakorain, and I hope his services will meet with favorable recognition. 

I have, kc., 

" T. G. MONTQONERIE, Capt., R.E., 
"In churge Kashmir Seriea." 





A P P E N D I X .  

Table A. 

.4BSTRACT OF THE OUT-TURN OF WORK EXECUTED BY EilCII TRTAXOUTj??TIN(~ PARTY OF THE 

G.  T. SURVEY OF IEDIA DURING TIIE OFFICIAL TEAR 1863-64. 

EXTRACTS FRO11 A REPORT ON TIIE RERII~INING PORTION OF HILL TIPPERAII, BETWEEN LAM- 

DUSARA AHD s,\rsuar IrrLL STATIONS AND THE RIVER FENNY, TRII~NGULATED DURIKG 

18G3-G4 nr nrn. CIVIL ASSISTAKT c. LANE. 

-- - ~p 

STATISTICS. 
w K 

(1.) l'hc Rcport of 1863-(i3 cmhmccd the portion of Hill T ippcnh  compriscd bctaccn Int. 23" 50' 
nnrl 2 i 0  26' :lnd 111ng. D l o  20' anrl 92' 8'. I t  now rcmnins to  speak of the colrtignous country to  tho 
~ont 'n ,  a l~ ic l l  11:~s j r ~ s t  bccu crossed 1)y tlic operations of tho Eastern Frontier Scriecl G. T. Surrey duriug 
the l t~ tc  licltl scnsoll. 

Number Principnl Stntions, . . .  
,, Trinn~les completed, 

. . . . .  of ,, Trinngulntion, . . . . . .  Lrngl.l~ of ,, ,, 
Mean Errnr of Principnl Trinnp~lntion, 
Mm11 Rrrir>roc;rl 1I7cigltt o l  Angles, . . . . .  

. . . . . . . .  Izi~notll,~ OI~sr:v~d, 
 arc:^ of s ~ ~ I I I I ~ ~ : I ~ ~  Trinngulnlion, . . .  
Nu~nbrr ol' Scc,on~lalg Trinngulation, thvcc > 

nnglps ol-acvtr~,il, - j . . .  
Length of Scrondnry Scrics, . 
Hun~brr of Intcrsrcted Points, . 

,, Sccondnry Stnlions, whosc j 
heigl~(s I I ; I T ~  I)rr~l fixed, . . 

,, l'ri~iripnl S(n1ions of Approxi- 1 . . . . .  n~atc Rr~.lra, ) 
. . . . . . . . . .  ,, 'l'ot\-rrs Ilnilt, 

,, l1Inlf~~r~ns, . . . . . . .  
Dirrct di*tnnrr ill' ;il1l>rosininte Perics, 
Nunibrr of milisa of Rnys clt~~~rcd, . . . . .  

Hontls mnrlr, 
N~~nihrr of C111nr,ntntion of Elc~ncnts, &c., > 

(2 ) T l ~ c r r  mc no ilistricts or di~isions in this thinly inhnhitcd country, which, a s  was I~efore ob- 
scrrctl, iu, for tlic 111ost 11:~rt, all i ~ t t c ~ r  n.iltlcrncus. Tllc following nrc s:tid to  bo the t11a11as :-lcoilcshar, 
Snrm:~-Dt~nr:~m~~n:::~r, li:11~1:~1~1nr, 111vt of ,\saml)nm, part of Unmattin, ('l~ornibnri, 13isnlg:~r, U d c ~ ~ n r ,  ( the 
former cn1lit:rl of 11111 'I'il~pcr:llr, 11ut tlom only IL n ~ i n ) ,  13illcnia, Chnop:ir-(but, in rcnlity, the people of 
this t h n ~ i ; ~  r~.siilc ncar Clinn~ch:~nl, closo to sor~tlr Ilcotamuru hill station),-Kh:~~ld;~l aud Amlig:~tta. 

