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PART I. 

SUMMARY O F  THE OPISRATIONS OF THE TRIGONOJIETRICAL, 
TOPOGRAPHICAL, AND REVENUE SURVEY PARTIES. 
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GENERAL REPORT 
ON THE 

@yerations of  the g u r b e ~  of gnbia, 

INTRODUCTORY. 

THE general direction of tlie Department and the immediate supel-vision of the 
Trigonometrical and Topogl.t~phicd Branches, have been performed by Major- 
General J. T. Walker, C.B., R.E., Sul-veyor General. Tlle immediate supervi- 
sion of the Revenue Branch has been perforlned by Lieutenant-Colonel 
J. Sconce, S.C., Deputy Surveyor General. 

2. The principal operations whicll have been carried out during tlie survey 
year under review, viz., from 1st October 1879 to 30th September 1880, are as 
follolvs :- 

Stnteozet~t of Survey Operations and Pa~ l i e s .  

Secondary ,, 

v 
V I  

V I I  

V I l I  

IX 

X 

Topagrnphy. 

Centre1 India . . . 
IChandash . . . . 
3falw.s . . . . 
Sylhet . . . . 
Rejputnna . . . . 

I 
Blysoro . . . . 

XI 
XI1 

XI11 

XIV 
XV 

Najor E.  H. Stoel, S.C. . . 
Cnpt. W. J. Henviside, R.E.  . 
Naior J. R .  Wilmer, S.C. . 
l ln jor  IV. F .  Dndgloy . . 
Liout.-Col. G. C. Deyrco. S.C. 

Capt. a. Strahnu, R.E. . . 

XVI 

XVll  

Gnzornt . . . . 
1\Icerat Dn., N.-W.P. . 
Kattywar and Cntch . . 
Nortll Veccan and Bonknn 
South Deccmn . . . 

XVIII 

XIX 
XS 

No. 1 Topographicd 
Survcy. 

No. 2 Topographical 
Survey. 

No. 5 Topographical 
Survey. 

No. G Topogrnphicnl 
Surroy. 

No. 7 Topographical 
Snrvcy. 

No. 8 Topographical 
survev. 

I l n u z a ? ~ ~ a r o r  VillayeSsruc!~. 

Rnwalpindi and Dera Iarnnil 
Rhnn. 

Y h o r d u E s U U ~ ~ o n ~ o I  . 
Cadaslml or Field Surrcy. 

T~~~~~~~~ I.inch 

~ ~ , " ~ ; ~ & , ~ ~ f , " ~ ~  i 
Lient.-Col. C. T. Hnis  R.E. . 
Major W. H. l ~ i l k i u n , ' ~ . ~ .  . 
Nnjor A .  Pollan, S.C. . . 
Col. J. Mncdonnld. S.C. . . 
Major H .  S. Hutchinaon, S.C.. 

Bando and Yirzaporo, 
N..W.P. 

,Tnnnpnr, N.-W. P. . . 
Ghnzipur, do. . . . 

Licut.-Col. D. Nncdoneld . 
U r J . C m p b e U  . . . 

XXI , Hnnthnmd~ly .  B n m a  . 
XXII U ~ a ~ e i n ,  D u m a  . . . 

Gnznmt Snrvcp. 
3rd Revenno Survcq. 

Knttywnr and Cutch 
Survey. 

lot11 Rovenao Snrvoy. 
11th do. do. 

Col. F. C. Anderson, S.C. . 
Mr. E. T .  S .  Johnson . . 
Nnjor W. Bnrrnn S.C. . . 

inoh scale. 

1st Rcvenoo Survay. 

7th do. do. 

C a p t  J. E.  ~ n n d c k , a u  S.C. . Inti  d o  do. 

}4-hohEca1e' 

1 6 - i ~ h  ncnlo. 

5th Revcnoo Survey. 

6th do. do. 
4th do. do.: 

Major D. C. Androw, (S.C. . 18th do. do. 1 t 
16.i~~. scale, F~~~~~ 

Survey on 4 iuch scale. 



2 INTRODUCTORY. 

S t , l t e ~ l ~ c ~ t t  of Stcvvey Ol~erntio~rs niid Pit~.ties,-conclarled. 

XXlV 1 
, ? 

2XV 9 

XSVI 

,E~;:;;;; ," ..w. ~,.co. o p e r . ~ ~ .  

X S V I I  

XXVIII 

XXIX 

N~.c or ~ S C C U ~ ~ V C  umccr. , sure 1 lirl.L.. - 

XXIII  

Qcographicnl. 

Northern Afghanistan . 
S o ~ ~ t h e r n  do. . . 
B~luchistnn . . ' . 
Trnns-Frontier Explora- 

t i o ~ ~ s .  
Sur\,eys nronnd Gilgit . 

Liaut. H. J. Harman, R.E. 

dIiarclln?~cotls 

Darjcoliag nud Sikkirn . 

3. The principal triangulation of all India, as originally dcsiqacd by Colonel 
Evereseabout  the year 1832-with the approval of the Court of Directors 
of the Honourablc East India Company, was intended to consist of a system 
of meridional chains of triangles a t  intervals of about lo apart, tied together by 
longitudinal chains a t  about 6" apart, the whole being enclosed within a peri- 
phery formed by chains of triangles carried along the frontier and coast lines. 
The operations have bcen carried on in general accordance 116th this design. 
But the clistmcc between the principal meridional cliains which have been 
exccutcd within the last 20 years has been materially increased; for it was 
found that chains at  intervals of 2" to 3" apart would suffice as a basis for tlic 
gcneral topography of the country. For similay reasons a chain of principal 
triangles on tlie west coast of the Peninsula, from Cape Comorin to Nangalore, 
which is nob  all that is wanted to complete the periphery of frontier and coast- 
Line triallgulation, may be dispensed with ; it would extend from tlie southern 
extremity of the well-known Great Arc of Colonels Lambton and E v e r e s t  
as recently reviscd and modcrnised-and close on the Mangalore longitudinal 
series, and thus it would nowhere be as much as 100 miles, nor more on an 
average than 50 miles, distant from the principal triangulations which have 
already been complcted ; morcover, i t  mould covcr a hill tract tl~rongli the wl~o!e 
of which good secondary triangulations have already been carried-being in th19 
respect unlike the twin series on the east coast which passes over forest-clad 
plains, very difficult to triangulate and never before opcratcd in. Morcovcr, its 
conlpletion is not necessary for gcodetic purposes, as for them the present first 
class chains of triangles in its ncighl~onrhood mill amply suffice. It is solely 
clcsirahle from considerations of regard for the general symmetry of tlle 
principal triangulation; but as it would employ a silrvcy party for fully threc 
or four years, its cost mould altogether outweigh those consic1cr:itions. Con- 
scqucntl~,  as the chain O F  triaagles along the cast coast, bctmccn Capc Comorin 
ant1 i\Iadrs, which has been some years in progress, was complcted during 
the present scar; thc principal triangulation may now be considered to bc 
wholly fiuisllcd in Sonthein India. I n  Nortllcrn Intlia, only a sinall portion 
of a siaglc (ineridional) chain of triangles remains for cxrcution, rnllicll will 
pro1)al)ly 1,c completrd within thc next fcw months, and then tlic nrhole of th(' 
lwincipnl trianyulation of tlie rcgions I~ctwecn Afglianistan and Burma, thr 
Himalayan h1ountains and thc Indian Ocean, will bc finislird as rcgnrds tllc 
linear and anynlar mcnsuremcnts and thc ficld operations geuerally ; tllc rcduc- 
tion of the o1,scrvations is well advanced, but about one-llalf still remains for 
conlplction 

4. The general outtarn of tho triangulation w m  as follows: Tllrrc chains 
of principal triangles of an a~grega te  lcngth of 166 milcs, furnishing 26 nc\\' 
statious-at three of which verihcntory astronomical dcterlninations of azimutll 
hncc been made -and eml~raciug an area of 3,0'60 squarc miles ; also various 

Ttdal Operotlona. 

Ildlan Coasts . . 

Lcveltng Opemltons 

Bombay yand BIndme . 
Ocodrt~c. 

Sonthcrn I n d ~ a  

I 
I 
1 

Darjculing Snrvcy. / Variuos ucnles 

Liont.-Col. H. C. B. Tanner. 

1 
I 

I 

Copt. A. W Band, R E 

Ditto &to 

1 



INTRODUCTORY. 3 

cllnins of sccon(lary trianqlcs of an agqrcgate length of 160 milts, fr lmisll in~ 
33 nc. stations and 172 points, in an area of a l~out  6,000 square ~nil(,q, cx- 
clnsive of a larire alnoullt of sceontlary triangulztion in Siam and Sikki~n, ol 
mllicll complete details Ilavc not yet bcen received. 

5, TIle topogrnplrical operations-mostly on tllc standard scale of 
one incIl to tIlc lnilc and on thc half-inch and two-i~lcli ~cal(~s-were carrictl 
on in contiuuation of t l ~ c  operations of the preceding ;\.c:liS, in tlrc samc pro\ inces 
and tile same pa:.ti~. l'hc general outturn o l  tlic topograpl~y was as 

follon s :- 
220 sclunlc miles sarveyed on the 4 -~nch  scale. 

7, ld.t  ditto 1111to k ,$ 

4,794 ditto ditto I ,I 
9,601. dltbo (11~10 2 ,I 

11 7 dltto d ~ t t o  4 ,, 
Two towns of an aggregate area of 20 square milcs werc survcyed, onc on 

tllc 6-i11rll, the otllcr on thc 12-inch scalc. 
6. The Mauza~var or Village SLllTcy of the Murree and Rnliuta Tahsils of 

tile RaTralpindi District for tlie Forest Dcpartment lias been completed ; and tho 
sun-cy of anotlicr tract, tlie " g a l a  Cliitta" rangc, also in thc  Rau,alpintli 
District, for tllc samc dcpartmcnt, has been commcnccd. The rillaqc surrc1 

in tlic Dera Ismail Khan District have bcen continued. The forest 
su r~cy ,  011 thc 4-inch scalc, in the Banda Didrict, lias 11ccn completed. Tilt. 
Kllorda Estatc Survey l'arty-rcduced in strcngthafter conlplction of its cadas- 
tral S U ~ Y C ~  operations-lias survclyed a l~il ly portion of thc estate on tlie 4-in.cll 
scale, nlierc a cadastral s~irl-ey was not rcquiretl; and a t  tllc same time ha5 
comlllctcd Ihc survey of tllc villagc boundaries in tllc arca lrf t  for the mcasrlrr- 
nlent of fields by tlie scttlcnlent survey. This party 11% also survcyed, on t l ~ c -  
32-iuch scalc, several dctaclicd llills ~v i t l~ in  the settlemeut survey area. 

No. 3 Revenuc Party, wl~icli has been engr~gcd chicfly on topographical 
survey, has also carried on a village survey of thc alluvial lands in tlie bcd 
of tlic Jumna River. 

The total arcas of tlicse several operations are- 
2,118 square m ~ l c s  surveyed in detall ou the scale of 4 inches = 1 mile, but illeluding 

40  squme rn~les of 33-inch survey in K l ~ o ~ d a .  
1,973 square mllcs of l > l c l i ~ ~ ~ ~ ~ ~ a r y  travelsing. 

7. A small area rejcctcd from the forest reserves haa been surveyed cadas- 
trally in Banda, and tlic sun-ey of the district has bccn completed. T l ~ e  
cadastral surveys of Districts Jaunpur, Gliazipur and AIirzal~ur liavc l~ccn 
continued, as during the previous season, on the 16-inch scale. The cadastral 
survey of District Hauthan-addy in Burma has been continued on the l6-incl1 
scalc, but haling the ficld as tlic unit of survey in placc of tlie holding. A 
new party Iias becu r:tiscd for the cadastral survey of tho Bnssein District, for 
~eliich the 16-inch scale a ~ i d  tlie unit of tlie ficld liavc bccn adopted, as for 
LInnthawaddy. 

The total areas surveyed by the Caclnstral partics are- 
2,693 square rnlles sllrvpyetl ~u detn~l on t l ~ e  scale of 16 iucl~es = 1 mile. 
1,68 1 square rulles of p ~ e l ~ ~ n ~ n : ~ ~ y  t lnve~slng.  

8. I n  Northern Afgllanistall the advance of the British forces to Kabul 
and thc occupation of tlic country up to August 1880 offered fresh opportul~ities 
for tlic cxtcnsion of our gcograpldcal ltnowlcdgc, which dwing the preric,lls 
)-car had I~cen limitcd to tllc mcstenl extremity of tllc Kurain a ~ l d  Jcllalal,nd 
Valleys. I n  continuation of this work tlie survcy 11% been extcnrlcd ncstnnrtls 
UP to thc Pu:.liman mnge, and now emhmccs the Iloll-i-daman, LoSnr, 
Iliqsamli, Tllartlak, AIaidan and Lughman Valleys ; scvcml points Ilnvc 
tricoaomctrically fixed on tllc IIindu-ICush nlhicli will be of muell assiRtnnCe 
to\\ ards the rectification of csisting maps. 

9. I n  Soutllcru Afghanistan the operations were s o l ~ ~ e w l ~ a t  rcstricte(l ; l,ut 
a ro~lglr rcco~~uaissancc n as made of a portion of tllc country bpt,vc,cn tllc 
Iil~alircz Vnllcy mztl Girisllk, m ~ d  the survcgs oE tllc cortrltry arotultl ~ i ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~  
n'e1.C a(l(l('(1 to and improvctl as far as possible. A very useftll arid importallt 
route tllrongli tllc Rlluslik-i- Rud and northern portion of tllu rrnrrlak on 
nnrthnartls tl~rough the Gl~azni Valley over t\le Sllcrc-i-(lnrm pass, mltl into 
Wardak, \\as com~lctcd ; and as this establishes n collncction bctmeell tllc 



in Nortllcrn and Soutllern Afghanistan, anti famishes thc positions ,,r 
sel-el*al important l,laces, i t  \\rill afford material aid in rectifying tlie old malls 
the couutry bctncen Kandaliar and Kabul. 

10. I n  Bcluchistan a rough reconnaissance n'as cffcctcd of tlie country 
sitnntcd witllin the trianglc formed by Quctta, Thal-Cllotinli and Sibi ; it {s 

or less incomplctc, as tlie country was in nn unsrttlcd state, and the 
surveyors could only pnss along the routes trnvcrscd 11y troops ; 11ut ;lround Sili, 
Dadar and a portion of the Lower Bolan, a fair ainount of good topograpl~y 
becn o1)tained. 

11. The corubined opcrations iu Nortlicrn and S o u t l ~ e n ~  Afghanistan and 
in 33clocliistan fnroisli a total area of about 1G,000 square ~i l i le j  of new gee. 
gmpl~y,  of wlucli about two-thirds appertain to Northern Afghanistan. 

PART I 

THE OPERllTIONS O F  TIIE SEVERAL SURVEY PARTIES APPER. 
'YBIKING TO T H E  T H R E E  BRANCHES O F  T H E  DEPARTXENT. 

TRIANGULATION. 
I.-TIIE RlhDltAS CO,IST SERIES. 

12. Tlle primary object of this cliain of tri:raglcs was tlie coml~letion of 
pe, sol~,rel the principal triangulation in Southern 

I ~ i e u t e a n ~ ~ t . C o l o ~ l ~ l  R R. Urn!~fill, Deputy Supelill- Inclia by a regular between Mntlrns 
tr~tdmt 2nd grnde. 

Nr. C. I). Potter, Aeslstnl~t Surveyor lst  ~ r n d e ,  and Cape Comorill, wilh a branch series 
.. A H Bl)son, ,, .. 3ld ,, from lthmnAd vid Ran~cswaram and the 

adjacent islands of Palks' Straits for the connection of thc Ceylon Surrey with 
that  of India. Triangulation had been commenced in the soutliern portions of 
the Pcnins~ila, by Colollel Laml~ton, a t  the beginning of the present century, and 
i t  had been carried down the coast from Madras to Ncgapata~n ; but it simply 
consisted of a narrow chain, following the coast line and avoiding thc interior, 
~vhich is flat and covered with trees, and was found to 1)e altogether too 
difficult to be touchcrl during those early days of tlie trigonometrical survey, 
whcn as yet no method of taking thc opcrations tlnough tracts of forest had 
been cleviscd ; thus, a great blank in  the triangulation has waited for the better 
part of a century to be filled in, and this work, n-liicll was comlllcnced a few 
ycars ago ncar Cape Cornorin, has now been completcd. 

13. The principal operations of thc prcscnt year cousistccl iu tlic measure,- 
ment of tile angles of three polygonal figures, covering thc space bctwcen the 
terminal side of the triangles of last year, wllicll is situated a little to the north 
of tlie parallcl of Pondichcrry, and a sidc of t l ~ c  ti-im~glcs iicar Maclras which 
are situated a t  the eastern cstremity of tlie Blatlras longitudinal scrics. Ol~scr- 
 ati ions were taken a t  15 principal stations, of \rliicli 11 mcrc newly fixcd; the 
direct distance spanned was 68 milcs; 82 secondary stations and points were 
fixed; and an area of 2,001 square milcs was covcred by thc principal nud 
secondary triangulation. Astronomical observations werc tnkcn a t  two of tlie 
principal stations, partly for the verification of thc azimuth, and partly in 
ordcr to throw light on the probablc amount of tlie local attraction in tlie 
direction of thc prime vertical on tlie coast line ; for this is a matter of much 
interest in conneotiou with the cluestion of the relations between thc dcnsity of 
the strata of tlic earth's crust under contincnts and tlic density undcr tllc bed 
of the ocean. 

li. Secondary chains of triangles mcrc carricd front tlic main chain to 
fix the positions of thc light-houscs a t  Pondirlicrry and Ncqapntam, and 
various othcr points ml~ich werc too far away from tlic principal stations to bo 
obser~~ccl from them. Thcse secondary clinins passcd ovcr a tl~iclily-mootlcd 
country, and could not have been exccuted a t  a modcratc cost had i t  not bccn 
that tlicrc wcrc lofty tcmplcs-cornmo~lly callcd Oopnralus-ill some of t l ~ e  
intermediate villages, from tllc summits 01 wllicll mutual o1)scr~ntions co111d IIC 
tnkcn ; tlius, tlic delay and cxpensc of cutting lines to o l ~ c ~ l o ~ ~ t  tllc rnys brtwccn 
tlie stations, wcrc avoitlrd. To rencli the summits ol  t l ~ r  tcm~ples was, liomrrcr, 
in d l  cases a morc or less difficult matter, as tlicrc TVCW no staircases lcacling 



np to tllem ; ladders had- invarinhly to be lashed outside,-in one case to a 
llcight of 103 feet-the climbing over mllich was very perilous ; antl as the 
roofs narc alrvays so riclcctty that the movement of an  01,scrver round his 
tlleodolitc rno~tlil causc lllucl~ vibration a ~ i d  deteriorate thc ol)servations, a plat- 
form resting 011 walls llad to he erected for the ohserver in cac l~  instance.' 

16. Tllc triangulation was finished unusually early in thc field 
season, as tllc country was generally rery favourable for the opcmtions, After 
its collclllsion Colonel Uranfill proceeded to the west coast to connect the 
secolldary triangulation ml~ich Colonel Lambton had brought up f m n ~  Cape 
CouloPill, over the ldlls of Travancore and Cocliin to Ponhni, early in the 
l~rcsc~nt ccntuly, with the sccondsiy triangulation-known as tllc Malabar 
i\Iinor Series-whicl~ m s  brought down from the IIaugalore Longitutlinal Series 
in the year 1873-74. The connection was satisfactorily accoi~lplisl~ed, rcntlcr- 
ing any further triangulation in this quarter unnecessary, for the reasons which 
have bcen already statcd a t  paragaph 3 of thia Rcport. 

16. Colonel Branfill's operations of the prescnt year closrd mith sundry 
obscrrations for effecting a l~ctter  cnnncction of the triangulation on which t l ~ e  
topogmplly of the Nilgirl Hills is based, with his principal triangulation. This 
has complctecl the n~odcrn operations in Southern India, thc geatcr  portion of 
wl~icli have fallen to his sliare, and have been accomplished with much skill, 
energy and pcrscverance. IIis futurc work mill be to complcte what remains 
to be pcrformcd of the principal triangulation in Northern India, and to super- 
vise the mcasurcment of n base line in llenasserim a t  the southern extremity 
of the Eastern Frontier Scries of principal triangles. 

11.-THE EASTERN SlND SERIES. 

17. Having completed the o erations on which he had been engaged in 
Persounel. Soutiern Afghanistan in wit11 the recent 

CRytnill 31. jv. ~<o:.ere, R.E., Omeioting military movements, and which included the cxecu- 
~),.~,,,t,. slll,,. '.i~~t~~~dc~~t 3rd ~~ . ; tde .  
,v, C,.l,I.icr,Hllrvcgor tion of a chain of triangles between Quetta and 

,, C. P. Turrenr, Assiatunt Sur- Kandahar, Captain Rogcrs ret111-ncd to Siud to re- 
VCJ-O~  elld gradc. sume the principal and secolldary triangul t' a ions 

nrllich had been suspended in 1678, wllen war mith Afghanistan mas declared. 
While returning he was rnucll de1:iyed for want of transport, all available 
animals llciug required for the army ; and when he arrived a t  lXlpclcrabad,  here 
llis l)rincipal instrulllcnts hnd I~cen lcft in store, he was further dclayccl, because 
none of those useful men callcd ' liammals ' or ' bearers ' were to be 01)lnincd for 
the carriage of his large tl~codolitc, all persons of this calling hnviug citller joillecl 
tile army, or dcscrted the country t,hrough fcar of being required to do so. Thus, 
it mas ncccssary to wait until l~earers could be brought up  from Poona before 
t , l~e opcratious could bc coulmenccd. 

