




IASE LI\IE PARTY. -- 
. I I E U U I  IIRTY. l?Sl., 

1st ~\es is twt .  
n. c r ~ l l , , b ~ ~ ,  i;~l., 
1 ,\ss~sIn~\t, , i c ; i ~ . , ~ . l  1s: 

I)ccrmhe~'. 1462. 
irut. Cd>ll'llLLL, R.lC., 
11 , \ * < I * ~ I I I L ~ ,  j o i ~ w J  1 a t  

J ~ n o n ~ . g ,  18G3. 
Ssb-Asrrislnnls. 

Lr. J. I\'ouD, 3rd Clnss. 
Mr. J. llwnr, ditto. 

r. T. \V. M I T C U L L L , ~ ~ ~ ~ ~ .  

To 
THE OFFICIATIXG SECRETARY TO TRE GOVERNMENT OF INDIA, 

Military Department. 

I have thc honor to  repol-t the p r o g c s s  of thc Trigonometrical 
Survey during thc past oficial ycar. 

2. I n  accordnncc wit11 the sanction of Govcrnrncnt, I procceded, in the 
autumn of 1862, with tlrc Officers and ilssislants marginally detailed, to  Viza a- 
11at:11i1 t~ 1~1eas11rc a R:ise Line. V i z a k p a t r ~ n  is sitrlatcd newly on the silrnc parafiel 
of' Itltii~~clc as 8ombny; and is tllc p o ~ ~ l t  wllere t l ~ c  Hombay Longitudinal Series, 
\ r l ~ c ~ ~  cstcntlcd E;~stwarcls to the h1adr:ls Coast. will ter~ninntc. This serics of tri- 
:111glcu \\.ill S ~ ~ I I I .  wit11 tllc Crrcnt Arc nlcridional, tllc Calcntt;~ I io r~~i tud i r~n l ,  and tho 
Coait Sa.ics. n vast cln:~clril;~tcml figl~rc. circmnsc~.il)ing t l ~ c  hlcr~dionill Series of 
tri;~~lgl:rs \vllic.ll :II.C r ~ : ~ ~ l i r c : l  ;IS n 1);tsis for t l ~ c  interior topograplrical details. Base 
Li~ lcs  11:lcl be-n r;rc:ls~~rccl scvcr:ll ycn1.s ago, by Caloncl Everest, a t  Reder. Scronj, 
nncl C: I~CII~~:L ,  tlic S.\V.. N.\V.. and X.1C. angles of this quadrilateral. One more 
13nsc 1.i11c rclnai~lcd to b?~nc::~snrctl. \\:llicll. for consiclcrations of syminet.ry, i t  was 
d-sirabic to l~lacc in t l ~ e  vicirlity of T~iz:lg:.al)ntam. 

3. Captain Bascvi. the Offccr in clrmgc of tllc Coast Series, being located 
at  Viza~apat ;~m, lvas dircctcd to sclcct t l ~ c  site. After scvcr.:il trials, o\vin;r to the 
clificulty of carrying a stl.:~iglit lillc. seve1.;11 liiilcs ill Icnxth. so as to avoid the 
n u ~ i i c r ~ ~ ~ ~ s  i r r i s n t i o ~ ~  ta~ lks  \\.iih \v l~ ic l~  this district. is stnei(lecl. IIC eve~~tua l ly  siic- 
cccdetl ill lintlrllg :I suit:ll~lc I ~ I I C ,  on the r111el111ali11g 11l:iin ~ C ' ~ \ V C C I I  t l ~ c  Military Stn- 
tiems of' Via:lXnllnta~n and Viziiulagr:lm, at n rlistailcc of' about fiftecn niiles to tho 
]Vest of t l ~ c  Port of 13in1lipat;1rn. 'I'lrc gronnd was clloscri before t l ~ c  conlmencc- 
~ n c n t  of t l ~ c  r : l i~~y sensol1 of l)i(iZ \ v l r c ~ ~  trencl~cs \ ~ c r c  drig to carry n\vav the es- 
)cctcrl mi11 1i1'1 t l n r i ~ ~ p  the rilor~soon, :111t1 every j ~ ~ ~ c c : ~ ~ ~ t i e ) i i  \V:IS tal<cn to keel) the 

line dry. llnt wlle~l Cilptili~i n:lsevi tool< tlic field e:~r-h in Octoller, I I C  f o l ~ l ~ d  tllat 
t , l~c rnir~s l ~ n t l  l )wn so I IC:LV~,  tll;~t 111c S L I ~ ~ ( I I I I ~ ~ ~ I I ~  tallI<s lint1 I)ccn converted into 
lokcs, ant1 t1.c l i ~ i c  In\- snhn~crgzcl 1111dcr a slrcct. of \vatcr. in sorllc par.ts as mnch as 
sist,ccil feet clccp. 13y great exertions the \v:lter was drnincd ot-f illto adjoining 
 wines. A 11or:ron of the l i~ lc  \\-as rcatly f i l l .  n~casnrirrg on rrry arrival in December, 
and tllc: rcmnirltlcr 11acl become h i l l y  driccl by tlrc tinlc it was reached, in the course 
of mc;~surc~ncnt. 

4. The appnmtns cinplnycd. consisted of a set of Compensating Bars and 
h2icro~copcs. on t l ~ c  principle of tllosc dcsijincrl 19- Col(lnc1 Coll~j-, for thc Ordnance 
Snrvcby nt' Cr~-c:~t I$iit:bi~~. \ V I I ~ C I I  11ad I I D C I ~  c ~ ~ i s t r ~ c t c d  ~ l ~ r d e r  tlrc snperintendcnce nf 
C'olollcl E\.crcst. by \\.horn they wcrc l~ronqllt out tu Intlin in 18:32. Tlris apparatus 
11: s 0cc11 c ~ n ~ ~ l o y c t l  in rnc:~sr~l.i~lg t l r~~cc~  I h s c  L i ~ ~ c s  rlrl tlrc Great Arc, two at  tlic 
Norill mld Sc 11'11 cxtrernitic~ of tire C:llt'l~ttil Rlcritlionnl Scrics, and two at the ex- 
trcn~itic.p of the In~lrls Sclics. T l ~ c  lc~lf i t l~ of'tliesc 1):lsc.s 118s. in each instance, bcen 
dctcrn~incd in tcrlns of ten foot Sta11clalJ A,  tllc uuit of n~cnsurc of the Indian 
Sruvcy . 

5 .  At tlrc timc this Stantlnrd \\-as ronstr~~ctcd,  it, was I~elicved that the len,$h 
of a ~vcl l  m:dc iror~ b:~r., s ~ i ~ ~ ~ ) o ~ . t ( ! d  l y  I .OI ICI~S  at. its j~oilits of least flesurc, might be 
consiclc~,cd invm.i:lblc for mly g i ~ c n  tc~r:l~c~r:ltnr~c. 1<11t, of rcccrrt ~-cnr.s. thcrc has 
bccrr n fir.o\t,i~~g tcntl(v~cy to t loi~l~t  t l r c .  i~~\.:lr.i;~l~ilily \vIii(.ll has hitherto been assnmcd. 
Scrics of con~l):tr,isons rliatlc 11y t l ~ c  Ortlr~:~ncc Snrvcy s l~ow tl~c!rc is rnrlcl~ yrobability 
tlrnt tlrc tcsturc of an ir.o11 I,ai. changce gmdunlly in the colnw of years; for.tlie 
fhctors of expansion Obtained from 61-oups of comparisons made at, intervals a few 



years apart, differ from each other by  larger quantities than are due to errors of 
observation. It is preferable, therefore, to employ several Standards, constructed of 
different metals, than to trust to the integrity of a single bar. 

6. To ascertain whether our Standard has altered in length, it  would be ne- 
cessary to remeasure the wl~ole, or part. of one of the Base Lines which were 
first n~casured after the arrival of the Bar from England. I wished to obtain 
some light on this snbjcct, by remcasuring certain short sections of the Calcutta 
Rase Line, tlie estrcmities of which were originally indicated by permanent 
~ ~ ~ a r l t s .  But, on exa~nining the positions of tlie section markstones, I found that, 
though concealed from vicw, there had been a regulw thoroughfare o\-er them, for 
many ycars, of carts and elephants, as well as foot passengers; consecluently, they 
must, iri all probability, have been disturbed, and they cannot be safcly referred to, 
to decide so delicate ra matter as the constancy of tlie Standard. 

7. Disappointed at  being baffled in my efforts to investigate this matter by 
any simpler and shorter process than the remeasurement of a whole Base Line, I 
dctern~i~led to mark the intermediate section stations of the Vizagapatam Base as 
perlnancntly as the extremities, in order that any future enquiry regarding the length 
of the Staridard, at the time of the mens~wement of this Base Line, may be conductcd 
without greater labor th'm the remeasurement of a short section. 

8. I t  llns been well said, by  one of the greatcst living a~~tliorities on mien- 
tific matters, that & &  the ends of a base line should bc gnmdecl with religious vcncra- 
t,ion." I n  this country they are liable to be viewed with mingled cupidity and 
dread; t.lie Natives scpetirnes fancy that money is buried below, or they supersti- 
tiously fear that the Englishnian's mark will cast a spcll ovcr the surronnrling dis- 
trict. In  either case, the mark is liable to he destroyed, as h : ~  already 11a.ppencd : ~ t  
the Sero11-j R;~se Line.* To ensure t,he protection of the ends of the Vizagapatam 
Rase, I have had sltbstsutial domes of cut stone masonry built over them, without 
any openings, so that,, before the mnrlrs can be reached, the domes must be pulled 
down, wliict~ mill be so laborious, that the Police should be able to  hear of and arrest 
the perpetrators, Lefdre they have had time to harm tlic marks. 

5 
9. Captain B:tsevi, and the -4ssistants of the Cbast Series Par$, shared in COAsT -- SERIEa. 

the measurement of the Base Liue, wliich occupied about two n~onths. The lengtli E ~ ~ o : t i c e  Oflcer. 

of the line is six ll:~lf miles. It was divided into three verificntory sections, Cnpt. :;tPd:it,","l; '"' 
which were su1)serlncntly checked by two series of triz~ngles, one on each flank of the Assistanla. 

base, to test t,llc measure of each section against the others. These tests were satis- Cspt. 2nd B. Asai8:ont. R.Dn'Nmb 

factory; for t,he extreme difference bctwcen tlie mens~~red  length of the wl~ole base, CaarpnrLL, R.E, 
and itR com uted length by triangulat,ion from either section, has been Svr~nd to be 2nd assistant. 
one inch. coml>ariso~~ of the measured lcagth, with the eoml>uutecl ra111a brouglit R ~ ~ ~ ~ ~ ; ~ ~ q ~ ~  
dotm by triang~llation from tlie Calcutta Base Line. is sii~gularly satisfhctory, for ~ u b . d s s ~ t l m t a .  
the error of the con1~3uted valub is only a c111nrtt.r of an inch, t l ~ v u ~ h  the t.riangula- 

Mr. 2nd p. Clnsa. lt~m tion embraces a distance of four hundred and cighty miles, much of it passing over 
J,  O.BEILL, 

flat I,lains, which are covered with dense forest m d  jungle, and very difficult to ard CIW. 

work through. 

10. On the completion of the Rasc Line. Captain Rrnnfill was deputed to 
I 

connect it with the triangles of the Cnast Series, and to exccute the vcrifi- 
catory triangulation between the sections. Meanwhile, Captain Basevi proceeded, 
by my instructions, to make a reconnoisancc of the neighlouring territories of' the 

i I 
Rajah of Jeypore. 

On this snh.jcrt, tllc follnxring cxtmct is tnken from a lolter by Colonel Sir Qrorgc Evcrest, C.D., to tho Presi- 
dent Cnancil ol' tlrc Hov.11 Lir,irtg, dntcd 8th April, lfllil :- 

"Thr nntirrs of 1;idis hnrc  o hohit, prculio~. to lnanlnn hein:# io thnt  p l n l r  of m ie ty ,  of ottr ihutinq m ~ ? c r n o t ~ ~ n r l  
.nd mirorutour posTrrs to cntr bi*trurnrnln. nod 1111. sitr* wllich hnrc hrrn owupierl hr Olrnl. I n  n s , s  ~f CII,,L:II, or nng o ~ l ~ , r  
usttmml rigilntiurts. lllrv onon olkr t r p  prnyrm lo tllore sitrs, nnd if thr nhjrrt  of tl~cir prnvoTn hc not rnrwrrlrd, Ihc) prol,rcd 
to 011 R O T ~ ~  of ruts nl' dcrtrurtion n ~ l d  i l ld iERi t~  towardd them ; n n j ,  DB in nll C~UPI )$-l~v;c i t  n n ~  p ~ i t ~ . ~ i ~ ~ ) h l r ,  m y  stmtion 
marka wrrr ~ n p . ~ r d  hn th? wild r ~ k  in  nlu, thrg bavo been knowu to procced in hodiea, mned  a i l L  Lea\ y slcdyu i,a~~~luom, 
=d brat oul el-cry vestige of [lie cugrsting." 

I hsrr to ? - k n ~ ~ I r d ~ r  Ill? gTrot Pasidnncr I rercirral rrom Mr. nrnnrrrpr, First Awirtnnt 0. T. S~:rrey. in the 
Base Line ulwrntinl~s. For man? pmrs the m e  of the dclio.o!r nppnrntw of  (hnjprrm*nting Ilnre nnu Jlirl.ua;ollos lnnd bcen 
his racrlaot ol~j,::.L ; his fn1l6ili3ril). w i th  I.FCN p n ~ i  I h r r ~ f ,  tngr t l~rr  will1 Ihe prnrlierd rxpr~.icnre hr lnld Eninell nt  former 
BWP 1.me.r. mesnbr*rl undcr tho  mtlunrintenrlrnrr of Sir ~ t n r l r r a  \VotlgI~,  rnnhlctl Irtr lo ~ ~ n l r ~ t s l  nll prnoli~.nl detnila to Ilia 
r n n ~ l w . . m ~ ~ ~ t ,  a ~ l l l  the coriaintv Illat rluthiag rsoltld he forgolrnl, ,to rclinrulrnl nmi l l rd ,  t ~ n r  nny inorn.l.;rm nlloxsrd. The 
nppnmlns ans d r l g  ~ n n ~ o r i e ~ l  from Dchm l)non, l i d  Cnlculln, to Vizn+mlml~rnb, n di*lnum of up~vmrd; ol 1.600 mil-. 
On reacil.ng !he Pn%pi<lrn".v, thr I ' n r t j  as" n t t r k e d  r i l h  rhnlrra ; -rrrml rnm chrd in n fcn h o ~ m ,  ot l~rr r  drsvrted through 
pn i r ,  aull ~t was o n l j  owil~s lo 31r. Ilcnn-j's miduoua rrorljnnr,  oncl ~ ~ r r ~ c , n n l  n t l r ~ ~ l m a l  to 111,. rick, thn t  n auRlrient 
ntlrnhcr of ln rn  aerp bcpt togrll!rr. llr himslf  r o a  ill, and I tn i l  1 ern ordmerl lo Europr Isg hie nn~.dic,ol odriaers, but so 
pernnnd wnatd~mtinna  wultld ~ ~ l d l n n  him to lmvr Inrlin, until lhr  t,omplr~ion "I l l ~ r  nprrnlicnsr allevr Ibis srrrirre H O I : ~ ~  lie 
o rdunble. Bul:n~qucnlly. IIP ac111 homc on rnediral certiflenlr, nnd 11e is n l  I m w n t  e~ul~lnyrr l  in the  Ordnoncr: Rttmej 
WJice. .t fhutbmplon,  in acpuiring information which rill h of upeful nplrlicaliun lo I.hc oprrolions of Il~e i~.rlisn Gunsy. 

CApbu Bmri  rspoN 1h.L "Cart& BmGU t a k  n bge lhars in thc propnntwn or the B- I r k  Be ru in 



[ I 
11. ~t is a singular fact that, in  the viciniQ of the British Stations of 

Viaagapatam and Vizianagram, and within sixty miles of a coast which has been 
frequented by British traders for ullwards of' a ccntury, there is an extensive tract 
of country, to a friendly Rajah, of which less is known, than of d i ~ t r i c t s  
occnl~icd by horjtilc tribes, a lo~lg  the frontier of our re(-ently acquired Punjab Pro- 
vinces. A gl:mce at any Map of' the Madras Presiclcncy reveals a great blank i n  
our geogapk~cal ltnowled e, in the tract of country which lics parallel to the coast, 
and Nortli-East of the 8odavery River. I t s  deadly reputation appears to have 
becn n bar allltc to  the explorations of the curious and scientific, and to the visits of 
sportsmen. No regular survey of it has  ever been attempted ; the few places given 
in the Map seem to l ~ a v c  been obtained from Native information, for they are  gene- 
rally exceedingly erroneous. 

12. A reconnoisance of this tract mas required for our own operations, in 
the extension of the Bombay Longitudinal Series to Vizagapatam. A s  ally reliable 
information regarding lands so little known might be expected to be of much value 
and general interest, I was much gratiiicd whcn Captain Basevi volunteered to re- 
connoitre this t e r m  incognita ; though, nt the same tirue, I could not but fecl appre- 
I~meive  for his safety in a country so de:idly, for his route would llave to pass 
thmugh dense jungle, in  which it  would be necessary for him to preserve his 
r e c l t o n i ~ i ~  by  the troublcsomc proccss of traversing, which, under such circumstances, 
is vrry laborious, and eutails the necessity of performing the greater part of each 
day's march on foot. Tlie inevitable esposure to be thus undergone is very great, 
in a trophical climate. and when the district to be traversed is kl~own to be exceed- 
ingly fevcrish and unlienlthy, no small amount of courage is needed, to prompt a 
rnan to volunteer for such a taslr. 

13. Captain Rasevi took with him one European Assistant, Mr. O'Neill, 
and a fern Nativcs. Hc, himself. fort~inatcly cscapecl wit11 a slight attack of' f'ever, 
but hlr. O'Noill suffered severely, and has not yet recovered, and the Natives of 
thc pariy n-crc also, nlore or less, incalncitated by fever, so that but for the assistance 
affo~dcc! by the Ik~jnh  of Jeppore. the operations would have been stopped almost 
a t  tthcir vcry co~n~ncnccment. Thc rcsults are, a good preliminary Map of Jeypore, 
wilich 112s bcen forwarclcd to the Surveyor General, to be lithogrnl~hed and pub- 
lished ; n rcpolt by Captnin B:tsevi, giving details of llis route, and a general 
d s c ~  iptiol? of' tile coulitry ; eever:~l v:~lliablc astronolnical deterlninations of latitudes 
and longitn~lcs. and baro~nrtricnl detcnni~lntions of heights ; also memoranda of 
173rious other rontcs, thu dctxils of wllicll  ere obtained fTO1n Native information. 
111 co~isitlcratiuli of the great value of Capt:~in Rasevi's selvices, he has been per- 
~ ~ ~ t t c c l  to proceed t~ Europe on furlough for one year, dmm6. m-hicll his appointment 
will ue l q t  open for him. 

KASHMIR SERIES. 
-- 14. nliring the summer of 1862, the Ficld Season of the Rashmir Survey 

t Ezeeulit'a Qjirer. 
pt. T. Q. ar0r.l ,iohrEnre, Party. thc trirng~dut,inn made r e a t  lirogress to the !last of Leb. and Stations were 

br, a ~ ~ ~ o r ~ o m l , ~ ~ , ~  n,, fixed on the Chinese Frontier, IOIII wliicl~ a nunlber of pcalcs in Ti~rtary were deter- 
; ~ R I I L :  0. T. ~ \ U T V C Y .  mincd. Solnc of thesc were morc than one linndred niiles distant, and will mate- 

~ ~ o ~ ~ o h ~ e i r i ~ ~ i , ~ l ~ ~ ; ~ / ~ r n ~ , ~ .  
.i- l, r,,I! HE,, ria11y aid in t11c r o n s t ~ u c t ~ i ~ ~ n .  from N:,tive information, of maps of districts into 
2nd - 4 ~ 3 i ~ t 3 1 1 t .  ~*;Iiic11 tho Y I I ~ Y C ~ O I - S  will prohal~ly LC nnal~le to pc~let,rclte. Several of t.he Stations 

' ' ~ ; l ~ i ? J n q ; ~ ~ ; f ; , ~ ~ *  obscrvc,l from were o w r  20,900 feet in heigllt ahove the sea, and Mr. Johnson 
senior Gmdr. ~ i s i t c d  uile pcd; of 3 l1~ig:it 0:' 110 ~ C S S  tl1~1~11 21,072 fcet, but, owing to a very heavy 

:W. Q. B E Y B ~ I . B ~ ,  nsq., f;xll of snow, was 1111al)lc to ol~scrvc from it.:!' 
Civil 2nd .is ,idant, 

ecnior (in.1~. 
S,,b.Assi8,n,,ls, e11nr~r n r  n blirroampc d ~ ~ r i ~ i g  I ~ P  fl-t hnlr of tllc n1rns111.rmcnt, nnd Illen mrricd n Line of Levels from S o ~ ~ t h  end of 

H,, s, =, CJ,r,,vrr Bnw to tho JPIIT Stnlinn n t  V i r n ~ ~ l i n l n i n ,  wlirrr tidsl obsrn-ntioar hnd hwn prrviour1~- Inlicn. On thr roml~lrtion of the 
senior Sub-A.sisla,;t, D u o  Lint Ilr o b s c ~ ~ c t l  an Azimstli, 2nd ~ ~ f ~ r r u n r d s  c o n ~ l ~ ~ c l r d  t l ~ r  ],ri~~cipol ol.sr~.rulions rvilh 1110 Grmt I'hrodolite, nnd 

ro,n;,lrlrd Ih rn~ ,  I~OIIK!I Inlloring n n ~ l r r  rrpr:tlrtl nttnrka of C.vrr Llr? prratrr port of I l l?  lime. n ~ c  sbstrnct, of ol.srnntione Mr. ~ ~ I ~ ~ ~ I I . ~ ,  Fovanr<lr,l s l l o ~ v  111111 111. is rttlly cq18nI to tho ~ n n ~ l n ~ P n l t ' l l t  of II large inslr~~mrnt. 011 oll ocrnsions Cnptaiu BranGll Los ren- Yeninr Snb.As*iqlnllt .  drn.d ~ n c  snlunhlo ~ n ~ s i r l m ~ r p .  
?0~!'1rn~~hicn/ , I ~ . ; ~ J ~ , . I ~ .  " I . i r t ~ t c ~ ~ n ~ ~ l  C'nnilrbrll, R.E., ScmnA Assistnnt, inincd the 11nrtv cnrlv in  ,Tnn~~nry. Ho was present n t  the lnlter Cel'l. 11. 11. R. ~ \ ~ * T P N ,  h n l l  thr Hssr Linr,  Inkin(: on? nl. IItr n l i ~ ~ ~ n - ~ ~ o p r s ,  n ~ ~ d  &lisrwnrdu nssiilrd C'nptnin B ~ & R U  in the Principnl Trinnyla- 

2lld I n i i s l n t t l .  (ion. Tl l l l l  OITicr1 ~ , rpor la  mosl f(lrornl,ly uf Iaim. 
Copt. A. 11. BICLYII,LE, " Alr. R. C1:1rkson. Ciril A r s i ~ t a ~ ~ t .  nr*i*lcd in  thr n:sc T h r  prrpnrntions. I lc  wns in chnrga of one of the Micro- 

2nd ,jsaisln,,t, B C O ~ P S  duriv! t l ~ r  I I I P I I S ~ I ~ F ~ ~ C I I ~ ,  n n d  n l l r r ~ \ ~ ~ n d r  rscrr~lr,l rmlw ~ n i n o r  trinn..~~l!tlion, n? drlnilrd hy Cnptoin Brnnlill. 
Liellt. 11. Dr: 1:arrr " Mr. F. Rynll, Srcond C lns  SIIII-.\C~I~IUIII. 118di+l1.d i l l  l l w  1:11s: Lint p r r p n ~ . i l i i ~ ~ ~ s ,  rind ~ u p ~ ~ i n t ~ ~ t d r d  tlw lnging 

$ohnlionnrJ 2nd,,qaist;l,t, of Ihr lrrsllrs nl  Ihr nlrnsl~rrmenl. Hr nIlcl.nnrds r s c c ~ ~ t c d  n ~nin in .  Iriungulnlio~~, connoeting Ellore with thc Maiu Series, 

I?. C. RTATL I?q., in a anlirhvlory mnrrnrl.. 
"AII.. T. I\'. Mitcl~rll. Third Clnm Sub-A%~isln~~l ,  inined I I I P  Srrirs on t11c 1st Frhruni.~, l l n r i n ~  ~cc~rnpnnied the 

~ r : i ~ ~ n n t ~  Bond-Q~~nvlr rs  pnrtr from Ut~wo~.ie. I l r  llnd , , l~nrnc 01. n Nicroacnpo at t l ~ r  Bn.e Linr, nnd tdenvorda nchd os Rseorder Junior Clrnllp. to Cmptnin I4~nm~ll. ' tn ~ r l ~ o n ~  I IC pwr rntirc Pnlirl.nr.ti&, 
Stlb-Assistnnla. " Aft.. J. R. O'Xrill, Tlnil.(l C l o ~ e  Fil~b-.\rsistnnt, 1001; n sl~nre in prepnrin~ tlir Bnsr Lino, nnd nidrd Mr. Rgsll in 
Mr. W. To~,n.  I n ~ i n q  111s trrsllrn. Ilr nrronipnl~ird nlr ro; n s l ~ n r t  di3tr:lrr inlo dt-:-por~, hnt s-ns ol,ligcd to r c t ~ ~ r n ,  or,-iog to repeated 

h i o r  Sub-Arai~lnnt. n : t u r L ~  OT lover, by wl~icll 11e n.na nu lnllcll rrclurrd na Lo be ~ l n n l t l r  t!, 1.rudl.l. nrly nrsistonra in the ren~ohing operations of 
Mr. J. IAIK tllc sensou." 

Clptaiv Unnt~nmrri*  rcpmln nr f o l l n ~ n  of thr  oprr:lio~ir or  I l ia  pnrty :-"Durinp the rrress of 1861-62 the 
Knsllrnir SIIPVP)' 1'111.lp WIIR ~rn l~ l , lv rc l  in rwnplllin* nut Ihc o b ? r r r u l i n n ~  tnkpn dorinq the hot wenlhrrof 1861, in rornpleling 
t h o  prinlinr! NICI I I I ~ I I ~ I I C ,  kc., kc., of tho  l'lrin; Tnble &clioua, ond a~lxequenlly in prepwing (no large rhsrb on the 
t-incll=l rnllr srnlr, shrlring all 1110 Irinnglllnlinn. 

"The men rorered during tlis 1:ieli B w n  of 1862, e m h ~ s a s  rcme rev high gmund, between tho Indua and tbo 



15. A p e a t  mnny points wcrc fiscd in thp Pangkong Di~trict. The whole 
of Astor was trinngnlnted, and se\~ernl peaks were fised to the North of Gilgit ; 
none of ihLsc wert  of any ~ r c i ~ t  l l c i g l ~ t ,  the highest being only a little over 19,003 
fect. The natural dificult~cs of ilie c o u 1 1 t l . y  werc at first much enhanced by bad 
weatl~cr, \+-l-hicl~ cilmc on with the Ileavy rains in the Southern and outer H i l n a l a y a n  

12ung.x. Xotwitl~standing Lhyse circu~nstanccs t l ~ e  out-turn of work has been good, 
aiid the g ~ n c r a l  progre~s very sntisfnctory, the total area of the triangulation being 
about 10.500 sqnaro ~niles, and of topograpl~y 10,400 square miles, on thc scalc of 
four iniles to ilie i11c11. 

16. T l l c  Topogrnphical operations n l n c l c  good progress, thougll not so great 
:IS n-oultl ha\-c bccn t l ~ c  cast 11:lcl i l l1  the 1\~sistants rct:lincd their h e i i l t l l .  Unfortr~- 
natcly t \ v t )  of i l l e m ,  011 entering t l l c  I~igl~er rnngcs, Lroltc down co~npletely, and a 
t l l i r i l  l i nd  to l c n ~ c  olf \ v o r k  early i l l  t l l c  s c n s t ) n .  'I'll:, g~.onncl sketched was generally 
\-cry elevntcd and barren, t l l c  Surveyors chief ditliculti~s arising from the want of 
provisions :ii~cl firc\vc)od, :rnd s t i m : t i m c s  c v c i i  of ficsh water. Tl~e plane table 
slrcichcs rccluircd for the M:rp of Littlc Tibet have b ~ c n  completed, and lodgcd in 
tlrc I I c n d - ( ) l ~ a r t t . r s  Ol5co at D-hm. A abol~t t\vcnty miles in lengtl~, was 
d i s c o v c r c t l  by 1\11., 1lyall at i l l c  head of the Nubra Valley. SOI I I~  large glaciers 
werc also founcl in t h 2  n c i g l ~ b o u r h o o t l  of' the Xnngn Parbat. 