(3.) 'I'lrr aspect of thc colrntry ill thc tr:lct 11rlc1er considcmtiou is mi~cli  thc ssmc ns the  preceding, 
or rlortlrclll, ~~ortillll,  I~ciug the c o ~ ~ t i l u l n t i o ~ ~  of the lllock of hills described in last Rcport, i l l t c ~ c c t e d  by 
i~lullrncrnblc \I atcrco~~rucu cind n fow stroams and rivers, and covcred eirnilarly with thc donaest possil~lc 

. . . .  

. . . .  

5500 

54 

1.14 
175 

"' 

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

... l'ri~~ril>ul 'I'rinngnlntion, . . 
l)u.,  do. St.rnn11nr~ Tria~i~~lntioi: I 412 
,, 1'11~lirni11111,y Clln~rts ~rtyi tw~l,  . / 2 

Arrn Ti~l>ngr:tl~l~ir~~lIj- Survcycd, 1 milc to \ I 
1 incl~, . . . . . .  
Do, lo., + I to 1 I C ,  . ! 1 7530 
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part:ib, mass-grtndo, har-banga, nagesar, or nagesri ("iron mood" tree), kntchila, chamal-mugn, ghila, 
gand-bhada, zcr-mul, tal-muli, indra-jao, isaph gclc, topcllini, b:~gdar, sukchini, and nirbis. 

( 7 . )  Thcre arc also wild regctahlcs, and some kinds of fruit in Hill Tipperall, viz. :-Thomi. 
(Beugnli katcllu), tha (Ecngali mulilli), thndbk (Bengrnli gatclr- ah^), thnktoi (Bengali mu-aln), tha-bolong 
(Bcnpli  jul~gly n l ~ ~ ) ,  m i s ~ ~ l i  (Rengdi galla-bcnt). F1nit-13mnl1oo kernel, jamun (Bengali), bhl~i (Gen- 
gali), anjir (Hindustani) figs. Thc tca trcc was for~ud in Hill ' I ' ipl)e~il~ by hlr. Civil Assistant \V. C'. 
lto~scnrode, whilst carrying on thc approsimatc triangulation in :ldvaucc lavt scavon, a t  a llill c:~llcd Sa- 
brong, in latitudc 23" 3' and longitude 91" 48'. There is another trec in this country, callcd in Hcncali 
the " maritcha," growing up to t\\.enty-five or thirty feet in height, thc venation of thc lcavcs of which 
is thc salnc as that of thc tca. Tlic Icavcs nre also altcrnntc, and, indccd, ill aplJcarance and S ~ L C ,  the 
two lcavcs bcar the greatest ~)ossible rescn~llnncc, aud, hy itsclf only, that of tllc " maritcha" could not 
bc distinguislled from thc gcnuinc tea Icaf, thc color and freedom from dowo I)cing also thc same in both. 
The only visil)lc difl'crcnce is that thc tcs twig has a very sm:lll stiprlle at  the 1) ; )s~  of thc ~~ctiolc,  a l ~ i c h  
the " nlnritcha" has not ; in all other respects thcy are precisely identical." I t  has been s;rid that  the 
tea trcc will grow and t,llrive nshcrever the " maritcha" is found ; this appcnrs to be the case. I t  is not 
iml)ossil)le the maritcha" may bc a spccics of tea. I t  is to bc seen about the I~il l  of Sabrong, ahcre 
tea nas found, as above stated, as well as on the entcnsive tnblc-land between Gqjalia H. S., in latitude 
23" 9'  and longitnde 91" 36', and Tulamara H. S., in latitude 23" 11' and longitude 91" 48', and on the 
right bank of the Rivcr Fcnliy ; indccd, thcre can I)e little doubt it is to he met wit11 throughout the 
portion of Hill Tippcr:lli hctn~een latitudc 23 18' and thc Fenny, and, co~:scqocutly, it may bc inferred 
that  the trcc considcrctl to be the gc.111linc tca would also thrive hcrc. ' b e  clove plant has lilcewisc been 
fonntl i l~digcno~~s on ihc table-land hct,\vccr~ Gojalia H. S. and T11ln11111ra H. S. Otllcr spices n.onltl, no 
doubt, thrive hcre also. Spccimcn twigs of thc maritcha~" of thc tea, and of the clovc se re  kindly 
tnkcn cl~argc of by a gcntlcman proceeding to Calcutta, but, unfo~tul~atcly,  when thcre, he did not find 
time sufficient to takc 'thc samples to the Sccrctary of thc Horticultural Socicty,. Mr. 13leycheuden, for 
hi8 t~1)inion. 