18. T l ~ e  amount of work remaining to be completed on the principal 
scrics of ti*ia~~glcs was what i t  nligllt have becn just possible to accom1)lish in 
n long field season mid under a rery farou~~al)le colllbination of circumstances, 

a surrey l)art,y frcsll and in full ~ i g o u r  nftcr some months' resiclcnce in 
recess quartcrs. Under existiug circumstances Cnpt,ain Rogers and llis party, 
wl~o l~nd jnst rcturncd froln field operations extentling over n year in Afgllauis. 
tan, co111tl not 1)c cxl~cctctl to ncconll~lisli more t11a.u l~alf oE what r e ~ u n i ~ l ~ d  
to 1113 donta ; bnt as t.l~is wonlil sccuro thc coml)let,iou of the whole by tl!t! t311tl 
of l l ~ e  follon.ing pcar, 1l1c duty rras a very al)l~ropriatc one for hinl to takc a,) 01, 

his rcturn fro111 llfgl~rn~istnn. IIc took final observot,ions a t  14 principal stntiollr, 
f o r ~ u i ~ ~ g  two tloul~lc (or two-ccntercd) polygons ; t l ~ e  arcta coveted lIy tilct 
lwinoil)d ttrimlgnl:~t.ioll ~vns 1,2i8 squnrc miles, and the dircct cListaucc sl)amlt,(l 
w:~s GL ~nil('s. AII :lxinlul,l~ of I-crificntiou nras also detcr~uiuctl Ily star 0 1 ) ~ ~ ~ ~ .  
mtions. T l ~ c  cllnin of secondary triangles colulrcting I(holat \vitl1 (lurttn 
was coml)letctl, and is scr1-ing ns a very valnablc basis lor such tol)ogml,llical 
ol)c:ratio~~s as nrc 1)ting cnrricd on from time to tillle in t,llis region. 

ID. Cnptr~in ltogcrs n-cnt to Earope in April, mnliillg O V ~ I *  ~ 1 ~ 3 ~ ~ ~  Of  lliR 
1)wty to Mr. Ucin~cssc~y, 1v11o has sul)cr\iscd t!lc 13ednct,iou of tllo obsVrvntious 
antl l l ~ r  propnrnt.io~l of l11c cl~nrts of triangulation, in adtlition to llis rt,glllar 
- - - - -. - - - -  -. . --.~ ~- 

~ -- - - - . - - ' l ' l ~ i *  w > r L  rvll l ~ r i ~ > ~ i l n ~ l l y  to hlr .  l'ottcw. W I I O ! ~ ~  C ~ ~ I O I ~ ~ ~ I  1lr:i11fill hi:I~l) C O I B I I U V ~ ~ ~ I ~  f o p  llis skiIrl , \  l,q,,[u,.,,,:,,,c,s 
"lhi I l i + , ~ t 8 t l d  I I I I I I I I I C C I ~ V I ~ ~  ill ( Ic&t l i l l~  1vi l0  tllc 'I'CIIIIIIP n u t l ~ ~ r i t i ~ ~ .  

ti 
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duties in connection with the Computing O5ce a t  tlie .Head-Quarters in Delira. 
dun. Tl1is work has been taken up in the order which mas most desirable 
to fmnish final clnta for tlle suivey operations in Southern Afghanistan and 
BelLlchistan ; viz., l s t ,  the series from Jncobabad to Quetta; 2ncl, the series from 
Quctta to Kl~elat ; 3rd, the series fro111 Quetta to Banclal~ar ; 411~, the trianguln. 
tioils aroi~nd ICandahar and in the Kl~akrez Valley. The three first have heen 
finally disposed of, but tlie fourth will probably be largely supplemented by 
obsermtions taken snbsequently by Major Leacll, V.C., R.E., and by Lieu. 
tenants Talbot and Longe, R.E.* 

111.-EASTERN FRONTIER SERIES. 

20. The party employed iu tlie Enstern Frontier had been chiefly engaged 
daring the previous year on the chain of 

t'ersonneZ. sccondnry triangles which mas int,ended to 
Cnptnin J. Hill. R.E., Olficinting Deputy Superin- 

tende~lt 31d grndo. connect B a n ~ k o k ,  the capital of Siam, with 
Mr. H .  Hevrrlry. S~~rveyor  l*t  vndc. the Indian triangulation. The programme 
,, J .  Lots. Pnrr~.yor 211d p n d c  
,, J. F, uCcnl.t~;)., ~ ~ ~ i ~ t ~ ~ t  S u r s e y ~ r  3,.d gmdo. of the opcrntions for thc presc~lt field season 

was for Captain Hill to complctc tlie tri. 
angulntion in Siam, whilc Mr. Beverley extentled tlie chain of principal triangles 
whicli is known as the Emtern li'ronticr Series, clown i n t o  Lowr:is Tcnassei*irn, 
and selected a suitable site for the mcnsurement of a base linc there at the 
southern extrernit,y of the Britisli territories in tlie Malayan Peninsula. 

21. The ill-hcaltb, both of Captain Hill and Mr. H. Bercrlcy, on whose 
presencc the s~~cccssful prosecution of the operations mainly dcpendcd, has 
materially intcifered with thc progrcss of the operations. Captain Hill wns 
obliged to go to England in thc summer of 1879, and this preventcd liim 
from reaching Bangkok in time to commence the field operations before tlie 
end of January, whcn the most favourable time of thc year for observing dist.ant 
objects nrns nearly over. The tria,ngulation had been carried eastwards in the 
preceding year to the edgc of the alluvial plains in which Banglcok is situntcd, 
and which are so thickly covered with trees that i t  seemed almost impossible to 
extend i t  over thcm without much linc cutting, which, for obvious reasons, 
would hare been very undesirable, both from a political point of view, and 
bccausc very costly. Fortunately, a caref 111 reconnaissance of the ground enabled 
Captain Hill to discover certain lofty temples and the cl~imney of a deserted 
sugar factory, the summits of which mero m~itually visible over the tops of the 
trees, tllougli only in very clcar ~reatlier, as the distances mere considerable. NO 
observations could be takcn until tlic rains began to fall, and then they mere 
speedily complctccl. A large numher of observations havc been taken from the 
stations of thc t,riaujiulation, fixing scveral hill peaks on both sides of tlie Gulf 
of Sinm, all t,hc cliicf pagodas nnrl flagstaffs in Bangkok, and various objects 
in tho t,on-ns oE I'ccl~l)oorcc, Tncliin and Paknaru. Captain Hill cordially ac- 
knowlcdges tllc ~ n l ~ l a b l c  assistnncc he rcceivcd from the Siamese Government, 
and from BLr. Pnlgravc, t.lie British Consul a t  Bangkok, and his assistants, 
JIessrs Kc\vunnn and Gould. 

22. J l r .  Hcury Eevcrleg commcncctl his ficld opcrntions in Novcmbcr. But 
nltrr a fcm wccks s l~cut  on tlie rncasnrr~ncnt of tho principal angles, his licalttl 
I~rokc down, and Iic 11:rd to procccd to 31crgui for medical advice. Ho had takcn 
nbsc~~a t io i~s  a t  f i r e  princil)al stntions, and tried hard to gct t,o tlic sixthstation 
in ortlcr to take tho fcm ol)scrvnt,ions which wcrc remaining to complete two 
qundrilnternl f iy rcs  ; hut his strcugtli failed him, and, greatly to his sorrow, ho 
l~ntl to give up work with his lnvt figuro still incomplctc. I3.c had bccnstrickcn 
\\-it11 a srriolls ~ ~ I D P S S ,  ml~icli from thc first mas pronounced hy the doctors to bo 
Intol, rind, tl~ronqli I~nving a nnt~tmlly vcry strong con~titut~ion, lic mllicd occn- 
sionnlly and livrrl on nuti1 tho 24ntL Junc, when his working days wcrc over a'nd IIC 
\rns nrvrr again n l ~ l t .  t.o 1 ~ 1 t  hmltl to ml i~istrumcnt. He  cntcrcd tlic Great Tri- 
,qonomot~.ical , Y ~ I  .~-(.y in the: ycnr 1855, had scrvcd 25 ycnrs, and was one of the 
  no st llar(1-1~01.liing :ant1 vnlr~oblc nlcn ill the Department ; for his he:rrt mns 

-.. . . . . . _ . - - -. -_ ~. - ---- 

* C n l > t : t i ~ ~  l:onors r,.pc>rta 111 ~t M r .  r r i r c  Ibns prnsc7tl I~ i l l tw . l ( . ,  11s 01 old, n grind lontl trnst\$w,rtl~y n m q i a t n ~ ~ t ,  n'ho 
~ l . l r i  h ~ r  r .rk el\r.c~ iul lg  :,od acII; also (b.it Jlr. 'l'orrcn3 ( l id  good trurk iu t l ~ c  I<ulnt  Ycl.ips, u ~ ~ d e ~ .  c ~ c e ~ l i o ~ ~ n l l y  tr)- in6 
cIrccln>aittltc~c. 
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TOPOGRAPHY. 7 

always in his work, a t  whicl~ he ld~oured with unflinching assiduity and perse- 
vcrance, and alrnost invariably with much success, though his opcrntions wero 
often carried on in malarious tracts, under great disadvantages, and nitli 
much deti.imcnt to his Ilcalth. His loss is much to be regretted.* 

1V.-THE SECONDARY TLL1ASC;ULATION IN UURTtfA. 

23. The tria~~gulatioll which n-as being carried from R?ngoon to t,l~e two 
bcacoris tliat were con5trnc-tcrl on thc main 

P e r a o ~ ~ s e l .  land opposite the Krishnn Shoal, after the 
Mr \v. O. Beverley, Ofic~ntlng Assistsllt Superin- disappearance of tlic Krislina ~ igh thouse ,  

tel~drnt  211d grndc. 
,, J.  0. Hughes, As le ta l l t  Survcgor 2ud Omdo p r o g ~ e ~ ~ ~ d  ~ 1 0 \ ~ ] y  ill the ~rccc(1- 

ing year. Mr. Hughes, the Surveyor who 
n-as employcd on it, expressed his inability to complcte i t  in anothcr season, 
oning to thc difficulties to be enconntercd ; the country was quite uninhabited, 
and nras covered with dense forest and jungle through which lines Ilad to be cut 
in all cases to open out the rays betn-ecn the trigonometrical stations. The trian- 
gulation was therefore abandoned, and a tizvcrsc ur\'ils carried up  to the beacons 
along any footp:iths and openings which presented themselves in the forest. 
This being a much easicr matter to perform, n-as accomplisher1 in a few weeks ; 
and though it is not as accuratc as a triangulation, i t  inay be collsidered suffi- 
ciently accuratc for the purpose in view. The traverse was so cxecuted as to 
form part of onc of thc main circuits on which the cadastral and revenue 
surveys now bcing madc in the Hantl~awaddy District of Rangoon, by the 
survey party under Captain Sandeman, will be based; for this purpose i t  was 
executed conjointly by Mr. Hughes, and an Assistant Survcyor, RIr G. E. 
Parker, of Captain Sandeman's party, both going over the same line indepencl- 
ently and comparing results, station by station. 

24. Mr. W. G. Beverley was employed throughout the field season on the  
seconclary triangulation around and to the north of Bassein; the outturn of 
work was small and the triangulation was lcft incomplete, because, under the 
supposition tliat it  was finished, Mr. Bevcrley had been dirccted to proceed to 
Mvrgni to take charge and supervise t l ~ c  field operations of the Eastern Frontier 
Parly, mliich had lost its executirc officer through illness. This he did not 
succeecl in doing, mcrely joining thc party after i t  had returned to recess clunr- 
t ~ r s  ; thus, he would have been better occupied had he remained to complete 
his work in Basscin. 

TOPOGRAPHY. 
\r.-GWALIOR AND CENTRAL INDIl l  SURVEY (No. 1 TOPOGRAPHICAL 

PARTY). 
23. Tlic opcmtions of this party were almost cntircly confiucd to the area 

bctwccm tlic pnmllcls of 24" 0' and 2.1' 30" 
P~monnel. north latitud~:, and bct\rcen the meridians 

Mnjor E. IT. Stccl, S.C., Ollirinting Assistnntsllprrin- 
tcllde~tt 1st  vlndr, i t 1  cllnrge. 'is0 alltl 7.1" cast l o l l g i t ~ d ~ ,  the cxcep- 

BII.. \v, d. Curut~lius,  AsrisLnut Sur\,cyor 1st grnrle. t,iou b c i ~ ~ g  a s~nnll  tmr t  in the vicinity of . P. 1. \ l " 1 ,  ,, 8 ,  11 I,  

,, c. 'I', T ~ ~ ! I I I I ~ C ~ O I I ,  ,, ,, 211d ., tlie Luui River, (last of Sindri. T l ~ e  
,, A!,  l i i tclwn , 3 ~ 1 1  ,, results of the smsoll's lvorlc are represent- .. (1. 1'. Tnto ,, 4th ,. 

S,,I,.SI,~VO~OI, .I, I!. II:trri*, ed 1)y 1,2S7,4 square niilcs of dctnil sur- 
., ~ l , d n l  Ciuffnr (tmuafrrrcd to I Z R I I ~ J I -  vry 011 t.11~ sCIa1c of 1 illcll = 1 mile, 

l ~ t r  in Altril) 
n~lrl ,t o~I ,c~ .s .  by 270 square milrs of triang~llation, the 

liittcr 1)cing rcquircd to cover a. gap in tile 
triang111:~tinn of pr(?~ious years in tho \-icinity of thc small cantollmept of Kotra. 

26. Tliis outturn 01' area is csccl)tionally sulall ; hilt as t,lic grcntclr portion 
of the xork lay in cxccctlingly intricate gronntl, the lo~vcr fcnturcs of wllicll 
hnvc been dcscril)ed 1)y hlajor Stccl, as rcscmbling a petrified stormy sea, a 

Csptnill nil1 i ~ i l i n l n t r s  ( I l : t t  tllr sit? for tllr ~,~.opnsrd I I I I F C . ~ ~ ! I P  i n  Soutltel,rl T P ~ I I B S C P ~ ~ I  wbicll ~ n 9  sCICCtPd 
l,g Mr. T.o!c i* VI ,~ .Y I I ~ ~ ~ O I I I ~ S ~ ~ C .  t111t1 l l ~ n t  I~ l r l lwr  r r r a ~ ~ ~ ~ o i ~ s n n c e  will ],rol,~lblp IP:UI Lo t h r  d i s c o ~ c ~ . ~  of n bcttr~. site. tie 
rrlmrts nlclql ~ I I V I I I I I : L I I I Y  ( ~ r  All.. hIc('111.111) '1 l)l)l,l.lltio119 i l l  Sillln. nl ld  stnte8 t11:lt t l l c  I I I P ~  0lli(.ic119 ttr> SO plrlbs~l \vitll -\IP, 
n l e I ' ~ ! ~ . ( l ~ y  I l b n t  1111.). IB:;((. ORC'I.CII I t i l n  1111 n )q ) t , i ~n t !~ t c~ l t  1111der tile Sinulesc (;UVVPII I I IUIZ~,  which be will tltbe up ag QoOll 

ns Ibis sv~.vicrs rnl l  bcsp:tred I~UII I  this L ) C I I I I I . ~ ~ B ~ C ~ ~ .  
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larger outturn could not well have been expected. The work has tcen rerp 
cnrefl~lIy exccuted and exanlined in the field by Major Steel. 

27. The fair nlappiug of standard sheets Nos. 88, 90, and 94 has been 
coml~lctetl, and the maps are now in course of pu1)lication. 

25. Captain C. Stmhan, R.E., haring returned from furlough, was posted 
to this party in time to colnmence the field operations of the current working 
season. The party will be engagcd on the detail survey of sheets Nos. 86 and 
89, on the scale of 1 inch = 1 mile, and on a survey of tlie cantonment of 
Kotra on the scale of 8 inches = 1 mile. The work on the smaller scale \\ill 
again fall in very intricate ground.* 

VI.-KHANDESH AND BOMBAY WA'I'IVE STATES SURVEY (NO. 2 TOP0GR.i. 
PHICAL PARTY). 

29. This party h a  been engagccl in topogmphical work solely on the scale 
of 2 inches to the mile in tlie Kl~andcsh 

P e r s o n ~ ~ e l .  District ; the mappiag on the 1-inch scale 
Coptnin W. J. Hcaviside, R.E., Urpoty Supcri~~tend- 

ent  ill r l~orge.  of tlle country north of Khandesh, includ- 
Nr. A. G .  \\ 'vntt, Surrcror. 4th grntle. ing the Satpum Range aand the Nerbudda 
,, J .  A .  linrkcr, dssisinut ~ur rcpo r ,  1st grnde. 
,, P. E, I V I I I T I ~  ,, .. ?,,,I ., Valley, havillg beeu completed last year. 
.. G. Vanclcr Beck ,. ,, 3rd .. \Tit,ll a view to assist the settkment 
,, E. G r n l ~ a m  ,, .. 31d ,. 
,. c G ~ o r p c  ,, ,, 4 t h  ,, officers, the positions of the hijunction 

SIN k O n ~ n r ,  sub-sllr\cyor, pillars of all the villages are fixed, ge- 
1 1 1  F Posnrlo ,. 

d t r  411~ .  ,, . nerally by tmrc~s ing  ; and are shown on 
H:llld IOUI O~~CIS .  the fair maps togetller with the village 

boundaries. 
30. The t~*iangulation t l~ i s  year was carricd on by Mr. Wyntt in the 

southcrn portion of the District in the Talukas of Enndolc, Pichora, Jiruner and 
Nasirhba~l, and covered an area, of 1,231 square miles, most of which is under 
culti\. a t '  ion. 

31. Traversing rras extcnded ovcr the area triangulated last year in the 
south-east portion of ICl~andcsl~, including the Talukas o l  Bhusawal and JBmner, 
and also in tlie I'irnpalner and Nandur1);ir Talukas, west and north-west of 
Dhulin. Bltogctht~r 1,151 linear milcs of tnversing mere executed, by which 
753 trijunction pillars were fixctl ; affording the mcaus of dctcrmiuing the hcights 
of 184 traversr stations 11y t l ~ c  simple and comparatively accllrate method 
of 01)scrlinp from travcrsc stations to trigono~nctrical stations, the heights of 
~ ~ h i c l ~  were knorvn, the distunccs bctwecn the trigonometricnl and tlle tml-erse 
stations Ixing morkcd out fronl the diffcrcnce of tlie horizontal co-ordinates. 

92. The dctail survey n-as carried on in the Pimpnlucr and Nanc1url)ilr 
Talukas, lying west and nol-th-west of Dhulia. Sllect 38 was coml~leted n it11 
an o\rrlap to tllr sontli and ncst, of 1 nlile; portions of shects 37 and 3h nerc 
likewise survcycd. Tlre total area of dctail survey exccutril is 827.4 milcs. 

33. The couutry ill slrcet BY rrn111-aces thc upper basin of the Piinjhm Val- 
Icy ; tlic ul~lands are al)ont 2,000 fcvt al)ove sm-level with scattered groups of 
1311~~1 huts and but few rillngcs. I n  the nortlrern portion of thc shcct a good 
(leal of thecouutry is rc1.y lrilly and but sparsely inlrabitcd: to the south a 
u:lrrow ruggcd range, a spur of the SAhy5dri hi1ls scpnrutrs I~hnndcsh from 
Sis ik  bit11 praks of colu~nnar l~asalt stancling up 2,000 fret ahovc thc P6njl11.a 
1-nlleg ; on the \rest tllc Siil~yritlri hills rovcrctl \\it11 trco forc~st run north~vards 
&loljing away \rcist\\ards to thr  1)ongq. I n  s11c.c.t 37 tl~t: country is more l(1rrl 
anti ulore oI)f,n. I n  sl~rct  3 b t l ~ c  1?ort11-cast portion of the country near the, 
I)anks of the 'l':rpti ltivt~r is a flat OIM~II  1)1:1in of I~lnck soil, on nvl~icl~ a great (11,al 
of nlreat is grown : fu r t l~ r r  n ~ s t  t l ~ o  country is covcrctl v i lh  low dllAli junglc, 

Iuch, however, is Ileinq qmdunllp clcnrc~d OR, and in solnc 11lac.c~ with lira\ 
trce forest. Tllr so l~ t l~ r rn  portion of this bhrct iq in stmngc contmqt to tllcb 
rlortll-rast portion, the prcv:riling cllamctrristic~ I)cing low hills corercd n 1tl1 

<raw and trcf, forest witlr hnt littlc cultivatio~~. 
34. Tl~c. survcBy is carrictl on 11nc1c~r grc-;~t disadvm~tn~rs in sllcrts 31 ant1 3(i, 

as tlint part of tllc country is dcc~~~rctl 1-rry unllt~altl~y until tllr montlr 
Yt~brr~arp, and 11-j that ti111c vatcr has 1)rconlc scnrcc : tllc Irt~rt is wry great in 
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such l o ~ - l y i n g  ground as thc hot wcatlier advances, thc low hills and forest 
shutting ont all Lrceze. 

35. Standard slleet 38 has been ilzappcd during the recess, and is now in 
a ion. course of public t' 

3G. 'l'lie Sollon~uig is now tlic state of progress of this survey :- 
A ~ e a  sul-\,eyed I I ~  to d .~tc ,  13,065 <qn.ue miles. 
Area l e r n : ~ ~ ~ l i n g  to]. d e t ~ l l  S I I I I ' C ~ ,  4,U 17 S I ~ I I A T C  miles. 

37. During the current field seas011 the tl-inngolation will 1)c carried ovcr 
the south-western portion of the Rlln~ldesli District, extendiuy ovcr an area of a 
little more than 1,200 sqilare miles, and th r  detail surx-ey on the scale of 
2 inches = 1 milc nil1 be continnerl in tlic eastern part of the Kliandcsll Distlict, 
in portions of standard sheets 6, 7, 20 and 22, and in portions of sheets 3 1, 36 
and 37 on the north-rvcstern part of tlie District. 

VII1.-ICIIASI A N D  GAR0 HILLS SIJRVEY (NO. G TOPOGRAPHICAL 
l'ARllT). 