17. I fully concnr in the testimony wliicl~ is borne 11y Captain Montgomerie. 
to t l ~ c  grcat zc:ll w i i l ~  \vhicl~ these arduous Survcy operations ] l a v e  been carried on 
by i d 1  t l ~ c  A : s i s t n l ~ ' s  vnder his ordc~,s. The good tbrtunc of succc~s  has I~ithcrto 
attcndccl a11 undertakings cxccutcd under i l ~ e  superi~~tc:ldcricc of this Oficcr. 

18. There is much reason to expect that,, if t l l c  s~ loms  are not u n u s l ~ a l l y  

heavy. a ~ : d  if most of t l ~ e  Surveyors healtlr. tile remainder of' tl15 
c o t ~ n t r y  to bc c j l ~ r v e y e d  in n~rd  a n t 1  L:rdnk, will bc complctcd 
d 1 1 r i 1 1 g  i l ~ i ,  next fie!d s c : I s n n .  Captain hlontgomcric 113s madc cvery cffort to per- 
sua~lc tlre h l n l ~ a r a j n l ~  of' l<nsIimir to allow one of our Snrrcyors to go to Gil 
l i n e  oL!:lined n ha l f  pronlisc to this cffect. l'ossil~ly tlrc fcar of being 
:~c.count, shonld any I ~ a r i n  11ap1)en to a E~uopcan i l l  his territories, cnnscs thc 1Milh:~- 
rni;rl~ to 1 1 c s i : i l t c  to sanction :111 nr~dcrt:~liing \vllich rr~igl~t be s o ~ n c m l ~ a t  perilous. He 
i ~ ~ t ' o r r n c c l  C':~l)i;~in l\lonfgomcri> t11a.t .  d u r i ~ ~ g  the Intc \vintcr. I l i a  Iroops in Gilgit had 
b,,t.11 s l ~ c l , i n ~  ; no csactcr i l l f o r n ~ n t i o n  c ~ 1 1 l d  I)c c l i c i t c t l  ~ I I : I I I  w11:~t is s u g g d s t e d  by 
t i  t : i I t r .  11: ; IS C, ' ; I~ : : I~ I I  h I o l ~ t g t ~ n ~ r ' r i c  t l l i l ~ k s  liltcly. 1112 sleep was i l l a t  w l l i c h  

1;11cl\vs I I I B  \ \ . : t l i i ~ l g .  i l ~ c  Silt11 311-1.ir( n of tlrc hI;~l~nl;!ial~ 1111lst 11ir.ve bec~i massacred 
by 1112 l ~ i l l  trib-s, in \v l~ ic l~  casc therz is littlc hopc of our S u r \ r c y o r s  bcing soon 
aL1,: to 1,:nctrntc: i n tu  Uilgit. 

C l ~ n . ~ ~ . l w n m , ,  T a l l . ~ s :  it nlso inc1t1da.s Il:c p r n l r r  1.n-t nT lllr ?nli:kni>,n District, nnrl Aqlor, or 111.~~0rn. Lirotenont 
('.I-lcr, \\-II., 1 ?1111*1l 1 1 1 ~  1,1111t.1 i I >I:19, n-sidl~O ('ti] tnill Afo~~t:~~blllt.ri~ ill ta~!.llmg Inlill~do 01 ~~l l .1 l i0 l l8 ,  LC., br., rind p.nctis:l 
a t ~ i ,  I I I , .  ~ll,~.,,19,1,,,.8, lnlld 11.n4Il. i~~t,a.,.:l. CI.ll~;llllY ncq~aui:.I~d \!ill) l l ~ c  v o r l  ol' 1l.c (1. 1'. Slnrcy, lo111 111 1l.c fin-!d n ~ l d  o~ticc. 
Mr. d i ~ l ~ n ~ ~ ~ n  ~nd,i<tv,l ill l l n ~  I.. ,113 liInaia)rs I ! I I ~ ~ I I <  l h r  T P ~ L . L I ~ .  n~!ll 111 l l ~ r  Jiirld ?PO-FP Inrsli B.P 11 *I~POII*!,,B.~ I ~ i ~ ~ n g ~ i l ~ l i c i ~  10 1.111) 
Eq~t  nl' Ir.h, 11tc 1.11!)/1:11 111. I.~t:l:>k. 1Ie 1 ~.s!.c.I 0x1 l l ~ i j  \\UI.L U I I I I  ~ l lcrgy,  rind 11,. c l lo~ls  \\-err, or ~ a u n l ,  rcnnrded with 
aucrr+.. l h r  gwnt I~ri<ltls ontl 1m:lrnc irnl Ir 11n111rcuI lllc nioontnino I elnrcn tho 11tdua n ~ ~ d  C l ~ n ~ ~ g r h m m o ,  m d e  thnt pnrt 
o l  lltr wol k rrrv difl:cl.lt, snd errnt credit is due  lo 3lr. Jvhrson For cor~.).il~: llis tr~nl~ettlntion uvcr it. Mnny penbs ncro  
Gxed nt couside;n'llr dislnncca tr).olld the liontier, o ld ,  nllugethe~,, Mr. J u h n w ~ ~ ' ~  lwug~.ces was rcry  entiehctory, ond his 
out-!urn of  work lirsl.ralr. 

"Mr.  Dcrcrb*g as,istcd in thc wmp~~tol ione ,  nnd in projecting Illc Cllnrt d o r i n j  Ihc r e y .  I n  tho Geld senson he 
took u p  lhc  Astrw trion~culnlicr, nncl rnrrin d n s~~ronrlnrp wrirs d o w ~  1l111t ml l r r ,  lixr n prrnt mnny roiols in it, brsidpa 
sopernl prnks Tmna-Inrlus, t olll Hurl11 nr~nl h r t h  of Oibi t .  The ridprs bctn.cen 'lhr Drosni plnins I n d  Aator ore pecillinrlg 
n ~ g e d ,  rind t l ~ n t  ~;ontinn is morc rs. cvinlly IrouLled with rlooda. Xcvcrlhcless, Mr. B c r e ~ l r y  nlndc good progrcss, nnd 
wmrlctcd n rcry enlisl:11410~! n.ns.111'~ work. 

" Mr.  C l n r k ~  nsis'vd Mr. ,Inl~v~snn for co!nc timr, nnd sntscqnently norkcd indcj-rndcnllg io  the Pnngbong nnd 
C l l m ~ e r l ~ r : ~ m . ,  Ilislrit.'s, riri!ioc w r e r ~ l  rcrg Ibi:Il slnliol~s, nnd lirin: n grcnl wnny pointe. l l c  nlw mndo n ccry Ihir plnuo 
ts',,lc sb..lc.lt to 11tc \V-.s' 01. llle '1'. -811oz11nlnrt (or P n n z h u p )  Lnkr. Allogetl~cr, Blr. Clnrko modo rcry  good progrrss, a a d  
ir now luntr caynhl. 14 IIII.II~IIZ 11111 s1li~1.tu4ory in~lcl~rnclc~;l nork in I!i:l~ grouad. 

'. .\fr. Yoornllo nsaistcd C:tvlni.i .\lout$orn.ri~. in mmnntnlions, 0 2  arrrnlory w01.b. nlid c l u ~ e p t  dulics o r  the Scrics. 
IIc d r , ~ r i ,  ~rrc:lil f v i  l l ~ r  ctlod I,~.li~it%* I~nl,ilr \).IIIC.II IIC n;qdio.d lo lllc larar n ~ n o u l ~ t  oT ollico a o r k  which thcrc neecssnr~ly 
ia in sa,11 n I .L~L.P  pnrls-. ~ i t h  c, mnnv ~lrla. . l~ril  Sorvrvors \rurkino nt grcnt distonrcs spnrt. 

'' I n  111,. Toi~n;.n~,l~i -nl Dkkr!c.h. C.~.blain .<l-rten wns cnl ?loped in Htiksl~ll ond Znnrhnr. Tlrc p o u n d ,  though 
prnrmll? not a ,  ,li'l:c~~ll nr lrhnt 11,. $let .I~ccl tlltring ~ h c  scnt*ol~ 181. 1861, wnn rrrv rlr.r.olcrl IIIIII L~trrcn. T11~ wnnt 01 inha- 
bitnnls in t'lr Pr u l l l . P ~ ~ ~ ' r n I  llorllrul WIU i i i l~cll .  n wl.iot:s O~SIIU.IC. ~cvrrtl?clr'..s, in s l l r l~  rlilheull ~ v o ~ ~ n c l .  he  wns nblo to 
A*lin+.:ir? ":I tlw .luul.tc; 1 . a ~ : ~  a a!c no 1e.r l h . , ~ ~  :',7th) 11t:xrr miles, inrlt~cling lhc ~ l t o l e  01. H o ~ ~ t i ~ r . * n  L:~rLnr. Alt?;.'!: .: 
C a , , l a ~ , ~  Al~i'cn ~lre:.rr~s g.-rat crrdit [or lllo rcr!. <~c:Ucnt acnsxt'e work ahi2h he  110s turned out, in Ilw us!tnl rhnl~nrtc~istio 
nnd cl;lirc a!plt.. 

'. ( ' t : t la~n lI.,lrill.. conltn~ird d n r i : i ~  Ilic rprrap to drrotc n prcnt d ~ n l  of h isnt l~nl io l t  lo  pbolopr~~phr.,  nnd prorlu~~cd 
a rnll~n'>lr. n~.?l~trc. of t11. ohn-t..? rn"l! Nn:, ol' Illr .Iumn~cr, 1t.rrltorirs on tho a m c  a:wll: ns 1111: o~i:l!!r.I. '1'11~ ~ ~ I I I E  of (ilia 
r i l l  hr llle In?n, u . q ~ r ~ v i . ~ l c  1 I I I  IIICI.I. I* VII~II I  ~ ~ . I I . L I > , ~  14 CPI:IIIP t . ~ ~ ~ r n r d  r o p ~ .  Y li.om I ~ , n d o l ~  u1n1~1 nl ut l~  trro 01. t l ~ r c c  yrnrs 
ntnrv Itni-c rln;,rv.l. ( ' i~;jlni~~ \Irl! ill.; ~ : ~ t r c l ~ r r l  into Lwlnk to Inkc up his licld work, I ut, t~~r i j r lu~,a l ,~ : ) - ,  nos lnken ill on t h e  
m-l, an 1 6,1.0.*1 1.1 rctrlrn. I l r  nvnrcrt,<l Ini* IIFIIIIII, in n gw3t m . n a ~ ~ r c ,  ~ P T U I . P  tlw lielrl scnson w.os Over, bul h ~ e  metlicnl 
o!llrrr nt * r i , ~ n ~ r  ~ l i  I n~lr I l ~ ~ n t  11 n I V I ~ ~ ! I I C  tltn! 111% s11o~~Id tokc thc Li~ld %nit), nud Ilu sna. co~iseqoe~~Lly. elnployed on 
odim work. ~ ~ l ~ o t ~ ~ ~ m ! ~ l ~ , r ,  k-.. &I*.. d u r i l t ~  tho r e m l t n r l ~ r  ($1 t l ~ e  sl, 1 ~ 1 1 .  

'. I.i.-~nt~r~nnl llo lJn.tl a:" 4.m ,I.l,rd on ofli. e aork dur i lq  thc  rcre*.. I n  l l ~ r  ficlrl 11r prwtiacd with Ilia plnno 
l.ahlc, ond mn 1,. r . t~ l t  1lnrrrt.r. thot 111. ;";to lmrc 13L,.~t up i ~ d ~ r c n d c n t  w ~ r k ,  h 1 ~ 1  not hi* I~raltli  ~~nfortnnotcly foilcd Ilim. 
The mr.lt,.rbl o!l:o~r ~ I I O L I U I I ~  Ill:>t IIC wottld not be able 10 ~d tile ~ I P O I U T C ,  and I L I ~  hcnllh not hcing rccslnblished, he rs- 
a i g ~ ~ e d  h ~ s  n.>p,~itlttnrnt on llic 313' iIcic,i*r. 

" Mr. Hv:,ll r w  rm;,lnrrd ill nk,.bl~ing Ihe r e v  dillln~lt gmund nbo1.1 1111. N u l m  and Ahnyok Ynllcya. Elr mm- 
,lctcd Ibr  aholc  of IIIC S U ~ I H  i'n111.j. tn~.Io1<1~1? tit,. Inrym. ylu.inrs nt its hcnd, acd nldo n porliqn ol tho hrod of the  Shn)ok 

bnllcg. Hk Ilmlth, w h ~ r l ~  hn.1 nu1 k r r l  qood h.C,rn b r l i n ~  the Piid, d id  not allow nT his wmp1r:ing L h  BhnyoL T&y. 
In*, ha aol abla (u tin& 1,&0 s p n w  &, WA& anr ider ing  the data of 1111 hesith. w w  rery good pmg- 





21. The E l s t  Calcutta Lougitudinal Szrics Party was formed or1 tllc 1st EAST CALCUTTA LOCD 

Scptember, 1862, m d  placed under tllc chalge of' Lieutenant Thuillier. The object - 
of this Serics is to 1)ccome 1111: basis for the surveys of the Districts of Nuddcah, , ~ ~ ~ ; , ~ ~ ~ g ; ~ , " ;  
Jessore, and on, vioi Dacca, to the Eastern Frontier, along a parallel of latitude rllchnrge 
slightly North of' Calcutta. Thc publication of tllc sheets of the Indian Atlas, AssiJLnnfa 

J. IV Prarslno~o, E, which clnbracc thcse districts, has long been dcli~yed for want of this triangulation. clvll Asslg,anl 
C. J C A ~ T Y ,  Rag 22. The  party procceded from Dchra Doon, by steamer and railway, to Cal- avll 2nd A ~ , ~ ;  

cutta, where thcy took the iicld in Novcn~bcr, on the termination of the rainy season. s*thln-A~~6tanb 

Operations wcrc commenced at Chirisura, on a sidc of' thc Calcutta Meridiorial Scrics. Mr. H. W I ~ I A Q  
2nd Clt~so 

Much assistance was derivcd from a ca~.cfi~lly csccuted Map, prepared in the Sur- Mr. G F ~ A I I I I I ~ ,  
veyor-Gencrd's Oilice, by which Lieutenant Thuillier was cnnblcd to lay out hin 3rd CIW 

lines so as to pass through a nlininlum nlnount of propcrty. I n  worl;irlg through 
forests oud junwle, it  is usual, in the iirst instance, to cut a narrow glade, in a per- 
fectly straigllt Pine, through :tll i11terrrlucliat.e obstacles, in thc direction of the re- 
quired station; when this trial line has lxcn carricd over a distance of cight to ten 
miles, the ground beyond is carcf'ully rcco~moitcred for a suitable sitc, to which a line 
is cut from a convenient point in the trial linc ; thus two sides and the included 
angle of a triangle are given, with mhich data it is easy to ascertain the direct line 
between the two stations, which is then clcarcd to obtain mutual visibility. Owing, 
however, to the valuable nature of thc propcrty throu 11 which the triangles were 
carried, it  w~ necessary to run a traverse along each Rne, with numerous interme- 
diate bends, to  avoid houscs and orcllards. In clearing thc final linc, great caution 
was requisite to prevent any trcc from bcing cut down needlessly, a n~at ter  of some 
importance in B e n p l ,  where cvcry tree is Inore or less valuable, and has to be paid 
for. These circuinstances grcatly irlcrcased the labor of the preliminary operations, 
and protractcd them over a longer period thall is usual. 

23. Further delay mas c:ruscd in building the principal stations. These are 
usually, towers, with a central pillar, four feet in diameter, of burnt brick and lime 
masonry, surrounded by a platform of unburnt bricks and mud, fourteen to sixtccn 
feet square, the wholc raised to a height of twenty to forty feet, according to t.he 
nature of the obstacles to be overlooked. This structure has been adopted on ac- 
count of its Eheapness, and the rapidity with which it  can be constructed ; i t  has 
hitherto been found to be well adapted for our requirements. Rut  it  appears to he 
inapplicable for the rainy and moist climate of Eastern Bengal, wherc unburnt 
bricks rarely have an opportunity of drying sufficiently to be safely used, in raising 
a structure of such necessarily large dimensions. l i t  one of Lieutenant Thuillier '~ 
stations, in consequencc of the employment of damp materials in the unburnt brick 
work, and constant and heavy fills of rain durin the construction, the building f gave way, undcr the wcight of the instruments an observatory tent,. Fortunately, 
the large Theodolite was packed in its case. and received no in-jury, but the season 
was too far advanccd for the tower to be rebuilt before the settin in of the monsoon. B and as the mishap occurred in the first polygon of the principa triangulation, and 
there were no mnrc towers ready in advance, the out-turn of work, as measurcd by 
the area triangulated. is unusually small, thourh much valuable ex erience 11x7 f been gained, and there is every reason to hope tkat there will be a fu I out-turn of 
work next season. The design of thc tower stations will have to be altered to suit 
the climate of Eastern Rengal; in lieu of the present solid mass of earthworlr, it 
will be necessary to build a masonry wall around the central pillar, to support the 
observer's platform. 
. . - . -. -. - 

Mr. J. W. Armstrong selected right atnliona, extending orer m distance of thirty-air miles, tracing the dingonnl 
np d the Rerica. H e  reporta lhnt, in conserlllence of the heavy ruin during April, he  WM much delayed in cnrrying on the 
ray t m ,  and met with meet difficulty in driving the pernmbulntor over the low ploughed fields and jheek, which bod been 
Qhd b j  the conti~iucd n i n .  

nlr. C. J. Carty, on Awistnnt, who hnd done excellent vork in other pnrts or Indih mndn very uneatiefnctoy pro- - s s l n  ; as this -M, in s peal m?mlrr, osinp lo 111-hrnllh nnd hypoohondrinnia, m d  M Mr. Cartj has, mbsequcntly, 
rsigaed hi8 nppninlment in the Suney, rurlher comment on hia work ir unnwrssnry. 

Mr. B. W. C. Willinms h~ shown himaelf lo be unllttcd for the fleld dutiea of s Bunepar ; an spplicntion has 
twn d e  to Omrrnment for his bnnsfer from the fleld operations of the Sutvep to the. Head-Qunrlers Computing Office. 
lor t b  bsdenhry duties of which he ia better qualitled. 

Mr. O. A. H h  misted in the mlection of ntntiona, and subaequenflj Dcted M Obsorpdory b r d e r .  Lieutonnnt 
Thuilliu r e p *  tbst ha Bmrs enliro utid.ction in dl be did. 
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24. The Rahoon Mcridional Serics, uncier !hc srpc1intcrdcl.c~ of 111.. H. 
Iceelan,* First Assistant G. T. Survey. was brought l o  a tu~nlna t ion  during tlre last 
Ficld Season, by being cxtcnded Soutl~rvards urit~l ~t jo~ncd  the Great L o l ~ ; ~ t ~ ~ d ~ n a l  
Series of Triangles, connecting Calcutta and I(a1nchi. 'l'hc mcridionnl ~ I U : ; I I ~ C C  tri- 
nnb'ulated is sixty-ninc nliles, by tllirtecn I~r i r~c i l~a l  triarlglcs, arranged 111 polygono, 
for nlutual verification, arid covering an arca of 1,603 square milcs. 

25. This Series has takcn six years to accomplish. I t  was commcnccd by 
Mr. Logan, late First Assistant G. T. Survcy, but 1i:ls been chiefly exccutcd by Mr. 
Keelan. I t  is doublc tl~roughout, thc trianglcs being arranged in sl~ccessivc quadri- 
laterals and polygons of remarkable symmetry. I ts  n~eridional lcngth is 457 
miles ; the principal and scco~idary triangles cover an arca of 23,620 square miles. 
Thc con~putations and maps connected therewith will be completed by tllc I ~t Oc- 
tober, when the party will bc transferred to the districts on the meridian of 84O, 
betwcen Surnbulpoor and the E i ~ s t  Coast. The  total cost of the operations, up  to 
1st October, will be about liupccs 2,01,609, which gives a rate of Hupecs 8-8-6, or 
about 17 shillings per square mile. 

26. The field operations of the Gurhagurh Series, on the meridian of Um- 
ritsur, were brought to a termination at  the cnd of season 1861-62, when it  formed 
a junction wit11 the scrics of trianglcs on the same meridian which had bcen brou h t  
up by Captain Rivers as far as Ajjmera from the Great Longitudinal Scries. By 
the 1st October, 1862, the recess computations and charts were con~l)leted, and the 
party was available for transfer elsewhere. This Series has taken five years t o  
complete ; the grcatcr portion has bcen executed by Mr. Georgc Shelverton. I t s  
meridional lcngth is 557 milcs; the area covercd Ly the principal and secondary 
trianglcs, 19,09G square milcs ; the cost, Rupces 1,08,212, which gives a rate of 
Rupees 5-10-8, or about 11 shillings pcr square mile. 

27. The Sutlej Series follows the left ba111~ of the Sutlej from its junction 
with the Indus, near Mithunlrote, to a side of the Gurhagurh Series, near Feroze- 

oor. I t  was commenced towards thc close of Field Season 1860-61, by Lieutenant 
%erschel, and rrns completed last season by Mr. Slic1verton.t It is single through- 
out. The rcccss computatiol~s will bc colrlpleted by 1st O c t ~ b e r ,  when the party 
will bc transferred to thc lnc~idiari of SO0, to execute the required triangulation be- 
tween Jubbulporc and Madr:~s. During the past Ficld Season the triangulation 
extendcd over a distxncc of 112 miles, covering an arca of 1,366 Equare milcs. A 
very crcdital~le an~ount  of secondary tr iangulat io~~ was also cxecuted. The total 
cost of the Series, up to 1st October, the date of its completion, will be about 
Rupees 80,743; the total area covered by the triangulation is 8,142 square miles, 
thus giving a rate of Rupccs 9-14-8, or nearly 20  shillinbn; per mile. 

Mr. Kcclnn reports t h a t "  Mr. Sub.Assisla~~t H. E. T. Xcclan woo dctachrd with a pmiy tocontinue t h e  Boon& 
Minor Triongulution Southwnrd to Iny da\va tlic position of tho P n L w  and 'l'oom of Kotah. 

"Mr.  Sub-Aasialunt 0. W. IS. Alkinson wns dchchcd a t  lhc  mmc time with n seeond party to aury on n Miim 
Trinngulntion on tho E~utt\.n~.d 10 Iny dorvn the foot of Nnlinrgnrh m d  tho Town of Chapre, with instruetiona to m a r t  
all threo nnglrs of the trionglea, nnd in no  cose (unless under peculiarly dillicult circumstnncea) to hnve angles @r t h m  
SO0, or lclcl tlmn 30'. ' I l ~ e  object with \r.hicl~ this trinngulntion ulra u n d c r t d e n  11- been nUaincd, but. I regret to my. .ev& 
of the onglcn nrc to be found Irclo\v lo0. 

" Mcwra. IT. E. T. Kcelnn, 0. \V. E. Atkinson, and H .  Peychors havc, throughout the  m m n ,   be^ m d  r d o u m  ir 
the  pcrformanee of their duties." 

t Mr. Shclvrrton reports that-" Mr. Qrorge J. Rynll WM dirmted to cl~.sr rRJ.4 mahe all prelimionrp a r r s n ~ c m m t t  
for the building of towcrn nt l l ~ c  prinripnl alutions, nnd lo lriungulnle on  LLo Nortlrern and Southrrn I'm L of Ule Mah 
Series, with t.11~ ohjmt of fixing thc  positions of svvcml town of lrnportnncc on both banks of t h e  River YuLlrj. Mr. RJsl  
clenrcd 300 miles of rnys, r l~ i r f ly  through thick low jungle, coUrckd materials [or the  ljuilding of  ton tower4 mnatructra 
filty pucco platforms on hi8 own t r i n n p l n t ~ o n ,  obaer~cd nnglrs a t  fifty wwndary  d d i o n q  nnd Bxrd s i l . ) - , ,ve  point. I J  
intcrscction,-twc~~tyI.l~rce of thcse arc Brat and accond clam towns. Mr. R y ~ s  progrcas was highly d u u t o y  ; his tr-1,~ 
which wen! most judiciously sclectcd, covered n largo cr tant  of country. 

" M r .  M.  C. llickiu wns rchinod by mc ns Observatory Assistant, in which q u i t y  ho  n.8 of great -vim. Netu 
the close of tllo Ficld Scnson Ilc wa. dctoched on Minor 'l'riangulnlion, when he oblrorsed rnglcs ot w a n & ,  stntions ; his trinnglce c ~ n b m e  a11 nrcn of 400 squnrc miles. 

" M r .  F .  Boll was detochcd to conti~luc lllc Minor Trinn ulntion begun by Mr. J. W. ArmPtrong during Iho pre 
oiol~s Field Srnwn. IIo wlu directed to conduct, this work along t$e banks of the  H ~ v c r  Chcnab, till he  ver19ed i t  by oon 
ncction wit11 1110 dogi Tila AIcridionol Scrirs. Iris progress, o t  lint, wlra not lapid. lvld as he wlra delayed n @ d d  uulb 
srquratly by bod wcnt.hcr, IIC 1s-as compellcd to rcmnin longcr in the  liold thnn tho rest of the party. 1 am glad, hoacvar 
to report thnt hc cnrried out oU that was ~ursignod to him. Hia triangulation, which 1s 1.10 miles in le3lgth, embrerirlg ru 
nreo of nboet 1,200 q u n r e  miles, closcs on tho sido Cl~iniout 11. S. to Hoojan T. 9. of the Jagi  Tih Serieq ond consials o 
forLy-Cbrec stations of obwrvntion, fmm which the positions of all p h  of i r n p o r h c e  on the b u L s  of the Chenpb f i v e  
hare heon determined." 



28. The ntl~nllap Party,  under the s~iperintendcncc of C'al~tnin I-1;1ig, Roy;ll 
(Ro~ltl~:\y) E ~ ~ g i ~ l ~ c r s .  I l : t ~ i ~ l g  c t ~ ~ ~ ~ ~ ~ l r t c d  tllo t r i i ~ n g ~ ~ l n t i o ~ i  in Nortllcrlr Ronrl)ny, \\-\-as 
tlc.l)utctl to exccutc a series of tri:luglcs to thc Sol~tll  of the l)al.allr~l of I ~ o I I I ~ J ; ~ ,  on I 

tllc ~llericlian of AIangnlore. lVl~il(h the 1,relirni~rnry ol)c.ri~tio~~s aild sc~lectio~i of 
etatious wcre p r o c e c t l ~ ~ ~ x ,  C'nptni~l Haig ~r~a ic* l~ed  tn t l ~ e  origin of tlre H o n l l ) ; ~ ~  
I,ongit~idinal Scrics, wit11 n view to n ~ a k i ~ ~ g  this Series tlorlble tl~rougl~ont, I)? :i,ldiiig 
flank s ta t io~~s ,  SO :IS to fi11m llolyAor~s ill l~; \ l ts  \ \ ~ I ~ I . c  t l ~ c r e  were only single trinnglcs. 
0 1 1  reilclring the groll~rcl. i t  \vns jhund tll;rt tlic c~itls of t l ~ c  Bctler Unhe 1,illc wwc, 
filrtuuately, in good preservation. T l ~ r c e  of t l ~ e  :~tlv:~need stntioirs Irnd. I~~)\vcver, 
bcen con~l)letely dest~.oycd. C'ol)t;~in Haig ju~liciously dcturnlinccl to trii111g111;tte the 
Series anew, ns far T\*cst as the hlnng:ll~~re 111rrid~nr1. Tho rcvision l ~ i ~ v i ~ ~ g ,  Lcen 
executed \\.it11 :L i11uc.11 su1)erior i ~ r s t r l u ~ ~ e n t  to tlliit e ~ n ~ ~ I o > - c d  i11 the origilliil t r l ; l i ~ g ~ ~ -  
latioll, the value of this 1)ortiori of the Bombay Longitucli~~al Sorics is v c ~ y  greatly 
enlianccd. 