(8.) Mr. Civil Assistant W. C. Russenrodc has mentioned Clirec kintls of dycs in use in this 
country, viz., indigo, as6, or ason, and rankari. 

(3.) In  last Report i t  was statcd that thcrc are fou~tcen castcs among the Tipperahs, of whom 
t,mo wcrc originally Koolties. Such \\.as the information obtninccl nt tllc time from tllc Mah?rajah'e 
pcoplc in attendance on my main camp. It sccms, ho\vevcr, that e:~ch sub-division of a tribe is rul'ed bJ" 
a 1lc:ld man, or pctty chieftain, c o n ~ e ~ ~ ~ e n t l y  the tcrtn clan ~vill be inorc appropriate than caste. From 
rcccnt cnquirics, it appears that, bcsitlcs tllc clmls of liookics before specified,+ tllc chief tribcs consist of 
Til)l)cr:~I~s, Halams, and Namat.i:~s. The Tipperalls, who sotnetimcs use t l ~ c  prcfis of " I'urau," signifxing 
old, or aboriginal, arc dividcd into nine clans, viz.,--Guttpni, Jamatia, Rookum, Morising, Dongaro, hIo- 
sobang, Totaram, Ramuk, and Amuk. Tlrc Guttpais affirm they are of thc &lme clan as tllc nlling family, 
and, it is s:~itl that, when applying for situations undcr the ruling raj, 1,rcferencc is always givcn to candi- 
dates of this clan. Of tllc Halams tllcrc are tmelve clans,-Iinifcng, 116rsGng, li:iloi, Rangkllal, Rnsti, 
Rnl)ni, J~~lni-Rulxii, Nitcllamtc, ICarbong, Bbngscr, Suiang, Ribang, or Itiang. Thcse Hdanis are also 
callcd S:~ni-lioolcics. In for~ncr days thcse people were the slaves or laborcry of the Tippemhs, aud are 
BO *till, in some measure, to thc present day. The Naantias are dividcd into twclve clans also, viz.,- 
.4111hlci:~, l'hitong, Gaheng, AslllGng, Tongbai, Iihali, Laitong, Iihkklo, hloiching, KBma, Koran, and 
Iiewa. All thc Halams and Nawatias havc ns many modifications of dialect as tlrere are clans. 

(10.) Among thc in11al)itants of Hill Tippcrah thc warriors consist of all the Rookies, the Jamn- 
tins, all tllc Nnwatins, :uld t l ~ c  clan of Riangs among thc Halams. The \trcapons in general use arc mus- 
kets and fo~vling-pieces, thc formcr mostly \r,ith flint locks, nnd the lattcr of hlo~lghyr origin, spcars, down, 
nnd boms and arrows. Many arc to1cral)ly good shots, and some vcry good, with the p n ,  but the majo- 
rity arc bclicved to exec1 with thc primitive bow and arrow. They have no manufactories of mctals, nor 
gunsnlitlrs, and all the fircarms thcy posscss, ns well as the powder nud musket balls which they use, are 
evidently convcycd from British territory. 