42. This party was delaycd someml~nt in taking the fielcl, by thc difficulty 
of collecfina coolics alnong the Kl~nsias, 

Persovnct. on ~rliorn tlic party cnt.irely depends for BInjor W. F. 1:nd;lrg. 0fl;ci:ttir~g Dcpnty Sopcrin. 
t r ~ ~ < l r n t .  3nl p n d r ,  i n  r l ~ n r ~ r .  carriage. SO inany of them had beeu 

RIr. A.  I\'. (ylwnnr.ll, Survrvw 4th ct.n,lr. 
,. -I. AlrCny. Asaistnnl  ~ ; ~ r r . e ~ o r .  3rd srnde. 

taken for sen-icc xvit,li tlie troops on the 
,, A, w. Snnnrt, ,, , 31.11 ,, rxl)ctlition to t,lic Nngn IIills, t,hat illajor 
,, I J .  ( . '~II!I~IK~II ,  ,, ,, 4th  ,, 

Sob-Sorrt~yo~.~. h l a n s l ~ i  Slloll P;nsiredill, I3adglry lint1 to scarcli far and wide bcfore 
n t ~ d  ~ O I I ~  O ~ I I C ~ ~ .  lic could collect a sufficient number for 

his rcquiremcnt~s. Tllc pa.rty mas ol~liged 
C 



to lcave the ficld earlier than usual, on account of heavy rains and floods 
\rhich occurred a t  tile latter cud of RIarcll. Tl~esc circunlstanccs tended to 
rcduco the o u t t ~ ~ r n  of work below tile usual quantity. 

43. Thc objt:cts of tlie ycar's morlr ~vcrc,-tllc contiuuation of the sul.veg 
of mnstc lands, nrl~icl~ liave bcen, or may be, talcc~i up  for tea cultivation, and of 
the forcst rcserve ]antis in the south-east corner of the Sylllct District,-and 
the surrey of n  ort ti on of Hill 'l'ipperal~ to tile east of Agartollah. 

41. 'l'he triangulation of tliesc tracts having been almost complctcd in 
previous scasons, scarcely anytl~iug nlorc t l ia~i the detail survey rcmained to be 
donc; 102 square nliles of waste land nrcrc survcycd on t l ~ c  scale of 2 incl~es to 
the mile; 210 square miles of forest rescrve were surveyed on thc scale of 4 
iilcll to the mile ; ancl. 220 squarc milcs wcrc surveyed on the scale or 2 inch 
to thc mile in Hill Tipperah. Tlle whole of the work was in country of a very 
clifficult character, covcred in somc parts witli dcnse forest and thick under- 
grorrth, and iu others consisting of swamps covcred by higli reeds. A great 
portion of tile worlc hntl to be donc from a snccession of 1)latforms in trees, 
sometimcs nearly 100 fcct aborc the ground, and by cl~ain mcnsuremcnts along 
the beds of strcams. The scnson was unhcalthg, cl~olcra broke out in several 
pnrts of tllc tracts under survey, ancl Major Badglcy reports tlre death of 12 of 
his lllcnials from tllat and otlicr diseases. 

45. During tlie c~wrcnt field scason Mnjor Badgloy will be ~ngaqed on 
Snid b) mistnkc i n  Inst genr's lcport tobelcqtlilcd tile SUr\'ey On tile scale of inch to 

on t ~ c  +- I I ICL  senlc. thc nlilc of a portion* of Hill Tipperah 
between thc Lungai Vallcy on the cast, nud " Roilashar and IIudgnjecall" on the 
west, an area of about 230 sqnarc miles, and will continuc the survcy on the 
scale of 2 incl~cs to thc luile of the six portions rcfcrrccl to in pamgraph SG of 
last year's report. 

1X.-THE RAJPUTANA SUILVEY (NO. 7 T O P O G R . ~ P I I I C ~ \ L  PARTY). 

46. This party asscn~blcd a t  Delhi on thc 10th Octol)cr, rnld in accordance 
ppr.so,txrl. wit11 tho 1)rogrnrnmo laic1 clown in 1)nrn- 

Lieutenant-Colo~~cl G .  C. Ilcprec, S.C., Deputy grnl,ll 61 of last, yc,nr's rcl)ort, procce&,d to 
Supcl~ii~trndrnt 1st ~~ ' : bdc ,  i n  clinrgc. 

1\11.. G .  A. Yc(iil1, S u r r r ~ n r  2 n d  rrndr. c ~ t c n d  the triangulation Over t , ~ l ~ ~ ~ r t ~ ~ ~ r l l  
,, E .  S. I', r \ ~ k i n a o n ,  SUITCJOI' 4th grnde. portions of t l ~ c  tracts falling in dcgrec 
,. J. 11. \ V i l a h ~ a ,  Asa i s t nn t  Survryor 21111 g1,nde. .. \Y. C. (i. I ~ ~ , I . ~ I , . ~ ,  ,~~~i~t : , , , t  ~nI',.c)-nr ard gmdc. shrcts xv and SVI, mml)racing an arcn .. \lr. S e ~ ~ i o r .  Aesisl ln~~t,  Survrror 4111 :.~.ndu. of 690 squmc milrs. TIlc area previously 

Sub-Snn.r~ors. lluboo Aludbosnd~~~l  1)utt. 1\luusl1i 
Esnf Slinrif, ~)rc~)art:d for tlctnil survcy was so large 
n11d six others. that  no fa,rt,l~cr triangulation for the work 

on tllc +-inch scalo was necessary ; tllc only ot1lt.r t,riangulation rcquircd was 
that in councctioll xitli t l ~ o  survey of tile city of Biclcnnecr. 

47. T l ~ c  detail survcy on t l ~ c  sc:alc of 1 inell = 2 milos was nstcndcd over 
an arca of 6,028 sqllarc milcs in drgrcc sllects mnrlictl srIr, xrv ant1 xv on t l ~ e  
indcs map. T l ~ c  country thus survryctl is tlcscril)crl by colont:l Dcprec as aliuost 
rntircly nn unintcrcsting tlcsrrt, tile only vnriet.y bring found in thc salt works at  
Sar, aud in tllc sa~itlstoilc qun~arics of ICl~nri. I n  tllc fornlcr, a conrs(: salt is 
~)~*o(luccd 1)y solar rvnl)oration, and in t,lle latter a stonc of good colour mltl of 
colllpact texture, of' which tllc st.mt,um is Ilorizont,al ant1 closc to t l ~ c  surface. 

48. Tllc city of Bickanccr was also surveyed and mapped on t,hc scale 
of 18 incl~t~s = 1 niile. Tho results of t,lw scasnn's work will adnlit of thr 
1)ul)lication of four  maps on t l ~ c  scnlc of 4 incll to t,hc milc, i ~ i z . ,  t l ~ c  northcr~l 
half of tlrgrrc sl1cc.t xrIr, the northern and southcrn halvcs of clcgree slicct 
XIV, an11 tlre soutllt*rn linlf of tlcgrec shcet xv. 

4.9. l luri~rg tthc current scasvn, part of this party mill I)e cmployed in Rnj- 
1)utana ant1 tltc rcmaintlcr in coml)lcting t l ~ c  snr\-rgs of tllc cmlt,onments of 
Dagsl~ni ant1 Solon, as alrcatly sanctinnc.d 1)y tl~c: (;o~-ttr~riilc~nt of Ilitlia. 

GO. 111 I:a,ipi~tnnn, a 1n1,go :Ircn, nl)o~lt, 8,000 sqlinrc miles, I~aving 1)rcn prr- 
parc'l for tlt*tail sltrvcy, a co~rl~~nr:~t,i\-cll~ slnall anlonllt of nrork of this nature 
will I)c r ~ q u i r ~ d ,  all(1 in c o ~ l ~ ~ : ( ~ ~ l e ~ ~ e c ~  the trin~rjinlntion will only 1)c col~tinucd ill 
the mrst,xr~~ portio~i of dogrcc s l~re t  sx ,  n~ltl 1)('1'11:11)s in t.1117 so~ltl~(:rn porlio11 of  
tlcgrcc sl~r.et srx.  T l ~ c  tlt~tail survey on tllc sc::llo ol i t~(: l~ = 1 ~ni l c  \\,ill 
be carricstl on in degrce shcets xv and x v ~ .  Thc survoy ol' thc cn~~tonulc~uty 
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TOPOGRAPHY. 11 

of Solon and Dngshzi will be continued on the scale of 24 inchcs = 1 
mile.* 

X.-THE hIY,SORE SURVEY (No. 8 TOPOGRAPHICAL PARTY). 

61. TIlc area of tliaugulation in the provincc of Mysore previously pre- 
pared 11y this party was so largc as to 

Pprso,~nel. rcudcr i t  unnecessary to n~alic any fartl~or 
enptnill G.  str;rh~o, Del,ntg Supcri~\tendct~t, in extcnsioil of it during the season under 

clllrgu. 
Cnl,tUil; j, n, blc~l l l lngh,  E.E., . j ss is tn~~t  Supcria- review, the '\-\-hole 'trcngth of p r t y  

t c ~ ~ d e ~ ~ t .  was, therci'ore, cmploycd on thc tope- 
nIr. 11. I\'. Cl~etv,  Surveyor 2nd grndc. 
,, L. l'ocack. ,, 4tll V ,  

graphical deliuention of the Alysore- 
,, A. J,,,,,,.s. Assislnllt Surrejor 1sL gmde. Kanara froubicr with a V ~ C W  to l l a ~ i u g  
, : : 1 1  , ., J b t  ,, 
, . 1 i t 1  , ,, 1st 89 

thc maps of tlist rugged aurl diflicult 
,, \\'. Ytotr.sl,ory.,, ,, I d  3 3  count.ry ready for the use of the b u u d -  
,, l i .Tot lJ ,  , 8 ,  I*t I. 

,, ci. Vlc~n~nirtg,  ,, ,, 4th s o  
ary Con~nlission in the eusuiug season. 

, I .  i c  ,, ,, 4th O P  152. The programme had been SO ar- 
Sub.Sur~.e~or  A~~gnvngnognr.  

, l'i~.urenkutusnali, mngccl, that, no unforcsceu circurustance~ 
and three olhcrs. iutrrvening, the whole of this frontier 

~vould 1)e survcyed iu detail. Uui'ortu- 
nntely, owing to sicltncss and the exceeding difficulty of surveying iu such 
country as thc, hialllid of Mgsorc, this plnll heca111c iml)ossibIe, and two slnall 
~ 1 ) s  ngercgatiug al~out 25 lililes in lcllgtll liavc bccu unavoidal)ly left in the 
frollticr survey. It is hopcd that ari-angcmcnts nlay be made ewly in the 
season to snpl~ly thc Boundary Colnmissioil nritli some sort of a map of t,llesc 
missing parts, so as ]lot ulltlul~r to cuteud t l ~ c  time t.licy will culploy 011 this 
settleinelit nrork. Tllc total outturn of detailed topograpl~ical survey during 
the season mas as follonrs :- 

Squn1.c ~nilea. 
I n  tllc AInlu8d rol.csts . . . 1,911 
111 the vicil~ity of Sa~~gnlore . . 183 -- 

Total . 2,030 All on the scale of 1 milc = 1 illcl~. 
- - 

53. A lnrgc part of this area mas csnmiucd in the field accordiug to 
depwtmeutal pmcticc by competeut officers and mas found accurate. During 
tile 1wogress of this tol)ogrnl,hy, lnnliy of tllc G l~h t  roads, orhosc conrsrs a.re 
w r y  intricate, n-erc sur\.cycd intlcpt~ntlcntly by theodolite and cllniu ; 231 liucar 
miles, cutailing 4,410 tlicodolite stations, n.cre tlnls measured. 

64. The surl-cy opcmtio~is during t l ~ c  scnson under review mere carrictl on 
undcr great and numcrous ~Lifficultics, the ruggcducss of the TTester~l G l ~ i t s  
coulbiuetl \\.it11 t l ~ c  tangled luxurimlcc oE t'llc forcst,, thc nbscncc of comlnuuic,z- 
tions, difficnlt,ics of nl)t,niuing snl~plics and apat.lly of nat,ive officials, all con- 
spired to rctnrtl progress, as \\rcll as the ropntcd attaclts of fever to which lllally 
~ncmbcrs of t l ~ c  party wcrc esl)osed.t 

55. Tllc ortlinary methods of ~vorliing wit11 t,lic plane-tal~le were in mnny 
plnccs utterly i~npmcticnl)lc, and rcsort was had t,o special metllods, I,articul;u.ly 
that k110n7n in the tlcpnrt~ncut as 1)lanc-tnl)lc tmvcrsing, in I\-llicll the l,ln]~c- 
talde supplies the pl:~cc of an  a n g ~ ~ l a ~  inst.run~cnt., nltd the rucasure~ncllts arc 
matle 1)y chain. Tl~is is a t  all tinlcs slolv ; but I\-llcre the chain lines llsvc, as 
in this case, to be clcarcd t11r00gh ~ C I I S C  forest, t l ~ c  progress of thc work 
I)ccomc~ sluall intlcrrl. 811 thc mal)ping of t , l~e couutry surveyed during tllc ficl(l 
ficnsoll was incor1)oratcd in the fair sl~ects drawn (luring tllc recess, slid tllOso 
wllich were coulpletc, v i ~ . ,  shects 18, 22, 50 and 63, arc now in cowse of pnlrli- 
cation; tllc renlaindcr, vis., standard sllccts 20, 21, 25, 2G a ~ l d  40, lla.rc I,cen 
retained in the officc of tllc 11arty a t  illysorc Por complcbion during tile ensuing 
Beason. 
- 

* ~ o l o n r l  1)cprcc rcpor:s f ~ r o t i r n b l y  of 1111 tho L I I P I I I ~ C ~ I  o I  h i #  ~ I I I . ~ ? ,  rind sperirlly r n e l ~ l i ~ t ~ ~  .\Ir. hlc( i i l l ,  tile 
rt,>iar Sorrrgu~.. 

t 'rlw I)rll!lt.T S ~ l l ~ n r i l l t r l ~ ~ l r ~ ~ t  is II:I~)]I.P t n  I ~ c  nlvlv to r(sljnrt w r y  f n v o o l . ~ ~ l , l ~  0 8 3  llrc nk-i.;t:nnrc rnlllcrr,l, l,,,tll i l l  ti<.l,l 
w ~ r k  :111d r~ .rc ,~ - ,  115 Hlc Assi.!;~~bt S~~l,cl . inl t .~lcl t*~tt ,  ( . ~ ~ j n I : n i u  > l r C ' ~ ~ l l . ~ ~ l ~ ,  I: I.:., sllo.c l,rilL i l l l lS  e ~ l ~ e r i ~ ~ ~ e e  ill  the J I ~ I , , . ~ . ~  
1srovt'~I \ t . v , i  r l ~ h ~ a b l v  i11 f t v ~ . t , . l i ~ l l i ~ ~ g  s t ~ ~ n v  of  (11c ~ l i l l i ~  b ~ l l i t , s  t o  111. 1 1 1 ~ 1  \ \ i t l l  i l l  t ll:,t di5tl.il t .  

'I'hr rrv\'ircr of L I W  ~ I ~ ~ ~ ~ T I ~ ~ ~ I ~ I ~ ~ I I I I ~ ~ I  S t ~ v < y n l . *  1 1 1 1 8 1  \ * \ ~ * L I I I I ~  SIII.P~,)III.~ :,1-0 dc.l(.rve I ) I . I > I u ~ I ~ c ~ ~ ~  nle11ti~11 : 

>lr-l.*. (.'Ibvs~. I'cvcc~~~k. I i i t ( , l l ( , l ~ ,  S t l~ tv s l~u l . ) .  nlld I: lcil l lnil l ,  
'I'llr tsvo ~lllll~rlllelltiollCII A - ~ i " l : ~ n l ~ ,  r i : . .  AIO.<I.S. .llllll(~?l :UI,I 1.,,,1,1, ,r.Crc l l luc~ ,  illenpacitntcil b,. ill,,r.a, Ll,r.J. \v*ulrl dcul,Llrrs b:ur I,rell rnt i l lpcl  to r l l ~ ~ l l l   lit, ,,.itl, the ,,lhclr, 









mill render the work of t l ~ e  Rerenue Survcyors much more easy of incorpora- 
tion with tllat of this department. 

63. The area trianglllated in advance for futurc topognl)l~y mas 844 
square miles, in which GO4 stations and points mere fixed, 80 having their llcigl~ts 
determined also; tlle aggregate lenfitl~ of i11e lincs travcrsed was 798 miles 
as a basis for the topograpl~y, and 590 of clleclc lincs on the topography after 
completion. Ten sections of the 2-inch maps, and onc of the 4-inch maps have 
been sent in to the Head-Quarters officc for publication, ancl eight lnorc are 
nearly rcndy to be scnt in. ltecluctions of sheets 6, 7,68, 20 and 31 havc been 
prepared for incorporation into the Inclian Atlas.* 

XI1.-MUZAFFARNAGAR A N D  MEERUT SURVEY (No. 3 PARTY, R E V E N U E  
BRANCII) .  

64. This party, of the strength noted in the margin, and nuder the charge 
P~rsonnel.  

of lfa.jor W. H. Wilkins, rcsumed ficld 
~ f ~ j ~ ~  W. H. ~ ~ ~ i ~ l ; i ~ ~ ~ .  ucputy ~ ~ ~ ~ ~ i , ~ ~ ~ ~ ~ ~ ~  operations in the &luzaEarnagar District 

3rd vndc, in cl~nrgc. on the 18th October. 
hlr. E. C .  Llyull, Ollicintil~g Assistant Superintelld- 

ullt ZINI  g~.ode. 65. The regular work of the part,y 
,, J.  odd, Surveyor 3rd w d e .  is the topogmpllical survey, on the 2-inch 
,, 1{. C. I ) .  Iltvi~~g, .\ssistnut Snrvc).or 1 ~ t  prnde. 
,, c. IV. \Vi1so11, ,, ,, 211d ., scale, of the districts in the North-Wcstcrn 
,, C. W.F.Sryc~.n, ,, 

aud 34 Sub.S!~rveyors, Be. 
,. Zlld 8 .  Provinces lying 11et.ween the Ganges and 

the Jumna., and this survcy has bccn con- 
tinued s o u t l ~ ~ r a ~ d s  from the work of the previous season as far as the parallel 
of Lati t ,~~de N. 29" 08'; but in addition to the 2-inch survey, the party has also 
extended t l ~ c  special 4-inch survcy, dcscribcd in paragraph 80 of last ~.e],ort, of 
t,he ~il lagcs subject to fluvia,l ac'tion on both banlcs of the J ~ u n n a ,  and has 
advanced southv-artls, as far as the river forms the common boundary of 
l)ist.rict Karnal of the Puujab with District Mccrut of the Nort,ll-11-estern 
Yroviuces. Tllc areas of the t~vo  descriptions of surrey are as follolvs :- 

.-- 

II 
- - - - - - - - -- - 

lhstricts. 1 scale cf  SUwCJ, I A ~ , : ~ : : ~ ~ ~ ~ ~ l l  / R E X A ~ K S .  

2" = 1 mile I laufrn iagnr .  . . { 
> 

I, 

>, 
Karnal . . . . 4. ), 

Total . ...... 

The survey of Dist,rict lluzaffarnagnr has bcen complcted (luring the 
season. I n  addition to thc a,rea of which t11c topogm.l~l~y has bceu survcyetl in 
tile &Icerut District, I l ~ c  prelilllhlary travcrse \rforlt has also becn done of 1,266 
square ~nilcs iu readi~lcss for topographical survey during next season. 

66. Rrga~ding tllc nature of thc %inch topogrq>hicnl survcy, lIajor 
wilkins reports :- 

"The survey 113s been ns minllte as the scnlc nrould allon. All cart trnclts and roads, 
mosollry wells, topes ol trecs, tcmlllcs nl1d oLller p r ~ n i i u ~ u t  oljects, 3s nell as viIIngc sites, 
sljow11. Limits ofjlll~file nud grass laods, esccpt uuimporlnnt 1):1tcilrz, l ~ : ~ v e  bee11 sllrreyed. 
ares1 :~f,tc~~tiou hns beell given Lo all Jrnillngc litles, aud low grouotl l~ns  bec11 c:~rcrnll~ defiued." 

T ~ I C  village boundaries lmre bccn introduced on t I ~ c  final 2-inch maps, as 
in formcr se:~soos, by hransfcr I'ronl tllc scl.tle~~lcllt field nlaps, ~v i th  t,l~c cxcep- 
tion of t l ~ c  rillagcs in tllc nllnvial 1:1ncls of t11c Gnllgcs, ~vhcrc sollle of tilc 
boundaries 11ad to bc ol~tainctl by actllal sumcy, a rclial)lc conucction n-itall the 
st.ltlement surrcly not 1)cing possil)lc ou accolunt of t l ~ c  want of trijullclion 
platforms in tllose lands ; tllc ficld maps of the l o r - l y h g  rillages wcrc also 
]lot so good as in tlic ~ipla~ids.  

-- 
* ,\icrrrr. I) SOIIZ~, 3leA'Lic1~. CI~~- in t i c ,  n!,nql n l l d  N o r ~ n n ~ r  11nj.c racll <IC)IIP $01111 $vor l i  11s ~ ~ s l ~ ~ t l .  of ,IlP I l , , ~ i Y e  plnne-tnllers, bclllnl \'iailllu nud Uilnu Ci .' ,,..I arc st:ttrd by Coluoel llitig Lo bu p ~ u u ~ i a e ~ , t l y  n t  1 I Ic  Lop ul'tI,e ~ i ~ t .  

1,139.99 
53.60 

381.21 
23.59 
Y(1.00 ---- 

1,G78.23 
- 

Afnnzan,nr. 

Do. 
110. 