20. Having ro~upletecl tlris r r ~ i s i o n ,   aptai ail^ I la ig wns l)rochctli~rg wit11 
the principal triangulation 011 t l ~ c  nrc~.itIi:~~r of M ; I I I ~ I ~ O I ' ~ ~ ,  ~ I I C I I  all ~llrti)\v:\rd nevi- 
dent brongl~t l ~ i s  operirtions to :III ;~l~rlll)t  terllri~ratit~~i. 'l'hc larg(r Tllcoclol~te was 
set up for ol~servatiol~ on t l ~ c  to\vcr st:\tiol~ of l';rl\va~r, n.11c11, ~vitllol~t :I]]!- 111.eviol1s 
\viiniing. tlrc tower gave \v;~y on O I I ~  sitle. cal~silrg tile fill1 of tlrc, i ~ ~ s t r ~ u ~ ~ c l r t  ;111cl 
ol)servatorg t ( ~ t ,  wllerel)y tlre instrunlcnt was so seriously i ~ ~ ~ j ~ u e t l  that it is inc:l- 
p:111le of 1~ei11g aga i l~  i~sctl. until it Irns 11ee1l rel~:rirctl by the ~nakcrs  in l ~ ~ r ~ l ; ~ ~ ~ d .  
Portuniltely, t l ~ e  horizontal circle. tlrc most v:l111:1l~lc po~.tio~r, a lq~ca~ ,s  to h n ~ c  cs- 
cnl'ed illjnry, but the ~ ~ e r t i c a l  circle was (1estro~-cd. tltc i ~ ~ j u r i c s  arc sl~rlr tll;\t 
the i ~ ~ s t r ~ ~ n i c ~ r i t  cannot be rcpaircd in this co~mtrp.  Cnl)t;rin Haig t~t111vc.nc~t1 :I ('orlrt 
of Erllluiry to report on t l ~ e  circwrlstir~~c*es; tlic lrrc~et~cdingn of tl~cl VOII I .~  11i1vc 
al~,eatly I~ecrl sul~mittcd to Go\-crn~~rc~it .  'I'l~c C'or~rt ci1111c to t l ~ c  ol)iniolr, in  \vlrich 
I cntirc13 concur, that the f:lll of tl1c1 to~\.t.r was t~ccusionccl by t l ~ e  s~ltldc~n and 1111- 

e s l~wte t l  s i n l i i ~ ~ g  of t l ~ e  g ~ v l ~ n c l  11cltr\v, aucl that nu blame is attributa1)lc to Capt:lin 
H:~ig, or any otlier person, for the nrish;11~. 

30. Captain Haig lncl already tnrrled out a very rxcc~llent se:lson's \vorlr, 
c o n ~ ~ ~ r i s i n g  thirty-two trinnglcs, c o ~ c r i n x  an nrcn ot' (i,625 sqllnre iniles, 
a11d extending over a lerlgtl~ of 260 rniles, \vhcreof GG allpertain to tllc AI:l~~galorc 
~neridian, and 194 to tllc parallel of 13unibay. 

31, Thc Spirit-Leveling O~pernt io~~s were cnrrictl on Ly Mr. D o ~ l n ~ l I y ,  Civil 
Seconrl Assistar~t, i~ntler the superintcntlence of I,icl~tenarlt Thnillier. The pal-ty 
iiccc~n~pmiccd me to C;llcutta, to receive tllc 1lc:cessarg i~rstrnctiol~s r c g i u . t l i ~ ~ ~  the 11ro- 
gr:mmmc of t l ~ e  ~easou'n oper;rtions, \vl~iul~ coiiltl I I V ~  I I C  tlccirletl OII ilrltil 1 h;~tl o l ) t :~ i~~e( l  
reli;\l)le inti)rnratio~~ rc.g;~rcling the K:lil\v;~y levels l~ct\vecn C'nlclltt:~ a ~ l d  Agra. I 
11ad hoped to be able to i ~ ~ c o ~ p o r a t e  t l~esc irlto our w ~ r l i .  so as to  :~voitl tlic I:~bor 
nrld espmsc of' carrying a line of' levels all tlrat clist;~~~cc. I)nring the prcviolls 
Field Se:~son, a connectiori hail Leer1 ~n;ltle. at Agr;~.. \vitl~ tlle Itail\v:~y )evcls Inougl~t 
lip from Cnlcuttn, and the Trigol~ornetricill Sl~rvey Icvels, I ) rol~gl~t  up from tlri? rrlcall 
8e;l ; ~ t  Knri~cl~i .  Tile two sets of results difierctl ~ J Y  aborlt t , w e ~ ~ t y - f t ~ ~ ~ r  f ~ ~ c t ,  ant1 it 
was Iro1,etl that all ditrerence would diunlq~ear, on conncct in~ the Iiniln-ay datum, the 
site ot' Howrah Dock. with t h j  menrr set1 level of the Unp of Bengd.  

- 

'Cltl, work nllnttrcl lo Mr. Civil Srrontl Assistnnl Tln C n ~ l n  rrns lo c n v  0111 lllc l i t ~ n l  work or HI,* ~rmndsrv Qozcrnt 
C4,,,~t S~.ri~%r h,ln Sumt 1,- C'ntn\>n!-, tlw Stnliona of whiclt 111, l ~ n r l  relrrted during tllc prcvio~~s Firld Srnson. *lie Scrips 
,.nall~rirr, I ~ ~ o ~ ~ ~ I ~ - , ~ i ~ l l l  lir?ll.c~lna* trurnelrr, it drtrrminrs tlw gm~mpllirnl ~ 1 0 ~ i l i o l l ~  of Sllrnl. Iltlrnrlnr, nnrl Cnnlhny, n n d  t rn  
~ ~ ~ i l u j r  1 ~ ~ 1 1 ~  01111 purtm : il crn%*w I I I C  large Hirrra 'l'upty, brrl)rt<ldnh nncl Dll~gc, nlsn I ~ r o  amnll utlrs, lllr K P , ~  nnrl l l ~ c  
~)~,l,,r, twd C ~ ~ ~ P T H V P I  R I A W ~  1.2W q 1 1 t 1 r e  n ~ i l v s  of COIIIB~T).  I r i n t ~ g t ~ l n I ~ d .  B[r. DR Cn(~t~i'i\ o~t t- t t~rn ol  ~vork is I I I I I L ~  r r ~ d i t ~ l ~ l ~ . .  

31r. ( ' ~ l - i l  Swonrl .\wialnnt JfSQill wus u lq~u in lc , l  I n  srlrul xnnc rw*h slnlionr on Ihr Donlhny l n n C i l ~ t c l i ~ ~ n l  Srrirm 
",,d I\I,.I> 10 l~ r , r~~cc l  1 0  l l l~~br tv~br ,  n ~ ~ d  wlrrt ~lnlion* h r  n ~110rl I.ongil~~~lit~nl Scrim, co~inwl ing  1 1 1 ~  Ivnninnlicn~ of l l ~ c  S,t111lt 
liwtkun Scrlcr \\-it\> lhr >lnngnl#~rt, 3lcrid1onnl P r r i ~ e .  On I l l ?  mn t l~ l r l i o~~  of Ibis work Inr nctrl to Jlclgnum, nnd lnirl out n 
srrirs lo (ion. -4llrr t l t ,n ,  Mr. .\l'(lill o n ~ l i n ~ ~ c d  Ihr st~lc~elion of tltr slnllorls of t l ~ r  hlong~lorr Srrirs OII  tllr nlcriqlian of 
7 z 0  SOI~III l ) I u ~ r ~ n r ,  mlt ic l i  1~ ~ ~ l ~ a ! ~ c c ~ l  to wit11111 I h i r l v  n ~ ~ l w  ,IS ll~~n~,tlor~~, 0 1 1  t l ~ i a  uork  Air. > lc(hI l  Blrsl n ~ c l   will^ 
rno;,,. ~ l i l l i r ~ ~ l l ~ r e ,  tltr srtrlitcr of Ihr uuuntrg k i n g  rorcrcd' r i th  d ~ a e e  rcuk jultglr, nntl lllc lops u l  nll 1111. hill" tsillt IligIt 
trlr; ; R ~ n n l i y n s t ~ l  rpi~lcn~ir. fcrrr wns olso then prrrnlcnl, frnm w b i r h  ncnrlg I h r  whole pnrly rl~llbrrd ltlorr or l<,as. Mr. 
II'OilVr pn,p.rrrr, tlll<lrr 111t,.r riwan~atuncrs, nnr  mmt atliarnrttory. 

Dlr. .4r,clillg l ~ n r l  rliorgr of tllc buildit~p parties on llrc Mongolore Jlcridionnl Srrier, nnll n-ns nlm rmlr lo~rd ill 
o b r r i n g  srevndnry ~rinn:la,-. 

3lr  Donohm thro~tgl~out the rnson run employed in the obwnalorp and in the ofire, on c u r r c ~ ~ t  work. 

BOMBAY PAuly .- 
?.r.rrrrrlit,r Ofi,,. 

Cllptl~it~ C(. 'l(. 1 l . 1 ~ ~ .  
1st ~ s i a ~ t l t , ~ :  

Asrirtnrlr. 
J. J)rC(on.. Er, 

Civil ZINI A*isli, 
J. M'(in.r,, Kui 

Civil 2nd 
S~zb-.lrsia/nntl 

Mr. C+. A. >\SI~I \ ,  

2ud CLm. 
UI.. l)nsu~tor,  

3rd ('111s~. 





Iie ltcnont Tl~eillirr rundcred v e r ~  vnluablo wistnncc in mdi~cing the field work of the Levcling Operations, 
tila Ts'ohlcs of Hcigllls l;,r publirntion. 

hir. Donnrlly rrpnrtr lhnt he wns mucll delngrtl by the discreponciea til~icll s e re  found hrtwrrn hiaIorols and tho- 
of the h i lway .  Thry cnttrilrd tho r ~ . l n ~ ~ l l r ~ m e n t  of two Section*, ollC flficcn, the othrr twrntr-sir, miles ill Irnmth. In the 
first the d w r r p a ~ ~ r g  n.as lire fcct ; in the scrnnd, serentccn nod n.hnlf feet. Mr. Donnellg &ld his Assistant ~c-rncnsurcd boti thew ~ t ~ o , s ,  O I I ~  obtninrd r~a~tl ta  diWerine. from I11rir fint rcsulla by ouly .032 of a foot in he fil.at instonm, ,043 
in the r n n d ,  clcnrl~ shewing tlint lhc cnor  did-not lie in their nork. 

In tllr coorw of tlir Field Yenwn, Mr. Donnrlly lnid down ninc Q .  T. 8. Bench Mnrks, liled two G. T. R. Trinono- 
Storione, nnd counocted one hundred nnd fortyone points, principally Rnilrvny Milr.stones, Bridke, Beuoll F$nrks, 

and Stalion Plnlfonns. 
C0)lPAHISOS OF R.lILWAY ASD 0 .  T. SURVEY I.EVELED IIEIGHTS. 

[ 10 I 
tions had reachecl the vicinity of Bhagulpore, when Mr. Donnelly was compelled, 
Ly s c ~ e r e  illncss, to close worlr. , - 

MEAN 

: 13. T. Srav~~.  I R n ~ r n a r .  
Nause or I 

RAILWAY RT.ITIOFS ATD \ U r i ~ h t  I Hriqht I IIripht 
B x a c . ~ ~  bInsrs. 1 nhovu JIcnn nhovc IIo\\-rnh nbove IIatr-tuh 

Srn I.rrrl. ( Dork Hi l l .  : Dork Sill. 

" D ~ l u m  ~i:e nt Kc-jiri nbore thnt of Kydd's Oungc, . . ... . . . . . 0 2.88 
Sen Level nhore the Dntum Line of Kfdd's Ooage, .. . . . . . . 9 0.63 -- 

#'Which rcdtacd to decimnls of n foot bcromra, . . 9053 
I0\Thich d i L n  fvom my cIrl?rmninntion by holf o Foot ; bill, if the tidra nt ~ k j i r i  for ~ c h r u n r r  nnd bInrrh hc done 

t & a  into ~ o e n t ,  nt m-l~i~.lt prriocl l l ~ c  i~llnnd wnlcrs Iloning scntinrd are lo~vcst, the result nould ng'ree with that derived 
fmm my diwusion of tllc tides at Culcutts to nbout one inch." 

LEVELS OP THE RIVER'S YOUTI1 AT 

3lozTns. 

1850. 
Jnnunry, . . . . 

Februsrg. . . . - 

Ma&, . . . . 

April,. . . . . 

Mny. . . . . . 

June, . . . . . 

November. . . . . 

December, . . . . 
1851. 

Januny,  . . . . 

Februny, . . . . 

M m h ,  . . . . 

April,. . . . . 

May, . . . . . 

June, .  . . . . 

Mcnn Bcinht of 3en Level nhore 

" T. 
- 

h i lwo~ .  

KfJlRl. AT REAP TIDES. FOR TllIJ YOARS 1850 ,\XD 1851, BXCLUOlNO 
TllE SOUTII-Slisl' ~l0xn1021. 

REMAIIK~. 

Hidlest 
Low k n t e r .  

Feel. I ~ ~ e h e a .  
6 0 
4 0 

6 6 
4 9 

6 0 

G 9 
4 9 

6 9 
6 3 

0 6 
G 0 

Lcvcl of Roils. 
Do. 
Do. 
DO. 
no. 
Do. 
Do. 
Do. 
Do. 
Do. 

N. W. Plinth of 8hLion.hnuar. 
'qum centr' ln^. 

opllositu Un~,k~~~g.ofice. 
Lerel of Raila. 

Do. 
89'"" On Line to *., 

marked +. 
Ecrl  Stone nf Ctnloan~, W.  Gate 

of Fort, N. aide, ori$nal R. M. 
- .- .- - 

Srmmpoor, . . . + 211.!11!1 , + 3t : , . i2  + 32,230 + 0.322 
hnd-, . . . 1 4- 42.2!)8 + 51.031 + 5.1.1.10 - 0.109 
I ,  . . . + IliC!l7 + 58.330 + 71.260 + 5.070 
Rtnrdrrnn, . . . + 100323 + 111'958 I + lOi'2GO 4- 4.G38 1 P m n  Ju~~cUon.  . . -1 131 :,XI + 1 1  + 12W250 + *;122 

C'pn:hcs, . . . + lCW:l30 1 liS'lI63 + 1i6.250 + 3 . i l R  
liullsrpdm. . . . + 143.5W + 165.312 + 151.230 + 4.112 / ~~ Bulb  B. II., . + 116.810 + l..M + l l l 9 6 0  + 3,483 

Pskorr. . . . . 
Tesnphu ,  . . . 
f i h -  B. M.. . 

Loacvt 
High Wntcr. 

Feet. Ilrehcs. 
11 9 
11 9 

11 0 
11 G 

11 0 
12 0 

11 0 
1'2 6 

12 0 
13 0 

13 3 
11 9 

MEAN. 

Feet. In~.hes. 
8 41 
7 101 

8 3 
e l a  

0 . o  
8 4a 

8 lot 
8 7k 

9 41 
9 I t  

9 10t 
10 4 t  

+ 104.a92 + 103.779 

+ 110.800 

inches. 
the Dntum Line at  Kejiri, . . . . . . . . 8 9.76 

9 8 lot i t  

8 9 
9 4t  

8 I t  
7 7) 

7 9 
7 7 t  

7 lot 
9 0 

9 0 
8 9 

9 I t  
9 9 

10 3 

" 1  i t : 
11 9 " I 1 2  3 

11 9 
11 0 4 3 * 

+ 110.0233 
+ 115'412 

+ 122.533 

4 3 
6 0 

4 9 
6 3 

5 3 
7 0 

6 6 
7 0 

6 0 

+ + 1 ~ ~ 1  

11 3 
10 3 -- 
11 0 
11 9 
-- 

12 9 
10 6 

12 9 
12 6 

6 9 

+ 1 1 2 1 0  + lZY'860 

+ 135.340 

:: I 10 0 

. . ~. - 

\ + 3.575 - 18'838 

- 12.807 ! 
( 

+ 121.ng0 

feet. 

- ls.819 ( 



lSTRONOMICAL PARTY. - 
.I. Nrcol.sos, Ksq.. 

hsirl. S ! I ~ I ~ P ~ U I ~ . ~ P I I L ' I ~ O I .  

n. Tlr~.on, K s q ,  
k11d . \F s~s !D~I~  0. 'r. S. 

31r. A. Dc S o w ! ,  
Is1 C'1:~qr Seb-I~31s tunt .  

[ 11 I 
34. Dllrillg tile year under review, 1 was c:lll~,cl I I ~ ) I ) I ~  t o  c:ollr'~.t : i l l  1 1 1 ~ :  

data of Ic\rels, existing in t l ~ e  1'11l)lic ~ Y O I . ~ < S ,  liail\v:~y, ; I I L I ~  ? ~ I I . \ . I ' ~  o f l i ( .~~? .  
all over Indin, in order to rcducc t l lc~n to n conlnion t l : ~ t ~ ~ r ~ l .  *is  :I first st1.11 ~ I I \ \ . ; I ~ . I I S  
this desirable Incaslve, I have I)~lblisl~ed a vol11111c of '1';11~1cs I I ~  I,c\.cls. I , : I s ( . I ~  o r i  

tllc Sl)irit-Lcvcling Oljera.tions of' t11is Sllr\-c!, 31111 1.ctlllc.c11 to tlic I I I ( . : I I I  +(.:I I ( . \  1 . 1  of 
I(araclli H:lrbour, as tlreir clntrnn. Additiol~;~l vol11111es will I)(: ~)ul)li.el~c*ll a s  :;OOII :IS 
possible. They \\rill enable Ofiiccrs of tlle Puljlic \ \ ' o~ . l i~  : I I I I ~  I l ; ~ i l \ \ . ; ~ ~ -  I ) C J ) ; I ~ ~ I I I ( I I I ~ H  
to reduce tllcir levels to the ~ l r c a ~ l  sen, 11)' colunccting tl~crn \rritll tl~c: I L ~ : I I , I > S ~  Uctrch 
Mark, or Station, of t,hc Trigono~nctrical Slirvcy. I n    no st il~st;lnc.c:s. Iro\vc:vcr, t l ~ c  
business of c o n ~ r c c t i n ~  \\,ill I)roLal)ly clevolve on the S~l rvey  l ) e l ~ a r t n r c ~ ~ t .  At 1)rc- 
sent, \Ire ]lave only one L c v c l i ~ ~ g  I'artp, \r,I~icll is eml)lo~ecl in 13c11g;ll ; I tlicrcf;)rc 
sub~nitted a project for the fbr~nntiorl of o t l~cr  ~ ~ a r t i e s ,  to carry on ol.)eratio~~s, si11111l- 
taueously. in the Madras and Uo~llbi~y Presicle~~cies, as tlle only means of spceclily 
acco~n~~l i sh ing  an opcration, of which thc practical value will l)c greatly c i~ l l :~~lcc~l  
by e ; d y  comI)letio~l. Unfortunately, financial reasons have i r~ te rhrcd  to prevent 
this p r ~ l ) o ~ a l  fro111 1)cing sa i~c t io~~ed .  

35. I noby 13rocce~l to report on the Astronomical Ol)scrvations, for the rle- 
termination of tl.le Latitude alld Longitude of the Aritla~nnn Isl;nrtls, which were 
instituted 011 a rcpresentatio~l by the Snl)crintcndent of Port  I3lai1.. that the erro- 
lleous to s o ~ u c  of' these Islands, in the prrl)lislled Cl~arts,  endan- 
gered the safety of sllil)s sailirls between Clalcutt:~, and Sir~pnporc. Ullcler the 

orders ot Government. in thc H o ~ n e  Department, the Snr- 
No. 2,071, dntcd l6ll1 Nor., I8G1. 1-c,yor Gcnernl 11nd clep~ltcd n Sr~rvcyor, Alr. Nicolson, to 
concluct t l ~ c  noc,csp:1r\. ol)scrvatio~~s. the s~ll)crintcntlcnce of which was subsequently 
transf'crrecl to tlrc 'I '~~;~onon~etrical branch of the Survey. 

3(j. 311.. Kicolson stnrtc;] from Calcntta e;lrIy in Dccrmbcr, 1861, to recon- 
noitre the Coca :rt~tl ~ ! I ~ ~ : ~ I I I ; I I I  1s1:11111s. 1Ie fol111~1 that, in order to t;rke a complete 
Hel.ics of' r \ s t r ~ ~ i o ~ i ~ i ~ : ~ l  O I ) s c r v ~ t i o ~ ~ s  at  the Great Coco, it  \voulrl be necessary to 
llnrc :L stea~ner I)l:~c.ecl at Iris tlispos:rl for s o ~ n e  weelis, to keep 11p his coni~nmiication 
\\,ith l'ort 131air, : I I I I ~  b1.illg the ilcccssary supplies for his party. 

37. ,kl)or~t this t in~c,  a comn~nnic:rtion \\,as rcccived from the Ro1111)ny Go- 
\-crrnnt,~~t. rcl)rcscntiug t11:rt there xva~s as 1nuc.11 dorrbt 

Bombmy Goret.l~rncnt I.etrcr, So. 
25, rjnted 11111 J,,,,,,,,~,., 1H(;2, to al)o11t tllc nrcnracy of t l ~ c  l~osition ot' Port  ll l ;~ir,  as oi' tlrilt 
t 1 1 ~  Scrretnry to ~ovdrnnle l l (  or of the Coca Isl;lntls. Unclcr t l~csc  circ~unstancee, it seemed 
Dengnl. ailvis:~l.~lc tlrat hlr. Nicolson sl~ould begin ol)eri~tiolls I)? 

fixing Port Blair, in o~.tlcr tlrat the l)rol)osc(l ol)crations rrright l)c co~n~ncnccd  at  
the place where the grcatcst f';tcilities fur their esccntior~ existed. 

38. The i~l;lcc:nr;lcy of t l ~ c  l ) rc \ se~~t  C11:lrts of tlle isl:~~~cls Ipinx l~et\vecn 
Sumatra ant1 Rur~na  being :ad~llittctl on all sitlc~;, it nppc;ircd Ilcccss;ny, ill the ;~1j- 

sence of :lily r c g l ~ l ; ~ r  survey of' t l~osc isl;u~ds to fix. :~stronc?n~ic;~l olscrvations, 
the positions of :ic.l~ccn I-Icad, Port  Hli~ir, tllc (:rc:~t Coco, or tllc I'repnl.is Isl:~~nd. 
and an ial;~ntl in each of the o t l~cr  gror~ps, ii~ter~nccli:rte 1-letween Achccn Heat1 and 
Cape Ncgrnis. I t  is bclicved t.l~at the rel;ttivc pos i t io~~s  of the t n n t ~ ~ a l l ~  visible 
islands of' e:ich groul) are :~lrea(lg correctly shown on the Cllilrt~ ; cnlrseclt~c~~tly, by 
dct,ermining t l ~ c  al)solute l)osit,iot~ of' a. 1)0i11t i l l  C Y I ( ' ~ I  gr01111. it  ~ v o ~ l l d  llossible to 
rectify the csisting Charts, \vit.hout nlilklng a g('11eri1.1 re-s11rvey. 

39. Mr. Nicolson, 1iavi11~ coml)Ictetl Itis rceo~~noiss;ulcc, rc:tnmed to C:\I- 
cuttn in F c l ~ r ~ ~ a r y ,  1862. by wlricl~ tinle onc of t l ~ c  IarRc 3-t;)ot ast~.o~~cl~nic, :~l  circ,les 
of the Trijionomct~~ical Sr~rvcy I ~ a d  been got rei~tly, and a l)(rt,:~l)lc i ) l ~ s c r v : ~ t ~ ~ ~ ~ - ,  \vit.ll 
rotating d o ~ ~ ~ c .  co~~structctl  for t l ~ c  ol)sel.vntions. 'l'11c1~ w:la no ,gootl astronoll~ic;ll 
tclcscol~c :~v:rili~lrlc in tllc stor(-s OF tlic hl :~t l~eln:~t ic:~l  Instrulncl~l I)c~l~:ll~tnlc.llt; t . ( ) l l -  

~e r~~tc r i t ly ,  All*. Nic.olso11 nr;ts direc:tctl to tnltc :dl his o l ) s c ~ , \ - : ~ t i o ~ l ~  ~ \ - I r ~ t l ~ r ~ ~ ~  ot' r ~ c ~ c ~ l r I -  
tations, oclipscs, 01  I I I ~ O I I  crrlmiuations, wit,\? t l ~ c  telcacn)oc: of t l ~ c  ;1st1.,1~lo~~~ia.;~1 (.il.l.lCs 
wll i~l l  I I C  collltl 1,Oillt to :Uly ) , I I ~ .  of th(! sky. throrlgl~ t l ~ c  : I ~ I ~ I . ~ I I I . I .  i r k  t l lc I.l,t;ltirl:,r 
 don^: of thl: (d)srrv:rtory. (\;\7illg, I I O \ V ~ V O ~ ,  to t11r s111:111 I I I I I I I I I C , ~ ,  1 ~ ~ '  ( ~ ( ~ ~ * t l ~ ~ ~ ~ ~ i i ~ l l ~  

:tnd (.~rllninati~lns ~v l l i ( ' 11  ~ C C I I ~  ~ i l o ~ ~ t l ~ l y .  :rn(l ill(' ~.isli of Iosil~:,r SOIII(: I I ~ ' ~ ~ I I ~ ~ I I  i l l  cl01~11y 
we:~tllcr, Mr. Yic.t~lsc~n \V;IS dirc.ctet1 to 11;lsc l ~ i s  ol)sc~r\.;~tions t i ~ r  I,(I~lxitlll l(l  ,,llje{jy 
the 1nc:lsruolncnt c~t' lunar zonitl~ dist:~nccs, for \\-l~ich t l ~ c  astrc,lloll~i~;~l (,irc.le is 
acI:tl~tcd. I l c  W:IS slrpplied wit11 an :rstrononlical clock, :inJ ;dl otllcr nocessal,y in- 
struments. from the C;~ lc r~ t t ;~  O1)servatory. 

40. In  May, 1862, Mr. Nicolson h:~d aet u his obecrvatory at  Port  Blair, 
and w:rn rcn(ly tn cnnrmcnce n1)~ervationw. TTn /' or t~~r i : t t e l~ ,  the  season of fine 



wcnthcr had thcn nearly ternrinatcrl; thc hlonsoon ect in  with 11nusua1 severity, 
lliglrts L~vornblc i;)r o b s e r v i ~ ~ g  were fcw and f:tr bet\\ ccn, mrtl, conscqlicntly, several 
r ~ ~ u l r t l ~ s  clal)~c.cl before t l ~ c  \vlrule of' 1l1c Irccchsary obsc)r\-i~tious for Latitude a r ~ d  
Lvngitutlc wcrc conll)lctcd. The \vorl< \v:?s h~vtllcr i~~rpctlcd by t l ~ c  clclays a t t c~ lda l~ t  
un 1)ustal conrnrur~ici~tio~i bet\vccn Cillclltti~ and l'ort Hlnir, nlaliing it very difficult 
for II IC to cscrcisc that clc~grcc of sul~ervisio~r over the operations, wl~ich t l~c i r  dcli- 
cate aiid clificult lr;ltt~rc r~(~11ircc1. 

41. By tllc cnd of 18G1, bIr. Kicolso~i rcpoltccl that he had takcn a snffi- 
cicnt numbcr of obscrvntio~is to f s  tlrc position of l'ort Blair ;  hc, thcreforc, ap- 
plied for n vcsscl to be l)lncctl : ~ t  his disposal to cirnLlc l~illl to procccd to fis tlic 
positions of the Great Cuco, and ot11c.r isl:~~lds. O\ring to 1)oet:il :11ic1 o t l~cr  dclajs, 
it was not ulrtil thc cud of Fcb~~uary .  1863, 011 lily rct11r11 fi.0111 Viz:lg;ll)atn~rr, that 

Ucnlo of Srrrrlnyv to Gorrrnnient 
1 lc:ti.nt fionl tlic Ali~ri~lc Dq):ll.tn~ent that no vcsscl \\.as 

of I,,,I~,,. J I ~ ~ ~ ~ ~ ~ ~  l)Pl,III.~lll,~,lt, :~v:~il:tI)lc, nor C O I I I ~  OIIC b~ got rcirdy b c h r c  tlrc fine 
No. 199. dll(cd. 1Btlk Fcb, lbrJ. \veatllcr season j\rould ]lave tcrmillatcd. 