(11.) The movement of Inrge bodies of Iiochnks (alhtdcd to in last Rcport) who havc, it is said, 
hithcl-to niatlc pcriodicnl inc~~rsions ~ u t o  H111 T~ppcrah and villagcs on tho frontier for plnndcr, witllout 
apprcl~cnsions of running short of provisions, and of conscqnent starvation,-travelling, as they have to 
do, mmly stngcs across n wil~lcrncss country, and notwithstanding that tlicy set out with a large supply 
of ricc, nuti notn,ithstnnding the Ilopc of taking back hy plnnder n snfficicncy for their return trip,--is now 
intclligil)lc, owing to thc discovery of thc wild vcget:iblcs specified in a prcvious part of this Report, on which 

* \\-III\II II~IO!I~, Inkinn t110 lia-111 Inst. Norrrnbcr, lllc Com111i~9io11or OK Chiltngon: desired me to look out for tern in 
tlic j ~ n ~ ~ l r  111' l l i l l  'I'il,prrnll. -TO rrnlovo all do~~lvts on tllc subjcrt it, wns dcclnrcl ncl\,is~rble to oror lliglr rem~ruerntion to 
two 01' 1\11. h11I I I I O ~ ,  if th1.y 1vo111d g11l11vr seed n t  tllc prt~pl-r ~cn ro~~ ,  11nd briug ll~rln to Chittngong. It rcmllins to be wan if 
tl11~.y will  110 80. 

t Tl~c.rt. nrc nmrr clnnq o l  Kookics ns IVI-II ns otllrr s n m K r  tribrs ol~t of IIill Tippcriil~, and fnrther eoutl~ along 
the mstcrn frontier, OK n.Lom plvliculnrs ~ 1 % ) -  k nrccrlail~etl I~crcuK~cr~, us tLc O. T. Survoy operotions progrcs.. 



tho mvnges, and even natives of the plains and native troops may subsist for many days without suffering 
the slightest inconrcnicnce. I t  is well known that all Bengnlis, and natives who live chiefly on rice, re- 
quire to tnkc screral n~e:~ls  in tlic conrse of the day. On predatory excursions, it is said, tho Kochaks do 
not, tho same ns other ~~at ivcs ,  liillt on thc march to cook thcir victuals, but manage i t  thus : A bamboo 
pole is placed on thc sl~oolders of a couple of men, to which is suspendcd a vessel with fire and ashes, 
over this fire nrc plnccd stout green b;nnboo tobes, filled with rice and water, and vcgetables and wntel; 
and thc nloutlis closed a i th  green Icavcs. The men thcn proceed on the march ; in s shoit timc tlie meal 
is rcady, and i t  is then sllarcd nnd eaten by the pcople, as thcy are going a l o ~ ~ g .  

(12.) No cattle r e r e  found in Hill Tippcrah, except in the plains of Bisalgar, Billenia, and Ude- 
pnr Thnnas, situated in vallc-s in the block of hills. The only village in the hills wherc a fcw goats 
welo scerl was lVaisal)ari, a r ~ d  thcy nppcmed I~calthp. Of wild anin~als, tigers wcre frequcntly 11cal.d and 
eeeu Inst season, also wilt1 elepliants, and the \)ison, or wild goboi ; lairs of the bear were lnct with occn- 
sionnlly, and signs of decr nnd wild pigs frequcntly. 

(13.) Of the diffcrcnt kinds of crops, particnlars were givcu for 1862-63 in last Report. They 
arc the azme in the country tml-elxed during the last scnson. 

C, LANE, Chief Civil Assistant, G. T. Survry, 
Clbifttrgong, 15th Atrgttst, 1864. I n  charge Eastern Fro7rontier Party. 

Table B. 

STATEMEXT, SITOWING TBE DIFFEREKCE BETWEEK RAILWIIY AND 0. T. SURVEY LEVELED 

HEIGHTS, WREN REDUCED TO TIlE COI\II\lOR DATUM OF HOWRAII DOCK SILL. 

I ! 1 -- 

The Railway l-nlucs givcn in this Tal~le arc the latest eupplicd Ily tllc llailnay Depnrtrncnt. 

Octdrr l l t11,  1864. - (Signed) . I  HENRY TROTTER, Lieuf., R.E. 

E. I. RAILWAY STATIONS. 

IIciglit of Rnilrr 
U ~ O T C  ~ o ~ t n h  Dock sill. 
- 

Railway Vnlocs. 