14 PART I. : 

67. Tho success of the system of transferring the village boundaries from 
the settlelnent field maps to the survcy maps entirely depcnds on the accurate 
identification of the points adopted as trijunctions 01 village boundaries by the 
settlement survey. Most of thesc points in the Ssharanpur and BiIuzaffamagnr 
Districts had originally been marlccd by low platforms, and in those Districta 
tllese marks werc repaired, or newly constructed, prior to survey, so that in 
saharan1)ur and MuzaEarnagar the identification of the trijunction poillts has 
becn satisfactory. T l ~ e  repair of these platforms has g iwn n permanent value 
to the traverses of the topogl.aphicn1 survey ; and shoultl i t  ever be reqilired to 
repeat the settlenlent survey, skelcton plots of thc trijunctions could be fur. 
nished which would form tlic basis of a new set of settlemcnt maps. It is to 
be regretted that the repair or construction of these platforms is not being 
carried out in the &feerut District ; the Government of the North-Westcm Prov. 
illces have r c f i ~ e d  to sanction the necessary expenditure, on the grounds that 
the survey operations arc regarded as being purely topographical, the present 
necessity of restoring the platforms as boundary marks, or the prospective 
advantage of obtaining a skeleton basis for a settlement survcy, not being 
recognised. 

68. The 4-inch survey of the villages on the J u ~ n n a  has becn carried out 
as explained in paragraph 80 of last report, to obtain accurate maps of the 
boundaries of villages, regarding wl~ich there hncl hitherto been much uncertainty, 
0s well as to obtain o, true definition of thc District boundaries on the river, 
which also forms a part of the boundary between the North-West Provinces 
and the Punjab. Thc survey has been extended as far as the soutl~ern limit of 
the Kalnal District; and the boundarics have been surveyed as pointed out by 
the people, without previous demarcation by tlic civil authorities. Tlle disputed 
boundarics betwcen Districts Aml~ala and Sahamnpnr, which had come to 
notice during the previous season, have been scttled by representatives depllted 
by the respective Governments of tllr North-West and Punjab, with whom a 
surveyor was associated as a refcrec on the matter of old boundaly lines, and to 
proridc for the immediate survey of thc atljustcd boondaries. Regarding the 
adjustment of the disputed boundaries, Major Wilkins reports :- 

" In ncnlly every case arbitlatlon by a prrnclrnjel was adoptpd, t111s being approved by the 
people ihernselves. 'l'he ndvlce of Mr. 'l'odd (the Snl veyol) was e ~ g c r l y  rollgl~t for by tile 
yt.ol'le iegardlng their I,oulidaries; and the presence of all 1torol)ean Surveyor undo~~bterlly enabled 
the dl.-putcs to be scttlecl, and wlthout hlm no ~ C L I S I ~ I I  c011ld h . ~ v e  becn come to. l'hc zemln- 
dars told htr. Todd pla~nly th.lt they wcre agrecahle to whatever bonntlsl*ies he  laid down; but 
lie ~llforrned tllenl that lt  was ~ m ~ o s s ~ b l e  in most casts to lay them down accurately, as the 
l l r n X b u ~ f ~  were wortllless, and for this rensou arb1tr:ltlou had to be eml)lojed." 

Regarding the thakbust maps of the river villages, Major Wilkins further 
reports :- 

"'l'lley are so distorted in shape that they cannot be depended on for laying down any 
bounda~j ." 

The disputes on thc boundary hctwccn Karnal ant1 t l ~ c  Districts of the 
North-Western Provinces are not so nnmrrous as thosc \vlrich wcre found on 
tlie Ambala boundary ; and it is Irol)ctl tlir Pro~inr ia l  Governrucnts may consent 
to tllc deputation of CiI il Officers to scttlc tlicse disputes, thc same as was done 
for those of Amhala l$st ycar. 

tj!). Ullrillg t l ~ e  season's operations, follr l~rineipal stations of the Great Tri- 
gonomctrical Survey have bccn connec ted with tlrc mcasltrrd traverses, and their 
co-ordinatc vnlucs have I~rcn usctl to correct thc errors of the chaining, in which 
tllc average error was fount1 to 1)e 2 links per 100 chains, or about 1 foot per mile. 
Cheek lines aggregating 274 milcs in length have bccn mcasured through the 
topogmpIlical board 1)lanu I)y Major Wilkins and his assistants ; and 01)servations 
for azilnuth to check the angular work of the tralcrses have been taken at 
60 stations. 

70. The mapping is still somcml~at in arrears, t l ~ c  sllects having only been 
comlbl-ted sonth~vnrds to the parallel of 29" 30'. The ch:lwing of thc Sewalik 
UilIv iu the Saharanpur District by transfer from tlrc Forest Survey maps has 
I I U ~ , ~  cr, been conlpleted ; and in all, 43 standard slrccts for rcprotluctioli on 
t \ ~  2 iuch scale, alld 47 " exaggerated" copies for reduction to the 1-inch scale 
arc nod ready. 
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71. The oflice of the party w-as inspected a t  Rfussoorie during Octoh?r; 
tile records wcrc found to bc in order, and the officc duties were being carried 
on systematically.* 

XIII.-TFIB SIJRVEY OF KATTYItrA R (KATFIIAW AIL) AND CIJTCH.  
72. At the commencement of tlle field season the topogmpl~y of t l ~ e  

Pe'ersonrrel. district of Okl~a~nandal, which is situated 
a t  the  veste ern corner of the peninsula, re- 

hlnjor A. Pnllnn, S.C., 1)eputy Super i~~ter~dcnt  
3rd g~nde. mained for execution in Ratt,ywar ; this 

hlr. N. C .  U,VIIIIIC, Survryor 4th ~rndc. 
,, \v. A. Fivltli~~g, A s s i s l t ~ l ~ L  S I I~VCYOP 2nd grndo. has now btacn completed, ilnd with it the 
,, u,  '1,. I I~I I I ,  ,, 3rd ., general survey of Kattywar. I n  a few 
,. 1'. F. Prunts. .. , 4th .. 
,. J. Kmting. , 4th ,, places tlie l~oundary lines betwcen tllc 

visoji I L , ~ I ~ ~ ~ ~ ~ ~ ~ ~ I ~  ~odb; i i ,  Hrnd Sub.Surt.egor, talooks appertaining to t,hc several Natire 
rind 11 other s~b.s~r~c~01.9. States havc not been surveyed, and arc 

still in t,he maps as "approximate," because they mere disputed and had 
not been demarcated nrl~er? the survey was being made. Major Pullan thinks 
t,bat tile survey of the province may now be considered finished, and that  it is 
not worth while going to tlie expensc of sending a traverse party to pick up 
the few scattered brcaks ml~ich remain for survey to complete these boundaries ; 
and if the Political autllorities, to wl~onl t l~ i s  question llm been referred, are 
of the same opinion, nothing more mill be done. 

73. The area finally surveyed on the %inch scale for reduction to the 
1-inch scale amounted to 2,133 square miles, of which 496 mcre in Kattywnr 
and 1,639 in the sister province of Cutch ; the average number of planc-table 
stations was 12.6 per square mile of topography. The triangrilation in 
advance covered an area of 1,450 square miles, fixing 56 stations and 462 
points and giving the heights of 119 points. Of traversing, 1,22-k linear miles 
mere executed, and test lines of an aggregate length of 296 miles were carried 
over tlie topogmplly. 

74. Dariug the recess season fair ma,ps of sheets 67, 68, 58a, 59, and 5% 
of Kattywar, and 15 and 22 of Cutcl~, each in four large sections on tlie 2-inch 
scalc, were cornpletcd and sent to thc Head-Quarters office for publicat,ion. 
The whole of the current computations were duly brought up. Twelve of the 
standard sheets were reduced from the l-inch to the +-inch scale for in- 
corporation in the engraved Indiau Atlas. Two of tllc general reports for 
square degrees, Nos. v and vi, havc been completed and sent in, and a third, 
No, ix, was nearly ready,* 

XIV.-AHMEDNAGAR, POONA, AND COLABA SURVEY (NO. 10 PARTY, 
REVENUE BRANCH). 

75. This party, of thc strength 

grndc, in rl~nr@. 
Mr. G.  H. Cookr, Aasiatn~*, Superintendent. Offi- 

cinting211d grndr, on furlough for 1 genr, 
from 22ncl h lny  IUEO. 

,, A. 11. Lnnmo~~,  ~;~rrr)-or. 3rd grndc. 
,, J .  Nrwlnnd, A a a i s t n ~ ~ t  Surveyor, 1st grndc. 
,, W. hI. Kelly. ,, ,, 3rd grnde, trnna- 

f c ~ r d  from No. 6 Pnrtg, 11th November 1859. 
., H. I!. Uiekinson, Asviatnnt  Sorvcjor, 3rd 

grnde. 
,, 11. Corkcg,  Assistnnt Sorvcyor. 4th p d o ,  

prorcm1e(l to Afgll~ll istnll  011 field serriec, 18tl1 
October 1879 ; 
nncl 18 Sub-Sur~feyors, kc. 

scnlc of thc Dcccan surveys has bet 

noted in the margin, took the field in two 
sections and resumer1 field operations on 
lb th  November. One section has been 
engaged in completing the survey of the 
portion of the Deccan which had been 
allotted to this party for snrvoy, with 
which also has bccn included the snrvey 
of the Asllti Taluka of tlie Nizam's Domi- 
nions, as it is surrounded by Deccan 
country. The second section has com- 
mcnced the topographical survcy of the 
Konkan, where preliminaly triangulation 
had becn donc last season. The 2-inch 

?n continued in thc surrey of the Konkan. 

Mnjor Wilkins h n ~  rrpnrtcd on his Aeaistonts ns follows :- 
>I , ,  E. C. l l v ~ l l  1,"s ~ ~ O B I ~  vcrr mcll in l l w  flcl~l. 
II~CSRII. -ro4ill, bhvinn nnd dilsoa ltovo pbrru ntnllnrm l ~ l i ~ f s e l i o l l  b n ~ h  i o  flrld and omee. 
Mr.  Sryars loox done wcll iu ullirc, 1,111 aalllc o l b l e  D c l P  work wao incliRcronl. 

Thr following S~~b.Sorveynra nnrl otltera of tllc Nntivu Estsbli.hrnent nre sul,>ctnl for f n v o ~ ~ r n b l e  InPlltinn : ,.is . 
Nundlnll ChnLLcrjrr, licdnr h'n i l~ ,  l l l~~ lg~ lbu t tg  CLLuck~rbtl(ty, ? I U I . ~ N I ~ Z  IClmn, l\lnbo~>~ed Zukctrio, Hidsylltulln, Hoitbrllu,, 
Allndnrl Kllnn. S l~nrnfd i l~ ,  n n ~ l  Al i  Hn~nn. + Alljar I'nllnn rrlmrts f n v o a r ~ ~ h l g  of nll his E~~ropeon Aariatnnts, nnd cnmmeadn Sub.Surveyura V. n. Oodboli, 
X ~ I B I I  Uioknr. K. (lovind. Onnoah h m c h u n r L n ,  K. Vital, nod Tukarnm Chowdry. 



b a t  the village bolnldarics hare  been obtained by direct SLIIY-ey, as it was found 
that  the transfer of tlie bo~~ndaric~s in such I~il ly country iroul the Bomb 

aY Revenue Surrey maps would not be ~at i s far to~y.  A co~~iparison, l i o ~ c \ - ~ ~ ,  llaR 
afterwards been made in office bctwccn thc boundaries accordiug to the trio 
suweys. 

76 The area surveycd topogmphically in thc  Deccan is 1,150 square milPs, 
and iu the IConkan 8-15 square ruilcs. T l ~ c  total area of 1,!)95 sqt~nre li1ilcs 
less than tlie outturn of tlie previous year by 220 square milcs, but tb, 
decreasc is stated 11y Colonel Wacdonald to bc due to thr  nnturc of the w@ 
in the Koukan, where the country itsclf is vcry intricate, being liilly 
largely covered with jm~gle, and where also the smaller villagcs necessitated 
great increase iu the boundary traversing beyond what had hitherto been requird 
in  the Deccan. Colonel Aiacclonald anticipates that  there \\rill be a still further 
reduction in the out-turn ~r l ien  the ~vork is entirely confined to thc Konkan. 

77. The preliminary triangulation for future ~vorlt in tlie Konkan has 
bcen extended over an additional arca of 2,520 square niiles ; and the boundsry 
traversing in advance has becn coml)leted of 475 squarc milcs. The triangula. 
tion is comprised ~vitllin 71 secondary triangles and 271 tertiary triangles, 
besides which therc are 124 points fixed by intersections. I n  tlicse tria~~gles, 
the average differences found on comparison of colninon sides are, 4.87 inches 
per mile for the sccondarics, 6 20 inches for the tertiaries, and 12.1 inches for 
tlie intersected points. Tlle heiglits of 126 points llavc been determined by 
means of vertical angles ; thesc determinations of l~eigllt have breu verified by 
independent obser~atjous to the same points, rcsultinq in an  arcrage diffci~nce 
of 3.72 feet. Mr. G. H. Cookc, Assista~it Superintendent, who carricd on the 
triangulation, expericnccd tlie same difficulties as last season from tlie hazy 
statc of the atmosphere, and his progress o-as also muell hindered by the 
nttachs of guinea~rorrn alvonqst t l ~ e  signallers, not one of wlioln is said to h a ~ e  
been free from tlie malady. Cl~cclc surveys aggregat i~~g 323 lincar milcs nere 
u~easnred in tllc opcn parts of tllc country ; in llilly parts, tlie work of the 
fopogml)hcrs mas clicckcd i ~ z  sitci. Colonel AIacdonald himself ~isitetl and 
iuspectcd every Surreyor's section. 

78. The geoqral~l~ical linlits of 4 sheets of the Dcccan serics of standard mapq, 
extending o ~ e r  detachetl portions of Dcccan Diqtricts, rmbrace a conqider- 
nl)le area includcd n-ithill thc old tol)ograpllical survey of t l ~ c  Nizam's 
l)orniuions ; these sllcets llare becn filled up to margill by t~'i~nsfcrriug the details 
fro111 tlic old maps. An arca of 1,2130 square inilcs lias thus bcen adtled to the 
innppii~g of the season, and the total arca mliicli llas been clra~vn is 3,256 square 
~uilcs. I u  Colonel BIacdonald's office, a " l~eduction " to the scalc of the lltlas 
of India has also bccn dmlvn, co~cr ing  an area of 7,650 square miles of 
present and past seasons' work, to he used as a guidc to t l ~ c  engravcrs of 
tlle Atlas, but tliis map is still somcn.hat incom1)lete. 

7!). L)urilig the coliiiug soason, tlic t r ia~ig~~la t ion  JI ill be extc~~~dcdnortl~wards 
to Lxtitutlc 20d ,  which is t l ~ c  limit of tllcl area allotted for slirvcy to tliis party 
T l ~ e  topoqrnpllicnl survey mill Ilc conlincd ~ritllin sheets 75, 77, 78, 79,88 and 64. 

80. The offlee of the party \+Ins in\l)cctetl a t  l'oona in July.  Tlic ficld 
sections mere found to 11are bceu surrej  cd with care, and the final maps mere 
beiug dm\\ n in good taste. 

A descril~tive report of part of thc country surrcycd, submitted by Colonel 
Jlacdonaltl, is given in the Appendix.* 

--- - 
* C ,lonrl 3 l n r d o n ~ l d  rrpnlts mu.1 f o \ < , ~ ~ ~ n l  I )  on lllr I, I c n  t ~ c c *  of 3lr G 11 Loohr, Asslstm~t Sul,cl I I I ~ C I ~ ~ < I I ~ , O I I ~  

of h l l - l *  I , ,~ \ \cn l t  ollcl hc\rl,~ld Jll I)lrkt~~*cu 1- 1,) l l w d  lo1 111. f r ~ ~ t l n r ~ l l  11111 \ l b ~ L ~ I ~ ~ ~ ~ g ,  nod I I I I I I ) I I C - ~  l l io  h t 1 1 l C  
e . ~ o l ~ l t . l ~ n , ~ ~ ~ t  alto a 1 8 %  Irlt ~l to I I I \ C  1111 r v r ~ l . ~ < l  ~ r c l l ,  . p , c ~  11 twnt1018 ~b I ~ I L ~ L  of Llng~ j r  I'~tlllld, 6ovlud 
J i t t ~ i l t d l l ~ t ~ ~ ,  I >LuI .LL I L I ~ u I I ~ ,  h d t h u  LnII, L I I ~ J I I ~ I I I I I I I I  L L I ~ J I ) ,  LLI I I I  1:11111100 1udLIo 
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XV.-SIIOLAPIJR AND RATNBOIRI SURVEY (NO. 11 PARTY, REVENUE 
BRANCI-I). 

81. Tl~is party left reccss quarters a t  Pooue on tlie 10th Novcrnber 1879, 
and proceeded by rail to Sholapur, in the 

P ~ ~ S O P I  r e / .  neighbourl~ood of wliicli t o m  field opcra- 
hfr. J. McGill, Ollicinting Arsistnnt S~lpcrinte11dent ti0n.g were illlmediatcly resumed. Piela 

1.t I~cld tctnpornry cllnrge of tile Party 
f r o n ~  ltit~, . I U I ~  to 13th October 1830. work was continued up to 6th May 1880. 

hfnjor 11. S. Hatcl~inrol~, Officil~ting ASs i~ ta l l t  S~lper- Major Hutchinson held cha,rge of the 
intrndrllt ~ u t  grnde. i l l  cllnrgc, proceeded nn 
3 I r o l l t ~ l s ~  l~ris,ilege lenre 01, 10th J U I ~  1880, party during tlie whole of the ficld season, 
r e - ~ u ~ ~ I L . , I  1.1.tll O C ~ O I I C I .  1.9~0. but for three n~onths  of the recess, while 

All.. S . \ l . ' ~m~l i c ,  Servcyor 3rd gr:alc. 
,, .I. .r. U. coxen, ~ ~ ~ i ~ t ~ n t  Survc).or 2nd grndc. Major Hutcl~inson was absent on privilege 

~woccedcd to Afgl~nllistnll on field service 011 leave, Mr. J. McGill charge. The 
2 h d  October 1870. 

,, J. llickic, Awi-tnnt S u r r e ~ o r  2nd g r~ae ,  trans- topographical outturn is 2,028 square 
fcrrcd f rom l~tte Zud D i v l s i o ~ ~  from 1st Novem miles, part of rnlLich area had to be trinn- 
l,cr 1879. 

,, G .  C. swillcy, ~ ~ ~ i ~ t n , , t  Surveyor, 2nd gmdc. gulatecl, as well as survcycd in detail ; and 
,, \v. LI. Penroac, .. ,, tlla ,, the area of preliminary triangulation and 
,, U. A K I , ~ ~ I I ~ ,  ,, , 3rd ,, 

olld 21 Seb.Snrvcyo~.s, kc. 
traversing done in advance for next season 
is 1,584 sonare miles. The comnleted area 

is iliclllcIed in sIierts 50, 50A, 65 and 5 6 ;  n~ lh  the nrestern portioi of sheet 
No. 46, wllich had I~ccn douc in 1876-77 up to the limits of thc Deccan, has now 
been co~nplcted taking in a portion of thc Konkan. Tlie systcm of survey 
llas hcen t l ~ c  snmc as before, and the 2-inch scale has been continued. Village 
I)oundaries, however, ham hcen obtained hy direct survey, and not by transfer 
from tllc Boml~ny Rcvenue Survey maps, as in formcr years. The survey of the 
city of Sl~olapur, on the scalc of 80 incl~es = 1 mile, a t  tllc expense of the Munici- 
pality llas been co~nluenced, and allout onc-third is completed. l'hc map on the 
b0-inch scale will be in sevcrsl sections, blit a gcuernl map of the city, ]laving the 
cnntolln~cnt addcd to it, on tlie scale of 8 iuches = 1 mile, is also bcing pre- 
pared. 

62. T l ~ c  final mapping of slieets Nos. 46, 50, 60A, 54, 55 and 56 llas bcen 
coml)lctcd on tlic 2-inch scale suitable for reduction by photography to the 
1-inch scale for publication on shects of thc standard size. Sheet No. 60A, of 
~vllicl~ a portion only Ilas been survcyecl, l ~ a s  I~ccn drawn up to ~narginal limits 
Ily transfer from the maps of the old topogm])liical survcy of the Nixnm's 
dominions. I n  addition to the orclinnry coml)utations of tlic season, the I~e ig l~ t s  
of all tllc prcr iously publishctl shects Iiavc I)ecn rcr isrd in accordance n-itli tlle 
~c,sults of the rccclit ol~crntions of the Uou~l)ay Tidal and Levcling Party. 
T l ~ e  d ra \~ ing  has I)rxn con~plcted of thc scctiolis of the survey of Satara 
City, scalc 80 iuchcs = 1 mile, executed during tllc prcvious year; aud tile 
arctions, 2'3 in ~lruul)rr, have bee11 pul)lisl~cd a t  the Govcrliment l ' l ~o togm~hi r  
P ~ C S S  a t  Pooni. A grncml mnl~  of the city and cantoluuent of Satara on the 
wale of 8 incl~cb* = 1 mile 11as also been p~il~lislicd. 

83. Tllc trim~gnlation is subordinate to several of the triangles of tile 
D~nibny Longitutlinal Scrirs of thc Great Trigonomctrical Survt,y, and a corn- 
parison has brcn made bctwern tllc direct dl\t:~~iccs of two Trigono~nrtrical Snr- 
vry Stationr m~tl tllc computed clistnnccs by ~ninor trial~qulatiol~, s l ~ o n i n ~  tllat the 
arcrage crror of tllc latter is 2 9 inclri>s pcbr lllilr. Check surveys 11nrc been 
mcns~vctl to tll- total extent of 181 linrar miles, w l~~re l )y  tlle n-ork of cncll of 
tllc tol~ograpllcrs 11as I)ccii c.lrcfr11ly testccl ; the rcsrllt in niost cases n7as very 
satidac-tory. Sllect No. 46, as it ilicludes a vcry d~fficnlt hilly country, \"as 
csnuiinctl on t l ~ c  ground Ily Major IIutcl~insou l)crsonallg. 