43. From t l ~ c  sanlc co~nmunicatinn I also learnt that tlrc Secrotnry of Stntc 
for 1ndi:l 11ad orclcrcll u cnnrl)lctc bIn~.ilinre Survey of t l ~ c  Antlamnn Islunils to LC 
c s c c ~ ~ t e d .  I h i n g  tthcn in C:~lcatt:t. I \vent to Capt:tili li-liliic, tllc Secretary to Go- 
vcri~~rrcnt of 111dii1, h1:uinc D:l~a~.t~nc~rt. :tnJ wns ilifornred that, 1111clcr il?strl~ctio~ls 
tiom the Adnlirnltj- Ilydro~rnl~llcbr, it lr:~d Lcen dctcrlninetl to lind tlic ditl'drznccs of 
Lol~gitr~cle Let\vcclr the \7ixr~ous groups of islands, clirono~~rctrically, by a battery of 
tllirtccn or foui-tecn cllronometcrs. 

43. The circumst:unces under \vliich it was originally proposed to f s  n 
series of ositiuns 1))- astrol~omicnl obscrl-ations I~nd  t l ~ u s  c~itircly nltcrccl. T l ~ c  
e o a ~ ) l r t e  &;lritiloe Survey, \v l~ ic l~  l ~ r s  bee11 ordered 1))- the Right Hun. tlre Sccret:lry 
of State for India. rentlers fin,tlrcr nstro~lo~nicill obscrvations unncccssnl.;).. Thc dc- 
ter1nin:ltions of diifcrenccs of Lor~gitrltlc. \\.hicl~ arc t l ~ c  o111y really diilicult portion 
of the \~orl i ,  can Ijc tlonc cl~vo~ro~~lctr i (~:~l ly by tlrc h I : l r i~~c  Surveyors, with ml~cli 
greater rapidity a ~ r d  ccononl!-. :lnil, 1)rol);tbly. even \\-it11 grcatcr accuracy, tliun by 
the best astronomical obscrrntioi~s for absolutc Longitude. 

44. Consequently, in Marcli last I dcsircd hlr. Nicolson to restrict liis 
operations to t:lking as many more observntic~ns for thc clctcnrrinntion of the Longi- 
tude of Port  Blair as could be obtained bcthre tllc setting in of tlrc hlonsoo~r, urrd 
then to return to Calcutta. H c  reached the Presidency in June, and lias ever since 
been e~nployed in r e d u c i n ~  his observations. T l ~ c y  consist of 32 lunar cul~nilra- 
tions. I:% l u n : ~ ~  zcnitlt cl~stanccs. 130 transits of clocli stalSs, and 163 ~ncricliorinl 
zenith distnnccs of stars for Latitude, observed u to thc 12111 Marcl~, when tho 
astronomic:ll clncli nrct wit11 nn acci(1cnt. ancl hlr. fticolron was aStcr\vards obliged 
to cml)loy a chronometer. His s u L s c q ~ ~ e ~ ~ t  o1)scrvntions nrc, conscqne~itly, not as 
\ - a l ~ ~ : ~ b l e  as tllc earlier ones; tllcy consist of !) c~~lminntions, (i4 lunar zc~litlr tlis- 
tnnccs, and 36 clock stills. T l ~ c  \vltolc of tlrc Li~titodc obscrrotior~s hnvc l~ccn r2- 
d ~ ~ c c d .  and found escccdjngly ~:~ti~fi~ctor!. T l~crc  l ~ n s  not yct becn Icisnrc to r c d u c ~  
~ n o r c  than n fvw of t l ~ e  obscrvations fix Longit~ldc, but tllc rcsr~lts obt:~incd l ~ i t l ~  ~ t ,  
are satisf:lcto~.y. Thc final resulting Lor~gitlldc will bc com~~iunicntccl for publicn- 
tion in tllc Cirlc~ittn Gazctfe as soon :IS ascertained. I t  sl10111cl scrvc ns an c s c ~ l l c ~ l t  
datl~ni for thc pro lnsccl hIal.iti~nc Snrveys, ancl s a w  tlrc cspcnsc of' n scrics of I royages b e t w e n  h adras and Port  Ul:~ir, \vl~iclr would otherwise hnvc to I)c incurred 
to obtain a good chrononrctric determination of thc Longitude of l'ort Blair. 

- - 

Mr. Sirolson rrporls N follons :- 
" In  dtlnr I krpt up r r m -  ni~I11, in l h r  I~opr o l  o h t n i ~ ~ i n ~  ohrrrrnlio~ls, hut nlthongl~ fhcrc W n s  no1 m..cl~ rnin, 

clotds nlnnrs I ~ u n g  orcr l l ~ c  irlnncl, trrnrlp nll nizht, rind, ronwq~~rnll~. r rv  little cot~ld he donc. In  .7111y, A ~ ~ ~ i c s t ,  nnd 
G r p l c m l ~ r r , ' ~ ~ r  I trnrv arotllcr prr,roilrtl. nncl rqllnlls \r-rrc l r r r l ~ ~ r n t ,  n;ld mm;w on so sn<l,lcnlv Ihnt  i t  llrvnkr rlrcc:ss:lrT to 
tie clown 1110 oiarn-niory nil11 lnwc rdprs to poslr bilrird i l l  l l ~ r  prottncl : cvrn  will^ l l ~ i a  p r ~ < ~ s i t ~ i o ~ ~  1111. roof a-ns nrnrly 
rnrricrl OR (ivo or l h m  l i m n .  I n  O~.tol,rr, w l ~ r n  l l w  srntltrr morlernlccl, 1 oprnrd lllr absc~rvnlorj, nncl ~nnc lo  ~ ~ r r ~ n n ~ l i o n a  
lo obrcrrr. h ~ ~ t  nr i l l~rr  d u r i n ~  l h n t  l n n n l l ~ ,  nor h ~ c  lo l lon i ,~~  iiovrmhrl. nnd  Dr r rn~ l r r ,  11t1~1 WI.U mwll  vlc,nr shy, ill COIIIC- 

qurnrr ol \rl\icl~, r r r r  lcu olrarmnlions a-rrr Irrkcn. I n  dtbnonrv, lllp wcnl l~cr  \TO I ~ c f t ~ r ,  n n d  some o0 ,vrv : t l ion~  WPI.C mndo, 
h h  lor ht i t talc  and h g i l o r l r ,  hut  l l ~ o  pnping clo~ad~,  II. .ua11nl, cnuard n nmel drnl 01 inlvrri~p(iun 1 0  111r proBrrbs of 
the work. In F ~ h n ~ e r p ,  moat of l l ~ r  ob-nlions for Ln(iltarlr nnd l a n p i l o d r  :,err nlnrlr, nncl 1 hrlicrr Ihc rr*ulls of Ihroo 
eb.enstions will bc found the bwl. Ae;nin, in Blorrl~, rrrrpt. for II fr\r rlnyr, t l t rru wrrc nnrlrl~ n ~ i n  nncl r lo~~l la ,  ul~ic,l~ put 
m dop to ohrwntions for a timr. I no, nlao ~ h l i ~ r u l  lo po nrvny for II fi,~.l~tigltt, l o  Ross I.*lnnd. for r l ~ n t ~ p c  of nir, o I WM 

d e r i n g  lrnm fcror. I n  April, I I l r  .Sot~lh.W-rs( > I < ~ M M , I L  l lnrinc r l  in,  rrrg few ohrrrrnliuns r r r c  nlnelr. 
" Mr.  Rwonrl i\s.istnnt l'nylnr joinrnl on Ilbr 1411t April, hut,  ~ ~ n l n r l ~ ~ n n l r l y ,  loo lntc lo tnkc pnrt  ill Illr obaorvn- 

tions. During t l ~ r  whulr l i n~ l -  Itr wnr on Ihr islntul, not n P ~ I B C I I ,  f u v ~ r n l ~ l ~  1 1 i ~ l n 1  ror olwrl~ntion I I P P I I ~ P ~ ~ .  

" Find inn  I l i r  N a e l l ~ ~ \ \ ~ ~ w . . t  31onsr*n1 Ilnd r.t i l l ,  n ~ w l  I l ~ r n  anr no fttrthrr ,,lltnnrr of linn \rcmll~r~.. nnll Mr. Tnylnr 
b i n c  ntisflrrl  a ~ l h  the obwrrntior~s InLen bp mr. 1 ImL ~losrn lllc inslrumcnls, nnd quillcrl Port Dlnir, ail11 lny parly, on 
the 811 n r ~ v .  

" 'fir rlimnle or r l m l l ~ n m  Trlnnd, rlwrr w r  rrrw I,mlr,l, prnrrd rcry clrlrimrnlnl lo nor I l rn l l l~ .  1 ~i~lTrrrrl lnurl~ 
bom rrprntcd nl1:~rks of l ~ r r r ,  n.>cl 3 l r  111. Zirnvn I~ t l l r r l~  I.PI:~III~- .* r i t~~s! j  111. Wr n w  d i l l  .uRv~.lin~, mnrc or Irw, lrmn tlln 
.E.rla 1110. ulimntv, n ' I l ~ , n ~ p l ~  uinnt.~. \x t .  Iv l i  1'1vrt I l l~~ i r .  $11, l l l l l . ( .  l ~ t w 1  l lw  IIPIICEI  nf n stla royanr. 

" I'nrit,em to lrn~illc I'crl Illnir. :I I M I V ~ ~  11111tC,rln, S,ttr Csct allunrr nnd In-o ~ r n d ' n - L u l l  h i d ) ,  wr~s  ercrtrd orrr Lh* 
ou which I h  instrumrul nlwd. 1 muld not procum hsrltmcc from Lllc Yupc:~i;~lcndcul lo  build a lurgcr unc. l u  tho 



I 
~ O M P U T I N G  OFFICE. 
I - 
I Lirut. IIERSCIIFL, 
.\ssirtunt (t. T. Surrcy, 

In  Charge. 
.!kptlf!/. 

Unboo B~IUL.~XATII. 
i Co~npul~rs. 
! CLIETIII~ hIur,r., 
I OGXRA YEIISIIAII. 
Id rix Nutire i\wi*l:~nts 
1 rct,cntly npp~,il~lrd. 
1 .~,,h-,4.".";.7/",,/.", 

: t~v~(lcr ( r a ~ i n ~ i n ~ .  
: Mr. .I. \VUOT>, 

Mr. ,I. 1.. I~UIIT,  
3lr. .I. Tnorrss, 
A I T .  UKLCIIAII,  

46. Tllc C o ~ n ~ > u t i ~ ~ g  Office has been cml,loyctl in n variety of prelim inn^ y 
operations, w111cl1 ;Ire uecessary to fo1.111 t l ~ c  Lasis of g c ~ ~ c ~ : ~ l  rechlction of the \\-l~ole 
of tlle l ~ r i ~ ~ c i l ) ; ~ l  t r i :~ngl~l ;~t ion of this S~~r\-c,y. u - l~ ic l~  1% ill shol~tly bcroinc ncc,cssnl,J-. 
rlow tlli~t allr~ost t l ~ e  MIIOIC  ~f the t r i a l l g ~ ~ l i ~ t i ~ ~ l i  of tl~ta t~ . :~c t s  ot' co1111try ( * O I I I ~ ) I  i sc~l  
ill t l ~ e  great cli~ndril;rtc~;~l fignre c o n ~ ~ c c t i ~ ~ g  C:~lci~t t .~.  ILII :lc.l~i, ~i t tolr .  arltl 1'11r11ea. i* 
completed. Tllo11~11 t l ~ e  t~.i:u~glllntion llas Lee11 csccntetl \\.it11 t l ~ c  \-cry host illstrll- 
n~erlts, ant1 t11on;h the P! sten1 of' ol)ser\-;~tioil \1,llic11 \\-;IS i11t1 o~l~icei l  into tllis Dc'- 
1~:1rtluc11t by Colo~icl E\ crest, is more rigorons ;111(1 i t e ~ ~ ~ r : ~ t c  t11il11 t11:lt of any Enro- 
~)E:LU Survey, it is cv i t l c~~t  tllnt, ill conscclllcillce of t l ~ c  v;lst l e r ~ g t l ~  of c;wh Series. 
allcl the iinpcifcrtions \v l~ ic l~  necessarily attend wl~atc\-er is tlre worlr of Iium:u~ 
II:LII(~S, each Scrics gc~l~cr:ctes n cert;~in :n~ lom~t  of' error, wl~ich hcco~ncs apparent :IS 

linear crror on the t e ~ l ~ ~ i ~ ~ : ~ t i o n  of tlle Scrics on a n ~ e n s ~ ~ r c d  1)asc line. wl111e or1 t l ~ c  
close of a ci~c-nit filrlnetl 1)y tmo i\lleridiol~nl Scrics, autl tllc portions of the colniert- 
ing Longitudinal Scrics at  tllcir extremities, it 1)rodnces errors of Latitude, Longi- 
tude, arlcl Azimuth. T l ~ e  cliq)ersiori of tllcse crrors in s~lcll  a Il1:ulller as to obt;tir~ 
the most prol)al)le results of t l ~ e  \\rllole, gi\  ill5 its tllle \t-eigl~t to e;Lcl~ fact of obser- 
vation, and tnlcing illto consiilcri~tiori t l ~ c  l )c ; l r~~ig  of cvcry s n c l ~  f;~ct on all the rest. 
is a ~nat tcr  of grcilt intric:lcy ant1 rliftic~~ltj-. on \vhic*li it will 1)e necessary for rnu 
to consult wit11 the al)lest rni~t l~cn~at ici ;~r~s of thc 1,resont tl:l?- i r ~  E ~ u o p c ,  I~cforc de- 
ciding on the systcln to be finally ;~cloptcd. blean\vl~ile, tlle ~~cccssnry  prelin~innrios 
for the everltaal cnlcnlntions ;Ire I~eiiig carefully cl:~l)orated 1)y Lieutentlnt Herschel. 
to whom I all1 inclcbtcd for nllmcrous very valua!)lc suggestions, and for co-oper:~- 
tion as cordii~l as it h;1s Lccn m ~ i n t e r ~ ~ i i t t c ~ ~ t .  

45a T,lb; ol . r . r l . l :N \vl,l:li r l  E , \ , , ~ ~  I ~ , \ ~ ~ T \ .  I , I ' I , IS(;  T I I I  I 11 1.1) III.I:I: ,VII(,NS IIF ~ I I K  OIWI( 1.11. 
,,I;.\): l,,?>.,,:l I >  >lI, , \ lS 1s '1111; l ~ l , l . l . l , \ ~ l x ~ ~  ,\l:.lll.\l'r:- 

. . . . . - -- ~~ 

STITISTICY. Hvrlt. 

-- - -. -. - -~ --. p~ - - . - 
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i i :  T i :  . . . 
;tvrra;c rrrnrol' I'ri~~cip:il 'Yrit~nglcs 
O r  I . . . 
~I'I .OII<IRP\- Tr i t l l l"~~~ \ v i l l ~  1111 3 r\!l!$rs 
~Lrcn of i>ri~~ci~~tll 'rri:ittg~~l:tl ion, 5~11nnr~ ~ u i l m ,  ' 

,, S r c o l ~ ~ ~ ~ l ~ ~ ~  ' ~ r i ~ ~ ! ~ g l t l ~ ~ l i ~ ~ l l ,  .. . 1 10,500 , ,l!illj 1 .. !)>I) , 8;:) 1;jIO 1 l8,l:i!l 

47. Wllile the pl,;~ctic:tl opcr;ltions of tllis Department nlay be confidently 
pronounced to I)e of n s111)crior orllcl t,o s i ~ ~ ~ i l i l r  oper:~tiol~s in any ot,lrer p r t  of' the 
gl.)l)e, it must, on the ot l~er  I I ~ I I I ~ .  I)c nthi~ibted, tlrttt tlre tl~eorctical applications, f i r  
the reduction of the t~,i;l~~gul;ltion, II:L\W ]lot Icept 1~1cc wit,l~ receut il~~provenient~s ill 
geodetical science, which I~a,vc I~CCII ilitr(1i111ccd illto S ~ I I I ~  E I I T O P ~ R I ~  Surveys. Tlrtb 
metllocl wllicl~ I~ns  Ilitllert,o Iwcn cnll)loycd fi)r redncilig the ol)served angles, so as 
to satisfy all the eclnations of contlition of cncl~ figure, t,l~ol~glr a, grc:rt improremcrlt. 
on any prcvio~lu 111etlloc1, II:IS I~atl, i l l  it,s ~ I I I , I I ,  to give way to the subsequently tlis- 
covered metllod of 111ininn1111 squarcs. T l ~ c  :~Igebraical solution of the equations 
rlcccssary to satisfy the conditiorl t11:tt t 1 1 ~  stml of tlic sclllarcs of the errors shall h(: 
a nlinimlnn, is Gy no ~ncans  tlilticnlt, 111it 11itll1:rto thel-c II:IS I)ce~r no practic:~l adap- 
tation of it  in this S~lrvey, c1lic:fi-y o\villX to t l ~ c  1)rcsslll.e of o t l~cr  a ~ ~ d  Inore urger11 
bllaincss, on t,l~ofie alollc ~api lblc  of 11e:lling wit11 t,llc sul!jcct. Mnch progress h;ls 
hoxvcver bcen recently ~ u a d e  in this dircct,irm, mid I an1 i~lclelted to Lie11ten:~llt 
-- 

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

pillor below nrc h11rie.d IIirm ~nnrli-slnnrr, enr.11 r v i t h  IL cirrlr nncl clot rngmvrcl on i t  ; 111111 nlw 0th tho pldrorm them 1s it 

large etone, in 1110 urntrc of which is Irt ill n 1.01~pc~r ~ I I I ~ c ,  \s i t11 11 III>I nnrl uin.lr nrpnrud OIL it." 

Mr. Tnvlr~r. Intr of t l ~ r  Rrrrnwi1.11 Obx~rvntory, l ~ n s  rvndc*rcd v n I 1 t n I ~ 1 ~ ~  I I P S ~ * ~ ~ I I C P  in the rodr~ction or  t l~e  obPem:r- 
tione. for whirl1 h111.v his ~nnlhrnmt i rn l  Inlcnte nnrl Irninil~g n%n#lrr l ~ i ~ n  well ~lunlilircl. 

Mr. Dc S u ~ u n  did gwrl svwicu in  recording Ilic olm.vvsliu~w, nnd dbrnviau ~ ~ ~ l i ~ l i ~ r g  Mr. Nieolmn. 

,, 'J'ol>oB'.!kItIl~t"Illp S~~rvcy r l l ,  w:~lc .l I i 10,,+00 I . 
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HVI.SCIICI for clcvising mcthotls of calculation, wllicll ~v i l l  enable t l ~ c  reduction of 
(1111 t i ~ ~ ~ r o s  to 1)r vll'cc.tct1, xc.vortlir~~ to t l ~ c  ncw ancl ~igorouci system, 1)y Native 
C 'o~nl i l~ t ( \~s  1xxsvssi11g littlc Inore tl~:lri a k ~ ~ o w l e d g e  of :n~ th~nc t ic ,  nit11 cvcn greater 
l , r c ~ l ~ t y  ~ I I ~ I I I  the less refined nlcthocls of rcduction, which have liithcrto been em- 
]'lo)-ctl. 

48. T l ~ c  D r : n v i ~ ~ ~  Ollicc I ~ n s  11cc.n chiefly e~r~l)loycrl in cornpi l i~~g Map8 of 
ill? tlominions snl!jcct tt) t l ~ c  hl;~llnr.!j:rl~ of 1<;1411nir, ~ I . O I I I  tllc ~)IXIIC table sheets 
$ I \ I I ~  ill 11:- Ci+11tiii11 A1ontgo111~1 IC.  11 ~ I ( ~ I I ~  C'l~i~rt of t l ~ c  'l'ri;111g111:1tion of t11is SLII*- 
\-I,>-, up to tlatc. 11:~s also 1)cc11 ~ ~ r e l ~ : ~ r e ( l .  : I I I I ~  :L C'11:nt to il111str:ite thc voh~rnc of 
'r.rl~les of Hcixl~ts  rece11t1-y 1)i1l)lihl1c~I ; 1)otll t l ~ e s ~  ('11:rrts \\-ere litl~ogrill)I~eCI in the 
Ollice ot' the Sur\.cyor (:enc~.:~l. ( ' :~lc~~ttn.  X i ~ l c  origi~li~l prrliminnry Ch:~rts of the 
t~ i ;~ng\~l ;~t i t )n,  in v ; ~ ~ . ~ o n s  parts of I~~t l in ,  have Lee11 prel);~rc,cl. in tlnl)lic;~te, for t l ~ c  use 
of tlrt. S~u.\.cyt)r (:(.~~cral's Ollic.~, and t l ~ e  Gcogr;y)l~er to t l ~ c  Right Hon. the Secre- 
t:rry of State R)r In(1ii1. TIIC P l ~ o t n g r ; ~ l ~ l ~ i c  :~l)l)nl.i~tlls is also being usefully em- 
1)Ioyctl ill c'opying nud retlncing hl:~ps. ; I I I I ~  in t i ~ r i i i s l ~ i ~ ~ g  preliminary copies fbr 
vnrrcnt use. 1n1ti1 the originals :\re e n g r i ~ r c ~ l  :1nc1 l~nblisl~ccl. On-ing, howevc~,  to 
the sninll cstn\)lislm~ents at  niy (lisl)ns:il, the l>hotogr:~pl~y is r~ccessarily rcstrictcd to 
the s l~ar t  periotl of the recess of t l ~ e  ICaslr~nir Party, three to four montlls, wllcn tlie 
stbrviccs of our best Photographer, Captain hlelville, are availnblc for their mailage- 
nicnt. 

49. In  the Instrumental Department, grcat advantages may be expected by 
the aplwi~ltment recently made by the Right Iion. the Secretary of State for India, 
of all OHicer, Coloncl Strange, to snperintentl the construction of the new Great 
Tl~eodolite, :uid various nstrononlical instrunlents, whicli are bcing pre ared in 
1S11~lan1l for this Department. IVl~en they arc rcceivcd in I ~ ~ d i a ,  we sha /' 1 be in a 
1 ) o ~ t i o n  to nnrlertalie the necessary opcrntions for ascertaining our Lonyitndes, in 
connection with the Observatory at Green\\-ich, hy lneans of thc Electric ?elegaPh, 
wlrich is now brought across from thc Mediterranean to India. 

I have the honor to be, 

Sir, 

Your most Obcdient Servant. 

J .  T .  WALKER, Major, R.E., 

S~printendent Great 11rigononzetrical Survey. 

I nnl much indebted to Mr. W. Scott. for the  nhilily nnd nasiduitp with which I L ~  IIM turned out a large mount of 
work fmrn Ilia s l n d  olliee, and nlso for tllc rrccllont training which 11r givrs to theprobntioonry dmRsmcn. 

Mr. Pryton hos renderrd rxv~~l lcn t  ecrrier ill 1110 I )mn . i~~g  Ollicr, and hna mndo a series of vrry cl~arnctcristic 
sketchas of 11irn~lfi~-on wmrrp, whirh I hope s h u d l ~  to arr p11hlir11c.d. 

Mr. H. 1)uhnn hnn  bpon of mnch a<qiutnncr in mnnnging tlir Corrrqo~lding OIIice. On tlrc departure of Mr. 
I lcnncwv to laropr, Mr. D u l ~ n n  rvnn mtrn-trd with tlir cl~nrgo of l l ~ e  Basc Linc Appnrntus and Pnrty, nod hia arrange. 
mcnts 1'0; bringing thorn from Colcttlta lo I)c-l~rn \Tor* rstin,ly to mp nnlisfnction. 

Yr.  R. Scott hos bren most ILW~UI nt ld  r r n l u ~ ~ r  in the discharge of his multifariom dutios, in mnoection with the 
Correspo~rding OMoo, md as keeper of the Inatrumcnta ant1 stores. 

DRAWING 01118: - 
W. H. SCOTT, E.' 

Civil Asairlsnl , 
Q. T. Surnr 

I n  Cllnrgc:' 

J. PFPToN, Ey. 
Civil 2nd , \wb~e 

G. T. YorTo).. 





EXTRACTS FRO31 A REPORT BY C. LrlBE, ESQ., 

Chief Civil Aesistant, Greet Trigonometrical Survey, 

ON A M)RTION OF INDEPENDEAT TIPPEBrUI, TRIANGULATED DUBIKG 1862-63. 

(1.) Illdependent Tipperah \\-as entered from the North side, ill t l ~ e  vicinity 
of Koileshar, s large village with a Thnna belonging to tlie Rajah. in Lat. 24O 19'. 
arid Long. 92' 3. The Itiver Mullnoo flows under thc Haut, or Marlret-place, of 
Koileshar, and is here about thirty yards in width. From the South, or left, banlc 
of this stream the territory begins. I t  consists of an immense bloclr of earth hills, 
intersected by innumerable wxtcrcourses and a fern streams, covered with the densest 
possible reed, or 6 '  m h l a "  bamboo, jungle, from t.liirty to eighty fect high, with 
trees from eigllty to one hundred and twenty feet 11igh. E ~ c e ~ ~ t u ~ ~  in beds of 
streams, and on land contigaouus to one or two jheels, there was not n single   lot of 
grouud up to twelve square fect lnct \\-it11 t,liat was free from juugle. 

(2.) Tlle Srincilml Rircrs  crossccl in the coursc of the operations mitlliu 
T,at. 23O 50' to 24 26' and Long. 91' 20' to '32' 8 were t l ~ e  Rlu~nnoo, Dco-gang, 
I<wahcc, or I iol~ce,  ant1 t l ~ e  Dc~lai-gang. The l\[nn~loo fla~i-s from Sout l~  to North, 
~vi t l l i~l  tllc hills, and :~ftcr \~art ls  t~~\v;lrds tllc West,  f;rlling iuto the ICoosecara n e w  
I<nrlarpi~r (a ro r rn l ) t io~~ of l',aI~atlu~rl)nr), in Zillal~ Sylhet. The Deo-gi~ig. whic11 
1.c1111cs fioiu t l ~ c  East, c r o s s i l ~ ~  tllc c x t e ~ ~ s i r e  range on ~vlrich tlie Trigc>nonletrica.l 
St:ttiolls c?f Har;trq~,j :n~tl I ~~ I I I I I I I~~ : I~ I  :Ire situntctl, f:tlls : ~ t  x point sorlle three miles 
Ko1t11 of l io~numt:~l~,  i~lt,o t l ~ e  hlulnlroo River. The \\-idth of the Dco-gcng was about 
t i~ r ty  y ~ r d s ,  n l~cr t :  i t  was crossed 11y lucans of n briclgc constructed of I>a~nboos, a t  
 bout iivc lrlilcs tlircct tlista~ice Sortll-IVest of I i o ~ ~ ~ u u ~ t : ~ h .  Tlle su~pcrficiirl velocity 
I I I I  I I I : ~  I S  1 i s  r I .  I t  n~us t ,  1101~e~-er, 1)e a 11om-er- 
f111 torrent t111ri11~ t,lic raills. The \\-ortl ccDc.o" sigiities a giant, nncl "Deb," a 
I[i~ldoo di\-illit>-; so, either \vay. I)JO or Dcll-g~ln~.  \vonlcl sct.111 to imply a mighty 
siream, il l  the e.sti~l~;uticl~l of the 1Coolrics. Tlle E\\-die, or TColic, ~vluich 11ad a re- 
111;+r1i:rLl~- strong c i ~ ~ . r c ~ ~ t .  tlnu-s fro111 Solltll to Xorth. and f:~lls into the Boralr, near 
Ftl~l~l)c.c~:-n~~ii.  :I 1:1r;:c villi~gc ill the District of Sylllet. Ant1 the Dolai flows from 
Souutll to Sorill, nlicl f:~lls illto the Aluui~noo River at solrlc thrcz miles North-East of 
Id:~orn~o llill Statiun. ~vl l ic l~ is ill Lilt. 24' 2G' 30'. and Long. 91°4!)' 14'. I t  will be 
sclrll. t i0111 w11:tt. has 11ce11 said, that tllrce out of the four principal rix-crs specified 
Ilavr. tllcii solirclcs nllrollg tllcsc I~ills, \vl~ilst t,lle 1)eo-gang comes from a coiurltry 
tilrtllcr I3:ust. of w l ~ i c l ~  nothing is Iiu~>\\.n, s:~vc that a t  the preseut time it is inliabited 
I I ~  blle I<oc11:1lc ICookics, :lnd otllcr wild tribes. 