36.40 
58.40 
82.97 

116.40 
137.47 
127.47 
149.47 
176.47 
1-18.-i7 
185.47 
159.77 
135.45 
121.47 
121.39 
135.39 
138.39 
163.39 
141.30 
139.51 
148.39 
1G.i.39 
168.19 
1 72.33 
I 77.09 
184.65 
188.99 
lPG.57 
194.51 

' 207.77 
239.37 
239.37 
208.37 
224.37 
24 1.82 

Scmmpore, . . . 
Pn~idovnh, . . . 
Mymarcc, . . . 
Burdaa~i ,  . . . 
Knnoo d~~nct ion ,  . . 
Ghooshk:~mh, . . 

- 
IIilcs from 

Cnlcutta. 

13  
3t?b 
51& 
G i k  . . . 
874 

Ucight. of Rnila 
abovd Ilo\vmll nook Sill. - 

Q. T. Snrrcy Values. 

32,552 
54.031 
78,330 

11 1.958 
133.172 
122.137 
143.903 
171.266 
145,846 
179.963 
1!55.3-L3 
128443 
11 G.025 
115.i12 
130.050 
127.003 
155.336 
135,387 
138,094 
139,407 
159917 
154,700 
161.375 
168.i92 
1 7 4 . ~ 0 0  
183.372 
177.872 
184.407 
199.019 
231.798 
231,828 
200,294 
214,528 
233.922 

. - - - - - . . --. 

D l r ~ ~ n a s c ~ s .  

+ 3,848 + .4..769 + 4% 10 + 4.4-1.3 + 4.2!!3 + 5.333 + S.567 + 5.202 
+ 2.62k 
+ 5.50'1 

4,428 
+ i.007 
+ 6.445 
+ 5.978 
+ 5.340 
+ 11.387 

8.054 
(3,003 

+ 1.416 

5.473 : 13,490 
+ 11,615 

+ It:= 
6,618 
8.698 : 10,103 

+ 8,751 
+ 7.572 
+ 7.542 
+ 8,076 
.+ 9.848 
+ 7.898 

Eidclinl~, . . 
Bulporc, . . 
A h n i ~ ~ d ~ o r e ,  . . 
S p t h c a ,  . . 
filullarporr, . . . 
Rampore Haut, . . 
P:lko\vr, . . . 
Teen1l:thar, . . . 
Colgong, . . . 
Ghoga, . . . . 
Bhagull)ore, . . . 
Sultong~inje, . . . 
B ~ ~ i r ~ o r c ,  . . . 
hlongl~yr, . . . 
Unmhcca, . . . 
fiIuk;inleh, . . . 
Bnrr, . . , . 
l311ktulpore, . . . 

12!)., 
137- 
1694 
196 
2464 
252i  
2G5b 
280J 
291 1 
303 
336.4 
3474 
3634 
3742 

~ ) ~ ~ t t ~ ~ ~ ~ ~ ~ ~ ,  . 
Rankipore, . . . 
Dinnl~orc, . . . 
Bil~tn, . . . . 

E. cnrl. 
Some River, . {lv. eIlds 

402' 
4085 
419 
... 
... 

Armh, . . . . I 4.73 
hehc:i, . . . , 446f 
Deedulnuggcr, . . I 498- 



Table C. du-fc 

ANNUAL RETURN OF WORK EXECUTED IN TIIE DRAWING BRANCH OF THE OFFICE OF 

SUPERINTENDENT G. T. SURVEY FROM  ST BIAY, 1863, TO 1 8 ~  MAY, 1864. 

NO. I Description of Work. I Remarks. 

- - 

2 Copies. 

Original & 
COPY. 

2 Copies. 

Do. 

2 Copies. 

Do. 

Do. 

Do. 