S b. During tllc enhr~ing scnson, thr  topogrni~hic:~l survcy TI-ill Ijc continued 
into shcc\tq Kos. 60, 61, 62, 67 mlti 68, sllrcbts Nns. 60 and 61 I~aving I)cen 
nlrcatly tri:~nqnlntrd, nncl tllc ~ i l l a g c  boundaricq partially tmrcrsrd. 

85. 'l'llc rc-ccss olficc of tllr party I\ as illspc(-tcd a t  Poonn, in July. Good pro- 
grrss Ilad bccn luarlc wit11 t l ~ c  fiu:~l maps, aud ~ I I C  clmming w~ being (lone 
c.nrcl~llly.* 

I l ~ ~ r l l  Air >lr(~nll nnrl Alnjor I lu t r l~ tnson ~ r l l n r t  f> \ tnn rn l , l g  <of  nll  t l ~ r  n=.tstnnts, h l c s r ~ s  s ~ n ) l ~ , . ,  I l , c ~ , c ,  s,, 
I I h 1 I l 1  I A I l l  Of t110 I n n t l \ c  r ~ ~ I ~ t L l ~ ~ l ~ ~ n e n t .  I U O I S ~ C  hlln, dllnllt N ~ ~ ~ ~ ~ ,  
)I 1115 u h t t ~ r t ,  n ~ ~ d  Cl~nncloo N c r n ~ ~  nre m e ~ ~ t l u ~ i c d  by a u ~ u c  Fur tllulr good sel\lcra 

E 



MAUZAWAR :OR VILLAGE SURVEY. 

SV1.-DERA I S h l A I L  K H A N  A N D  RAWALI ' INDI  DISTRICTS (No. 1  PART^, 
R E V E N U E  BRANCH).  

86. The field operations of this party were resumed under the supclintcnd. 
personael. ence of Captain H. L. Smith, 

Bleuteonnt-Coloncl D. N~cdonnld, Dcputg S u p c r i n t c ~ ~ d c ~ ~ t  2nd ,grnde, Assistant Superintendent ; but 
in chnrgc from 6th U e c m b ~ r  ltl79. 

Captaio H. L. Smith, Aasistnnt Superi~ltrndent 1st grnde (in chnrge in the meantime Lieutenant 
* from 1st Octoher to 6th Dccembcr 1879). Colonel D. Macdonald h d  
Mr. a. Housde~~,  Surveyor 1st grnde, retired on pension from 1st 

Novc~~~ l l e r  1879. been posted to the party on the 
,, a. n. Scott, S ~ ~ r s c j o r  3rd grnde, joined from 14th Jono 1880. breaking up of his late party, .. W. S. Bottrrsn. Ywvcyor 3rd grnde. 
,. A. J. Gibeon. , 4th ,, which had been employed in 
,, 11. T O ~ I ~ ,  Assistnnt ,. 1st ., the Sirsa District, a,nd he re. 
., P. A. Pete~.a , 31.11 ,. 
,, J .  ~'?Kcl lg ,  1':obntionnry Assistant Surveyor 4th grndc, RIIJ lieved Captain Slllith On the 

22 s u b - s ~ ~ ~ ) - ~ r s ,  kc. 6th December 1879. The 
party, of which thc strength is noted on the margin, took the field in two 
sections ; one section movcd out f ~ o m  recess quarters a t  Murree during Octa. 
ber to continue their work in the Murree and Eahuta Tchsils of the Ramal- 
pindi District; the second section marched down to the Dera Ismail Khan 
District, and resumed work there on 15th November. Some of the Surveyois 
continued a t  work in the Murree and Kahuta Hills until the end of Nay; 
in Dera Ismail Khan, field work was closed on 1st April. 

87. The survey of the Muwee and Eahuta Tehsils, which has been clone for 
the Forest Department, has now been completed ; and, at  the request of the Con- 
servator of Forests at  Murree, the survey has been extended so as to include 
two small Forest Reserves in Tehsils Rawdpindi and Gujar Khan. For the 
Forest Department, the " Kala Chitta" Range of hills in thc Rawalpindi District 
still rcmains to be surveyed, but the preliminary triangulat,ion of tho tract has 
newly been finished. 

The following statement shows the outturn of completed survey, during the 
season, both in the Ramalpindi and Dera Ismail Khan Districts :- 

I/- DI~TUICT. 
Sub-divisions. Sc~lle 4" = 1 mila. 

I n  addition to tlic above, the preliminary boundary traversing of 1,934.3 square 
milcs iu Yargana Bhnkkar of Dcra Ismail Khan h3s been done, besides the pre- 
liminary triangulation of 460 squarc miles 3f the ga la  Chitta Range in Rawal- 
pindi. S .  

88. Respecting the country surveyed in Dera Ismail Khan, Coloncl 
Mncdonald reports :- 

[)era Ismail Kl~nrl , . . 

" I t  is a portiou of what is termed the ' Z'hal' (or sandy region). The country, an the 
name indicates, is saudy nnd barren, covered mith mnd-l~ills more or less permaneut. Hem- 
lets arc fern aud far between, mith a well 01. two surro~~rlded by a few fields. Small tanke ore 
scattered about over the face of tllc cou~itry, where floclts are occnsionslly mntrred al'ter a rain. 
fall. hlelons are largely cultivated nu might  bc expected I'rom the  nature of the soil." 

" Tbcre is no sucll itcm ~ e p a r a t d y  recordcd on the n ~ a p s  as ' fit for c~rltivotion ; ' tl~ewllob 
nrca almobt might I)r iurluded in this itcm, if wnter could be made available. The distance 10 

fect I~ctween the surfare of the ground aud the surfare of water iu c~ells s t  the time of ~UTVPY 

has I~ceu indicated OII  the mnlls ill t l ~ c  usual m:~nner." 

: i d i  . . . . { , R a ~ v n l i d i  12.3 
,, Gujar Kl~an  11.1) 

Pargnua R11alil;or 
Tcl~sil Ka1111ta ... 

Sgunrc miles. 

1,394.7 
986.4 









The topograpliy in Dcra Ismnil Khan 1ias.bcen tested hy 66 linear miles d 
cTleck surveys. As a check on the angular work of the preliminary tmvrrsin:., 
22 azimuths wcre observed showiilg. that an  avcragc correction was rcquired of 
one minute in every 16 anglcs. Connections were madc with 6 stations of tlie 
Great Trigonometrical Survey, and the direct distances by triangulation have 
been used to correct, the errors of the chain incasurements. The nveragc error in 
the chaining was found, on comparison with 6 triangulation rays, to be f .785 
foot per milc. A11 the mapping on thc 4-inch scale has been hrougllt up to date ; 
and conies of the maps have been prepared in the usual manner for record with - - 

the ~ i i t r i c t  Officer. 
60. I n  tlle Rawalpindi District, thc country in the ICahuta Tchsil, where 

the operations chicfly mcrc cai'ried on, is clcscrihcd as lreing very dillicult to 
survey on a large scale, tllough i t  is less mountainous than the Murrce Tchsil 

the surveyors were cmlrloyed last gear. The number of stations of 
whicll the llcigllts had becn determined during the previous season mas insuffi- 
cient; and observations for height mere taken last scason to 250 points. There 
is now an nveragc of one height to evtry 2 square miles in the Kahuta Tehsil, 
but the heights in the IIurree Tchsil are still deficient and a few more obser- 
vations will be takcn at  the commencement of next season. The final ma s of r these Tehsils on the 4-inch scale will be prepared on graticule sheets in size 3$ lati- 
tude x 7t' longitude, but thc maps nil1 not be complctcd until the boundaries 
of the Porcst Reserves have bccn adjlistcd ; and in t l ~ c  meantime, tllc Porest Dc- 
partment has been supplied with photozincograpll copies of the field scctions. 
These field sections are of uniform size, 39' latitude X 3% longitulle, and each 
includ~s an area, of .about 16 square miles. 

90. T l ~ e  following arras remain for survcy :- 
About 2,600 square miles in the Thal portion of the Dcra Ismail Khan Dis- 

trict, of which one-half will probably be surveyed next season. 
The Thal portion of tlie MuznEargarh District, in area about 1,000 square 

milcs, to bc hken up after the completion of Dera Ismail Khan. 
The Kala Chitta Rangc iu the Rawalpindi District, which contains an  

estimated arca of 600 square miles, and of which about 450 square miles will 
prohal~ly be surveyed. 

91. The office of the party TVRS inspected by the Deputy Surveyor General 
a t  Murrec during September. The drawing of the maps was being caPefully 
exccutcd and thc numerical records systematically prepared. The favourable 
results are largely due to tllc close supervision which Lieutcnxut-Colonel 
Rlacdonald cxerciscs ovcr his establishment.* 

XVI1.-KHORDA GOVERV3IISNT ESTBTF, DIS'I'RICT POOREE 
(No. 7 PARTY, REVl3NUE BRANCH). 

02. Mr. R .  B. Smart, Dc1)ut.y Superintendellt 2nd gmdc, wl~o  had 
Personnel. hitherto becn in 

Mr. IZ. D. Slonrt, 1)cpetg Suporillt~ndeot211<1 grad?, prorecded on p r i d l c ~ e  l rnrc  this P~"Y* 
far 3 nlontl~s from forenoon of 11th October 18i9, n a d  on f~~r lou l ; l l  for 2 jwrs  h a ~ i ~ l g  obtainccl lcave 
from l O b l ~  Jnnllnry 1880. 

,. J. Cnmpbcll, Assistnnt Superi~~tondent 1st gmdo, in cl~orge fr0111 11t,l1 Ortobcr a"sence, re- 
1~'io. licved on t,he lot11 .. A D. Sn~nrt, Purveyor Brd gmdc, plnccd on t l ~ c  hnlf pny lint from 1st .Iunllnrs 
1880. October 1879 by 

,, C. L)nv~cl, ,, ,, retired OII pension from 1st J n n n n r j  1880. Mr. J. Cn.mph~11, .. W. H. Vgnll. ,, 4th grnde. 
H. l)onmnn. .. .. trnnsfrrrcd to No. 2 pnrty Hnl~tbon,nddy [)is- Assistant 
trict. Hri t iab Rnrrnn, from l e t  h'o\~enibcr 1879. tendent, who has 

,, T. 11. DII~IIIP, Assintnnt So~.vejor l e t  grndc. 
,. 0. \V. Jntl.bn. ,, , , trnl~fifcrrcd From into No. 9 l,nrty, since conclucted t,he 

C~l t tnrk  Irrigntinn Sunrrj, from 1st April 1880. operations. T 11 e ,. .I. I:. Scott, Assintnnt Sarrcyor 211d end?, t n ~ n s f c r r c ~ l  f ~ o m  Into No. 9 p n r t j ,  
Cuttsek Irripstion S I I ~ V C ~ , '  from 1st April 1880. change in procedure, 

,. 0. C n ~ n ~ ~ l ~ c l l .  Assistnltt SIIIVPSOI.. 3rd grnde, trsnsfcrrrd to No. 8 pnrtv, Unssein refcrred to in para- District S ~ ~ r v c s .  Hrit,inh 1iarn111, from l e t  Xovt*mbor 1879, ' 

n11c1 16 ~ubknrvc~nr~, kc. gmphs 167 to 171 of 
Temporor!, E E . ~ O ~ I ; . V ~ ~ . - . ~ .  last report, has Ireen 

94 drnrtsmrn nnd mrn cnlc~~lattora. introduced; andof tllc 
nrca rcmnining for - 

I . i c . ~ ~ t c n r ~ ~ l . C u l n ~ ~ r l  Mnetlnnnl~l 11"s <,rrl,rrasc*rl I ~ i ~ n r c l f  sn t i~ f i~ r l  with tbc l uuue r  iu which t l ~ c  cstnbli~b111~11111, buLh 
I.:orol~rys nud Nar~ve, hnvo worked during tllc licltl o ~ ~ d  recrra rcs.oue 



rndastral snrvey, the field measurements have bcen lelt to be carried out under 
the orders of the Scttlcment O5cer  of Khorda. For  thc rest of t l ~ c  work, 
mllicli still remninrd for tho professional party as noted in paragraph 165, field 

n ere resumed on 6th January 1890, with an cstablishmeut of the 
strengtli wliicli is given in the ~nargin on the preceding pagc. 

93. It was known that  the chief tract for survey-the mi l s  or forcst lan& 
of Bnnpur-was a t  all times unhealthy, but especially so in the early part of the 
colcl season, and the local officers recommenclcd that notliing shoulcl I)e clone 
there until t l ~ e  beginnin5 of J a n u a ~ y .  Mr. Campbell reports as follows on the 
extreme unliealthiness ok the  tract :- 

" Our greatest foe mas the clirnate ; \vithout a sirrgle excel~tion, every one  who entered tile 
nr&l jlllrglrs was sooner or later strtrcl; dowu wit11 fever. E n t ~ ~ e  partics fell to~etlrer ou the 
pame d:ly, and sicli men desertrd by dozens at a time; the wotk of forrn~ng uem pa~tres and 
poshing them ou to work mas lucessaot." 

As to other difficulties met with during his survey, Mr. Campbell further 
reports :- 

([Tl~e B:~npur mcils had never hefore been dernarcatcd ; the people, occ~rliyi~~g tlre hamleta 
scattered in  tile vallrj  s, had hitherto escaped 1111 taxntro~~ : tiley c~~ltrvetcd lhc ope11 patches ol 
lalld without let or 111ndmnce. It is not surl)~~qing, the~efure, that tliey loolted up011 tlre sllivey 
as all i~rnovation, :~rrd, as far as poss~ble, evaded grvr11g any  help. It was n 1t11 cxtrenlc difficulty 
that cool!rs mere got for cleeriug tlre Irnes, nud tl~ere was coustaot l ro~tble  aud dlllicoltY as 
regaids supplies." 

RIr. Campbell acknowledges, in the following licarty manner, the great 
assistance lie received from the Officiating Collector of Yooree :- 

#'I  des~re  to mention tlie deep obligation I am under to Mr. P. F. Haudley, late Officint- 
Ing Collector of Poo~ee, For the great help he gave the sli~vcy at a \pry c ~ ~ t r c a l  111ne. lils 
timely v ~ s ~ t  to Uanpnr, aud the  steps Ile tllere took to ensure lrclp berrlg givcr~ to tile sur\ey 
by tho headmen of v~llages, at once removed all mixiety about the w o ~ k .  nut for Mr. 
Haudley's 11ell1, the Banlwr nlhls could not Lave beeu nll su~ veyed 1111s J car." 

Owing to the sickness among tllc establishment, and to thc difficult nature 
of the country, it mas Pound desirable in 11arc.h to strengthen tile party by 
attacl~ing to it Rlessrs. Jarbo and Scott, wl~osc work liad co~uc to an cnd with 
the Cuttack Irrigation Survey, and by transferring thrcc Sub-Surveyors from 
p r t i e s  in the North-ll-cstcrn Prorinces. 

94. Wlien field opcmtions commenced, great uncertainty existed with thc 
Settlerncnt Estal)lishment as to the extent of country appertaiuing to  the 
Banpur ~nhls  of the Kliorda Estate, ant1 the first line of tlernarcation excluded 
a tract of hilly country bclicvetl to belong to Goo~usur of AIntlms. Tllis tract 
has I~ecn sui~\rcyccl as an overlap bcyond 1Chorda so as to form a colluectior, 
wit11 the ItIndras Surrey and with the Topographical Survey of the Tril~utnry 
States of Orissa, but it is now stated that  the tract will bc incorporatetl with 
the Bniipnr mAls of Kliorda. I n  t l ~ c  meantime, tlie boundary of thc Estate 
in that direction is incomplctc. T l ~ c  area survcyccl in t11c Uanpur m a s  is 
126 square miles, tllc sc-nlc of s11rre-j 1)eing 4 i11chcs = 1 nlile. 

Siluultaneously wit11 the 4-inch surrey of the Ih~npur  lnsls, the boundary 
sui?-e;v of tlic dctached villagcs of l'arganas Balbl~adrapur and 'I:?pal~g mas 
c-an.icd on ; and skclcton plots of tllc boundarics, on t l ~ e  32-inch scbnlr, I~nve hccn 
\upplied for t l ~ c  use of the S(~tt1c~mrnt Survey Estnl)lislrmcnt. The clc~tacl~ed 
\illages arc 6s in nnnibcr and cover an arca of about 39 squ:lrc miles, but a 
1 cry larger area llad to I,c includcd in tlie traversing in ordcr to connect 
the 4urTcys of t l ~ c  detacl~cd villages. 

Tile iillnl 15ork of thc field season was the surrry of the hills, in tlic area. 
of n-llicll t l 1 ~  field measurements n crc being carried on by tlic Settlement Estab- 
lishment, Tllese bills have I ) ~ e n  SUrl ('ycd OU tile full scale of 32 inchcs on the 
oriaiunl scttleluent SIIW~S, instead of on the scnlr of 4 incl~cs as Ilad a t  first 
I , ~ ~ ~ ~  illtcn(lr(l. T l ~ e  hills arc scattered over niany ~illogcs aud cover an area. of 
40 scl~arc miles. 

rrlle :lllgular ~ncasarcmcnts n7cre clle~liccl by 1 2  ol~scr~~atioris for azimuth. 
~l~~ tol~ogr-:~l>1iy in tllc Uallpur rni'lls wvas tested by 10 liocbar llliles of rllcck 
,um,.y cnrrird tlrrollgll the ]wii~cipnl ~al lcys  ; the Assistant S u ~ * ~ e p r ~  also Else- 
(lnellt~y \isiteel the topogmphvrs \lorking in thc l~ills aud testctl tile surveys. 
ryllc tield 11 ork a corn~~lctcd on 30th J unc. 

95. 1)llring the rc('t'qq scnsori, the rom1)lrtion of n large nullll,cr of rccortlz, 
that 1n1c bcen accnniulnting for tllr lour )ears, has been attcutlcd to 
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addition to tlie regular mapping of tlie pnst season. On tlie 1st January 1880, 
2,608 cadastral rn:Lps rema~ned to be co~nplcted after tlle results of tlie settle- 
ment examinations liad bcen communicated ; i t  is expccted that all these will 
be lodged in Calcutta by the 31st January 1581. 

Mrllen tlie drawiug is completed, thc whole of the Khorda Estate will be 
mapped in 66 gcneral maps on tllc 4-inch scale; of these, 48 containing the 
area surveyed by this Department are finished ; tlle remaining 19 have been 
plotted in skeleton, But they will stand over until the cadastral survey now in 
the hands of thc Settlement EstaLlishmcnt is completed.* 

CADASTRAL or FIELD SURVEY. 

XVII1.-BANDA A N D  MIRZAPUR DISTRICTS (NO. 5 PARTY, REVENUE 
BRAN CI-I) . 

96. This party, of the strength noted in tho margin, returned from recess 
Peraonncl.  quarters a t  Pu'aini Tal 

Cnlo~lel F. C. Anderson, ~ c p u t y  S~~pcrinten<Ie~lt 1st gmde, in cl~nrgc. and resumed work, 
Mr. E. J. .laekron. Assistol~t S u p e ~ i n t E ~ ~ d c ~ ~ t  2nd grade. on forlough t Europe fmm in the Banda 

1st 81aj LblKO. 
.. C. IV. C : I I ~ B ~ ~ C I I ,  Surveyor 1st grnde. District, and partly 
,. E . G .  Littl?, , 4th ,, 
,, It .  11. Stnnrt. Assistaut Surveyor 1st gmde. 

in the Alirzapur Dis- 
., '1'. Y. Frrenbnn, ])itto 2nd ,, on furlouglt from l e t  i h y  1880. trict, on 1st Novem- 
,, 1)'. 11. ICclly, Ditto 3rd ,, trnnsferred tu No. 10 part). from 1st  ber. 

Nosnnl>cr 1878. 
.. F.. 1'. S. IIiII. Ditto 3rd ,. I n  the Bancla Dis- 

trict, tlie work has 
chiefly consistedof the 
survcv of tllc Forest 

Reserves on the scale of 4 inches = 1 mile. An area of 60.77'square miles mas sur- 
veyed, and thc total area of thesc Reserves, inclucling tlle survey of the previous 
scason, is now found to be 137.87 squarc miles. To complcte the cadastral survey 
of the Uanda District, t l~ere still remained 19.22 square n~ilcs for survey on the 
16-inch scale ; this area has been surveyed, and tlle District is now finished. 
I n  District hlirzapur, thc following statement shows the extent of t,lie completed 
survey :- 

h n ~ n e s  a€ iJrrpnnn. I N o  of rillngen 1 Area in q w r e  milem. II 
IKal~tit . . . . 
I 
'Haveli Churiar . . 

Total . . 
- 

I n  addit.ion to the above, the preliminary boundary traverse survey of 117 
square milcs has been clouc in advance for next season. 

97. Regarding tlie disco~~t,inuance of the field books of cadastral measure- 
ments, Colonel Anderson reports as follows :- 

" N o  field sketcl~ Looks have becn compiled for final rerorcl. It mas believed t11:tt the 
abolition of the field slietcll book moold savc much time nnd expense both i l l  thc f i t . 1 ~ 1  : ~ n d  
recess. 111 order tl~ererore t,o reduce thc ratcs, t , l~e c o ~ n ~ ~ i l a t i o n  of tlicse valuaGle records was 
donc away w i t l ~ ;  I J I I ~  :iTter the trial of a wliole field season, I call contidrl~tly cxpl.rss m y  
o p i ~ ~ i o n  t.lint the saving l ~ n s  lreeti effccted only (luring t,lle recess, nud that tl~rre it is l i ~ i ~ i ~ e d  to 
the operatious co~~nec tcd  with paging indexiog. For, n~l~ctlicr compulsory or not, tlie 

Mr Csmlrbcll rrllnrt~of h i ~  n ~ ~ i s h n t a .  
Mr. VjnII tl~oruagltly rn~dv~rlnlnls Ibis dnlir. mal i a  n drscrvinp olflrrr. 
Mr. I)unne " rcn<lo~.aul crrcllt.~tt ~t*rrit .<,  i l l  tl~o, fi4.1cl." 
Blcrrrn .Inrho rind YcotL " whfi i#,it~rd HIP pnvt>- in April llnvn bran of g r ~ n t  l l ~ l p  to I ~ c ! '  
A I I I O I I ~ S ~  lhc Nntive R ~ t n l ~ l i s l ~ ~ ; w ~ ~ ( .  \.cntk~.t S w n ~ n y  is ~ttid to mtn~d C I ) I I Z P ~ C I I < I I I .  81s RII ?xc~llellt Sub-Survr).or. 
JUUUH I,nll, Sllmcy 1. Sillfi. Ll(,pi~~ llrbari Uosc rind l ~ b n ~ ~ l h c i ~ t d e r  nre snid tu bc draerving men. 