(3.) I17itllin tllc lilrlits of the h a 1  operations of' last fielcl season t i m e  are 
f01ur 11a1~:111(~1 1.;111g:.cs of' hills. 'rile first i l l  order frol~u t,lie 1ITest is that on which 
( ' I~:IIII]I : I II~~II~:I .  R O ~ I I I I I I . ~ ,  :IIIC[ S : I~SI I I~I  Trigo~ion~etricnl Ptntiou~s arc situatccl ; i t  is 
:111ou1t tllirt\- ~niles i ~ r  It>llgtll ; t 1 1 ~  I I C X ~ ,  011 \\~llich Afar h111r:~ S t ; l t io~~ is situuatetl. is 
: I ~ I O I I ~  fi)riy-t11r(~c ~ n i l i ~ s  I i ) ~ ~ f i ;  tl1ei1 COIIICS the L:111gtnrni Rrnig:.c. aboiit fifty--six ~ i l i l ~ s  
i l l  Icltytlr. rill \ \- l l ic . l l  ill(, ,Ct:itioll of' 13;~tel1i:~ is sitllilt.ed; ; I I I ~ ,  lCilst of this a f i : ~ i ~ ~  is :I 

I . : I I I , ~ ~ .  :1l11>nt t)rt>--ollc lnil,\s Io:~g, on \vl~icl~ our Stations of Ha::trp~j and I i o ~ ~ i u u ~ t a l ~  
Y 

1 1 : .  1 1  : I 'P~IC, ~ I I I . C C  1:lst I I : I I I I ( Y ~  ~ ; I I I ~ c ' s  st:)lltl 011 a l~latenus of two ~ I I  folly 
I l ~ ~ n l a l ~  11111 .'~tt~i.>n., 
,hr,~, ,I,,. e,,.,. .,,. .,.. 111iles in 11r~::dt!1 OII eitll('r  sill^. \i-llirl~ a y t i ~ i  :rrc tlrc sunnnits of hills diati~lct~ly 
'1 lllgll I ~ ~ U J  a:~d ~ I . C I ~ I  ( 'Ic~:~t(:d :10ovc t l ~ e  resf of tl~lt C O I I ~ ~ ~ I I ~ I I S  Ilills. TI111 r:111ges nlll 11early i\T0rt1l ~IIICI 
!;,v 

Soutll. c scsp t , i~~g  at their vst,rc~~i~ities, \vllirll citrvc towards the \Irest. 

(4.) Our pri11ci~:11 Sti~liolls of I i o ~ i ~ u ~ ~ i t i ~ l ~ ,  na te l~ ia  arlcl Atar hlurx are 
cl(:vatctl :~bovc the beds ot' t , l~c n.c!iaccnt rivers about 871, 1,071 and 1.276 f'cct rc- 
sl~c~:ti\-cly, as tletermiuled i ~ ~ ~ l ) r o s i ~ r ~ n t c I y  with x hloui~tain 13aronreter. Tl~rouglrout 
this co111itrp tllc niarcl~i~ig \\-:IS fi,r distances througl~ water six to eighteen illclles 
alecp. :lcross l ~ o g %  and ox-er 111111101.011~ nscents and descents, malty of \v\-llich were 
\-(,I.!. steel) : I I I I ~  ~ ( I I I ~ ~ I ,  a11(1 :tft~>r tile least fill1 of rail1 cstrcmcly slipperv, atid often 
1 1  : i t  I I I I I I I ~  I I  a I I S I I ~  I I i i s  Roads \\-ere m:~de 

tllc ~:II.,:~s 'I'l~co,lolitc 1)y clutting : I I I ~  rcrnovirlg the haml>oo jnn;lc to a wi~ith of 



six lo ciglrt fc~ht. T11c:y were co~rst :~~it ly  cl~oke(l Iry 11:11111)oos i111(1 trees f:rIli~rg :I(.I.OSS 

ti.olrr tlrcl ~ l c ~ r s c  j~rnglc OII citlrcr sitlc. 'l 'l;~vcllilr~ fiuni o ~ r c  Station to inrotlrcr, h o ~ u  
N.:3 to IS..', rl~ilcs t1il.t.c.t dist:111c~, ~ e ~ ~ e r i ~ l l y  o(~c11p1ei1 t111.ee or f'vlrr (1;1ys. TIrc M~;L~,c ' I .  
;rt t l ~ c  tlitYcl.c~rt, st:~gc.s \v;~s frcclrrc~rtly cstrc~lrely bad. sonieti~~res of' :L rcddislr Iiue, : ~ t  
crtlrers of ;I rrrill;y color, or grccrrish i~ntl gre:rsy. 

(5.) I t  II:IS lrcc~i st:;tctl th:~t  tlre gc~lcritl III:ISS of tlrcse Irills is conll)osetl of 
c~;rrtlr. O~~casiorr;~lly cl;rg sl;~te :111tl gra~rite lri~vc bccn nlct \\,it11 ill t l ~ c  I~etls of so~rrc 
( ~ f  tlrc strc;1111*. 0 1 1  tlre ~rrnrclr l )c t~vcc~l  ollr princi1)nl St;~tions-C1r:lrir > : I~I I~ . .L  iurtl 
I,:IIII~III Sitril-i~ dcel) i~lrd I I ~ I W O W  gorge, or c11ns111, wit11 l ~ e r P e ~ r d i ~ ~ ~ : t r  sides of 
yr.~rritc,, f i . o r r r  al)out oric Irnncbcil irlid fifty to two 11111niIred feet high, was passetl 
tlrro11~11. 1Vitl1i11 this W:IS a \v:~tcrco~rrsc al)ornlding witlr bloclcs of petrified ~vood:': * 1111, Awl1  I I O V , ~  

of ,lrrvns hizcs 111) t t ~  finrr feet ill lclrgtlr and ten inclres tlricli~rcss. These n ele nrost to I"'"'h lo 
Illi 

n h u ~ ~ t  li\r J ~ I P  'Il11.,~ 
Iw;~~~t i t '~ r l  ;llrtl 1lcl i i~4 h l ) c c i ~ ~ r e ~ ~ ~  of 11ctrifactio11~. ~q IISPII III IIIP S ~ I I I P I  I 

trl, t for COII~II ' IU ~ l s ,  

(6.) Tlrc corrl~try of I~rdcpc~rdc~rt  Til)pcrnlr, as far as our fillill o1)crntiolrs ::!:;,: l'C'lUs 1 

cste~l(letl last sc:~so~r. \\.;IS for the nrost ~~~~~t :I 1)ertL.c.t \vilder~ress, partic~rl;~rl)i ill tlrc 
~ici~lr l~ourlrood of our Stntiolls of I<o~nmrt:~lr, B;ltclrin n~rcl Atar MIII.;~. 111 f i~rt ,  it is 
only very tlri~rly inha1)itetl for a few nriles ill the ilrterior. i~lolrfi tlrc Yortherli ;md 
1Vestcrrr fro~iticrs. hy ICooliics, Tippcralrs. ant1 somc M111111ecl)oories. 'l'lrc c.o~uitry 
fi~rtlrcr I3nht :nrrl So~~tln-E:~st of' Hi~r.ilrgaj i11r~1 ICorirtultal~ Stiltiolis i'i, :IS :~lrendy Inell- 
tioned. crecnpictl lly 1<oc11:11c Kooliics, a11tl other wilcl ;111tl hostile trilws. ' r l~ rsc  
I)eoI~lc, ill t i j r ~ ~ ~ e r  yc;rrs, by their repented tleprcd:~tio~rrr ca~rsed tl~tx tlcser~ti~)rr, irritl 
c.\nrt~r:rl :rl):uncIo~rn~elrt, of' a populous town, situated ill tlic rich axtl fertile valley 
1<:1ht of H I I I , ~ I I ~ I ~ ~  St:~tio~r. 

( 7 .  Tlrc 1iooltit.s arc tlivitlc~l into five trillcs, v~x.,-U~riroi, Clr~~tl ;~ng.  
H;L~:IIII. I!:~ip:~i all11 I<orI~:rli. The H:ripnis i l l  fi)l.nrer days were tlepe~iclents a l~t l  
slnvcs of tlrc~ Iioclr:~lcs. wlro :Ire tllc 111ost fi)rlni~lalle of tlrcse riiccs. F o l  m:uly 

cals 1)nst tlrt-y 11:1vo lleen separi~tcd, nr~cl, ~uc l r  is the hatrccl of tlle ICoclri~lcs for the 
hail):lis, t~r;rt the 1ilttt.r will ncrcr nirntion or c1;lre to mcct tlreir forlrler ~nirstcrs. but 
will ti\- IIII  tile 1c:rst sijirrs of tlreir nl)proaclr, and if evcr tnlccn by ar?r ch:urce they 
are srwe to I)c I~utcllered a s  ilrgr:ttcs. The Unlrois and Chutlanga irrter111ar1.y. alltl 
are on ti icll~lly tc*rl~rs with tlre Raip:ris. The H:tl:unrs are the ollly tirille \vho dress, 
and tlr:~t so~~lc\vlr:~t nftcr tlrc stglc of Bcnprlis. Tlre ICookics of both sexes marry 
\v11c11 t l ~ r y  attain prll)el-ty, or al)o~it that time. 011 the m a r r i a ~ e  of all orl)h:rri 
ICooliic girl tlrc Rqialr of t l ~ c  triGc rcccivcls lhlpces 40 froni tlrc I)ritlcgroorrr, or 
Hupces :3O it' t l l ~  I)ritlcgroom is vory poor. If n gi1.1'~ pnrents be living, tlrcy l.ecxivo 
H I I ~ I C V S  77 or 57. :~ccortling to t l ~ c  :lbility of tlrc Lridcg~oon~,  ~vlrile tlic Riijnl~ re- 
c.eircs ol~ly Rlrpec>s 13 as his r i ~ l r t .  I f  the brirlc~jirlroni bc I I I I : ~ ) ~ ~  to ~ : I Y  tlrc rnolicy 
at olrc.c. Ire- I I I I I ~ ~  do so l)y i~rs t : r l~~ie~~ts .  S11n111d 110, ho~vercr ,  tlic I)cfolc this is done, 
his tlcsccnd:~nt~ must, iri col~rse, liqr~idate tlrc b:~lilncc due to the 1t;rjall. 

(8.) Tlrc Kookics 1111ry tlrcir tlc:l(l. Wlren n Il+j:llr dies his Irousclrold ~r l :~cc  
the rorpsc on :I pl;~tftrrrlr of wood. not I)alnl)oo, elevntcil irl)ont four mrtl :L-l~alf fect 
;rl)~)ve the g1.01111(1 ; ;L 1110(1cr:1te tire is kept up ~lnderrrcnth, in order to dry 111) all the 
Irnmni~rs. ilftcr tlie corpse 11:~s I ) C V I I  kept i l l  this wise thr tlrree mol~tlis it is ~ntel.red, 
in the IISII:I~ I~orizo~rt;~l positio~i, in a grave ReVcll or ciglit fect deep. 

(I).) Tlrcb l<~)okics \vo~slril) :L deity tlrcy call L:~rhcc, and no other. Tlrc 
\vol.sI~il) consists i l l  l i s i~rg in tlrc ground pcr~)e~rtlic~ll:u. strips of I);mrl)oo, nl)or~t two 
lbct I I I I I ~ ,  i r r  ;I I,II(I(. eir~dc, : I I I ~ ~  O I N ~  ill tlrc celltre, wit11 :L cr11c1e :lntI very coilrsc 
I);~skct ~ I I ~ ~ I C I I ( I C I I  f ron~  its 11c;1(1. \Vitl~i~r t l~ i s  I):lsket arc placed ;I little cotto~r. 
tlrrc:~~l, ~r.~tlaly. c l ~ i l l i ~ s .  : I I I ( ~  (~tller 1)10(111(.e of the soil, as ofl'cri~~gs of ~)ropiti;~tio~r. 
:IIIII ~r( . t i t io~~q ii)r 1111.111y. Ait till~cs, :L I L ) W  cirv111;1r r h / ~ t ) ~ ~ ~ / t - / I r ~ f i i . y e  is (~t)rrht~rr(~tc,l, 
\ I I t  \ i t k c  I v I I I ~ I I : ,  I i t i  i s  I o t r i ~  r e  I f .  Tlrc 
I I ~ L I . ~  : I I I I ~  11(~;r11 of' :l c~nclc is of t l :~~ oHkrcb~l. I~ilst tllc 1)otly 01' tlle I~ircl i~ ~ ; ~ t ( ~ l r  11y t11c 
l ~ ~ ~ ~ l ~ l ~ - .  :IS :I tl.c:~t ; I)lrt. 11f i l l 1  ~ ~ T C I ~ I I R S ,  :I > I I I I I I , C  ~~rlorkey, killctl wit11 o ~ r c  rlilslr :rKnirr.;t 
111,. K ~ I I I I I I I ~ .  :r11(1 11lI't O I I  t l l ~  s l l ~ t ,  is (.ollhill( I ell tlrta ~ ~ r c ~ r t  uccel)table that c;ur I,e llratlc. 
I .  111cr.c : I ~ I ~ I C ' : I L  tu I)e 1111 11iic:sts ~ L I I I O I I ~  tilt: I<ooliies. 



c;lvll lZ;\j;lll, ;~ccortling to lris :tLilily, to t l ~ c  llalln 1::tj;tlr. l171rc~~ illis is rrcRlcctetl to 
11r. (lone for four or f r c  yci~rs, : I I I ~  s11ch i~ l s t : i~~ccs  : I I . ~  said to Ge riot unccmnlrol1, tlrc 
hl ; t l~;~ l{;ltj;1l1 irsnes orclcr.s to Iris .Jc~iri~clnr nrltl l)nl);rsllit~ (i~rtelpretcr) to l)rocc~ctl to tllc: 
T<ooliie Kaj;llis pl;lce. :111tl see to t l ~ o  lnattcr, allel tile cllstolnnry ~mzzllrn1l:i is fortllwith 
tcntlcrcd. A11o1lt sornc s is tec~r  or twenty ?e;ll.s ago tltcl,c w;rs n 1Cooliie Rnjall, rla~tlcd 
I,nlc.h~~lclx, :I ~rotoriorrs frccl)ooter, c11,cntled I)y the Kocl~:tlc ICooliic~, ant1 tllc sc80irr~c 
of tllv c*tr l~~tt~y.  His fo!lo\vc~s ~r~lnll)cred 1,500, ;nrcl ill ollc of their 1;tst ~.;titls I I I  

('ncl~;\l- lerllccl ten or twc,lvc pcr.so~~s, alltl c;n,rictl off tlircc Aflr~~~~ecl)oorec wonlcrl c;ql- 
tivc. Tllcy livccl in :I lorrg str;lgglillg vill;rg:.c c~itllecl I < o ~ ~ ~ ~ r l r t i ~ l ~ ,  ; ~ f t e ~ .  \vllicli t l ~ a  
:tc!joil~irl~ 'Vrigor~o~~~ctricitl St :~t iol~ is culled, tllc Iltclnc literally s i g l ~ i f y i n ~  :u1 asscllr- 
1)l;tgc: of good tlwcllil~g lrouses. 

(11.) After thc rxitl i r r  Cacllnr this ]jetty R;i,jal~ w:ls talic~l c:tl)tivc 1)y nl.itislr 
troop" ;;u~tl t l ~ c  conilnon 1)elic.f is tll:rt Ile \V;IS c v t ~ ~ ~ t ~ r a l l y  trallsl,ortctl f;)r life. hi111.- 
c.l~:~ilal, o ~ l c  of tlrc ~) rcscs~~t  li:!jahs, is tlrc only s ~ ~ r \ . i v i l ~ g ~ s o r ~  of tllis llotorio~ls free- 
I,ootcr, of nrhosc csl>loits 1nne11 111c1ltio11 is 111:1(1c 1)y t l ~ r  koolties of tllc. ])l.c.scl~t tl:~?. 
Xl~u~cl~;~ilitl  is s;~itl to I)c ~~r;rrrictl to n t l m ~ g l ~ t ~ r  of :L Koc11;~Ic C'llief. I Ic  \\.;IS rcec~rtly 
s~r~lrmoned to SYlhct, per ~'ool);~li:~rcc :rtltlressctl to t l ~ c  M:rlln Ri!jt~h, to ;IIIS\VCI to ;L 

cl~iirgc of I ~ o l i l i ~ ~ g  c;~l)tive scver;rl l S c ~ ~ ~ a l i s ,  Ilritislr sirl!jcets, i r ~  11is villitgc. [t ill)- 
)c:lr:: that two \\ronlcll \vllo were :1111011g tlrc c;ll)tives, 11e;lrilig of our : I ~ ) I I I ~ V ; L ~ ~ I .  I J C -  

lievctl that J11.itisl1 tn)ol)s were colnil~g to o11er;lte agaillst tlre Kookies. B C ~ I I ~  
~ ~ : ~ t n r ; l l l y  d i sco~l tc~~~ted  wit11 their cor~fiuelllc~it, they watched for tllc first f:,~volal)lc 
opl)ortnnity, : I I I ~  nl;ulc tlreir cscal)c ill the Irolle of joilli~lg 111)- C:IIII~), ; I I I ~  SO see t r r i~~g  
thcir 1)crson:~l s:~fi.ty, Inrt we 11:1(1 111ovcd 011. Attcr \\~alrdcril~g ill thc jungles for 
SOII IC t l~ rcc  ditgs, tllcy fi11u1~1 tl~ernsclvcs, fjrt~mately, ill ZL villiigc on tlre 1Jritislr siclc 
of tllc frollticr. :urd hi~ving ~ i v c r r  tlrcir izlrar, or stntcnrel~t, to some of tllc Policc. i t  
lctl to the above 111entioned rcclllisitio~i by tlrc Magistrate of Sj lllet for Kajall Mlu- 
clririI:~l. 

(12.) Kooltic Incps:lges, or orc1c1-s. ilrc t~o~~nrr~rrrit~;~tecl ill tllis wise: A 
" 1'11roi" is 111;1rlc out of l)cc~lcvl strills of 1);~111Loo, ill~out eight ,urd :L quarter or cicl.ht 

irlltl :I 11;llf 111e1rcs long, of tllc s11:tl)c ill :11111csct1 iigrlre. '1411e 

t\\-o ]>lOllgS of' the fbrlr, b b, arc fi)l.lrlcd IJY s1)littillg the uppel. 
l)ortiul~ OF tlrc ccrltrnl ~ o t l ,  to \ s l ~ i c l ~  :I cross l)icc.c, (1 t l ,  is 
tied at  rigllt :nrglcs. I f  tllc l)ro~rgs, h t, 11c i~liglrctl, by 

r I I ~ o l t l i ~ ~ g  tltc .bl'~iroi" so tlrnt tllc t\vo shall ;rl)l)c;u. :IS orre. 
t l ~ c  111issive ~vi l l  Ilc see11 to rehc~nl)le a cross. 'I'lle ti1)s ut' 
tllc. n,ollgs :rllrl cross 1)ieec 1)ciiig turllcil ill brcnlis, irltlicutc 
l)l:~L 111;til to IIC le\ ietl-;L llll)ee for e s c y  roc11 bre;tk I f  
: I I I  ;uI(litio11;11 1)ic~ce. (1, I I : L \ - ~ I I ~  its ~1111s clr;~rrc,l. l)c ntt;tcl~eil, 
tllih ill~l)lics t11:lt tllc ~)ooplc to tvlloln tllc '' I'lrroi" is sent 

n1.c tu colrlt. OII,  cvc11 : ~ t  I I I R ~ I ~ ,  \\ it11 torcl~cs. I f  ;L cl~illi is f i se~ l  i ~ t  the irrtc~~scetioi~ OF 
tllc c~ohq, it s ~ ~ I I ~ ( ~ c H ,  Iit~ritIIy, t11:tt (lisol~edie~rc~: to tllc S~IIIIIIIOIIS will rlrcet \\'it11 
] ) I I I I ~ S ~ I I I I C I I ~ ,  :IS + C \ - C ~ C  :IS t l r ~  cllilli is 11ot. I f  both tllc h u n ~ t  bit of banll)oo and 1)ieco 
of cllilli :II.C ;~tt;tcl~c.tl, the ir~~lic:itiol~ is t11:~t the ~.e(~l~is i t iol l  is cxtre~llely rrrgc~lt :111(1 
in~l~c~.nt ivc.  itntl luast llc ti)rtl~\vith colnpliecl \vitl~ ; \vl~ilst, if :I piece of' plai~r 1);1111l)oo, 
or stirk, is ntldcd to tllc cross, it Inearls th:~t disolcclicncc of t l ~ e  order \\.ill cnt:lil 
corl~oral l ) ~ ~ ~ ~ i s l r ~ ~ ~ c ~ ~ t .  

(13.) IYllrn :L I<ooliic Il:!j:tl~ dcsircs to 11:~vc ;L l~iccc of Inlld c~rltiv:ltcd. l ~ i s  
s~tl!j~r.ts ;we I M I I I I I ~ I  to 1)rovitlc I:~I~orers. O I I ~  fi.ollr ei1c11 111rt or fil~~rily. If tile l<it , j : tI t  
w;ults n I I ~ W  111lt c o ~ ~ s t ~ ~ ~ ~ c ~ t c t l ,  1;ll)orcrs arc s i r ~ ~ i l : ~ r I ~  fi~rl~islrccl to C S ~ C I I ~ I :  tllc \\.(~rIi. 
If ; L  1Cooltic: c.ont~tlits I I I I I I . ~ ~ ~ .  lie irt~n~(:dii~tely I)CCOIIICS tlte I ) ~ ~ ~ s o ~ r i ~ l  l)~.ol)erty of tlt,: 
Ii;\j:~ll, :llrel is tl~c-11 tllc )coj)Ic c:~llctl t l ~ c  I-l;\j;thqs Scl~oy. J \ T 1 i ~ ~ ~  I I ~  (lies, s l~ol~l t l  
I t , ,  Isi~ve III, ~SSII,:. 1111% W I I , , ) ~ :  of l ~ i s  eftlets 11e(:o111t: tllc li:!jitl~'s. I f  tl~(: I I I ~ I I I  s l~ot t l~l  
11;1vo :I. S ~ I I I ,  110 \\.ill I ) c  ;~llo\votl possession of 11;1lf t l ~ c  l)rol)crty. 1n1t :L t l ;~l~gl~lcr .  or 
lvil;:. is 11ot c.o~~si(lc~.cll c ~ ~ l i l l c ~ l .  of r igl~t~,  to :111y portiorl Lcyulld \\7li;cteve1. tllc Ht~,j:ll~ 
c.l~ooscs t ~ +  1)csttrw of Iris ow11 tice \rill or gift. 

(14.) 7'11~ I<ooliics ?:It :rll Iti~ttls of' nlc:lt, cscc )t  I111rn:111 flcsll, nlltl that of 
c.:lts, liil,(-s. vro\\.s :~rltl 111o111i~ys. EICIIII ;LII~ flcbslt is 11igIr '1 y rsteen~etl, ;u1,1 is ilevonrc~tl 
c.vc.11 i l l  :I st;rt,c of dcc.o~~~l)ositic~lr. S~~:rlccs. tllc gol~. :lrrtl the gIlili6, s l~cc~it~s of tilt: 
liv~rrtl fx i l rc? .  mc illso C : I ~ C I I .  :IS \veil ;IS ~ : I I Y : ~ I S ~ ~ X  of ( 1 1 ) ~ s  :111d c:lt,tle. if .  I I O ~  :~ctll:~lly 
])l~trid. JYltc~r :i Kooliie liills :L I I I : I ~ ( ~  c l c ~ ~ l ~ ~ u r t ,  Iris lZ;?j;~lr is c~~ti t lc( l  to :L tt~sli, ;LII(I  i t  

1;1111.,t11 11f tltc I~otly fol, I I I V : I ~ .  l f  t111.y ~ I I I I ( : ,  S I I C I I  ;IS :i Occr, or ,~ig. 11c liiIl~~(1 In? :I 

T(c)alkic, tllr: Ii,:!iitl~ is. i l l  like Irl:lllrlcr, c~~t i t l c t l  to ;I fi)lrrtl~ );ut. 0 1 1  o c c : ~ s i o ~ ~  ot' ;I  
l;~l~l<it! IZ;~,iilIt l(t:~\-i~tg Itis resie1(~11~~0 to KO otlt, ; I I I , ~ \ V I I , ~ I Y ~ .  [bit 1 ~ ( ~ r  ' or1 I I I I S ~ I I ~ ~ F S  or III,>:I- 
slll.(:, it 1)cco1111~s i ~ t ( . t r t ~ t l ~ o ~ ~ t  O I I  11is s t ~ l ~ i ~ c t s  to l)rovi,lc I I ~ I I I  \vi[.ll ;I ]liK. :IIIII ~ ~ I [ I I I , I . ,  I;II. 
I I ~ I I I S C I I '  : I I I I ~  ltis IIOII,~I:III~III. 



[ 4 I 
(15.) The Koolties cultivate paddy, cotton, katchli, a sgccirs of wild yam, 

I n d i ~ n  corn, indigo, some kinds of pumpIiin, including vegetable marrow, sem, a 
sort of bcan, kfilant, a kind of pulse rescn~bling nl iu~g,  chillies, ant1 til, or seealnum, 
an oil l ~ l : ~ ~ ~ t .  All tllcsc are usctl for their o\rn consumytio~~, except sesanlunl and 
cot,tc>n, wl~icll, after reserving a sl~fliciency for l~ouscl~old purposes (2), are exported KJ,"~cs~;;l$;;;;;,.; 
into other districts, through the agency of' Bcnoalis, by sales and barter (9 )  effected ,I,,,~, ..d ,irccr Forr;; 

at t,he ~ n a r t s ,  of Koilesl~i~r ,  Adamln~r and 1<alnaT1,ur. A. Iiirge qu:ultity of the cotton '116 n ~ ~ ) n r r l ,  llaii mill,.! 
ti1 1ln.y make oil u , , , , , ~ ,  is also talreri to the bazar at  Agartalla., where it  is purcllascd by the banias and ,d, .for nlloinli,lp 

othcrs. Of all prodncts, cottori is the 111ost extensively gro\\.n in tliese hills. During '1rl1" nlld fo1.tllrirp~. 
T h y  I11.e nlsn snid loa; 

thc 11lont11 of 1Uarc11 the ba~ilboo jungle is fellctl, a i d  allowed to clry by the sml, ,,,d. 
\vhicl~ talres ten to fifteen, or twenty, days ; i t  is then fired, and the stumps are aftcr 

(3.) Cotton ant.ln 
t,hat removed. After the first good s h o ~ r c r  of rain, men, monlen a.11~1 cl~i~d_len proceed is ,,,I,I b, ,I,, T ( ~ ~ ~ , .  

with tools and seed to these plots, n~hicli are fi.etluently at long distances fi-om their ~;~;~;n,;~,~ :;y, 
hunlets ; their chief tools are dows, wit11 which instrument obliyuc cuts are made peer per lonC bashd , 

hy single strokes, and in the pits so formed, \vlliell rarely execcd a depth of three to c:;ft:;i&;t;i,,) 
thrcc and a half inches, thc seeds are dropped; either pi~cldy, by  itself, or padtly, esll, toboecn, rice, 

cotton, indigo, sesamum, and Indian corn, all together, or any two or t l~ rcc  of these :;P'c;;;il l~E:i!F:q; 
together, in the sa.me pit, just as the cultivators feel disposed, or may 1lal)pen to nIIycI~intzcs. Clen~lcd,, 

require. ton used to RCII 01 10 I: 
prcs, but now fctclrr~ : 

(16.) The tea tree is said to be indigenous to this country. A tea planter nupws lllo nlnund. 7 
~ I I ~ J '  levirrl hy Ibe >I1 

has declared t11d he collected about two mannds of the seed fiom thc jungles of Rujnll is l~L.AnnnstelE 
Independent Tipperah, in  the vicinity of the Cachar District. I t  is also said to PC" On tl'"p'"cl""~ 

fertrd by bunios ond llrt 
exist along the borders of thc hills near Agartalla. such  may, partially, be the case, trnders,n~~d I R N ~ C ~ S . I  

and I have no doubt that the tea tree is g ~ o w i n g  in mild Ir~xuri:~nce along both the nne trnnunctious. per ~ n n ~ u ~ d  on ti. 