2 Copies. 
Do. 

Sheet No. 2 " Dnltistnn, or Litllc Tibrt, \vilh lhe ndjneent d i~ t r i r t s  of 
Ladnk," ou the b ~ s i s  of Ihc Grcnt 'I'riponomc(ric111 Survey, by Cupt. 
1'. (;. B[ontgomcric and Assislnnts (origi~~nl), scale 4 milca = 1 i1lc11, 

Shect. No. 3, portion of Znsknr, on thc hnsis of 1l1c G. T. S u r r q ,  clillo, 
D i a - ~ ~ . a ~ n  R I I O \ C ~ I I B  the order nlld nr rn~~e~~I lCl l t  of tho S ~ C ~ ~ O I I B  for t h ~  

For Home Government. 
Do. - 

ne\rr Ilushmir Bfnp, scnle 32 milcs = 1 inch, 
Prrlin1innr.7 Chi~rt  of the Cllen.npoonjrc, S)-ll~ct, nnd ... For S m .  Genl's. Ollice & Home Clovt. 
Tt.:~cr of ~n110on Serics Clrurt. scmon 18fii-62. scale For t l ~ r  use of Qwulior Tool. Survev. -~ . - -  ~, 
'I'rnc~, of ditto. l860-~1'. dilto. . .: I Do. 
Scction No. 7, new ~n\ l~mnir  Map, (for p l ~ o t o g ~ l ~ l i y ) ,  . . . . . . . . . .  

no. NO. 8, do., do., . . . . . . . . .  
Chnrl. of the Nortl~crn l h n s - I n d u s  Front,icr Sarrcy, season 1849.53, 

srnlr 4 milcs = 1 inch, . . . . . . . . . . . . . . . . . .  
Prcliminnry Chart of thr  Jogi Tila Mrridionnl Scrirs, senson 1856-57, do. 
Staction No. 9, new Kachmir BIup, (ror photogrnpl~~) ,  . . . . . . . . .  
E\-l~.j~rl fiom Calruttn and Grcot Lon~i ludin t~ l  Scriru Cl~nrt. comnrired , . 

betnren the Rnl~oon and B u d l ~ o ~ ~ ~ ~ c r i c s  (on scllnru cloth). scale 4 
miles = 1 inch, . . . . . . . . . . . . . . . . . . . . .  

Chnrt of a portion of the trinngulntion of the Northem Trnne-Indue 
1~1.onticr Snrrrr .  scnson 18-19-53. sc*nlr 4 miIra = 1 inch. . . . . . .  - ~ " ,  ~ -~ 

Shret No. 3. [.Tumoo territorirr). scale 2 luiles= 1 incl~. (for lithocrni)hv), . % - - " . .  
. . .  Sheet No. 2, do., do., 

Copy for Snrveyor General. 
For  Home Oorcrnmcnt. 

For the use of Gwnlior Topl. Survey. 

For Colonel Thuillicr. 

) Printina of nnmes in promess. - - 
Shrrt No. 1, do., do., 
srction NO. ( new Knal~mir map (for p ~ ~ o t o p p l ~ y ) ,  . . .  ::: 1)  
Two Rxt~.nrls from Alnior Walker's 'l'riancnlrtion Chart of thc Northern 

. . . ~ 

I ) ,  . . . . . . . . . . . . . . . . . . . . . .  Nnmcs to be printed. . 
Mndr n rrduction of Jogi Tili Chart, on t l ~ r  scnlr of 16 nlilrs = 1 inch, For  the use of Computing Office. 
I'l.clin~i~~w.\r Chnrt of tbc Sullri Scricr. sensun 1862-63. scnlr 4 uliles = 

'I'l~nls-111dus lil.ont&r Surrey, . . . . . . . . . . . . . . .  
Prcliminnry Cl~nrt  of RIil~or Tri~mgnlr~tion nlong tllr Rircr Chcnnb, 

Sutlqj Svrics, srnson 1861-62, sc:~lr 4 miles = 1 inch, . . . . . .  
110. ol' the Ral~oon nleridionnl Series, scnson 1862.63, 

srnlr 4 miles = 1 inell, . . . . . . . . . . . . . . . . . .  
Two Enlrncls from C'nlcultn Longitodinnl Series Chnrt (on rcllum cloth), 

scnle 4 ~ni l r s  = 1 inch, . . . . . . . . . . . . . . . . . .  
Shect No. 4. (dnmoo territories), scalo 2 lnilcs = 1 inch. [for litl~o- 

For Cnptnin Montgomerie and Colonel 
Hobinson. 