P 

775 

30 

805 

401.73 

19.95 

42 1 .G8 



22 PART I. : 

expcrieuccd field surveyor, I~aving once l~ccome fnrn~l lnr  with the field boolc eystern, mill ,I a a ) ~  
nlake 111s own fieltl book in the cool of tile dav for personal ~OIIVCIIICIICC, so .IS to utlllse 
hotter llours by plott~ng f ~ o r n  it on to his plane table slleets; as, tl~e~elore, the motley by the d~sco~~t~~~unoce of the field book IS ~~~s~gn~f icant ,  nlltl we lose tllcleby a, Ilellnallellt 

of onr rnens~ucrne~~ts, I I~ope we mny bc nllometl to revert to the old system, i u  wblcll, \,orever, 
cllil~~ge c o ~ ~ l d  eas~ly be int~odoced,  wl~~ch would save the expense of all elnbo~ate index!> 

98. Stonc pillars liavc bcen placed by thc Settlcmcnt authorities at the 
trijnnctions of village boundaries, and smaller slabs a t  the intermcdiate bends 
in place of the usual earthen mounds. Other special marks have heen fired 
by the Survey Department a t  all tlie tlieodolite stations on the boundary, I)ut the 
expense of these is recovered from the landowners, as tlie marks scrve also 
part of tlie boundary demarcation. IIany ficlds were met with in villages close 
to the Ganges which had no ridges to define their limits, the extent of \rhich 
could only be ascertained with the aid of the pulwnvis, wlio took measurement8 
from certain recognised marks in othcr ficlds. After thc limits of these fields 
had bcen tletermincd, the Collector of the l)istrict, a t  Coloncl Anderson's sugges. 
tion, tried to get thc owners of the ficxlds to clemai-cate tlie boundaries with stone 
slabs. The attempt to get the landowners to move in the matter was not 
succrssfi~l ; but in the villages, undcr tllc management of the Court 01 Wardsl 
tlre ticld demarcation lias bccn carried out a t  a very small cost. 

90. For tlie maps of the Banda District, tlie boundary along tlie soutllern 
bordcr touching on Foreign States was in the first instance carefully coiupared 
\\-it11 the maps prepared 1)y Mr. Spedding, \vho Iiad been deputed to adjust the 
boundary in 1570-71. I n  a Pew instances, tile boundary line was fount1 to I)e 
wrongly interpreted by tlie clemarcnting Oficer associntcd n i th  tlie survey, 
owing to the very small scalc ( 2  milcs = 1 inch) O C  Mr. Spcclding's rnnps ; these 
errors Kcre brought to the notice of Mr. McConnglrey, tlie Collector of the 
District, who personally visited tlic boundary and rectifird tlrc crrors. 

100. The field survey has bcen testcd by 167 lincar ~nilcs of checks 
measured by Surveyors and Assistants, and by 814 miles rueasurc~tl l,y N ; ~ t i \ ~  
Inspectors. As checks on the angular work of tlie boundary tmvcraing, 20 
observations for azimuth werc taken, requiring average corrections to 11c applied 
to the traverses of about 2; minutes on cvery 100 angles. Co~incctioi~s Iln\-e 
been made with 17 stations of the Great Trigonomctrical Sr~rvcy, mld the cn. 
ordinates of tlie mmsured traverses hnvc becn made to agrrc- with t l ~ c  mlut,.: 
obtaincd from the direct distances of tlic triangulatiou. Thc avcrage error of 
the chaining on the comparisons of 12 direct d~stances is 1.9 foot per mile. 
Colonel Andcrson has adopted a novel method for instructing I~is Sub-Surveyors 
in hill sketching; his description of i t  is given in tllc Appe~lclix. 

101. I n  thc Banda District, the small arra surrc~yctl cndastrnllg has added 
ten 1G-inch scctions, bringing thc total numbcr of sections for thc Dibtrict up th 
3,3(i 1. Of thcsc, the drawing of 1,097 has been complctctl tl~lrinq tlic season, and 
in all 2,788 srctions have now becn lodged in Calcutta. Tlic rcmaining 576 sec- 
tions are rctainc,d, partly for completion of tile drawinq, I ~ u t  cl~icfly for rctl~lc- 
tiou to tlie 4-incli scale. Of tlie 03 general map5 af Banda, notc:d iu, paragmpli 
132 of last rrport as rcmaining to I)e coinpletcd, 20 linrc br(~ll  lotl~ed. Thc 
season's outtarn in tlic Bfirznpur District has been n~:npprtl on 7 i7  original 
scctiolls, but this number will 110 increased 1)y the s~paratlon ~ n t o  maps of single 
vilIngcs of tllc; slrects ou mhicll the villages 11nd 1)c.en congrcyptcd, this is (,a4 
plaillecl in llnmRmpl~ 115 regarding the increase to tllc numl)rr of thc Gllnzipur 
sl,ccts. 0 1  tlrcsc sections, 601 l~avo lwcn lorlgetl in Calcutta ; thc renlaining 
146 are still sonlewhat incomplctc. Tlic general maps of Ilistrict llirznr)l~r, 
wllicll to be prepared on the scale of 2 lnches = 1 mile, have not yet been 
conimcnccd. 

102. The officc of this party was inspectcd 11y the Deputy Sur\-cyor 
Grllprnl a t  Naini Tnl during O C ~ O ~ C C .  Tlic c l ~ f ~ c k  survey9 011 11ci11g compare(1 
\Fith thr  maps shon-ed the cntlastral surrry to I i a ~ c  I~ccn done vcry accur:rtcly; 
nll(1 =rent pains ncrc bcing tnkrn to cnsarc accuracy in tlir compr~tntions ol al.(,n. 
Colonc.1 i l~~dor-on,  as usual, lias talien upo~l 11irnselI a tcry large sliare of tile 
ezanlinntiou of tlic maps.* 

-~ . 

* Culu~ ic l  A ~ t d r r s t m  reports fnvourn l~ lg  011 Ile.sra. C t ~ r ~ ~ p l ~ ~ ~ l l ,  I.iltlr, 11. U. Slllhl.1, I : I . c ~ . ~ ~ ~ I I B ,  l ~ ~ l d  Ilill. 
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XIX.-JAUNPIJR DISTRICT (NO. 6 PARTY, REVKNIJE BRANCII). 

103. This part,y, in strength as notcd on the margin, rcturnrd from 
recess quarters a t  

Perronnel. 

l l r .  E. T. S. J o l ~ ~ ~ n o n ,  1)cpaty P u p e r i ~ ~ t c ~ ~ d c ~ ~ t  3rd grade, in cbnrge. 
H a z a r i b a g h  to 

,, P. A.  (3.  ~ o r v l e y ,  Serve)-or 211d grnde. rcsume work in 
,, J. S. I'eml~rrton, , 3rd p.nale, trn~~nferrrd f rom No. 2 pnrty, ~ a n t l ~ a .  tllC Jaunpur Dis- 

tvnrlrlv 1)iatrict Sl~rvey, nritiah Ijonno, from l5lh Octol>cr 1879. 
,, J. H.  O : ~ ) o n r , ~ .  Surrcgor 4th :rndr, trnt~rfvrrcd to NO. 8 Party, nnsscin Diatrict t ~ c t  On the 22nd 

Survey. Hritish I ie r~no ,  from 1st .luly 1880. 
,, J. S. Swincp, A s s i s t n ~ ~ t  Suwcyor, 2nd grnde. 

October. F i e  1 d 
, N. 1 .  t i ,  ,, ,, ,, .. work was closed 
,, A. \!'. Smnrt,  ,, ,, 3rd grmle, trnnsfcrred to Nagn Hills Topo  On the 15t.h ~ ~ ~ i l ,  

grnpltie~~l Snr\,eg from 1st Deccnlhcr 1879. 
,, E:. H.  S. Onspcr, Assistunt Surveyor 3rd grndc. W ~ I C ~  t,hc ofice 
,, C. S. Krn!tl. ,, 4th prndc, trnnsferred from Kamrup 

Lnkl~i rn j  Snrvey f r n ~ n  1st Eove~nber 1879. 
e s t a b l i s h m e n t  

n ~ l d  28 sub-SUYVOJO~~, kc.  returned to Haza- 
Temporary Ealnbli8hfnent. ribagh. 

237 field surveyors nnd others. 104. The 0 u t - 
turn of oadast.ml surrey during the season is given in the follon~ing table :- 

I I I 

- - - -- -- 
pnrmnlls H,,\.eli, Enfnrnl,nd. Cllnncln.nk l l l l d  p ~ r t i n n s  of 

I ~ , , ~ C : , , ~ : , ~  Bl:~rialtu, ~ n r e i ~ t u ,  L l i n l ~ i .  U I ~ ~ Y ~ P I I I ,  I1isn~a8 
R B I ~ G ~ I Z ~ < I . : L .  . . . . . . . 1 1,371 1 9 , 2 5 9 2  , 3 , 2 8  2 3  0,365 

-- 

In addition to the above, 3L5.56 square miles of village boundary trarers- 
ing have been done in for next season's cadastral operations. 

The city of Jaunpm has fallen within the area which has been cadas- 
t rd ly  surveyed, aud has becil surveyed on the scale of 16 inches = 1 mile; tlie 
bounclaries of tlle 46 ~~zohullas,  or sub-divisions of thc city, as well as the fields 
and blocks of buildings within the azohullas, have been surveyed in accordance 
with old Settlement maps. 

105. Regarding the doing away with the ficld book of mdastral mca,sure- 
Dents, Mr. Johnson reports :- 

'<Tile Asian surveyed rnncl~ raster on this systen~,  and the p?trlalling proved the work 
to be eqtlally good m belore; but it  has uot been so satisf:~ctory as when mc I~ad the fieltl 
I,ooks, n . l~ic l~  usell to be of great assistance to draftsrneu allen inking in the maps; for in 
Inally iustances, w11t.l.e the ground is intricate, considerable dillicnlty is erllerienced in making 
out tlle it,ems, and portions of the 16-inch sheets of this intricate u:iture have l ~ a d  l o  be seut out 
several times for re-survey." * Y Y Q t * 

106. Considerable difficult,y had becn experienced during the previous 
season in ascertaining thc boundarics of fields in rice lands, as a " ficld " in such 
lands oftcn consists of several plots or tcrraccs prepared for the purpose of rice 
cultivation ; i t  was, therefore, arranged that thc " field," boundarics should be 
mnrlicd mit,h low n ~ o ~ m d s  of cart11 by their proprietors to guide the Anriizs as 
to how the tcrrace.q should bc groupcd into fields. The demarcation of village 
boundaries by the Settlcmcnt Staff is reported to have been very baclrward ; and 
in Pargnnas Ungli and Mahaul, the Snrveyors are said to have been severd 
times obliged to stop work, owing t,o t,here .being no marks alollg the village 
bol~ndarics. The stone pillars a t  the trijunktiolls n-erc not fixed prior to 
survey, and cousidcral)le inconvcnicnce and delay were caused t.llcrel)y. 

107. Owing to the abolition of the field-l~ook system of s1lrvcy, it was 
thought necessary by thc Exccutivc Officer to increasc thc usual ainount of 
pidci l  or cl~eck suiwy. The total 1engt.h of t,hesc check survcys run by 
Assistant Surveyors is 216 milcs, and by Native Inspcctol~s 1,814 milrs; i t  is 
reportrd that tllc qualit,y of the work was found to bc vc.ry good. 11s cllecks on 
the angular mcasnremcnts of tmverses, 28 obscr~ations for azimuth wcrc taken, 
showing an areragc correction to bc required of one minuto per 100 angles. 

108. T l ~ e  season's ontt.urn has I~een mapped on 1,OG9 sixtcen-inch sections ; 
many of thcsc consist of seroral i l lages cougrcgatcd on one shret, but  the 
nuniher of scrtions will bc incrcascd whcn the villngrs nl-c scparatcd dul*ing 
pnl)licat,ion. Thc srctions hnvc 11ecn sent down to Calclltta for publication a t  
various times during. tllc senson ; now (32st Dccelnl~cr 1880) all, rxcept 16 kept 
I~nrk on nrcount of i~isputcd boundaries, llave bccu lodged, aud 826 sections have 
11cen pul~lisl~cd. 
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Tlie general maps, on the scale of 2 inches = 1 mile, have been brought 
up as far as the maps of the cadastral survcy have bcen available for reduc. 
tion. None of the sheets are as yet entirely filled up to margin. 

109. To conlpletc tlie cadastral survey of thc Jaunpur District, there 
remaius an area of 472 square milcs, which ~vill be finishcd ncxt season. 

After colnpleting Jaunpnr, this 1)arty might have bcen snital~ly employed 
on the survey of the Benares District; and it is to be regretted that the 
Go~ernment of thc North-Western Provinces should have ordered the survey 
of the Benares District to be deferred for the present. The party has been 
brought to a high state of efficiency under the superintendcnce of Mr. Johnson; 
and sl~ould tlie cadastral survey of any District in any other Province be in 
contemplation, it is very desirable that the services of this party should now be 
utilised, as it has becn found from experience that a new cadastral party when 
required is not readily organised; it is hoped, therefore, tlie party may be saved 
from dispersion. 

110. The recess office of the party was inspected by the Deputy Survcyor 
General at  utazaribagh (luring September. An examination of the checks 
showed the surveys to have been carefully executed, and the state of the maps 
and other records reflects great credit on Mr. Johnson's watchful supervision.* 

XX.-GHAZIPUR DISTRICT (NO. 4 PARTY, R E V E N U E  BRANCH). 

111. This party, of which the strength is given in the margin, returned 
from r e c e'ss 

Personnel. q u a r t e r s  a t  
8Injor W. nnrmn. Daprrty S~~perintendent 3rd grndc, retarned from privilege lenre nud Naini Tal to re- 

resunicd cbnrge on tho nufteruoon of 3rd Novt~mbvr 18i9. 
Mr. E. C. Rarrett, bssiatnnt S~~perintende~rt 2adgrnrlc, in ulralrgc up to tho 3rd November ficld nrork 

1879, t~.nhnafvrrcd to No. 8 Pnrty. Bnesein District Survey, which he joiued on the in the Chazipur 
11th Novc~nbe~. 1879. 

,. \V. A. Wilson. Surrrlor 3rd grade. District on the 
., H. T. H n ~ ~ b y .  , 4th ,, 
,. S. 0. Madrus. A s s i a t ~ ~ ~ ~ t  Surveyor 2nd grnde. 

26th O c t o b e r  
,. JV. D. Corbctt. Ditto 2nd ., 1879. Field op- 
., J. JlorpI~y, 3rd , trnnsferred to No. 2 Pnrty, Hnntbn- eration~ w e re  

tvadd,~ Uintrict Survc,y from 1st I)evembcr 1879. 
,. L. F. llerkrlry, Assi.tnlbt Surve).or 4th grnde. continued until 
,, If'. H. 1). E W ~ I I K ,  , 4th ,. went OII lcnve (m. e.) lor 2 months from the 30th April 

2nd Jl~ly ,  rind was trnnaferred to No. 8 Pnrt)., Bnsseil~ District Survej. 
,. C .  B. Tjnylor, umce Aazi*rnnt, 1880, a.ud the re. 

nnd 31 sub-~urvejors. kc. cess office was 
Temporary Eatoblishn~enl. again opened at 

173 field surveyors nnd others. Naini llal on the 
9th May. 

112. The outtwn of completed survcy has been as follows :- 

An ovcrlap of 69.69 square milcs on tlie scale of 2 inches = 1 milc l l a ~  also 
1 ) ~ n  s~~rvcpctl in Distl-icts Bennrcs ant1 Sl~alial~ad ; nud the b o ~ l n d a r y  tr:rverse 
sul-\-,~y of 1,131 villagcs, arca 399.23 squarc miles, has been prcparcd iu advance 

I 
I Pnrgnotts. 

I 
Znrnaniah . . . . 
Mnhaich . . . .  

Krrnndr . . . .  
l(411nzipur . . . .  

NO. of villnges. 
-- 

181 
133 

88 
299 
70 1 
102 

1,524 

-- 
1 
I 

ill srlunre 
milus 

171.91 
87.52 
43.1 1 
98..58 

177.78 
37.85 

61G,i5 / 
- --- 

I 

~Iul~nrnmndnhnd . . . 
Snyy~tlpur Bh~lari . . . 

Total.  . 
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Sor tllc Aeld n~cnsurcments of next  scason. 'I'he City and Cantonrnrnts of 

Gllngil)ur hare \)(,en surveyed, on the  scalc 1 6  incl~es = 1 lnilc, as 1)art of the 
cadlsn.al opcmtions. 

113. llcgnrding t l ~ c  system of cntlnstral survcsy and tlie c l~nnge i n  the  
manner of rccortling t l ~ c  field areas, referred to in  l )amgr :~pl~  155 of last report, 
Major Barren rcl)orts as follol\-s :- 

', N,, licld ~~~l~~ a t  field. lncasnrcmeuls nrel.c l)rel)oretl. Tbe 1uc;1sllrenlellh 3Vcl.e plotted 
tile original at ollce i l l  t l~e field. This p v e  opl?orL~~llity of tesLill,v tile :lccnracY of 

, h e  ,vorh ,,,, [llc alld is a rar quicker mrtbotl t11a11 t l ~ r  s!stlJm of  recl~rtlillg i n  a field 
I,,,,,~ plotr , i l l~ :Ifterwnrd.s. Tllcre were IIO k h n . ~ r n . ~  I~rcl':~'.l!tl lor  tile SctLI*'nlrnt OlLccr, as 
lhrlnc,rly ,lscd to be dolle ; illstead cf these, he  is su l~pl icd  with col~ies of  t,lle fielgl calcula- 
[,iOll boolts having a collllnll for rem:lrlis, xvl~icl~ r~.iluirc no n(l~lition:~l I:ll,(bllr i n  tlleir pre- 
I13r,tiou. ~t is c:llc,llated. tllat from tliese two si~n~~lilicntions, t : i z . ,  doillg mv:ty wit,ll t,he field 
I,c,olis of measurements, and the k h a s r n ~ ,  :tbout LOO aqn:rre lnilcs a~lt1itio11;ll ar rn  h ; ~ v e  been 
aurvcyed, tile work has cost less by Kul~ecs dU per squnrc 111ile tlla~l it otl~t.rwise mould 
I ~ n v e  done. " 

114. Tile field survey llas been tested hy 407 linear miles of c l ~ e c k  surveys 
lnensllred I)y the Deputy Supcrintcntlcnt mltl his k~uropcan Assistants, and by 
1,081 of ellccks mcasurcd bp Native Inspcc:tors. Comlect,iorls have been 
nlade \\-it,ll fonr stations of the Great 'l'rigono~nctricnl S~trvey,  and the values of 
t l ~ e  direct trinngul:ltion rays 11n.re been i~intle use ol' for corrcc:ting the  chain 
rne;~~nn:mcl-~t,s of t l ~ c  tmverscs; t l ~ c  avcmgo of the  c~rrcct ions required, in  two 
oilscs ~ v l ~ c : r e p I ~ ~ s ,  is .5 foot per mile, and in six caxes \~-h(.re n ~ i u / l s ,  1'43 foot per 
u~i lc .  'Yo c11ec.k tile angu1:~r work, 88 obscrrations for nzituutl~ were tnkcn. 

115. T11c scnson's out,turn of 1,624 villngcs 11-as originally mapped on 861 
sl~ccts, scale 16 i l ~ c l ~ c s  ..= 1 rnile, 11aving in mauy instmces sewral  ~ i1 ln~c . s  congre- 
,q~tc(l on one sl~cot. T l ~ i s  systc~u,  \rrl~icl~ \vos il~troducetl wit11 tllr dou1)lc ol)ject of 
rc)cluciug t l ~ c  1al)our of preparing t l ~ e s l ~ e e t s  in cxccutirc ofIiccs mld of lessening 
tlre cost of pu\)licatiou, has not I~een npl)ro\-etl t l ~ c  Government of t,lle Nort,ll- 
\Vestcru l'rovinc-es, ~vl lo requirc tl~:lt txacl~ villngr should be s l ~ o ~ v n  singly ; tlie 
villages :Ire nonr, thcrelore, being seljarated, so that  t,licb n u m l ~ e r  of sliects will be  
inct.cascd colisitlera~blg. The sheets, as tl1c.y haye been completed, have been 
sent down to Cnlcut,tn for reproduction I)y 1)11otoziincogml)hy ;- and, up to 1 s t  
Octol)cr, 610 sllcets ha11 becn Sorwnrdetl co~ul)rising a n  area of 302 square miles. 
Besides provitling I'or thc spcetly 11ul)lication of t l ~ c  sllcets, Rlajor Hnrron also 
supplictl the Sett,lcment C)ficcr wit11 111 tracings of t , l~e  maps of villages i n  the 
low-lying lands of the Ganges Itivcr, sons to cxnal)lc the  Rccord oE liigllts i n  
t , l~rsc villages to brprcpared during the gcar of surrcly. 

The ~ c n c r a l  maps, on tlle scnlc of 2 i u r l ~ e s  = 1 mile, arc  I)cing prepared by 
~~cduc t ion  Fro111 the 1G-inell plmls, as tllc caclastrul sl1r1-cy progresses ; but none 
of t l ~ c  ulaps 11a\-c yet  been complctetl. 