Southern and South-FITestenl confines of Cachnr, silnply because it  is found in rllany 
of the jungly pwts of that (district, and tlie features of the country, soil, and climates 
near the frontier, on both sides, are similar. I t  may also exist, not only in  t l ~ e  ini- 
mediate ncighbourhood of Agnrtalla, but t h r o u g h o ~ ~ t  tlie hill I)order, from this place I 1 
to  thc Phueebee, and to Molhong, on the South-Eastem limits of Cachar ; but, in i 
the course of all our travels during last field seitsou, rieither myself nor the Assist- 
ants ever S:IW ten trees in any part of the country, although I had search made for 

l 
i t  esp~.essly along tllc marcl~rs, and in the vicinity of' our hill s t :~t . io~~s.  Tllc block 
of hills nl)orlt our Station of Laoragn, on thc Sylhet frontier, woulcl :itis\ver perfectly 
for tllc culture of tea. 

(17.) Xo li~nestonc has yet been rnet \vitll, Ilor is any Lclicrcd to csist I~erc. 
The \vlrc-,lc of this comltry is atlmirably atlnl)tcd for the g ~ o ~ v t l ~  of cotton. TIIC 
thousands of acres at l~resent lying \\.ostc n ~ i g l ~ t ,  wit11 English ,ca~)itxl ilntl e~ lc~ ,gy .  
be converted into an irnrrle~lsc cut,ton ficltl. Mr. H I I ~ ~ : I I I I ,  t i ) r ~ ~ ~ c r l y  :l jiro\\,cr of 

i 
i 

rot to~l  at. Tmvancorc, recomnic~lds tllc " New Or len~~s"  varict,y to bc: cl~lti\:ltcrl, as I 
1,eing tlle clltalit,y hest suited fhr the Emopc:lt~ ~riarkct. H c  illso ol~serrcs tll:~t the I 

hest qu:rlity, nest  to Sen Island." cotton co~~lcl  Lc r;lisctl in India, 1)y clue a t t c n t i o ~ ~  
I 

to the l~rel)ar:~tion of soil. I n  this \vildc~.ncss thc soil is in itscll so well :rd:~l~tctl ,! for the gro\rt11, that ploughiug or rna1111ri11g is hardly necess:lry. I he nsl~es of' t l ~ c  
jl~nglc I I ; I ~ I ~ ) I I ~  :Ilrswr 21s it goocl s~tbstitut.e for m:lnme, \vhilst sin~l)le tlow pits, as 

~ 
previously clcscribed, a t  proper dist:rnccs  part, are all that are rcrll~irctl. 011 tllo 
occ:~sion of my last i n t e ~ ~ i e \ v s  with the rulilrg Mahn Iti~jah, at Apnrt;~lla, I sl~ggestctl 
tile advisability of leasing, or setting, in fee-simple, to Erlropcnns ailrl C l ~ r i s t i i ~ ~ ~ s ,  
some of tlrc nrnstc lands elf his vast tlon~ain, llt~cler concurrence of H e r  hl:!jestv's 
(;overnmet~t, as :I mt>ans of r rplenis l l i~~g his t,rc:ls~~ry, as well as, fiom t l ~ u s  crcati11; 
a p ~ r e h ~ ~ l ~ i t ~ n s  of' rcsistanllc fi.0111 t11c ~ i c \ t ~  class of Ial~d o\vllcra. of tllc: 
1<0(-11ak IC~~oli i i :~ fr0111 C O I I ~ ~ I ~ I I ~ I I ~  tlwir 1)resc11t perinrlical visitatior~s of' rapille a11tl 
\vhnlesnlc milr~lcr. 7 ' 1 1 ~  hInlla. l{ni;tl~. Uirchanch.o 13al1utlonr, bcilrg ill  t l ~ c  prcxc,nc.c: 
o f  his co~~rt iera .  111ntlc Iln rcxpl?. I Ic  is not yct c o ~ ~ t i r n l ~ , l  ill t l ~ c  J{:l,j 11y tllo Ul.itisll 
( I o v c r ~ ~ ~ u c l ~ t ,  :IIIII 1111 nlylc,:lrs inrlisposrtl to 11nr1ert:lkc : I I I ~  p.c:lt I I I ~ : I S I I T C S  f i ~ r  i111- 

~ ~ r c ~ \ ~ ~ ~ t ~ ~ ~ ~ t i t  or rcfc1r111 in t 1 1 ~  intc-~,n:~I : ~ ( I ~ ~ ~ i ~ ~ i s t r ~ : l t i o n  of l ~ i s  Sti~tc, 1111til 11c is :~ct t~:~l ly 
il~stnllotl ~ I I  clue t'orn~. At tllc S : I I I I ~  t i~lic it may I I C  :IS \\-ell to rc%nl:rrli t l ~ ; ~ t  1,1.ooI:.( 
:ire 110t \v;inti~lg, in rnnttc~t.~ of 1c.sser I I I I I I I I ~ I I ~ ,  or 11is t S ; l ~ c ~ ~ l ~ s s  ;~11,1 s(,li<.itll(lu to 
prolootc, t l ~ c  \\-clfi~re :111el s ~ ~ ~ . l i r i t y  of llis s1111jo(:ts ill g ~ ~ ~ e r : ~ I .  

(1%) TIN Kookit!* n-ea~. li~tlt: ( , l o t , I ~ i ~ ~ ~  :111or1t tIl(:ir l>crso~,s. SIIIII, ,  c,f tIr(, 
rncn \vc.:Ir :L pics(,c: of c.lvtl~. :~l)or~t c i g l ~ t c c ~ ~  ir1c.11c.s c1(~:~1, ?irth ro~lr~tl t l ~ ~ i t  \v;lisis. A 
i s \  1 1  i I ,  I I I I I .  (.)tllc.rs I I S ~ I  only :I s l l c~ t .  allll 
I I I ~ I ~ I I  . ' I(~IC \vonic11 ~ r c a r  sirl~l~ly :l ~ l o t l ~  ~ S I S ~ ~ I I C I ~  ro111111 ~ I I C  \vilist. l i l i12  ill(? 
1111-11. J ' I , ~ ~ I : I I ~ H ,  iil the C O I ~  \ve;~tI~cr. t111-y 11ri1y \ ~ I ~ : I I .  ~ I I C  s110et :11so. t31)t l l  I I ~ C I I  i111r1 
\ \ . ~ I I I ( * I I  11:11.t tl~cbir I~l(-k 11:1ir, a1111 tic it i l l  :I, li1111t I I P I I ~ I I ( I  t 1 1 ~  ~ I , P : I I I .  lili(: 11;1ti\-t: \ Y I ~ I ~ I ( ~ I I  

i l l  I : Y * I I ~ ~ I I .  ~ ; I , I ) I I I  1111,ir ~ ~ ~ - I I P ~ : I I  ~ I ~ I ~ ; I I . ; I I I ( V ~  i t  is 1lii1i(.11lt for :I str:111gt\r to ~ l i s l i ~ ~ g t ~ i ~ l ~  
I I I I ~ . '  ~ I ' X  f'rllln tl~c: c)tl~t:r. * r ~ ~ ~ ~ *  Iiocll:~I; l(~~l;ic..: \\-:,:,l. tllcil l 1 ; l i l .  n-itll tl11: l i l l l , [  (i+crl i l l  
l ' ~ , r , ~ ~ t ,  :\I:I.# I...; tl18: ~ ; I ~ I : ~ I I . : I I ~ .  



(19.) The weapons used by thc Kookies are dows, Ilon-s anrl :mows. ZrTlrnR. 
old flint muskets, and some perc~~ssion ml~skets are also said to have I)cb~.n 18:trrird in 
then1 by rl;ttive tratlers. The I<ochaks use dows, takawms. sr1enl.s anfl n ~ ~ ~ s l ~ r t s .  
Tllc takawar is a straight blade, like that of a sword, with a han(lle a t  on,: c.llrl of it, . . .  

(20.) Most of thc Kookies I have yet seen are more or less infected wit11 
leprosy, r*lepl~a.ntiasis. scc:ondary symptoms, cancers, or some irlveterate skin diseasr. 
The clcpll;L~ltiasis is often f o ~ ~ n d  ac-c-ompanied with grapes at  the angle Itctween thr. 
foot ;Lntl leg. Sonic I I R V C  ~SSIICS which, in are expressly made. :IS vents for 
bad a.nd ~ u ~ ~ e r f l u o u s  I lnr~lo~~rs ,  to w:vd off diseases. Others have ir~cipient elerl~an- 
t i a s i ~  clearly disc,crnil)le. 111 a11 rny travels through various parts of lr~rli;t, I h ;~v~b 
never yet sccn so rr111c11 tlise;~se, 1101. even a tenth of it, among any c l a s ~  or romnlrl- 
nitv of natives. ;IS among t111:sc Iloor ICookics. The want of cleanliness. the h;rll 
water, as well as the f e e d i ~ ~ ~  OII  tlog'-nd elephant's flesh. snakes. tlie gnh, ar~ll 
I)oisoned fish a ~ ~ d  \vatcr, r ~ ~ u s t  Lc thc principal causes of milch of tllcir disrasc~l 
c-onditio~~. T l ~ c r c  is :L ccrtair~ tree i l l  the jungles, branches of which are rut dow~l  
:~nd tluown into tllc first ~bool of \v:~t,cr, natural or artificial, having fish ; these, in ;I 

little time die. n11t1 I)oth tlic fish :ultl tllc stagnant water, which is of course rcn- 
tlered rnore or Icrs tlclctc~.io~is. arc IISCVI by t l ~ c  ICookies and Tipperahs. Thc pro- 
]'ortion of tllc tliscasctl to t l ~ o  app:~ro~~t ly  healthy among the I<ookies is frill)- el;l~t 
to two. 111 t l~cir  11;11lilets, a l r i c : l ~  arc fcw, and frequently far apart, and are sliiftc.rl 
from one locality to ;~notller cvcl.y t\vo to five, and six, years, there are fi.om twcnty 
to one hn~tdretl s o ~ ~ l s ,  ; L I I ~  of' thesc eight to thirty, but seldom as n111c1i as thirty- 
five, arc acl~ilt rn:~lcs. 'l'lic 1111ts of I ~ o t l ~  Kookies and Tipperahs are ronstrl~cteci (111 

l~latforms elevated allout E m  to seven feet above the ground. Some of thcse art. 
t l~atcl~etl kvith grass, ot l~crs  with bn11111oo Icaves, and sorne wit,h a descript,imi (11' 

' nlcn. i s  hr*idm date l e a p  found iri the j u ~ ~ g l e s ,  whicl~ever, in fkct, ha )pens t,o be procnral~le in tl14. 
r d  Icsl  w l l i c l~  is  red, 
; hr cuvcri,,g llutJ vicinity of t l ~ e  Ioca.lity ; whilst thc walls are genera Iy made of a course kind ot' 

I lcr .  

I 
nlded for t u m ~ o r a r ~  bamboo mat. 'I'lie cor~tri\-:uncc of I~aving the huts \\-ell ra.ised above thc ground is  

most exceller~t ; I~ut ,  like tho Cossyas. all thcse people keep their p i p ,  and a l s ~ )  
fowls, m~clerne;~th their ha1~it:ttions. wl~ich of courfir creates nosioiis gases, and n111st 
be the cause. Illore or less, of sick~icss. There are IIO cows in the hill districts 01' 
Independent Tipperall, owing to warlt of pasture for cattle. 

(21.) The Mumncepoorics arc settled in hamlets along the sltirts of i,l~est, 
Iiills. They are a clear1 race ; :lnll, judging from those met with, a?pear to c ~ ~ j o ? -  
immunity from bad diseuses. 'I'l~cy are particular wit11 their diet. ;kstain f ron~  nll 
flesh, and live on vegetables and tish, ancl take their mcals at r c g ~ ~ l a t e d  1)eriotls ( 1 1 '  
the day. 

(22.) The Tipperahs are a stronger built race than thc Kookies, but 1 ~ s ~  
ir~dustrious and encrgctic. The mnjority live on almost thc same diet. and 1;11)01. 
under similar diseases, but in less proportion where their li:~mlets are s i t ~ ~ a t r d  till. 
away from the Kookies. There arc tourteen castes anlong tlic ?'ily~erahs, two ot' 
which were formerly Kookies. Further particulars regarding thcse people will, it 
is hoped, be furnished next year, at tlie close of Field Season 1863-64. 

(23.) Independent Tipperah estcnds Eastward. as far as the territories of tllc 
Burmese, to West  of A v a ;  but, excepting the ICochak races, and other wild t~il)c.s. 
of whom scarcely anything is known, the country is at prescnt utterly waste ;rn~l 
useless, and must continue so as long as thcre is no poplrlation f o r t l ~ c o n ~ i r ~ ~  tl, 
occupy it. * * * * * * + 

(Signed) C .  LANE, Chief Civil Assistant, 

Great Trigonometrical Sttrtry. 

Uuted Chitlagong, 4th August, 1863. 
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f i ' 0 ) 1 2  CI\PTI\IN ,I. r. EAJEVI, R . . 
1 s t  Arst. G .  T. Szcrvc:r/ o f  Irtdin, 

JII, clcnvg-e Const Series, 
Qrcnf T ~ ~ i g o n o ~ n e t r i c a l  Siuvey, 

Sin, 
I 11nve t h e  hcnor  t o  submil  ~ n y  report, on n reconnoissnnce of a portion of t h e  

.Tevoore tcrritor\r, cxccuted, iu  accortlnuce wit11 y o u r  instructions, ciuring t h e  lat ter  part  o f  , . 
t l ~ e  past field srnson. 

2. On r l ~ e  completion of t h c  mensu~ .emrn t  of t h e  Vizngepatam B a s e  L ine ,  I left t ho  
main pnrty of tho Scrics, o n  the I0tl1 of Feburnr j ,  tnliing w i t h  me,  Mr. J. O'Neill a s  
Assistnnt, n small detnclnnent of clnssies and berlinndnres, twe lve  i n  all, nnd t h e  Ins t rument s  

1-7 lnel l  T I ~ C ~ , I O I , ~ C  by l'ruugl~lun and Sirnlns. noted in the mnrgin. t V i l l ~  
1 Pcrn~nbulalur 

Cllronomctcrs ) KO. 3Sr;9. P:~rkinscn and Frodshnm. tl'e cOmpnsa I ' ~ ~ ~ ~ ~ ~ -  
( No. 4;2 .  itlc(':~he. Intor, I kept  u p  n t raverse 

1 nloilntnin Uoro~ne~er 11y Trou:l~to~~ und S i ~ u ~ u a .  f rom Kns iphrnm a t  t h e  
1 Aneroid. Do. 9 ,  UClll. 
1 Tl~cr~no~nelcr  ,, h c l \ ~ n : i ~ ~ .  foot of t l ~ c  k l l s  to  Jeyporo  
1 IJ~iao~atic Colny:ss .. ' I ~ o u g l ~ ~ o n  nn~l Simrns. city, a n d  l rom Jcypore  t o  

nhndmcllel lu~n,  O I I  t he  Godnveri. I toolc ol~scrvol ioos with the  Theodolite lo r  timo and  Lntitude, 
wllenevcr thc ~ ~ ~ c a t l r c r  permitted, in o rde r  t o  correct  my Inver se ,  v l ~ i c b  a l t e r  Jeyporo could no t  
be cnrricd r i < o r o ~ ~ s l y ,  owing to the  deuso cl~nrncter  of tbe jungle. 1 recordcd r e g ~ ~ l a r l g  
tile rondings ot the  Bnromr t r l .~  nnd l 'bermometcrs, t o  obtnin dntn for computing tho hoigl1le 

llle s e n  Lcvcl.-The Chronomelcrs nreru c o m p r e d  daily. 
3. 1 first visiled two o l  o u r  t'rincipol Slntions, viz., Jernl tonds nod I h p ,  Hil l  Stnt ions 

llenr Jln(ln;ulfi, n l ~ d  ~ n a d e  n r o ~ i g l ~  survey of n slnall portion of 1110 country lo the  n e s t ,  w l ~ i c h  
is not Bircl l  ill tho p u l ~ l ~ s l ~ c d  :rtlns s l~ re t s .  Tl len n~nrcl l ing to Singmrilpu,koln, nnd on t o  
K n s i p i ~ r n ~ n ,  I entered the  Jcypore dislrict o n  t h e  2 4 t h  of February,  a n d  proceeded towards 
J c Y l ~ o r ~  by t l ~ c  new rond over  the Gnlikondn Irills. 

4. ~t p ; l~ lnwal~ ,  five m a r c l ~ e s  from I<nsipurnn~, RIr. O'Neil l  became s o  ill thnt  I urns 
obliged to send hilu hneli ; h e  l ~ n d  sofiered d:~i ly l r o ~ n  fever ever s ince en te r ing  tho hills. 
l l e ro  too fi.ver conlmcnced nmoog m y  men,  and  hencefiirwnrd m y  s n ~ n l l  camp was nover 
perlectly Tree from i t ,  every one,  no t  ezccpt i l~g myself, suReriog more o r  less. 

R .  I re i~c l~e t l  Jeypore city ou the 8tl1 of h l n r c l ~  : 11cre 1 w a s  detained t en  days. 
Lieut. Smith tile Assislnnt Agent, was out  in the District, a n d 1  \vos noxious t o  soo him before 
p r o c c e d i ~ l ~  f ~ ~ ~ . t l ~ c r . - M y  mcn I~owever  \ rere  so wenk, tha t  I could not  l ~ n v c  moved enriier 
lbon I did. 3 l y  origianl plan had  heen to t t~l tc  n Sou t l~wes le r ly  course f r o n ~  Jeypore,  
ul~l i l  I gained 1110 pnrnllsl 01 18" nrld t l ~ r n  to s t r ike  off IVesln.u~.ds to  S i ra l~e l l a  ; bu t  1 wns 
obliged to give this  up,  my  Inen wcro nll niling nnd 1110 Jeypore Rnjnh ob.jccted t o  send h i s  
~ u c n  or ElcpLnllte out  of l ~ i s o w o  terr i tory.  l l ' i l l~  the  E I ~ p L n n t s  I m i g l ~ t  llnvo dispensed, 
I~ur  w i ~ l i o l ~ t  t l ~ e  Inen I could I lnw c o t  n e i t l ~ c r  coolirs nor supplies. So, rnther  reluctantly, 
I decided on l in~ i l ing  my  !rip, l o  mnltillg for. t l ~ e  Godnre r i  n l  Uhndrnchellum o r  Durnogujnln. 

A t  Licut. S n r i t l ~ ' ~  ~ .cqnrs t ,  !IIO 1Znjall l cu t  m r  n J e m n d n r  nnd two  peous to ge t  supplies 
kc., nnd t l~ rce  I<lcpl~nnts ,  onc  lor  riding, nlld two fo r  my tents. 1 pnid t l ~ a  m e n  bat tn a n d  
clrfr~tycd l l ~ r  l tccl~ ol tlic E lep l~an l s  ; t l ~ e s c  tbougll ~ ~ n ~ l o u b t e d l y  tho b t ~ s t  description o l  cnrriage 
111r tlio coi~nll.~., werc in e i ~ c h  bnd ronllition, l l ~ n l  t l ~ e y  rnthcr  humyered m e  : l l ~ e  riding 
I:lcpl~nut \rns so l n ~ u e  t l ~ a t  I s a s  011li:rd to  send it haclr the  accond dny, a n d  n e i t l ~ e r  of  t h e  
o l l~e r  two cnrl.ied cven n r n ~ ~ ~ c l ' s  lond. I londcli ~ u y  own bullock3 wit11 rico, a ve ry  necessary 
~ recn i~ t ion ,  lor tllongl~ r l ~ l ~ p l i e s  nre l~rocurnblo nr the large villages, nnd n t  t h e  smnller ones, 
almost nlir:iy., n little rice a n d  " biri " ~ ~ . n i u  can  be pot, tbey s c r o  nlmays of inferior quality. 
In~ l rcd ,  n pnrty ~ rn rc l l ing  ill these districts, should, if possible, bring rice from t h e  plains, ns 
tbe l~ i l l  rice, prnerl~lly disngrecs wilh l l ~ e  nat ives from tho Const. 

(i. I IvIt Jcypuro on tho 2Olh o l  Afnrcl~, and ~nnrched  r i n  Rrmgi r ,  I\lnlltagiri, (o r  
lInlknnpiri\, I s u o l ~ o m  I'Arell, null h lon t  t o  Itnkal)ili, nnd thcnce u p  t l ~ e  Godnre r i  to 
ULadrn:bellan~, ~ v l ~ e r o  I nrrived on tho Olh of April. T l ~ o  r iver  s a s  unlucltilg too low to 



pcnni t  m y  going down to  Rnjahtaundry Ily boat, n.t I llnd pln:it~ctl. To 110 go ,  WOIIIII I I ~ ~ ~  
t n k e t ~  nt lenst ten d~lys-so I n in rc l~o~l  Lo Elloro, ~ r l ~ e r c  I took 1110 cnnnl bunt l o  I ~ I I ~ ~ ~ I I I I U I I ~ ~ ~ ,  
nod thcuce d8wkcd to  Knltnir, wl~cre  I ur r~vcd  1111 t l ~ u  'LHrcl of ~ l p r i l .  

7. 3 l y  routo iu dctnil, nnd some g r ~ l c r n l  ol)servnlion~ on  1110 c o ~ t ~ l r v  prssctl ovcs 
together with n t:\bulnr s l n t e ~ n p n t  of 1110 tnnrcl~cs,  l loiyl~ls  nboVo So11 Lovt4, kc., 111.0 give" 
i n  n sepernto m e t n o r n t ~ d ~ ~ r n .  A rou te  m:\p is  also npl)onrlo~l. nnd I h a v e  a~ ldcd  n nlelno of 
routes obtaitled from nntivo inrormnlion. l'lle rout0 from I W i l a j i ~ ~ l : ~  to SGgaru is compile,[ 
lroni reports  by C t ~ ~ t n i n  Vcrtuo It. h:., nnd Cnptnio Owen,  PrincipnI An~ivtnt l t  Agent. 

4. T b o  Lntttutlo of  Jeypuro, I havo dellucud from ten pnire of oI~ser\fnl ions lo I 'oln~i~, 
an11 on0 pnir to  Cnnopus, c a c l ~  cousistiug of ono nbscrvntiol~, F a c e  right, nntl ouo Pace  Icll. 
Ob~crvn t ions  for Lnti tode were also tolceu n t  14 o t l ~ o r  plnccs. 

9. Tllo Longito~lc of  Jcypnre,  I bnve dcdltce~l  from obscrvalions for Limc, cotnpnred 
\vith trnnsits takeu nt the  Nortli e n d  of tho Vizagnl\nLam Unsc Liue, rlsitrg n ra te  obtninc~l  
tllese lotter o l ~ s e r v t ~ t i o ~ ~ s ,  n n ~ l  obserrntions tnlicn to tho sun ilnrucdiatcly on  t~ r r ivn l  a1 Wolrsir, 
I took obss rv t~ t io t~s  for tilno nlso nt 19 o l l ~ e r  plnccs. 

10. Tllo I~eigltts hnvo been computed 11,o:n obscrrations tnlion a s  11cn1.ly ns possiblo 
n t  tlte finma Itoure of the  day, those pro\,ious to J c y p o r e  beiug roferreJ to  1110 S o u t l ~  el1 l of 
t h e  \:izn2npatorn Dnse, where obsovvnlions wero t;~licn for sovcrnl days c ~ r l y  iu l)cce~nl,cr, 
an11 Ll~ose nfLev Jcyporc, 1~1th Jcypore itself- this coursa w s  compuls~~ry ,  a s  tho Uountniu B,II.. 
ometer got  out of order  OII tho nlnrcl~ between I<:~u;lrnm nud Nellipnkn. 

I hnve used the  l o r n ~ u l s  givon in Cnpe, Vol ii, via. 
I 1  + 1'-E4 1 lo!l .1111+G"G.iT5iiil;,l D iK. in height, in Fcet=GOJG 1 + - { 9uu 

$0.002895 Cos% 

i n  which 11, t, T, a1.o t h c  rrndin,zs of bnrolnclcr, att,nchcd nnll detncl~od tllerlnometcr 
nt tbc  lower stnlion. and 11, 1,' T, tho snlne qunutities a t  the  upper ; A 1110 me:," Intilutlr, 1 
n c l o l ~ t a d t l ~ i ~  forlnoln bring Inore cotlvenicnt for cornpll t~~tion t11;1n ' rablo xviii of Boileuu'a 
Tables, a n d  T n l ~ l o  xvi w:ls uselcss, 1110 qunnli ty ( t i - t ' )  br ing only tnlulnted up to lfjzo. 

11. I hope to  despn lc l~  to you IIIY mnp early in J u l y .  

I have the honor to l~c,  Sir, 
Your iuost ohc~dicnt s e l . v n n t ,  

JAMI<S 1'. lJZ\s~cvr, Cr~lt//lit$ R R., 
1 ~ t  Ass/. G. 11: Srct.i.er/ of Itltlia, 

I11 chalgc: Coast Series. 
WA l.TAlI7, VIZACAP,\TAI~, 

26111 Jutif! 1FiCi:i. 



MEJIORASDUJI OF ROUTE. 

1. Kns ip t t ram t o  R ~ ; ~ ~ c o l s n ,  9 .08  miles. F o r  the first fivo l~li lcrr, t !~e ron4 is fnir, 
nnd ~o le r :~b ly  Icvcl, 11nssi11g 1rlu11g the bu l tnn~ u l  n n:lrra,w vnlla.y. :~l'tcr wl l ic l~,  n11t1i1l 1 n ~ i l n  
beyond t l ~ c  slllnll vi l l :~gu of l i o t l u r ,  1s ;r I tmg z i ~ r . 1 ~  n ~ c o n t  o f  2 m i l e ~ .  t 5 1  n w:~torsI~<.d c.tllc8l 
Dr.moIio, w l ~ c r ~ ?  t l~ere  nre some coolic sl1ed.1. 'I'llence 011 to Hnylvnlsn ti le r o n ~ l  is vcry ~1411. 

T l ~ o  new trnco leaves l l ~ c  prcscnt tr.1~1; n t  IinLtor. nt~,l rc:ioins i t  nqnin ; ~ t  L)LIIIIII<II, III.II~~LI: 
a cous i~ le r~~b le  c i r twi t  1.7 t l lc P o l ~ t l ~ ,  but  ~ ~ e c i ~ s s s r i l y  II:I~ :I ~ n u c h  rn*ier gr:~(iirll;. I{O.VIV.II~:I ij 
n s ~ n n i l  v i l la-a:  plenty of wwc l  nud good w a w r  ucar, null f:~ir e11c.rmping g r o u ~ ~ l l - h u t  
eupplies nro not p~~ocuri~l, lc. 

2. Ro~ j tun ls r t to  Gal iho~i t ln.  5 9 G  milcr. A noorl rond n l l  the \vnv, krrpi:~:: nlonb 
tllo wn~cl-shed.' About !?$ n ~ ~ l c s  l ro lu II,I~Iv:IIJ~ t l ~ u  ra1:111 pnss~a Ily t l ~ c  l~ill villa:e of 
A n n ~ l t n ~ i r i ,  near ~ v l l i r l ~  t l ~ o  bI:rl l .~rnjn of Vininoagrnm I1;19 r1.cr111ly rs tn~r l r l l c~v l  n colh*c 11ln11t I- 
: Gnl i l~onda was r rcom~ncnd<~t l  sollle ge,Lrs :I:,) as n S:III~I;I~~III~, a ~ ~ t l  l l ~ r c c  Ilouse3 Ir:rru hem 
bt l i l t  her#! by  tho ollicers of \V:~ltnir. I t  is situ:ltcd 911 1119 west f ~ c e  of n I lnrrutv vi~llcy, nc :L 

I l r i g l ~ t  ol.l,2,jO fe\at ;lbova t l ~ o  sm. Tilcre i i  no v ~ l l a r c  o r  ~ n c n m l l i ~ l g  gronn~l.  'The I~:*st  pl:rco 
for n c n ~ n p  is nt " IIurria' " v~ll ley, 1.r l l l i l e j  fur t l tcr  on, wllerc :, L)c:nch~nc,~tl o l  11. 31. 
1O.ill1 l l ~ ~ i ~ ~ ~ a : ~ r  1msq.l1rlccud fur n short l i lnc. IU l l ~ d  n e i ~ l l l i n ~ ~ r l ~ o ~ ~ ~ l  of l l l c  I~ot lat~r,  1110 
l ~ i l l s  :wo r :~ tbcr  1b11ro ol ~rvcs,  exrc;)l i n  t l ~ a  rnvincs, w l~e lu  w ~ o t l  an.1 .v:lrev nre p l r l ~ l i l ~ l l ,  n n  I :L 

b c : u ~ ~ i l ~ l l  tree-fern RI.OWP. TIIO IIUIV road w i l l  nvoid Gnli l ioud:~, p;issing to 1110 east of' i t  
r l ~ r o u y h  n vil lapr cnllcd Bondn~n. 