For Home Qovrrnmcnt and Surrcyor 
Generul. 

Do., do. 

For Mr. Kcclan and Mr. Slielverton. 

Englnnd, . . . . . . . . . . . . . . . . . . . . . . . .  
Do., do., (for pl~otopnphv),  . . . . . . . . .  

Section No. 6, ncw Kashmir nIup, (for p l~ologr~~l~hg) ,  . . . . . . . . .  
Section No. 2, . . . . . . . . .  do., do., 
Exl.mct from Bndhnon Mcridiounl Serirs Cllnrt on tho ecale of 8 milcs 

= 1 inch, . . . . . . . . . . . . . . . . . . . . . . . .  
Brnn~inntions of eightcon Preliminnlg Charts, . . . . . . . . .  

1 i 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . .  
Do. of thr  Gnzcrnt Const. RIiuor Scrics, season 18G243, 

scnlc 4 miles = 1 inch, 
Do. of thr Sutlej ~ & e s ,  sksons ' l860-dl  and ' 1861-62; 

scnlc 4 milcs = 1 inch, . . . . . . . . . . . . . . . . .  
110. of the Tillisl, Iil~ngnn, nnd Astor Trinugulntion, sen- 

. . . . . . . . . . . . . .  son lH61-62, srnle 4 1ni11.s = 1 inch, 
Extrnct from thr Skeleton Chnrt ot' the G. T. Surrey of Indin, bchrren 

thc l~nrnllrls of 16 and 2%' nurl meridians of 78 'Rud 80" (ou vcllun~ 
cloth), amle 32 nlilrs = 1 encl~. . . . . . . . . . . . . . .  

Preliminnry Clinrt of l l ~ c  Enstern Frontier Series, scnlc 4,1niles=l inch, 
Do. of thr  limlnnir Bteridional Scrics, acnaou 1861-62, 

srnle 4 miles = 1 inrll, . . . . . . . . . . . . . . .  
Two C'opirs of Sy~~o]isis of Heights, Sutlc.j Series, . . . . . . . . .  
Rcrlnrtion of Rongl~ MILL) of 1)nrts of thc Bustnl- nud Jerpoor territo- 

ries on thc scnle of 8 ~ni l r s  = 1 inch, . . . . . . . . . .  
. . . . . . . . .  Srction No. 3, nrw Knslrmir Mnp, (for pllotop.mpln), 

I'rclin~innry Clrnrt of the Jogi Tiln I\ioridionnl series, senson 1856-57, 
scnlr 4 ~ n i l r s  = 1 inch, . . . . . . . . . . . . . .  1 8rdion No. 6, nrw h n s l ~ n ~ i r  Mnp, (for p l ~ o t o p r u ~ ~ l ~ ~ ) ) .  . . . . . . . .  

1 Sllcrt No. 4, or Section No. 12, IICI\~ Knsl~mir hlnp, ibr transmission to 
Nn~nrs  to be printed. 
IInlf of ontline & hill shading finished. 
Hulf of the printing iiuiehed. 

Do. 

For  blr. Shelverton. 

For Snrrcj-or Oeno~.nl and Home Go- 
vcrnnleot. 

Do., do. 

Do., do. 

Do., do. 

For Mr. Sl~rlrrrton.  
For Srvr. Urnl. und Eomc Govermt. 
f For S o r v ~ ~ .  Up~d.  and OEcc use, 3rd 
( coly for Ilomc Govt. (I~aKliuisl~ed). 
For S u r ~ e y o r  General. 

Namcs to be printed. 

For OEce usc. 

I I 

W. H. SCOTT, Civil Assigtant, G. T. Survey, 

In charge Drawing OJw. 
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