110. Tllc dcmara~t,ion of trijunctions, 1v11ic.h is cnrrietl o11t tuntlcr orders of 
t l ~ c  Sct t l (~tur~nl  Officcr, is very l )n~k\ \~nrd  in  solllcx pnrganns, a ~ ~ d  a good denl of tile 
bo~uiitlary tr:~rc,rse survey hat1 to bc carric,tl on Il(!fol,c thr  trijuncstion stones llnd 
been irnbc~cltl(v1, \vlricll is a l~vays a n  o1)jrctionnl)lc proc-ctlurc. T l ~ e r e  aro scvc~llll 
tlis1)utcs still ~ t ~ ~ s c t t  lod, ant1 ~ ( ~ ~ e r a l  discrrl)n~lL bonl~d:~rics c a ~ ~ s e t l  I)y defective 
t l c~~~arcn t ion  ; fro111 I ~ o t l ~  causes, t , l~c lnnps of SS vill.lgcs rcmai~ l  i n c o ~ n ~ j l ~ t ~ ~ .  

1lnlic.d c.1:i-j cyliudcrs Ilnvc been iml)ctldod a t  a11 tl~codolitc stations on tile 
rillngc l)o~~utlnric~s. 

117. l t c l ' c ~ r ~ i ~ ~ g  to pnmgml>h l G l  of last report,, in wl~ic-ll i t  is st.ntrd tllnt, 
I)y rc:lsou of the ruling oli t l ~ c  Govrrnnient of t l ~ c  N o ~ . t , l ~ - I B c s t ~ r ~  Provinces 
r c q ~ ~ i l , i ~ ~ g  t l ~ c  1)ountlnry of districts Jlndn~ul a~ l t l  Unrcilly,--n.l~cr~ falling on tile 
Ra~uguug:~,-to be th(: n l n i ~ ~  s t r r n ~ n  of tllc river, a diffic-alty I~atl arisell to how 
tllc galls :~nd orc3rlnps I)c:t.wcc,u tllo surrey of Undtl1111 and Bareilly alloulcl 
: ~ c e o ~ ~ r ~ t c ~ t l  lor on t . l~e  nlnps of t l ~ c  rcccnt sm.vcby of Butla~ul, t l ~ e  clificulty llns 
IW(:II tlisl)osed o l  in t l ~ c  following III:IIIIIC~ : It, hat1 l)rc-viollsly I)ecu o\rerlooked 
thnt a spc,ci:~l si1rvc.y of tile vill:lgr: I)onntlaric,s ill alluvial lauds of tllc Ram- 
g1111ga l{iv(xr, '' to l':~c!ililato the ~ I I I I I I ~ ~  sct,tlclnct~t of t,hc alluvial lnrlds," llnd 
I)v( ' I I  carried o ~ ~ t  in  lF152-63 I1y Licwtrnant T. J. Borgess, a t  \\,hiclI tinle a 
of 4-itlrlr nrnps Iratl l)cen prcxl)nrcd showing c o r l t , i ~ ~ ~ ~ o u s l ~  t l ~ e  rillages of I,ot,h t,lle 
irtljoining l)isl,ricts on one proj(~-tion. I t  was foutltl, oil t l ~ e  ru:~l)s I)?ing rcferrctl 
to, t l ~ n l  tl~c, sl)ecinl stir\-cy had I~ccn cs tc~ ld(~ t l  I)c,yond t l ~ e  action of  tllc river, 
2~11d t l ~ n t  1 1 1 ~  l)oitlts, which Ilad I)c.c~l fixctl as  tl~c. triji:nctions of tllc rilla 

ge bouudarics 011 t h e  I ~ i g l ~  lands, had been idcntilicd n~ltl  atlol,tcd as t,llp \-illnge 

G 
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trij1111c.tions during the recent surlcy of tlic Badnnu Distric~t ; it was tlIu3 
prnt-ticable to make a combination of thc two snrvcys, nud RInjor Barroll h,, 
intr~)tluced tlie boundaries of Lieutenant Burgr\sl surrey on t l ~ c  villaq(* mapP 
~ , t  1311 Inun, t111is sliowilig tlie limits to which tlrc villag-c lands nlny 1)r ext(,n(ket,, 
~ l~uu lc l  it  bc desired to upliold thc settlement of 1852, ~ v l ~ i l c  11c has rt,talnfil 
tlic coursc of the main strcam of tlie l ta~ngunqn as it flowrtl dl1rinS s(baqoll 
1878-70, tllc year of survey, as tlic p r e s c ~ ~ t  1-c~cord of t11c Llistrict I ~ o u l l t l ~ ~ ~  

118. An  opportune illnstration of tlic atlvnntagc of possessing a rceortl 
t l ~ c  bn~inclnries of villages bordcrhig on n shiftin=. rivn5,-in the manner of tilc 
survey under Licutcuant Burqess,-occnrrcrl dnring last sc:tson with rcspect to a 
disputed 1)ouurlnry in tho vallcy of this vcry R a ~ i i g r ~ u ~ n  River, and ou t l ~ c  snlne 
portion where tlie bo~~ndnries of tlic old survcy l~nve b t ~ c ~ ~  irltrorlucrd on the 
B~lrlaun niaps. 'L1he l)ou~itlary in qurstioli, ~vhicli c~itirely falls on land 1ial)le to 
subme~*sioii, I I : ~  long I)ern untler t l i s l ~ ~ ~ t e  ; and an attempted restoration of an 
old line I)y t l ~ r  Civil Auth~~r i t ics  in 1573 hnvinq failctl to givc satisfaction, ille 

Collector of Blrcilly reported tl~rongli t l ~ c  Uoartl of Revcnuc tlint a proper 
arljast~ncnt conld only I)(! madc \\?it11 tlic air1 of thc Survey I)cpnrtmrnt. The 
Govcrnment of tlic North-Wcstcrn Proviuccs conscqueutly requested that a 
S~~rvcyor  miglit l-re deputed to do the work, and the l ~ o n n d n ~ y  lias bcen restored 
in accordanct~ with Lieutenant Ui~rgcss' map by a Sub-Surveyor deputed from 
Afnjor Barron's party. 

110. The rccess office of this party \ms inspcctcd 1)y tlic Deputy S~trveyor 
Gcnrral nt Nniui Tal durinq 0ctol)cr. T l ~ e  snine stntc of h ig l~  cificiellcy is being 
~unintnined as lins freqneutly becu reported of tlie Establisl~ments under Major 
Bnrron's supcrvisio~i.* 

XS1.-I-IAN'CI-I AWADDY DIS I'RTC'F, BILIT[SII U U l t M B  (NO. 2 PARTY, 
ItEVENUE BRANCII) .  

120. Tliis party, which haid bccn of lialf strcngtli dul-ing- thc prcvious year, 

Pe,sonwl .  W~LS raiscd to full 
strtbn~tli a t  t,l~c. 1 ~ .  

,inin J. E. Sn~tdel l~nn,  Deputy Supcr in tc~~dcmt  3rd grnde, i n  cl~nrge. 
. F. Ilmnt, Surveyor 2nd grnde, trnnaferred from lute 2nd divis io~~,  JIICIIII~I nnd 

Siran Survrp, f r n n ~  tllc 1st Novcu~ber 1.879. 
11. IJos.ltl~xn, Yul.vcyor 4th grndc, tm~lnrrrrcd from No. 7 pnrty. Iibordn I.:stnte 

Pi~rrcy,  fmln tltc 1s t  November 1.879. 
C. A .  Il. S C ~ I I ~ ~ I I I .  Snrvrjor 4th pnde ,  trnnsfrrred from Surrr,yor Oc~iernl'a 

Ollirc from t l ~ c  1st Novc~nber 1879. 011 sick lenvo fro111 9th  JUIIO ItlBO. 
Hesig~~ovl fro111 1st October 1880. 

n. A .  liing. Asaistnnt  Sur\.ejor 1st vnde. 
J. BlrHnttnn, Assistnnt Survrgor 2nd grndc, t rn~~r fc r r rd  fro111 Hrad- 

Qnnrtcrs OHicr, C'nlcuttn. fmm tltr 1st Jnnusry  lI380. 
Ci .  1.; k'nrkcr, A s s i s t n ~ ~ t  Surveyor 3ril gri~cle. 
J. M11rp11j. , ., ,, l~.nnsfer~.rrl frnmn Nn. ,I. 11nrty 

(ilmv.iln~r S U ~ V I - ~ ,  froin the 1st I ) e c r ~ n b ~ r  1879, t v~ t~pan~r i l y  s t tnchr~l  to 
Lwcli~>fi  pnrty frolo tllc 1 s t  l:el,r~~f~ry to tllc S l s t  3Iny 1880. 

n. 31. \ \ ' i l so~~,  A s r i s t n ~ ~ t  Surveyor 3rd grnde, trnnnfrrrcd fmln  No. 9 p~n.ty,  
Cnltnrk lrrigntion Snrr ry ,  fro111 tllc 1st IJcrclnber 1879, 

nn,l 21  SuL.3urvryorr. Sc .  

T~rnporory Ealobli.d~nrnl. 
166 Geld surveyors n n ~ l  oll~rrs. 

Lrrrling. 

- .  

ginn&ig of the field 
scnson, and, wit11 tl~c 
c s t n b l i s l l m c n t ,  as 
noted on tlie margin, 
r c w n e d  operations 
in thc Syrinrn Town. 
ship of t l ~ c  IInntlla. 
~vnddy District ra$ 
in D(>ceinl)cr 1870. 

IIinclr~stnnis nnb 
Burnlnns have 11ecn 
einployc~d in about 
eqUal ' nnin1)crs as 
Ficld Surveyors.  
Tllc Uurnimis, who 
had bccn trained bv 

&fr. J .  h I l ~ l . ~ l ~ ) . .  A ~ ~ l i s t n n t  S ~ r ~ r y o r  3rd ~ T R L ~ O ,  L rvc l~ r  f1.01n the 1st F ~ ~ h r u n r y  to Captain 
tlw :3l*t >In! 1880. 

~antlcm& 
tlurina tlic reccss of 

1870, f111ly justified tllc tro111)le that Ilntl been talien wit11 t h h ;  mld after 
in\truction (luring :anotl~cr inonth io t l ~ c *  field, t l ~ e  majority turncd out fair 
S~~rvc~yors,  rcaliking t ~ c , n  lnorc than niigl~t  l ~ a v r  1,rcn caxpcctcd from men iu 
t I~c,ir first ymr  of scrl ice. Uurnmnns linve I~crn vrry Iarcc,ly c~mploycd in office 
. I S  roniputcrs of arcit, and as dmftsnic I. All tlict nlrnsurc,rs ant1 f:lqlnen ~sc~u: 
I 1kr11 tion-n from India, tlic expcrirnrc of the 111.evio11s S F ~ S 0 1 1  I~aviny provrtl 
I hat tl~osr men could not he liir~rl in  sutficbient n~uul)crs 11, Burlun. No village 
11l)ollr of mly kind mas ol)tninctl. d good tlcal of mi11 in -1pril ol)stri~rtcd the 
I,l)cratio~ls, 1)11t tlrc pnrty did not retnni to rcccss qunrtcrs until tlic inidtIIr of 
\l:~y, whcn t l ~ c  Lnonsoon rains liatl E:I~I ly srt iu. 

. - . - 

Wnjn r  Ilnrrol~ r o n ~ n ~ v t ~ J s  ~ I I ' s L ~ R .  \vils"ll, lI11111,y n l l l l  >fncll.n- bnr tlbc s .np i n  s.lniv11 Lhry salrrrviscd tho 
v 0 r k  <IF Ill#.ir r8 ,e lh ,c l lvr  s~:r l inl l*  ~ a f  tilr. r ~ ~ n l ~ l i ~ l l n l ~ ~ l , ' .  n l l d  'Ivsr,.. . (!#libt lt nl!#l Il<.rkt,lc.p (.,!I. ~ I I P  ~ l l , i l i Q  I I I I , ~  r l l r ~  
,"ilb ,rllicl . ! i , , j  lrt , l .L.rnwcl l l lc .  d n ; i < , *  ~v~lnn.l~,el tu OII* I I I .  

311.. C.  11. 'I':~!l.,r. a 'u l~ - .u~~r t~ :~w,  is I I I ~ ( I  I . O I ~ ~ ~ I I ~ ~ I I . I ~ ~ ~ ,  n11,I 1 ' tv  S ~ t l i v c  St:,# :::, soi 1 10 I ~ O V V  all \ v ~ r k l . d  \s.(.Il. 









121. T l ~ c  unit of survtJy 11;ts 1)t3t~n l l ~ c  tit-It1 ; :11rd t l ~ r  fic:~It* (PI '  \ ~ ~ r \ ( * y  11:tq 

lIccn that of ](i-incl~es = 1 mile. The " holtling " slrrvc.y of the, iirst wason 
(I)arapl.nl)ll 214 of la\t rePorbt) 11ns l~een re~isrd ,  .111(1 thr  arcn Itas h e n  a~ : l in  
inclucletl ill tile " ficbltl " sl1rrt.y of tlrc prc.sent, scason. The total ares of iirld 
s111~ey is 762% square n~il(*s, nhit.11 onl)mces tlrc wholr of the Syr-iam 'l'ownst~ip, 
exceptii~g 31 square nliles s~lrvc~yctl last ycnr, ant1 nl~out 65 square miles 
of jllngl(: lnrld at tllc north-(bast, extren~ity of the townsl~il), wl1ic.h is 
linl)ltb to l)c ilootlctl l ~ y  the sen, and wl~crc t here arc no villnqcs. l're~)arntory 
l)onr~dnry travt~rsil~g has also been done: in 130 square milcs in the l'rqu 'l'o\vn- 
sllil) ant1 116 square lr~iles in the Aiigyce Townslrip At tlte request of the 
Clricf Commissioner, the preparatory travcrsil~q has also I~ren  dnnr for 00 
sc111nrc milvs in tlw Tl~nrnwatltly District in anticipation of t l ~ r  <nnc-tit)l~ of the 
Govrrnmrnt of India to the radastml snrvey of that  district, wllic.11 I~atl Iwrn 
recomlncndecl. The 'l'harn\\ adtly Uistlict survcy has since been orclcrrd ; and 
the trnvcrsiug which l~ns  been tlonc will enal~lc the field mc.asuremcnts to Ile 
conimenccd witllont delay by the new party which has bcen raised for the 
'l'l~am~\acldy Ilistrict. A smnll section of this part-y has lxcn employcd on 
Irvcling, and their work is reported on rvitli the other leveling operations of the 
Dzpnrtmcnt. 

1332. In tile area of 7133 square milts,-after r.eject.ing the largr 
pRtc]l~s of ju~lgle all(\ maste, but including ndnor tlctails of waste, kc., mixed 
\I.itll t,llecultivation,-there are found to he 5 6  square miles of c r~ l t i~a t ed  coun- 
try \\,ith fields nu~nl~eriug 4,16,402, mliich glvcs an average size for the fielde 
of .9 ncrc. 

TIl(; c o ~ ~ ~ p l c t c d  area includcs 20 Waste Land Grants, having a total arca of 
13,457 aerrs. 

The field survey measurements mere p1ott)ed direct on the 16-inch sheets, 
no ficld books having 11ccn kept. 

Cllecli surveys have bee11 mcasnred agprrgating 465 lillca,r miles. These 
]lave pro\rcd t.hc gcncrnl work to be good, but t.11c.y also brought to light some 
errors, a,ntl scvernl resurveys were necessary. Aziruutlis were ohservrd a t  31 
stations as checlis on tllc angular measurcmcnts of the traverses. Tlie liucar 
meas~~rcmcnts I ~ n l ~ c  lwen tcstcd hy con~l)nrison \vit,l~ 10 rags of t,hc Great 
Triyo~~ouwtrical Surrey, slroa-ing in t l ~ e ~ l l  an average error of-9.25 feet per 
ruilc. 

NO pcrmancnt dcmnrcntion of I~onntlaries Ilns hcrn done previous to survey ; 
I)ut t l r ~ r i ~ ~ g  tl~c? course of tjllc I)ounrlnry tra\-orsing, bnlied clay cylinders lrnvo 
1)cc.n iri~l~c~tltlc:tl at sclcc*tctl tl~cotlolite stnt io~~s,  and tllcsc cylilltlers are illtentled 
to tali(, tlre plarr: of all otl~er pcr~nant~nt ~nalalis. 

123. At, t l ~ c  co~nn~cnceruent of t,lrcb field sen.;on, a Settlement Estal)lisl~- 
ment took up t l t t :  osar~riunt~io~l of tlrr 31 square ~ n i l ( ~ s  ol' fieltl survey, mllicl~ 
l~ntl I)rrn colnplctctl tluring tlie 1)rcrious scason, using tracings of t l ~ c  n1al)s 
w l ~ i c l ~  l~ntl I)rc~n got rc.at1-y t l ~ ~ r i n g  the rtsrc-ss ; ant1 it was tlcsircd by tl~c: Clricf 
Cotn~nissioncr t,ll:~t co~tt ir~uo~rs ~t-orli shonltl be snpplietl to t,his Es tabl i s l~m~nt  
in ordrr 1.llat tht: St!t,tle~nnlt of six Circles n~igllt bc ca.rrict1 out during tile 
scnson, 1)(~1-i puss11 \\'it11 tllc Survey. Traciugs of the 1n:tps of these r3irclcs, 
with iirld area stntemcuts, wcre therefore furnis1lc:rl as soon after sur\rry as t,hp 
dm\\-ing of tllc maps and comp~ltation of are,% coultl I)c tlor~t:; antl, subsequcrlt 
to t l ~ c  scttlculcnt cxnminnt,ion, thc maps h w c  been col-rcatcd I1y remcasurcme~lt, 
w11cr.c errors or owissions wcrc discovcrcd; so that in t.l~rsc six Circles, nrllicll 
incl~~tlc nu area of 432 sqnarc miles, tllc snccessire opc~at~ions of Scirvey, Srttle- 
lncu t il~vcstigation, and t,llo final I-endt:ring of tlw mnl)s rr:rdy for ~ ~ u l ) l i ~ ~ t i ~ ~ ~  
I~nvc all 1)ccii tlonc in onc season. Tlle S~:t,tlenlcnt ir~rcsl i;:ltiou iuclntlcs tile 
groul~iilg of tllc fieltls into caltivntors' Iroldings ; I)r~t tlie bolu~tl :~rie~ of tile 
l ~ o l d i n ~ s  arc not tlist~ing~~islicrl on t l ~ c  Inal)s, as the 11oltlin~ I)o~untln.~i~.; are linl)le 
to CII:LIIY,  ; nntl it  is iutcntlccl t l~tl t  a Sctt.lcmcllt i~lvcst,i;~,tic,~ tllese 
I)ourlcl;~i~~c~s slrn111tl bc inntlc anuually. Thc annual c:l1:111~1~s lvill bc notccl on 
frt.slr e t ~ ] ) i ~ ~ s  o l  t11cb rnal)s, of n-l~ic.l~ 30 c.opics of cncli arc l,t~ilrg prilltccl. Tllc.rc 
is 110 ~ ' o ~ l ~ i . / , ; ~ n c ~ ~  of tltt: Iloltlings in ally o l  t l ~ c  sarrt.y rcbr()l.(l<, I)llt the nvrmgc 
:ll'(':l, or fllc Iloltlings in tlrc Circlt>s n- l~i r l~  arc sct,tlcd is given tllr Set,t,lemcnt 
as l ~ ~ i l l g  ,I9:] :lcl.cs i n  ric*c3 tnntls, ant1 n l~or~t  3 acres in garden lauds. TIlc avenge 
:lrca of fllc liwins has I ) C C I ~  i~sccrtail~c~d by t l ~ c  survey colupntntions to be 
1,532 :ICI..~S. 



124. I n  t l i ~  six CireIes, of \\fliicli the Scttlclllellt exallliuation Ilas bccu 
col~~l'lvtctl, thcrc aro 193 li\\'i~ls, wl~icli are mappcd 011 Gb9 slleets. ~h~~~ 
sl~ccts l ~ a ~ r  bccn rccci-,ctl in Ca lc~~ t tn  mid are now being pu1)lished lly l,lloto. 
zincogrnphy. 111 t l ~ e  five Circles not cx:~mi~led the1.e are 101 kwias, \\.Ilicb a,, 
nln111)ed on 4.56 sl~cets. i\Im~uscript of these Sheets have hccn sup. 
plird, on n-l~ich tlie Srttlcnlcut ex:lmination will be carried out ; and tllc sheets 
will not be forwardcd for pul)lication, until d l  errors or omissions tllat 
be discovered have becn rcc-tiiicd. 

I u  adclitiou to tlie 10-incll cadnstral shcets, the preparation of thc general 
maps on the %inch scale has bccn proceeded with, as far as tlie cadastral area 
has extendetl. This area falls on eleven of the standard sized sheets, but of 
these only three could Ile completed up to maisgin. 

128. One of the Assistaut Silrveyors of this party has been employed, in 
conjunction with au  Assistant Survcjror from the Trigonometrical Branch, in 
measuring a travcrse from a Trigono~netrical Survey station for about 60 miles 
along the sea-coast for tllc purpose of determining the latitudes and longitudes 
of two marine beacons recently placed opposite the Krishna Sliod. Thc lneasured 
traverse mas sixbstituted for a series of triangles to determine the positions 
these bcacons, as from tlie iiaturc of the country triangulation nrould liave been 
very tedious and expensive. Accuracy in the travcrse has been provided for by 
the independent measui~ements of t l ~ e  two Assistants. 

126. Captain Saude~nau's camp in tlic Hauthswaddy District mas visited by 
the Deputy Surveyor General during illnrcli. Tlie completion of the maps ant\ 
area st,atements to mret thc rcqnirrmcnts of the Settlcmcnt Officer was the11 
beii~g prosecuted most vigorously, and grcat crcclit is due to Captain Sandeman 
for 111s arrangements, nrhich allowed of tlic results of his survey being so spcodily 
utilised for Settlement pnrposes. The pains which Captain Sandeman had 
bestowed on the tmining of Burman ficld Sui~cyors,  was abundantly evident in 
thc large share of the season's outturn which had been done by these men.* 

XXI1.-BASS.EIN DISTltICT, UILIllISH BURAIA (NO. S PARTY, REVENUE 
U LLANCH) . 