3. ( ;~t l ibo~,~l~i  to .1,t1!01, l 2 . 0 0  a~i les.  T h e  road llnsscs :~ lonc  the Enst sido of tho 
u:~l lcy,  n:lJ : ~ l ~ c v  II:IIF ;I 111;lr, reaches a w.~ tc rs l~cd  callrt l 1110 " S.I I I I c * , "  s l : l~ t l l i n r  at :L~I clcvn- 

, n!. 5r,,ior Stmngc,s ti011 01 * -1,:IS.?, It.rt nl~ovcr the sr:l. I t  tllen winr l l  d41~vn n deep r . ~ v i ~ r r ,  g r ; ~ a l i r ~ ~ r  e.lsy, l o  
I lnrr is '  valley, nl111ut (ji)O feet b c l o ~ v  " tho snrl~llc." T l ~ i - I  p ~ ~ r t  o l  l l l c  road is infestetl \v i lh 

r i  I I tiger$, Innoy peol~lc I , n v i ~ ~ y  beell lcillud quite I : ~ t ~ * l y  : one 111~~11 iva9 c i~ r r i cd  off LWO dilys h e l i ~ r ~  
nur arrival. I.cavi~lg I I i ~ r l - i ~ '  v~l lo i . ,  011 IIIC right, tl:e r118,l d~scc:l, lr n11oll115r fivc b u l ~ * l r e d  Iyrt., 
in'o nn ope11 \,r~llr,v, n l ~ o : ~ t  1) u~il,,s hro:lnl, n~:,l covrrc( l  wit11 cultiv:~tion (cl~icll! jow.rr) tvllich 
cxtenrls lor  11early t3 miles in  n N. \Irdst di:.ec11011. ' l l l ~ ~ n l ~ g l ~  tl lc cclltre o l  111c vniley ri l l in n 
I n y o  ~ ~ u l l i ~ l i ,  :vllicll is OIIC o f  1110 sotlrccs o f  111o SIICI~II. 1Jro:n t,he lout  or t l ~ e  glunt, ~ ~ l ~ c r c  ;I 

trscl i  bl.;ulcl~er ol f  lo  the I:~rge village ol' Al:ltlt~g:~d;a, 2 111iles ~ l i s t n r ~ t ,  the road is c s c e l l e ~ ~ t  III 

Arul;u, esccpt i n  four pl :~c~,s wl~ero nullnhs nr.: cr~raserl, r r l ~ i c l ~  nro u ~ ~ b r i ~ l y e ~ l ,  nod 1111vo very 
rt.cscll l ~ n ~ ~ l c s .  A r u k u  is n Inrge p lacos i t~~atod  III*R~ tllc 11orL11cr11 estre~l l i ty  o f  (he v~ l l ley  ; :\ 
l l cpu ty  1ln:istr;ltr is s l r t i l ~ n c ~ l  I~uro. ' l ' l~rru :lru sevcrnl orller large v~ll;r,nzs ncnr ; I';r i leonpur~~l~, 
2 ~ l ~ i l e s  to E u t ,  ' l 'sot~ll~i 1; mile3 10 So~lr l l .  :11111 I C l l ~ ~ r ~ l o h  I.! ~ n i l c r  lo  S o u l l ~  Wcst, n l l  ill 1110 

l ' i ~ ~ ~ r l ~ . l ' e ~ l b t ~ I ~  c-5Ljrle. Cos~lias n ~ l ~ l  s ~ ~ [ ~ p l i c s  art) lo  be ~ o t  IIC~C, n ~ l t l  GIIU~U is y o ~ l d  oncn:npi~ig 
gro1111(1. I l isnn ; im I'ounal o t ~  r l ~ e  l ~ i g l l  r : ~ ~ ~ i ~ o f ' I ' ~ ~ r r n ~ n  I io l ld3,  ? r~ l i l cs  to tho I'nst. 

-1. Arrr l~rr  l o  Dtrrbrh,  ( i . H 4  r ~ ~ i l e s .  The r ~ : ~ l  lullowvs 1,110 conrse of n Inrgo null;rll ( the 
sil~1.11) IICII~IY l l ~ e  wllolo wny, rl.ossiu: i t  in  two plr~ces, near t.~:elhcr, alrc!ro it i g  about 5u feet 
wi~lc.  b i ~ ~ l l i  to hnnli, and abnut n loot tlo8.p ; the now r o ~ d  \\f i l l  evc~l to;~l ly nx-oial r r o s = i ~ ~ g  tl1i.r 
n o l l : ~ l ~  :II~O:CIIII-I., li~!e[~il~:: t l l r ~ u g l ~ o ~ ~ t  011  it^ ri;l~t banli. Nmr Durbnh, the road pt~ssl~s 
t l ~ r o ~ l g l l  a ~lv l i lc ,  111,. bo11111111r.v of L':LIICII.PSU~~III a1111 J~.yp(~rta, inlo n more \voo~t(:d c o u n ~ r y .  'llwo 
c ~ r l ~ c r  S~II;IIIC~ 111111:111s : I ~ P  C~OSS~II, but t!lc rnntl :s g3ncr;1lly good. D u r b e i ~  is only n s~u l r l l  
v i l l ~ ~ g a ,  n1l11 wo ~IIIIIII get no r o ~ l i c s  or sul~ll l ics Ilerc. Tho e~~carnp iug  ~ r o o n d  is good, being 
nbuut Ilnlt'o l l r i l ~  ICilst OCIIII. villn:~, nntl ~ l t c r c  is i ~ b ~ ~ n d n n c o  of g o ~ d  wuler close hy. 

5 .  Dttrbah to Pndnlurrh. 7.99 t~t i lcs.  T l ~ a  l i ryt  111ile o r  twvt~ 111 this n ~ n r c l l  is  throng11 a 
rn l l le r jung ly  collnlry, but il so011 elllers n fine v;rll~y, well c l ~ l ~ i v n t e ~ l  ; Ll~enco it lolloau the 
cnurrro o l  Lllr snlrle 11~r:l: n n l l i ~ h  1110 rcst o f  t, l~o rv:~y, kcopin: on its right bnnlc. 011ly oue s t rcnr~ l  
o f  nny size ia crosse~l, and thnt close l o  Durbnll.  bout 2 milas lt.otn I'uil:r\\~nI~, the rond, st i l l  
Ibllo\\~in,n t l l r  collrse o l  lhe nu l ln l~ ,  turns round n b r u l ~ ~ l y  iuco n n:lrrow v~tlley, n ~ ~ d  eollles 
out very sud~lell ly 011 Ll~e b~.olld l~l: l in, on tho Enst siclo of wll ich l 'nd~~wnb is situilted. 
'I'h~a plain, or r n t l ~ c r  vnlley, i s  nl1o11t Lwo 11)1lea i n  branrlcl~, n11d six-  or aeven miles i n  
Icl~gtlr, hn\.in:n t l i roc~ion !~t,nrly NI)CI.~I u n ~ l  SUII~~I. 'I'lle soil is ru~ le l ia l~  i n  color, IIII~ :lppenrs 
R"II(I ; very 111tlo Ilelwovrr i* c ~ ~ l l i v : r t c ~ l .  Pirdnwn11 is r n t l ~ e r  a Inrzo villngc. Al)out 2 n,il*s 
West, of i l on l l lu  opposite sirlc ol' IIIC n ~ ~ l l : ~ l l  ( I l ~ c  S i l u r ~ ~ )  llcro cnllctl " P~tltpl.geddu," is  e 
lal:o \.illage nnr l l r~ l  A ~ ~ w n r s ~ l : r l ~  (O\\.r:~rnll i n  Scott's rnl~p), frol" w l ~ i c l l  is n n ~ a d  to h l i~c l i~gu l t~ ,  
~ H Y S ~ I I C  1hr1111;h \YIIII~II.II:I.II<I.I 111111 U g t l ~ n l > ~ l t ;  t l ~ c r e  is nlso n route fro111 ;~utvnrn' l~~l t  to 
hlnlkn,niri, p:~s.iinx tI~rou:lr l<onclnlc 11111.11, nnd I n l l o w i ~ ~ g  most proltnlly, tile course of the Siieru, 
b u l  I cuv1~ l  ~ ~ u ~ u s c c r l a i u  un)-llriug about I l l i d  rout", b u i  chc rsct of iis erislcuce. 



6. l'nrI,rr~.nh to JC,~;irnrtor, G.40 o ~ i l ~ s .  'I'lle regu!er lnnrc l l  i to S~:RI-II, 1r11t I I1?(11ie 
i t  i n  I w o  on ncl*Jollt o t  tllr sickuo.;s o f  solnu o f  Iny IIIL'II. T11(1 ~<IIII~ (.r~ld4.'?i R 9 l l l : l I i  IIIIIIIIII 
<n111ing dn~rv~ t  Iro:n tho vill:~;e ol' B,lr lr i ,  rind ~!ICII t.rlic3 11 11~r ther Iy  (lirr1'1i1111. 1111 1113 
v.~llc!..  st lhc? villajird o r  S \ ~ b n l ; ~ r  nod  BInIil>r~t, about alto ~ ~ i i l o  b c y n n ~ l  \v\l ich i t  crnssw 
n wn lc r  sllr,l. 1111 I t l ~ e n  1lesc1.11d9 ~ r n ~ l ~ ~ : ~ l l y  in to  n bror~r l  valley, tl~rou:l~ ~IIO ccrltl.c o f  
wl l ic l l  r l lns ono ol' tho p r i~ lc ipa l  s o ~ ~ r c ~ ~  01 tho I io lnb  (S:lveri). 'I'hc roar1 is gootl I L ~ ~ u ~ I I -  
n l ~ t .  R' rnr  Sulrnlar ~ ~ n o l l ~ c r  ~ .n th~ . r  lnrge l ~ u l l a l ~  i s  cros.;?d. Ii11111lor is  oll lv n \.(!ry s111sll 

\-ill:~:r. \but Lllcro nre n u u ~ n b c r  oC vi!lugcs 1111 round, I'roln w l l i c l ~  wc gut  supplies ;-a l i t t l e  
rice, IIII~ 11iri." grn in.  

7. h ' t rs~tor  t o  Soqnv~ l .  6 5 . 8  m i l ~ s .  General d i r rc t ion N o r t h  M'cst. T l ~ e  r o n ~ l  is  very 
good, ~>:IS"II~ over :III OIICII c o ~ u ~ t ~ ~ ,  covcred w i t l ~  d1v111f d~~ l r , -bu t  pnl-tly c u l ~ i r n t c d  w i l l 1  jowar.  
>at,n;l,u COIIFISLJ o f  t w o  vil l i~j ir!s 01 nll011t 3:) houses each, s i t u a t ~ ~ d  hn l f  n 111ile npmr, OII 

I i..i~~g S~OIIIII~, ncor t l ~ e  hear1 8 1 1 '  n 11ro;rcl VIIIIHY, \ v l ~ i c I ~  drnirls northrrnrds into 1110 Koli lb. 
011c o r  i i v ~ r  slnall trntcreolir3t.s ll:tV;. LIB 11,: c rosw i l  o u  th is  m:~rch,  b u t  thei r  b:tnkv nro n o t  stcep. 
, 1111. , rond pnsrcr n r n r  scvcrnl Inrgo vill:~:cr, I$udre~., I < ~ o t i ,  U;crell, Musiri. Supplies nu l l  

coolies wcrrs l ' u r~~ iz l~od ,  bu t  IBII~ !! illi:~::l,v. 
H. $u!lnrrr t o  I .anrrurpt~~,  H 31 nr i l r r .  1) i rcc l ion N o r ~ h .  . Road very good, nnd free 

Frnm ol~stnrlcs, country open. L:IIII~I~~I~L is only u s ~ u n l l  villagl), b u t  IICW i t  nrv t w o  In?g('r OIICS, 

]<,IIIII~ ( I ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ I Q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ )  n l ~ l l  S i r ~ ~ l i l ~ i r i ,  f rom W~ICIII.~ we t~lrtninerl coulies nnd s~~pp l ies .  
Serernl vi l lages arc p:rssed OII Lllr rontl, I iz, I i o ~ ~ c l ~ a o n ,  D I ~ W I I : ~ ~ ~ ,  Uudhpnrno, nnd  Tuswu l~ -  
none large. 

9.  I.a,nlnrl)ut to P ~ t t . r h ,  0.04 mi l rs .  D i r e c ~ i n n  N o r l l ~ .  F o r  l l ~ e  firs1 l i r e  miles, t h e  
ronrl pn'ses o t e r  o n  OIICII c o l l ~ ~ r r y ,  s i ~ ~ ~ i l : ~ r  l o  l l l e  preccdiug, b u t  n k c r  n Inrge villnao rn l led 
~)~IIII~III~:I, s i tu l~ ted  i n  n I~ol lo\v rill :I 1lcr11 r.lvint=, t l~e.couulry bacon~es less open, nnd Irlore l ~ i l l y  
an11 ~vooiled. T w o  ~ i ~ l g e ~  n1.o erns.rrl, down t l ~ o  f i~ ,s t  of trllicl:, 1110 desceut is  co~~sidcrnblo,  
t l ~ o o g h  r c ~ ~ d e r c d  easy 11y thc wiuali~~i.s o f ~ l ~ e  ro11d. Tl lcre nre t\vo rnther I.ll.ge no l ln l~s  to be 
~.~os\ ; ra l ,  w l ~ i c l ~  VIIIII~~IO l ~ t l l e  w:ltcr, but  11.1vt. very steep bnllku ; rile L)~~II:II~:I one, is  tho Inrger 
o l  ~ l l r  IIVII. PCLIII~ i s  z i r u n ~ r d  i n  n Irnrrow ~:1!1vy, nnd i s  b u t  u sulnll !millage. Supl~l ies and  
coolies nr,. ol)t~~in:rlr lr, b11t Lo n l i n ~ i t r d  e r len l  o l~ lg .  

10.  W t r u h  t u  h-otf011 G - O d  a r r l ~ s .  A b w ~ t  n n ~ i l e  beyond Prt tnh,  comlnrnces the g l ~ a t  
I rnd ing  down i l l t o  t l l c  Ianw coontry ; 1111 the I ' c t t a l ~  si,lr. there id scarce11 nuy  ascent, a n d  t l l n t  
l i t t l e  very essy. 'l'llo firs1 mi le null n II:II~ of tho desce111 irr g o d ,  the new road I:nviuz beer1 
SO I:I~ c o ~ u ~ ~ l e t e d ,  b u t  t l ~ o  r e l ~ ~ n i n ~ l c r  i~ Innd, nrld x c r y  steep i n  11:1rt9, pnsging t l ~ r o u g h  t-ll 
t i res t  tho whole wny ; lbcre is  nlso :I good d rn l  of I ~ n n l l ~ o n  juugle. 'I'l~ero u ro  t igers n l ~ o u t  th is  
gbnt, n11d 1110 people \rill no t  trnvel un t i l  Ilrond dayligl l t .  Kol tn l :  is  si lnnled i rnn~cdi :~te ly n t  
t l ~ e  loot  $11 111;. g l ~ n t ,  nud nearly surroundt 11 wi l l1  111114 ; i t  consists of two villa?res, hnl f  a 
m i lo  npnlr, sel,ar;~tecl 11)' tl:o ~ . i v c r  K o ' n l ~ ,  \v l~ ic l l  cnrers the p l i ~ i n s  close by. l ' l~o Snlupero 
nnd JIinels were encal l~ped here whcn en~ployed o n  the rond, b u t  \\.Fro rclnoved short ly  before 
l n y  nrr ivnl ,  l ~ n \ i ~ ~ g  10.t t l lc i r  EII~O~I~~III Olticer, n l ld  a lnrge propor l ion ol' Inen fro111 lkver. 
Caolics an11 s n l ~ p l i r s  were furn ishr i l  here \vithout any dil l iculry. T h o  nlnde port ion o f  tho roud 
ends at t l ~ i a g l l n t ,  t l ld  roilds h e j o r ~ d  consist o f  mzre  villnge tracks. 

I I. f i t t a h  t *  J~!/pore, 7.01 nilrs.  \Vu crossed the r i v c r  IC<lId), ~vl~ic-11 i s  l lero 80 
pards b r ~ ~ n d ,  nnd 3 l o  4 lvet deep, by II roft, formed, o l t w o  hollowed ~rcea, j ,~ incd Ity n bumboo 
fmmelv[rrk. ' l l ~ i s  is LIle ouly d e - c r i p t ~ o ~ ~  o f  bonr t o  be met  wit11 ill tbe counlry. Thr*  fi1.st t w o  
mile, I ro ln  (be river, :%re t l ~ r o ~ ~ g l ~  th i ck  jnngle, b u t  n f l c r  passing bctsvci-u LIVO low ranges 
o l  I ~ i l l s ,  t l ~ e  r o ~ ~ t l  r n t r r s  upon u rntl14:r II~~OII rounlry,  2nd ~ l r i r l s  itlung r ice fields, ~ r c : ~ r l y  t l ~ e  \ r l lo le 
wny i l l t o  J r ~ p o r e .  Jt.?porr, n l l l ~ o ~ ~ g ! ~  the chief place i n  the col~l~lr!, nnd the resideuco o f  1110 
l?njnll, is  n ~niscrahle town, c o o s i ~ ~ i n g  of n l ~ o u t  10!'0 Ilouses, o l  r n u ~ l  nntl t l :n tc l~- thrro nre n o  
11:1l<n l ~ n u s r a  (bricl i  or slonra). :IIII~ n 11?\v ol:ly are tiled. T111*re i ~ ,  I \\.a4 iuror lne~l ,  n o  l i l ne  
i n  1110 C~IIIIL~Y. ' l h e  town, which is  1111ot1t 2000  lect  n b o w  tho scn, i~ closr to, nnd  pnr t l y  
s ~ ~ r r o l l n d c d  by I ~ i l l s ,  the country b r i n g  npcn ol l ly  to t,he \\'cst. N ~ ~ r ~ l ~ w n r c l  o f  the  tow^^. 
nnd  nbout 4 milen distnnt, is  n largo I \ ;~t . lo l rpc~l  hill, r:lllcd R n n ~ ~ ~ ~ r h  r i s i l l g  n b r ~ ~ p t l g  about 1000 
fret nlrovo III~ plnin, OII the aum~n i t  ol' w l ~ i c l ~ ,  are 1111, r u i l ~ s  o l  no cxtrnsive slolle h r t .  On the 
\\'cst s idcof  IIIP town, t l t r re is a Inr,ne tnuk, Invrc tLnn n mi le lor~g, nnl l  nearly l ~ n l f  n m i le  ill 
brc :~< l~b ,  w i ~ l l  1 i 1 1 ~ ~  rn:lllgoe topes n n  i t s  Il:luks. ' l ' l~cru is  n seco~~ i l ,  nnd 1nuc.11 smaller tnnk. t o  

tlro Sort11 o f  1 1 1 ~  towtt. ' l ' l ~ c  :\s.*iilnnt ,l"nt :III~ ~\~ ;c is lnn t  Buperint,~ndcnt of Police, who have 
bcen re r rn t l?  n p l ~ ~ i n r c d ,  l ivn Ili3rc : t l l r r ~  is n1sc1 :I s ~ n a l l  1101ic.e Iorcr  Iocn1t~11 here. 

12. Jill,brc to Ooa,,lln, 7.1.; .llilr,s. 1)irrel iol l  Soul l l  \YI-SI. l ' l ~e  rond o r  r - the r  trnck, 
pnasca 31 xi:, n I I ~  r i i lgc 111r the f i rs t  l o l ~ r  milce, n l ~ r n  i t  rvossrr n Ial.pe p l n i ~ ~ ,  corered r v i t l ~  r ice 
v o l l i v ~ ~ t i ~ ~ n ,  ill t i le  1111clJlu ad w l l i c l ~  n 1210  n o l l a l ~  (n leedr r  of t l~c ! l i ,~ I~ t l , , )  i s  cro~so:l, at n 
v i l ~  c I n r .  ' I ' l l ~ . ~ l r r  i t  Ilnssrs o \ c r  111uro ctl l l ivntiol l  l o  tllc: ]<ol;lb, nbollt 3 ln 1c.q 
on. n.llicL is  n l io  crnsned Ily n 61rtI. 'l'llc s t rcnm i s  l lcro of thc same b r c . a ~ l t l ~  nn l l  ~ l o ~ > t h ,  nu 
n t  l in t tn l : ,  b u t  l ~ n s  R I G I - ~ I ~ ~  I l ~ n k - .  l'llrrr- tvcre ao Inuats I l e ~ c .  (;usclln is  n small vi l lnzc ; 
1111we\.el- n few c ~ ~ o l i c s  and c11l1l1ii1.a wcro o l ~ ~ h i ~ ~ c c l ,  119 tIl(-re \vcro otl~tbr villnCcs Ilenr. blol lp 
the  f irst pnrt of thr, rund, t l lvre \rc.re o ,qnocl I l lal ly A11101vn lrces and u i c w  5nl. 

13. C;osr//cr l o  ~ ' ~ ~ n l r l ~ n l .  !).YH rni)r.s. l ) i r ~ , c l i o n  W. S. \V. O u r  r o t ~ t c  for  tho f irst 
t \ rn  rn i l rv  wrls over npsn g~.ol~lr, l ,  rnos~ly covcrri l  wit11 rice c u l t i v n t i o ~ ~ ,  1l111:licrl on e i l l lcr  sillc hy 
l o w  l~illj c o v c r ~ ~ ~ l  wit11 I r rn~l~rvoot l .  1'~.qi11: l ~ y  ~IIC vill11gc3 01 I<h~rr.pi nn<I G u n ~ n r ,  we CI .OSS~I~  

n low w;~terr l~cd.  n ~ n l  enk rod  nn undoln l ing c o ~ ~ n t r y  covered wit,h htll forest, el l icl ly Snl, a h i c l l  
lai;lcd l l ~ c  r r .d 01 lhc cvn). SIIIIIC~III~ i~ R s111:t11 villnge conlninin,n 15 o r  20 Ilousrs. \Vo 
e~lcnlnprd :I s l ~ n r t  11ist;lnce I l r , % o ~ ~ d  it, OII the bnnlc of n s n ~ n l l  strenn~, the 1<11rlupora, w l l i c l ~  runs  
I r o ~ n  n lnr;r! r i l lngr ,  nnmcd I ) ~ s l n : ~ l p r ~ I ,  n111l e111crs t l l r  IColnb o r  Ssvcri u t  n plncc cnllecl 
U n L ~ l c r i .  T l l t r e  is n g o d  deal n l  r ice r ~ l l t i r a t i o r ~  I~ere,  ~Jepcnclcnl, na is  gcuc'rolly the  cnso in 
~le: l~ '?r ,  o n  I~IC raills, R I I ~  nwt 011 i~ri:ation.. Sllpplics nre not  ]~rocurnl,lr cxcrpt  ill sm,ill 
~ ~ u u ~ l t i l i u s .  I n  ~ u o s t  villngas, howCver, n l i t l l e  rice ant1 i l r y  g1.ni11, " bil.i," can Lc got. 



1.4. S,in/cl~bt to Rria~gir,  11.00 ?~~ilcs.  Direction W. nnd a littlo N o I - ~ ~ I .  The rend 
passes for l l ~ e  first 2: n~iles t l~rougl~ rice fields, on each bide of \ V ~ I ~ C I I  is lull S i I  forest, to a 
rillil:e nn~ned hliud~~lwnli c o ~ ~ t a i ~ ~ i n g ,  nbout 20 I~ouses. Thence on to [{ilmgir lherd is not 
a villnge to be seen, nor n drop of wnter to be got, the road lying througl~ tall S i I  forcst tho wl~ole 
way. Tbe track i~ l~ovvever broad nod well cleared. Rimgir, the chief 11lnce of tho District 
narnod alter it, is sirunted on rising grouud, null cuurnins GO or 60 houses, nl~nost all of 
bamboo nlatting !llnstererl over with mud, and thatched with gmss. \\*ha1 is cnllcd tho Fort is 
n~erely n rntl~er larze mud boil~ling, in a l~ i ch  the I~end man lives. 'I'hcre is R hroa11 sl~eet of 
cultiv~~tiou iu front of tho village, w l~ i c l~  is irrigntcd from :I large rank t~ llle Sontll-thcrc is a 
en~nll tau!: for drinking water ra l l~er  nearer, between whir11 nud tho villnne nrz some J ' O I I I I ~  
mnn,no grttves. There is .r road from Riungir to Bustnr passiug tl~rotlgh IIJkdSri. Supplies 
a ~ ~ d  ioo'iies nre procurnble, but 11ei111er arc ~nlcutiful. ' 

1.5. R r i , r ~ ~ i r  lo  b81,1/i q/ Kirchi7~i1.n 11ea1, l<tt/trnaphIi, 11.3 71iiles. Direction South. 
llonil w i n ~ l ~  through dense Shl jungle, up to t.11~ top ol t l ~ c  gl~nt,  a (listar~ce of nearly seven 
miles. At about a mile from tho ghat there is a cluster ol s n ~ : ~ l l  villnzes Phonosput, Bezapodora, 
RnxhpGt ; l~ero the nscenc colnrncnces, it is slight, but tho ground is brolte~~. Around these 
villnges t l~ere is n good deal of rice cultivnlion. The ~lcsccut beyond is very steep, and t l ~ u  rond 
is bad. thounl~ ~~rncticnble far laden cnttle. Tho SZI treo ontirely ceases 011 tho ghat, being . .. . 
I~elllncc~l 1,y Ilolnboo jungle. I < o l t e ~ ~ : ~ ~ ~ : ~ l i  is n I:~rge village C I I I I ~ : I ~ I I ~ I I ~  : ~ b o ~ t  '10 houses, it is 
distant about one ~ r ~ i l e  from rhe loot of tho I~iils. ' r l ~ n  r.ncnm!)iog :round is 1:- miles South of 
t l ~ e  villnge, on t l ~ c  lelt bank of a s~nsl l  strea~n callc.l ICircl~ifiirrl, \vl~icI~, joinin". lnrgor, cnlled 
Ri,llgal,x:'i, enters t l ~ e  SnvCri at  Timispilt. l ' l~e  xvnter l~ero was I)raclrish, l~robnbly owing to 
its boiog .tagnnnt, awl o ~ ~ l y  procorahlc l'rorn l~olcv iu LIIC bcd of r l~c  nollnl~. T l~e re  is n good 
dcnl of culliv~~tin:: al~out, gonerally o l  rice, bet not il.riget.cJ. \Vc got supplies and coolies hero 
1vi1,hout dilficulty. 

l ( j .  illrirrji!grida, 11.4G 11liles. Direction S. S. W. T l ~ c  Si I  Lrec, which bad disnppcored 
on nnil belor\. the ~II:I, :r:nin reapp~arcd clnsc to our camp, and tho roird w s  nzain througll 
? i I  forest : v l l  lllc wny. For the firdt t~\vo miics it pursued a c ~ u r s e  nen~.ly due Ens!, to n large 
vill:~ge cnllerl ni~n~iunpili ,  siruatod uuder somo low I~ills : it then t~vnc.l ronnd nbruptlv to the 
SOIIIII. TIYO large nullnlle are crossed, ona the RAngnpani, at 2 rnilcs Irom Di~nann~~ i l i ,  where 
its bed is  out 40 yards bro:~d, an4 very rock?, t11o11~h not dccl)-thc I~rendt l~  or t l ~ c  sttcalu 
being 10 Ilnces, with n ilepth o l  n foot of wnter. T l ~ o  ol l~cr  u ~ ~ l l ~ ~ h ,  tho Gnriagi'tra, is 
rrosscd near 1Ia11jigudn ; it is r n ~ l ~ e r  the larger of the tvvo, its beel is bron~lc~.nntl decpcr, hut 
cont:ii~~c,l I~!ss wr t-1. ; both would be very s~.rious obstacles in t l ~ c  wins. T l ~ o  Iltnzapnni is t l ~ e  
I~ounilary ol t l ~ e  It~r:nair nnil .\lnllingiri Districts ; l l ~ e  villago of Nan lipili, containing 20 or 30 
houscs, is on its South I,ank, s ~ ~ r r o o ~ ~ d e d  Ily ricc cultivation. as uaaal not irrigated. A rnt l~er  
s~naller rillngc, ci~llcd Alatcli, is passed "@:I route" nbout 2; miles further on ; from i t  there is 
;I rond to .Joypore, w l~ i c l~  is more direct t4nr1 the R ; ~ n ~ z i r  ona, bnt O J ~ I I ~  11enror ti10 llills, is 
pn~tably  much more di5cult. I t  parse* tl~rou:l~ n villagr uamccl I<,~li.r--s:tid to be largo. 
BI:u!jiguda is n small villngc containing 10 or 12 I~onjes. \Vz wprc cnc;r~npcil ou the Soul11 side 
01 t l ~ e  Gnriagi~m but the hest ground is on tho Sort11 bnnli. T l ~ c  rvatcr I~ero is good. 

17. rllrir~jigrido. to K o ~ n ~ ~ ~ e l a ,  8.41 tnifi-s. Direclion Soutll \Vest. For tho first 3; 
miles, t l ~ e  road pnssed t h ro t~g l~  Sill forest, but on rcncbiog a risiu: g r o u ~ ~ ~ l ,  tho 5:vI yudder~ly 
disnppenr~(1, n ~ ~ d  t l ~ c  juugle became mucl~ lovver and tlliuner, consisting prineipnl:y ol' n trco 
cnlled, in Urinh, " Snj" (Tel Jhbira.) One or two s~naII villnges tvcre l)nsscd. Near 0111,. 
called snl:lngilda, there nns some rice cultlvnliou. Rotameta is a very S I U ? ~ ~  village, con tn iu iu~  
only 3 or 4 log l~n t s  ; notlling whstever was procomble I~cro, but ns tl~cro is no villnge o n  the 
r o d  lo IInlkagiri witl~in 10 ~nilos, I wns obliged to eucamp l~cre.  Tho water ir not very g o ~ ~ d ,  
con~ing from n slnnll nullnh not runniag, but dnrurnetl up at overy filly ya~adu, or so, nod 
probnbly partly nrtificinl. 

18. Kotrrnirtrr lo .111rllingiri, 14.86 niiles. Direction S. IV. After passing over nbout 
4 miles of tolernbly level ground, covered wit11 jnngle not very ~lense or tall, tho road desconds 
lor n mile, nnd is rather steep and bad, pnssing tl~rohgll solno low bills, tho siclcs of which wdro 
covered wit11 tall trees null bnmb.10 juu;le. Al'ter this descent the road becnr~~e bctter, but the 
jungle was very deuse for nnotlrer Avo miles, a3 far as rr small villn:e callod Smnpnknri, situated 
closo under n range of l~ills. Here thoro is n rather large tauk. From tl~ence tho routo wound 
along nnder the hilla for n n~i le  or t\yo, nod tl~en, crozsiu: t l~om t l~rougl~ a low nnrrovv pass, 
descended into the broad vnlley in wl~ich AIblkn~iri is siluntctl. W.~ te r  is o ~ ~ l y  fouml ill ouo 
place betwoen I{otsmeta and S rn~pnl;ari-about 9 ~nilos fro n tlio for~ncr ; it is I~osever  gno,l, 
nl~d is nppnrontly sroro~l up by a dam in the SntigQra, a small nullall which runs into tbu P,,16ru. 
Alslkn~iri is a lnrgo and important villn:o, containing over 100 houacq ; it is tho residonca of 
n Hqinb subordinate to t l ~ c  Joyporu Cl~ieL It is situntcd at tho Ileal nf  n fino vnlloy, in Lhe 
re-cotcring nnglo of a rango of hills, whicll riso 830 or 030 f c ~ t  aboro tho country, nt the 
dist.~ncc of s b ~ u t  n ~nilo. It is su r r~ lund~d  wit11 cnltivr.lioo, c!~ijlly 1.1~3, Ir~tr a0.u.: l i l~c  lnlugo 
groves, null ia supplied with n;rter from two tnults, of r l ~ i c l ~  tho lorgost is Sout l~  of tho villnge, 
and nl)pears to be noturnl. Thera is n routo from this to Ilnjnl~:nondry, pnssing tbrouql~ 
liondal~knmru, L).irnl~ond:~, and l~ljtalv ill R:1111pnli, said to bo impr~c t i c~b lc  for lade11 bullocks. 
From D~trnkondu Lhore is II route to G I I ~ ~ : I I I ~  nud Narsipatnm. 

19. RIalkngiri to Tsunkom, 18.71 ~nilos. Direction , uo West. Tsunkom is n large 
acmindnri, on tho r ~ g i ~ t  I~auk of tho Snvi.ri, in tho l:.rsrnr torrilory. TIIO rovl plsscs over 
nn ~lndnlntir~g col~ntry, covoroi wit11 toll j u ~ ~ g l c  ; t l~cre is not n s i n ~ l o  villnzo bot~veen U ~ l k l g i r i  
2nd t l~e  rivor, n d is t~ncc  of 15 mi13s. On tho bluk ot the Y~vori the " l 0 1 ~ 1 n "  tree grows to 
n araat size. Tho llivor I~ore iq about 103 yarolj b r o ~ l .   fro:^^ brink to bank, nnd is crosso~l by 
a forel, tvntcr ~ c a r o l y  k11e:e deep, uenr a villnge nnm:J Tsc~parlnl~ ; it is ford:rble hornover iu but 







81. lllrnd,~nrhrllrrn~ 10 ell or^, i 7  ai1c.v. Tlicrc is n goat1 bnntly rand t l ~ e  jvl lo lo  

way. 'Ibo ~nnrehcs tro I'aznlnpili 8 milcs, I<hi Gnngiram 10 11lilcs. eTn~g:ivnrn~il 9 11)ilc~ 
n l t ~ s t i m ~ ~ n t l ~ ~  10 ~niles,  Ol~i~~t:i ln~il , l i  I2 miles. Dur~nujecgrtda~o 14, and EIIoI'o 14 miles, At  
iirst foul., which nro 1 1 1  tlio IIyderobnd territory, the wnter is not good, the villnges nre j ~ ~ ~ . ~  

srnnll, nnri no supplies procurable. Tho other two are iu the Gotlavori District, nnd arc largo 
villnges. 

JAMES P. Uns~vr, CI\I~TAIN R. 1':. 
1 ~ t  Asst. G .  T. SZLI .UC~ of I~lrlin, 

I11 c l ~ n ~ ~ g c  Coast Scrics . 



GENERAL EEMARSS 

-- 

TIle country ~ i s i t c l l  on this  tour  is divided nnturnlly in to  t w o  districts. Eirst, tho 
~ 1 n g  pnr t s  hilly troct between the  Viziaongra~n plniu, nnd tho lorv country of Jcyl)ore,  c o ~ ~ r ~ r i - '  

of the Pnuchpcntnk estnto, nud of the  Nnnrlnpur diut~.ict of.Jcypore : nn(l Secundly, tho p l n i ~ ~  
country contnining Jeypore  proper, the  Districts of Rhmgir  und Alallit~giri, and parts  of the  
I{t!;npili and I3hndracl1ellu1n Z o m i u d i r i e ~ .  

2. T h e  first consists of a n  elovate(1 plntean, nbout 40 miles in brcadth, soparted f r o n ~  
tlro pol~uloas disiricts of tho eonst by n rnnge of hills, w h i c l ~  extend i u  n d i r e c t i o ~ ~  gcoernl ly 
pnralled to t l ~ o  Coast lioe, from n car~sidcrable distance Nortlirvnrils, down to the  Ciodaveri. T h e  
Ili;Iier peal;s of this r ange  reach nn c l o v a t i o ~ ~  of  moro thnn 6000 reet above the  sea  ; t h e  Ens te ru  
and W c s t e r ~  slopes nro clothed with tall t ree jungle, ~ v b i l c  tho bamboo grolr7s luxu~,iontly 
in the  volleys. T l ~ i s  range forms nu it were the backbone of tho country, nll the  drninngo on t h o  
Ens t  side bcing carried o f i n t o  the son, by nuinorous nullahs between C ~ l i n g a p n t a n ~  a n i  Cocanadn, 
~vh i lo  the drauinge to  the  \Vest Calls into t!lo Godnveri, e i ther  by the  Indrownti ,  o r  by tho 
Snveri nnd Sileru 1.iver9. T h o  coruso followed by tho  new ronll fvnm Vizajiapntnm to Jeypore,  
crosses one of  tlro highest pnrts ot  this lange,  rvhere i t  is l c ~ ~ o w n  as  Gnli l io~lda o r  G i l i p n r v a t l ~ u ~ n ,  
n ~ e a n i n g  the " Hill  of tho \\'inds;" t11e h i ~ h e s t  perk is, by  Tr igo~~onie l r i c s l  rnensurellierlt, 58D'i 
fect nbovo the  sea. \ V ~ s t  of the Gnlil;onda hills. \\.hicl~ rise nbove i t  lil;c n wall, is tho plateau 
above mentioned, i t s t l l  YO00 feet nbovc tho son, with a s l ight  fall t o  thc  K o r t l ~  \Vest. l ' h e  
eouutry is opou, r a the r  populous, 1110 r ~ l l n g e s  being nulnerous, thnugh  small, nnd Lolernbly 
wall cultivntcd : but  oning to tho red c o l ~ ~ r  of tlro soil, i t  has n clcsolnto nppenrnlrce. Hi$ 
h ~ l l s  do occasiounlly rise up in it, Lut usually tho hills nre little above the  genernl level, I ~ a v i n g  
n rouoded outlioe, and  b c ~ i n ~  frer l~rel~t ly covered with low jur~gle.  T h e  vnlleys, when not culriva- 
ted, nro coverer1 wit11 long grass 2nd dwar f  (lato. J o w a r  is tho c(!real chiefly growu ; r i e s  is 
also roised, geuernlly in tho beds of tho smaller no te r  courses, which a rc  s ideucd  nud terraced 
for Lhe purpose. Nenr tho ghats  lending into the law country, tho  vnllcys are much  Ilnrrower 
:111rl tho hills higher nu11 lnoro thickly wooded, but  tho plnteau g o ~ ~ c r n l l y  is very ba1.o of  troes : 
marlgo trees arc tuost  are, ~11e  tnulari~ld is a little Inore comruon, and on tho hill side3 near  villages 
there nre often n fcw s:~g,n~ pnl~us. S ~ l n e  of the  pv iuc ip~ l  viII:~ges a r c  3I~il:1gnJa. Ar111;h \vhero 
n Deputy 4Ia:istrnte is  slntioned, Auwnrndnh, \\':i~~dmgedrln, SI~: .I~II ,  and X ~ u d i l l ) i ~ r ,  snirl to 
LC ns lnipe n3Jeypore. T h e  houses arc built cl~iefly o F ~ n u d ,  orof  I ~ r u s l ~ ~ v o o l  plastered over ~v i t l r  
tnud ; they nro illvariably thntclled wit11 gmss. T h o  peol~lc nrc Uriahs, nnll nro stroug a n d  
rnuaculnr, but uot tall. T h e y  nppenr well oa. 

3. T h e  lo~vlnnds of Jcyporr ,  \r.l~icl~ nre sepnrnlcd from the  c o n 4  by the  elevntcrl plateau 
nbove mentioned, nntl fnrthcr S o n l l ~ ,  11y tho hill districts of Golugondn or  G u d d ~ m ,  R I I ~  R ~ ~ u p n h ,  
nrc divided into two  parts  by o rnnge of hills running Ens t  and \Vest from the I ~ : I ~ I I  m n g e  ; which 
extends ncrnss tbo S.iv~.ri, n r ~ d  is ltuorvn by tha Uu5tn1. peoplo as  tho Toolsoe U u n g r ~  ; i t r  
11i:hest pcnli is  4,188 fect n50ve tho scn. These  p l n i ~ ~ s  estcnd uortllwnrds to  t h e  
Jnd~nnnt i ,  nnd westrvards to Bustnr, comprising the  districts of I<otoyr~ I, Jeyporo propor, and  
pnrt of RBngir, the nvt-rag0 elevnlion b2i11g nbout 2030 feet n b o ~ e  tho scn ; the immediate 
vicinity of the ln3rnwnli is  said to bs very l i r t i lo ,  ho t  the rest  is a perfect a.ilJorness, l ~ u v i n g  
nn undulnting surlnce, corre~*ed wit11 tnll denso junglc. V ~ I -  n rver ,~ l  n ~ ~ ~ r e l l e s  S o r t h  n ~ i d  S o u t l ~  
o f  Ritnlgir, our  road I.iy t h r o u g l ~  tall S i l  forcat, through which tlr.: SUII  s:nrcoly ponotrntes. 
T l ~ e r c  i s n  very abrupt descent ol'nosrly 1200 h o t  l rom t l ~ e  pl:rius N o r t l ~  o f t h e  Toolsee Dhngr i  
I n  tho Soutliern plains ; tho lat ter  nro of vast  oxtent, 100 milo* in Icn:tl~, and 90 ill hrcadt!~.  
having :I south wcuterly direction, null s l o p i l ~ ~  from n height  of moro t11n11 800 feet  (above the  
sen) uutler tho g l ~ t ~ t s ,  to n l ~ ~ i q h t  of R ~ I O L I ~  320 feet a t  tho Gt~dsveri .  T h e y  coml,rise pnrt  of 
I :a~i~nir  nnd tho A1nlkn:iri T)i*lricts lying b c t w c o ~ ~  the  Snv6ri n ~ l d  SilGru, the  T q i ~ n k a m  an41 
1' " 1oJ1 I>istricts, ou the  \Vest oT the  Silcro, nnJ  Soirtlr of these, the 1)istricts of I<.iknpili a11c1 
I:bndmcbollu~n. T h e  r i r c r  Snr6ri runs  throa:lr the  plniu, forming tho bouudary o l  Ll~e Jeyporo 
nnd Iiustnr torr i torio~,  save I ) U ~ ~ V C ~ I I  the To>Ise!~ L);13~1.i llillu 5!11 thc river, wirer0 n s ~ n : ~ I l  trirct 
is  u~rdcr  R i ~ n g i r .  Tho  whole country is  u ! i d u l a ~ i ~ ~ g  and cuvored \vit11 dense junglc. Ncnr 
~ I n l k n ~ i r i  i t  is I~illy, whero ml of .shoot  from the  !nuin range ju t s  o u t  into t h e  plains ; there is  
also rnther 0 high rnnge of hills in tho Riknpil i  diatrici, West of the  Bnvfri. O n  hot11 banlir 
of tile river in tho 1iLkal)ili district, no11 nloug the Godnveri, villagos nro numcrous, but  wi th  
tllis exceplion tho whole low country, from Jeyporo to  tho Gorlavori, is very tlliul? populnteJ, the  
villages smnll, fnr npnrt aud of tho most \vrotcl~ud description. T h e  bouses nre b u i l ~  o l  La~nboo 
rnntting often plastered with mud, o r  of logs, nndolwnys thntchod rvitl~ graqs. I n  t h o  Joypore 
nud Iinmgir districts tho people a r e  Uriahs, in tho llilly c o u n t r ~  about Alalk:~giri, G ~ o t l s ,  and  



Sonlh of Illat, Tcluno. They  a re  gcnernlly misornbly p o o ~ ~ ,  2nd mcnr r rnlnimum of c l o l l ~ i n ~ .  
They nre ~ n u c h  given to drinking a licloor madc from t l ~ e  3fhown bcrry ; a t  more thnn one villnne 
n sober mnn could not 5e got to nnswer questions; this  was nt the end of J I i ~ r c l ~  when the 11hoGa 
br r ry  ripens. T h o  pcople l~avo  no iden of distnnce ; they can only say that  the  sun  will be 
such n height on arrival nt n place ; consrquently i t  is not ensy to cbtain infor~ilatiou nbout places 
olf the r bed. \Veekly markets are held nt mnny of the pri~lcipal rillagcs, go11crnI1y in  a neigll. 
Louriug ninngo tope ; rlce, liquor, tobacco k c .  ure tho btaple srticlcs of Comlllcrre. Itice, and 
n Iciud of va tc l~  collcd " Biri," are cl~ietly cultivated ; they are grow11 in I~ollon.s between tllo 
low ridgce, oftell nt co~~sidori~ble.distnoces from the villn:or, t l ~ o  craps beinz get~erally dependent 
011 the rnina, very rarely on irrigation. I n  tho Sna t l~ern  part  of the NalBngiri district, nnd 
t l ~ r o u g l ~ o u t  Rikapili and B I ~ s ~ I r a c l ~ e l l ~ ~ m ,  jownr is cbictly gro\vil, nnll but little rice ; the rice 
for the 2001ies omployed on the God:~veri works is brought from Ellorc. Supplics cousequently 
a r e  very scarce. I u  most of the villages, a little ricc, n ~ ~ d  hiri gtnin, oan bc got, and  the people 
1;ccp a lcw fo\v!s, but  tllero are no  sheep, and scarcclg nny goats in tho country ; any  large party 
trnrellillq through would hc obliged to mnke its OIVII commissariat n r r n n g c ~ u c ~ ~ t s .  Carringo is 
no t  easily procurnblc, it' nt all-the people keep n good ullrny bullocks nnd buffaloes, but aro 
a\-ersc to tbeir bcing I~ i red ,  nnd do not nppenr to usc thorn t l~cn~sc lvcs  for purposes of carringe. 
Yo cnrt ol any description is to be seen in 1110 country, indeed the ronde nro quite u ~ ~ s u i l e d  to 
thcw. There  a re  no Iiomtis (hunnenhs) bermccn Jeyporc n ~ l d  Bhndracliello~n. T h e  principnl 
villages in t l ~ a  conntry aro, to l l ~ e  North of Jcypore, I\rotrpid nnd Nowraugln~r, and S o u t l ~  of it,, 
Rnmgir, A'lnlkngiri, Porch ; o n  the west  of the SnrCri, Ts l i~~l iom,  Bcji ; and uenr the Godaveri, 
1I;lkapili n n ~ l  Bhadrnchellum. 

4 .  Tho  priucipal r ivcrs nre the  S n v i k  nnd Si16r11, r n l ~ i c l ~  drain the  :vhole country. 
T h e  SnvGri, cnllcd by tho Urinbs " IL~lirb," Los onc of i l s  lnni~i  so;lrccs nenr l'ddn\vnl~, 2nd nlter 
receiving sevcrnl ieetlers From SBgnru, Naudnpilr kc., dcsceuds illto l l ~ c  plains a t  Kotta!~, wl~rro 
i t  is n Inrge strcnm nvcroging 3 0  ynrds in width nnd Fro~u 3 to 4 fcct io d c p t l ~  (in the month 
of Blnrcl~.) Fro111 Uoltah, it follows n norll~mcste~.ly coorso to n 11lace cnllcd Bhkder ignr l~~  
wherc it i s  joined by a small nullal~ called the Knr luc i ra .  T l ~ e n c e  i ts  course is S o ~ ~ t l ~ \ v e s l e r l y ,  
and  nfter beiug joined by nnot l~er  strcsm called the S i~pnQrn ,  i t  runs through t l ~ e  hills into tho 
lorn country. At n sillnge called 'I'irnispi~t it is joiucd by a considt.rnble slronm callotl tho 
l i ingnponi,  ant1 a littls lowor down, nt S l ~ l ~ n i ,  by tho t iaris-Gnm. I n  Illnrcll tliese strcams 
conta~n  barely n foot of watcr ; t l~e i r  bccl~ are from 4 0  to 50 g ~ r i l s  broad n ~ i d  generally dcep. 
ne tween  Snlmi aud tho junction with the  Silero, a little below 1I3at, t l ~ e r e  i s  but  one nffluent 
worthy of n~ention,  \ i z ,  the Potbru, which enters n few miles nbovo Pettnh ; the bed ot' l l ~ i r  
titrcalu wns nearly dry in l lnrch.  lpro~n Ts i~nkom clownwar~ls t l ~ o  river hns n considerable 
volume of rater ,  avernging 100 yards in width, the depth in midstl.rnm exccedina G lcet. I t s  
bcll is much interrupted with largo rocks, nncl parts nre s ~ ~ c c o s s i o ~ ~ s  or lep pools connectcd by 
narrow mpids. Near Jirnpili the rivcr llnd quito nn English loolc  fro^.^ tho wlllow trreu tllat 
grew nlong its cdge. A little below NBnt it is joincd by the Silbrfi, a r iser  of nearly if not quito 
cqunl size, ~ll l icl i  rises a t  the back O( the Cil ikonda I~il ls ,  a n ~ l  flons bllrougll the Arultu valley. 
and  nltcrvvards pnst the villages of Khurtlr l~,  A u w ~ r n ~ l n h  nnd I i ~ ~ n d n b k a ~ n r u .  Soon after its 
confll~ence mitlt the SilCru the 8avi:ri widens out, its breadth averngiug 200 ynrds, wit11 vcry 
high bnuks, ~v l~ ich ,  nt L'lurnuru, nre ns much as 5 0  feet nbovc the river. Ono more Inrgo nullnl~ 
joius it, n:rmolg, thc Sokll6ru, which runs ill nt \ l i l k o ~ ~ i l r .  T h e  S:rvi,ri enters tbe Godnv;!ri a t  
Konilre~u,  immedintoly oppoaite to Iti~drnmlcollah, in tho I-Iydernhatl territory. I n  the upller 
country bctneon ICotl;li~ I I I I ~  tho hillj, the stronm is sluggisll, but botwccn Tsi~nliom nnd the 
Godaveri, t l ~ c  river l n l l ~  nearly dB0 feet. Nonrly tho whole of this fnl: occurs in  tlie first fifty 
milos betwean 'l'sbnkorn and I'<ttah. Tho river falls 1 0 0  feet hetwoen T s i ~ u k o ~ ~ ~  and  .Jimpili, 
a dist;rncc of not more t l ~ n n  1-A 1nilc3. I t s  bed nt R i m i r i ~ m ,  which is vcry broad, (3 ~ui lcs  nbovo 
Jirnpili) is cwered with large rncks olteu piled up one nbove another. 111 the month of Mnrcl~ 
t h e  river wan lo~v ,  but the s ~ u d  of i t  could bo heard 811 along the rond from Tsunlio~u ; duriug 
the rnins it muqt be a torrmt. Balon Pdl tn l~  its velocity docs not excced 31 miles nn I~our,  
the fnll is sonletl~ing less than 9 incl~cs per mile, but tho bed is much obstroctetl wit11 rocks. 
The  teluperature of thc w:~tcr is very high. I tnoas~~rcd  i t  nt three plnces, a t  sunsct, io rnid- 
slreum, viz a t  Jirapili, 88", >131t,, !Ha, nnd nt U l i ~ : n l ~ r ~ ~  below thc j u ~ ~ c ~ i o n  of the  Silvru 90.5", 

5. T h e  principnl fore4  trocs arc the S i I ,  R h q ~ n ,  and :J.lj ; the first is so  well known 
that 311y description is Ilnnecessary ; i t  groivq to n lilrg? gize iu t '  3 n.>cthcrn districts of .Jeypore, 
b s t  ccnses nbruptly s Few milcs hclo~v tho Kuttcnnpnli Qhnt, aud is I I O ~  s u l ~ e q ~ ~ e n t l y  found in tho 
105~ country. The  " Ki13m " (Urinh) is 11 vcry I~nndsome trce. the lenf ig palmntcd, something 
like n chestnuh nnd a h e u  young 1s of n red c o b r  ; the treo banra n nut which I believe is entcn ; 
t l l ~  wood is encccdi~lgly herd-it nhounds cl~icHy in ths  i\l<~lkogici District. The  Siij (Urinh,) 
in Toluyn Jitbirn, is n usoful trec, nnd very comlnon all over the country, nltnining occnsioonlly 
n considernblc size ; it boars a uut  used by the nttivev in dyeing-the wood is good. rind lnrgo 
qllnntitics are yearly floated down the Slvi:ri. The  timlmr ir d r a q p d  to the rivor's ellgo by 
~IIIIOCLR, and then collcctod, and made into rirlts ready tbr the fresl~ra. Above I\I>lt  I s ~ w  no  
tirnher rnrts on the river, nor nny trncks throug'l~ t l ~ c  j l~nglcs,  90 thnt i t  is very prohnbla t l ~ n t  tho 
S i l  forests are quite untnucl~ed. T h e  tenk tree may be said to exist, nnd I I O  more ; 1110 few 
apecirne~~s soon noor TaGnkorn and K6rti  and YurwBnpili wcre very sn;rll nnd stuntrd, and quit0 
valueless. At a plnce culled Aki~rn,  about 14 miles Nor th  of Mslkngiri, I wns told that thero 
were treos, but these aleo from the doscription were of nn better quality. The  Alhowa treo ig 
common, especially in the Northern part ol Joypore, whora i t  sppenrs to grow wild ; fnrthur 
South it is less common and is evidently plnntcd. I t  boar3 a smnll while borry, from which tllo 

.natives oxtrnct a n  intoxicating bevernge of wlrich t l ~ e p  nro very fund ; its wood is good, but 
rarely usetl, Llle tree bcing too valuable to I)e out down.-Tho Pelmyrn is tolerably plentirul from 
Xalkagiri southworde, but is not found abovo tho Kuttennpnli ghi~t .  Tho mango end tramrriud 



nre grown about the villnges ; t l ~ c  forrncr in particular is cnltivntod with considernlla en!?. The 
b;lmboo is found cliiefly oh the hill r;idos, and on the banks of tho ravines; nnd uull.tl~s-it ~lwcs 
not nttnin to any size in tho low cou11tl.y. There nra or  course numsrons other trecr nut1 slirl~hr, 
Ibr instance tho " Uhik" is comlnnn in the jungles, the Pipnl and Baninn are occnsioonlly s e a  ; 
l ~ u t  tho abovu are the pri~icipnl trees, which 1 \vn3 nble to gat the narnes of, or recognia?. 

G. I cnnnot pretend to doscribe tho geologionl charucter of ttlo country, ns my krlowled;'n 
of theaubject is very slight. The, main range is generally granite, r~nd either granite or xnci$?. 
is the rock priucipally met mirli. Quartz rock ia abundant und I s n w  occasionally sclrivto~e rockj 
On rhealevnted platenu betrvoen Gnlikondn nnd the l'ettah gh i~ t  there is n good doal of latvito. 
Tlie soil in the npper portio~l of t l~o  .Teypore plnin is rather blnck, but further South i t  is of a 
reddish color. I s s ~  no black cotlon soil outil uear tho Godavori. 

JA>IES P. BASEVI, Captain R. E., 
1 s t  4 s s t .  G. T. Survey 

In cl ingc Coast Series. 
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1\IEAIORAKDUII OF ROUTES, 
FR 0.11 A'A TIVE IA\~FORdIIATIOB. 

Golopi~dnm, 

M6rtoudal . . 
Atkargudnm, 

Kenbr, 

Gbril, 

l i i ~ n n r ,  
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Pnkunur,  
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Tokopili, 
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Tilrapili, 
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----- 
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crow flies. Tllcrc is o n r  glrdt I~etaccu Ilasi 

l i l i  and T'Lrdiln, null a n o ~ l ~ e r  I~cLnoen Arllli l ,  

and (:umnrsLli. A rnno e i l e ~ ~ c ~ ~ r n b c r e ~ ~  r 
io 1bt.ce days. T h e  road is sai? Lo It 1 

jun;ly. 

, 
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I P 
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i 7 )  
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I I  

Taunkorn to Drrntiunrrr. 

Tltcre ia mirl LO LC 110 gl~:bt fin Illia road. 

F; lloliondo 12 

12 or 13 

16 

8 o r  I) 
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Villages. I Dist~ict 1 illilcs 1 Rcmarhs. 

n t i n l o n r  
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I *  
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P c j i  1 
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Road described a s  very dilficlrlt. T h e  S i l c : ~ ~  hfnlkngiri 

10 
is crossed nt Iioutlnl~l;nmro. n o l m c r n  lbnt place 

Gudduru 

16 an11 Derakonda thc re  i s  n stccp G!.at. Tllcre i s  , 
p1,obnl)ly n second G h o t  lo be desce~!ded nenr 

ICGtah, a s  t11at plnco i s  n o t  nloro rllan 400 fcct 
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