127. The orders of tlie Government of India having been receivctl for t h 1 8  

despatch of a party for the cadastl.al 
P w ~ o n n r l .  

Mnjur D. C .  Anrlrra,  Depnty Sl~lrr r i~~trni l rnt  3vd grncle, 
survey of the Basscin District, British 

nsau~ned el~orye on tllo 1 1 t h  N o v c ~ u l ~ c r  lb5Y. Ehrma, (conveyed in letter NO. 366, 
,XI. 6. C. Unrrrtt, Assistant S t ~ ~ ~ c l ~ i n t c t ~ d e t ~ t  Y l l d  ~l .ndr ,  dated 12th August 1879), &Iajor 

joined 01) Lhe 11th Nove~nbrr  1879, procrctled on fur. 
iollg~, on tho  ZII(I J I I I ~  1880. Andrcw wlio had been temporarily 

,, H. 11. Littlcn~ood.Survegor 3rd grnclr, joiltccl on the 8th cmployecl in the IIcad Quarters Ofice 
Nurernl~er 1879. 

,, J .  H. O.DOI,~I. Survegor 4th grndr, joined on  the  2Gth Was nominated to tllc chsrgc ; and 
.h,lg. 

,, P. Ford, Survoyor 4th grndr, jailled 011 tllr 5th Noren~ber 
tllc party was formed partly of Sur- 

lt1i9; died in Cnlcutts. 21st Novanl r r r  1880. vryors and others O E  the late Cuttnck 
,, G .  Cn~nl~l,cll ,  A~s is tn l l t  Sur$,eyor 3rd en~dr, jllillnl O n  tile Irrigntion Survey, and partly of those 

1 l t l ~  Nuvrnlber 1879. 
,, C. LV. J .  F O ~ , I ,  Assirtnnt s ~ ~ ~ , . ~ J - ~ ~  3rd gro,lc, joined oil withdrawn from CilcI~ar. Before thc 

the l l t l l  S<,vembur 1079. 
,, I\'. H. I). E,ving, A s ~ i s t n n t  Sor\ .c~or  4,111 ~ r ~ t d r ,  joined 

f ind constitution of the party was 
on, Ll~r I)~I, A I I R U S ~  lnso, determined on, Major Andrew mas 

nud 29 Sul,.Survcyors, Be. dircctcd in Scptembcr 1879 to pro- 
T r m p o r n r j  B e t a l l i n h r ~ ~ e n t .  

1.14 Rulrl snr\.,2yurs null otlbcrs. 
ceed to Bassein, t,llat hc might judge 
whether tltc nature of tlie country 

requircd any spccial orgnllizat,ion in his Establishment, and also that 11e llliglit 
tnnlic all needful 1)rcliminnry armngcmcnts. On Major Andrcm's retuiv to 
Cnlcl~ttn in Octol~er, the meul)crs of tlic dili'crent classcs mcrc collectetl, allrl tlic 
1)arty nuni1)cring (wit11 measurers nnd linc cnttcrs, all of ~vhom Ilacl to be takeu 
I'rom Intlin) allout 840 mcli clu1)arlied for Bnssciu early in November, Field 
operations wcr(: coni~l~euced soon aftcr thc 16th Kovelnbcr, tllc date on wllich 
thc party reachrd Umsein. 

( 'nptnin Sn~ldcn>nb~ rcportq of Llis Awistnnt9 nu  f n l l o ~ r a  :- 

" 1'8) 111r ecninr~'lRrcr8, IIc-ers. Grant. Dtlrsnlmn, ond Kin. I ant l n d r l ~ l ~ d  R,r 1 1 1 ~  r rn l  w i l h  whlrh tho, barf worked. M~se.8. 
L l l l n t l n n .  I 'o rhr r ,  3I11rpby o l d  \Vllrno lhsvc nhl! r ~ t l r d  I l l * ,  ~ c n i o t  IJRI: .C~P,  blr .  AIrI1.111011 ~ ~ p , . , . l n l l ~  hlla allcrao grat industr~''-al#o:- 
"u a rule 1bcYab.Sorr~lnro Ilarc r o r k r ~ l  well ; I ma! ~xal l iuulnr i~  ml ui,i l~h ~ - , ~ , . ~ ~ ~ ~ ~ ~ l ~ ~ ~  nll,~ 
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128, The survcy was c o ~ ~ ~ m c n c t ~ d  in the Basscin Township, where the I~ound- 
arics of kwins llad been tlcmarcatrd, and an arca of 346 square miler, com- 
prised in 10 Circles, has I~ccn complctcd. Field ulc~asurements havc also 1)c.rn 
taken over :un additiollal arca of 53 square milcs; but in this area the survcy 11,w 

to be tt.stcd. l ' l ~ e  preliminary tmver-iug for tllo work of next scason has 
beon cal,ric(l out over a further area of 440 sqllare miles. 

TIlc coulltry l)rougl~t under survey is ml~cll i~ltcrsectcd by tidal creeks, and 
the jungle lnucl wllicll fringcs the crecks is, :is a role, liable to bc submcr=.~d, 
while cllltivation I1a5 1)ecn cutended over nearly all the. lancl 1)ryontl tidal influ- 
encc, In the complctc(l area, about 200 square ~nilcs are cultivatetl ant1 t l ~ r  
rcmainillg 116 square miles consist either of waste laud or of \vatel.. The aver- 
age size of t l ~ c  ficlds is .75 acrc. 

Tile field measuremellts have been recorded on field books, as in the 
absence of preliminary traversing tllcre were no boutld:vy maps rcatly on \vl~ich 
t11e fields could be directly plotted. The survey has been tested ha- -100 linear 

of check surreys, of which 16 iuilcs n-ere rucasnrcd 13y Assistant di~rvryors 
and 384 by Nativc Inspectors. Tl~ere arc ahout 4 miles of t l~rsc  cllccks in each 
of the 189 kwilis that havc bcrn snrvcycd. Check azimutl~s have been 
ol)served a t  stations on the main traverses averaging about 6 miles apart. Onc 
station of the Great 'l'rigouometrizal Survcy has been incol.poratcd with the 
tmrerses. 

120. The dcinarcatioil tlonc 1)y the Civil Officers in adrancc of t l ~ c  Survey, 
consisted of ligbt posts intended only to be temporary, and a co~llrnencc~mcnt, 
was made clurii~g t l l ~  season to carry out a pe~*~nsiicnt demarcation, by replacing 
t l ~ e  posts a t  the trijunctions of li~sius 1)y otllttrs of a larger size ; 1)nt illis tlc- 
scription of mark mas afterwards abandonctl in favour of a l~urut-clay cylinder, 
w11icl1 mill be imlleddcd a t  :dl tri-juuction theodolite stat ions,a~~d a t  ot l~cr seltbctecl 
stations on tlic knrin I~o~ludarieb not morc t l~an  half a mile apart. 

130. The Chicf Cornmissionci- mas rcry desirous that a co~iuucncerncnt of 
thc Settlement sllould be lnarle during the first season of surrey; ant1 to cuable 
this to bc done, it \\'as necessary that trat,iogs of tllc liwin maps ant1 state- 
ments of the areas of fields should be Purnisl~ed to the Srttlcmeut Oficcr as 
early as possil)le. Thesc trac~ngs and statcmruts \\.ere supplied for three Circles, 
in nrca = 76.6 squarc miles ; the Scttleluenl inr-cstigntions were tllcn carl.ictl 
out, and finally the maps were correc.tet1 I)y rcmcas~~rcmcuts ~vhere errors or 
omissions were cliscotered during the iurc*stigatioa. 

131. Major Audrew rcports t l ~ c  follo\rriug to have caused delay in tllc pro- 
grcss of his operations :- 

1st.- Dificrrlty of coi~t?rr~~nicalior~.-T~le countly l ~ e i ~ l g  so largelr intcrscc.tetl 
wit11 crccks, a11 con~muuication is ilcccssarily carricbtl 011 by natcr  ; 
but boats were arail:iblc for hire only in snlall nllmbers, slid coulcl 
\I it11 dificulty 1)e procured ercn for the tc>n~l)orary co~ l \  cl1icllre of 
ferrying thc survcy s q u d s  over crecks in the coursc of tlleir 
daily worli. 

P?zd.-The henay Z~ILP-clcn?.i119.-Fringes of dense jungle arc in\ nrinbly 
folu~tl 011 the I ) ~ I I ~ S  of tlie nuincrous crcclis, mltl, as illc latter 
usually form the kwin bo~uldarics, a \-pry large n~uu~bor ol tile 
bountl:~rg lines l~atl to be clearcd tl1rouq11 junylc. Por tilt, fLltulne, 
tl1c1 1inc.s \\ill not Ijr t:~lccn so close to the crccls, but bc Iiel)t, 
as far as possil)le, clear of t l ~ r  j t u ~ ~ l e .  

3rd.- De/ectice dr?~tnr~ntio~r.--h Iarqe a l l~ou~l t  of extra ~ r o r k  nr:ls catlsc.d 
owing to a inisuuderstandiuq rcyi~rtlilig h~\~i11 I)o~ludari~s ; lllally 
bo~~utlnrics intcndrcl to follow t l ~ c  edge$ of ticltls wc,r~~ firbt tnlccbn 
straight on aceouilt of the i~~sitf icient  uuml)cr of posts tllnt llt1d 
bee11 crcctrd. 

4lh.-The ecrlBly seffi~ry ir? qf the r.airr~.-Rnin colniue~lrctl to f:ill about 1.t 
April ant1 grtbntly rctardctl tlic iicld worli, \\ liicl~ 011 tlli5 account 
h:id to 1,tb co~rtinucd until June, or a t  1c:lst a llloutl1 lollgc,r illan 
11:1tl I)cr~l  e-qcctcd. 
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6th.-The aickncss of the estnbliuA~ncnt.-Tile disease most prevalent was 
dysentery, which is believed to have been causetl in a great 
measure by inferior and adulterated food. There werc 23 deaths 
during the season. 

132. The Ilead-quarters of the party a t  Bassein were visited by the 
Deputy Surrcyor Gcncral rluring March. Tlie mork mas then being prose- 
cuted eucrgeticnllg, in facc of difficulties mhich all the membcrs of the party 
had to contend with, in the exceptional featilrcs and circumstances of a new 
country. 

133. The party has to regret the loss by death of one of its members, Mr. 
P. Ford, Sun-cyor 4th grade, who nlanfully remained a t  his post after being 
attacked by severe illness, but who succumbed to the disease he had contracted, 
shortly after r~aching Calcutta where he had come on medical leave.' 

MISCELLANEOUS. 

XXII1.-SURVEYS I N  THE DARJEELING DISTRICT. AND I N  SIKKIM. 

134. On thc termination-at the end of the field season of 1877-78-of the 
Personnel triangulation and geographical operations 

in Assain on which Licutenant Harman 
L~eut .  H. J Hnrmnn, n.B, Arsistnnt Snpclintend- 

n ~ t  III cllnrgc and his party had been employetl for some 
Mr w. o ' s ~ I I I \ ~ ~ ,  b l l rv~)or  4th pdr. ycars, tlie party was sent to reccss a t  Dar- 
,, W. Hobr~t .  . \ss~rtnnt burreyor 2nd  grndc. 
,, I) J COIIBI I~ ,  ,, 3rd .. jeeling in order to be available for tlie pro- 

MOI~I ,~II I I I  Khsn ,  sub Survejor sccution of similar operations in Sikkim, to 
Bhni! DIVI, ,, nnd 4 othcrs. those on n~liicli they had been cngaged in 
Assam. I t  happened, however, tliat a oariety of w i ~ - e y  operations were urgently 
wanted in the Darjeeling District for thc demarcation of new boundarics and tlre 
settlement of disputes regarding old boundaries and for various otl~cr local re- 
quirements. The Government of Bengnl urgcd tliat tlicse surveys were of far 
more immediate importailce than a gcogmpl~ical survey of Sikkiin, and rc- 
commended tliat Lieutenant Hnrnian and his party should a t  once be employed 
on them. Tlie Surveyor General readily assentcd to this proposal as no other 
survey party Tas a ~ a i l a l ~ l e  for tlie pur1)osc at  the time, and tlie amount of work 
to be done mas brlievcd to he small ; moreover, tlie recent amalgamation of the 
three bmnclies of the Survey Departmcnt rendered i t  desirable tliat this party, 
which originally belonged to the Trigonometrical Bmncli, should have an oppor- 
tunity of acquiring practical experience in large-scdc surveys of lands and 
bountlaries which had hithcrto been thc special province of the Surveyors in the 
Revenue Brnncli of the Drpartment. 

133. The gcneral proqmmme of the operations in the Darjeeli~ig District 
and the details of the operations completed up to the end of 1878-70, are given 
in paragraphs 236 to 239 of the report for last year. I n  July 1870 it was 
belicved that so little work remained to bc done within the limits of the District 
itself that the survey of Sikkim might bc commencccl in the following field 
season. Arranqements wcrr made accordingly, and early in Octoher Lieutenant 
Harman started for Northern S~kkim nncl sent Mr. Robert into Western Sikkim, 
leavine; the remaining surveyors, European and Native, to complete the field 
mork in tllr Darjcelinq District. 

136. 'l'lie result 11as 1)een rlnfortunate in r a l i o ~ ~ s  respects. Little more 
thau a month had elapsrd after his cleparturc from Ilarjeeling, when Licutenant 
Harman was so badly frost-bitten a t  the Donkia Pass, on the frontier of Thibet, 
that he lost ~ r m t u a l l y  four and a half of his toes, and had to return, leaving 
his work in Sikkim incomplete. Moreover, as regards the work to be done in 
the Darjecling District, not only was it found to he much more laborious and 
eslensivc than Lieutenant IIarman had supposed in July, but  i t  was materially 

Nnlnr A n d r r ~  ropnrtm o Mr J H O ' h n e l ,  tbnt hc 11"s gi tcn enllrc a n t ~ s f o c t ~ o n  In  nll Ile IIRS nnderbkeo 
slnee lne jrnucd the  ynrt, .  un 3UlbJ ttlr 
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added to Rftermards, because tlie local offlcers in all departments nnd the tca- 
Ancling a survcy party availal)lc on tliesl)ot, applietl for its scrviccs on 

cvely occasion whcn surveyors werc wanted to relay old I~oundaries or demarcate 
new ones, or to perform any of the varicd dutics which tlicy are liablc to be called 
on to Under the circnmstanccs, Licutcnant Hnrman's ahsence in 
Sikkirn, tliougll only for half thc field scason, is to hc regrcttcd, as his presencc on 
the spot and direct supervision were rcqnirc:d to enable the District work to 
be completed, and the survcy party transEcrrcd to otlicr duties as speedily as had 
been desired by tllc Government of Beng?l. 

137. Tllc operations in the Darjcellng District I~aving alrcady formed the 
sullject of special rcports to tllc Govcrnmcnt of India, it  is unnecessary to say 
morc liere than that the surveyors hnvc been very fully occupied and a large 
amount of work has bcen performed, in tile station of Dnrjeeling, in the Hope 
Town estates, in tlic Govcrnlnent Klias lands, in the lands east of the Tccsta 
River ml~icli are required for tea cultivation, in the tracts ~vliicli are reserved for 
native cultivatio~l in tlie hills of the Daling Sub-Division, and on a numher 
of boun(1ary lincs of which tlie longest and most important is tlic boundary 
between the Darjeeling and tlie Jalpaiguri Districts. The blocks of land 
newly taken up for cincllona plantations in Sittong have been survcyed. The 
congregation of the 16-inch settlement survey maps of the jotes in tlie Terai 
on tllc 4-inch scale into a frame-work of triangulat,ion and traverses specially 
constructed for thc plupose by tlic professional survcy, is well advanccd ; and 
much data have been collccted for the preparation of a n c ~ v  edition of the 
gcneral map of the District, on tlie 2-inch scale, corrected up to date. 

138. For tlie survcy of Sikkim, Lieutenant Harlnan had arranged to undcr- 
take in person thc mliole of the country lying to the east of tllc range run- 
ning south-east from I<ancliinjinga, and assigned tlie country to the west to 
Mr. Robcrt. He proceeded in the first instance, to tlie s~iolvy rangcs on tlie 
fronticr between Sikkim and Tibet hoping to survcy tllcm during the brief in- 
terval betmccn the cessation of thc and the setting-in of the winter n i th  
its hcavy snow-falls. Going up tlic main valley to the point of junction of the 
Lasing and tlie Lacliung llivers, he ascended the Lachung Valley and reached 
tlic Donkia Pass on tlic l~oundary. Here his fcet were badly frost-l~itten as 
already stated ; but with most commendable persistence and energy, Iic 1)ravely 
continuctl his work undcr great difficulties, going about as best lie could, on 
coolies, or ponies, or crutches. On returning to the junction of tile two rivers 
lie ascendcd tlie Lasing Valley and reached the Kangra Lams Pass, also on tile 
boundary. Hc subsequently ascended the si~mmits of Kinyong, Nocliego and 
other mountains, and penetrated into parts of Sikkim whicli no European llad 
before visited. Hc was in Silikim for about 33 months, during wllicb he sur- 
vcycd an nrca of over 1,000 square miles on the scale of $ inch to the mile, 
determined tlic llciglits of about 300 positions of Illore or less importance by 
barometric and boiling-point observations, and executed a large anlouut of 
triangulation. 

139. Mr. Robert succeeded in malting a survey on tlie +-incll scale of an  
area of about 000 sqnare miles in Westcrn Sikkim, includi~ig the line of bound- 
ary with Ncpnl. From tile numerous colnmanding points on tllis moun- 
tain frontier line he could see most of that part of Nepal nr1lich lics to the east 
of thc soutlicrn spurs of Mount Everest, and mas able to sketcll an  area of 
about 900 square miles, bcsides fixing a largc number of points on the s u -  
rounding hill ranges nnd in Sikkin~. L~cu tena~ l t  Harman finds tllat Dr. Hooker's 
work in Ncpal \\rill combine well with Mr. Robert's, wllich is very satis- 
factory.* 

1,iraten:~nt llnrrnorl reports tllnt tltc stmdy, ~~ersistcnt mnnnrr in \%,lbict~ Ur.  Robcrt ncl~iercd nll tllnt he atto~apted, 
a ~ ~ d  ull  tb81t c o ~ ~ l d  j~msil>lg have bcco crpccttd of Ilin~, is most prnisc\\.urthg. 



3 8 PART I. : 

GEOGRAPHICAL. 
XXITr.-GISOGRAPIIICAL OPEltATIONS IN APGBANISTAN .4ND 

BELUCHISTAN. 

140. 'l'he Officers who had operated with the ariny in Northern Afghan- 
istan, during thc first year of the mar, were witlldra~vn from the field w11c11 the 
arlilp retired on the conclusion of the Treaty of Gundamah-, and wcre occupied 
in \)ringing up their calculations and completing tlicir maps a t  the Mussoorie 
IIead-Quarters, whcn intelligence mas received in September 18 i9  tlrat an army 
\~-ould a t  once be sent to Kabul in conscquence of the nlassacre of thc British 
Embaqsy. Immediate measures were, tllerei'ore, taken to organize tn.0 field 
parties, one under Major R. G. Woodtllorpe, lt.E., to proceed vid Ruram 
and the Sl~uta~gardan to join the colunin under Gencral Sir F. Rol,erts ; the 
other under Captain Holdicl~, R.E., to proceed aicL" Peshawnr and Jcllalabad to 
joill tile column under General Bdght. Tlie formation of these t\\lo parties 
was rlcerned expedient so as to secure as much topogmphy as possible along the 
two linrs of advance. Eventually both partics met a t  Kabul, where they were 
eml,loycrl in making thc most of every opportunity ~vlrich was presented by 
the nlorcments of the forces to add as much as possible to tlie geography 
of tllc sunounding country ; in continuation of tlie preceding surveys, they 
operatrd \rest~vards and southwards, up  to the Pughman Range and over almost 
all the co~lntry which is drained by the Logal; Shiniz, and other afluents of the 
Kabul River. 

141. Some additional gcogmphy mas obtained in Southern d f g h a n i ~ t ~ n ,  
between I<nnclaliar and Girislik, and along the villlrys to the \vest and 
north-west of Kandahar. A connectioli with the opcrations in Nortllern 
dfghnnistan mas also made by the survey of the routc from Kandahrtr to 
Ghazni, tllrough the Khuslik-i-rud, Tarnsli and Gliazlli Valleys. I n  Beluchistan 
a rough reconnaissance mas made of a considerable portion of the country 
north of Sibi inlrabited by thc Rlarri tribes, and detailed surveys mere corn- 
menced in the plains around Sibi and Dadur. 

1-1.2. Thcse opcrations will now be described in the following ordci. : lst, 
Northern Afghanistan ; 2nd, Southern A fghanistan ; and, 3rd, Bclucliistan ; to be 
followed by, 4th, a report on the general orgnnization of surrey opcratious with 
nn army in tlle field. 

1.-THE OPERATIONS I N  NORTIIERN AFGHANISTAN. 

113. On the re-occupation of Gandamnli, in KO\-ember 1879, 1)y the 
advanccd brigade of Gclieral Bright's 

Personnel. division under Bdgadicr General C. Gough, 
Cnptnin 1'. H .  Floldicb, R.E.. Officiating Dcptlty the S ~ I ~ \ . C Y  plrty Captain Holdich, 

S t tuv r i t~ t r ad~n t  3rd pl.ndr. 
M~ 1. E. 11. Cls t~J iur .  Surveror 4th FT~~CIC. lt.E., joined t l ~ c  1)rigadc. Captail1 C. 
, 1'. 1 .  S i r  i t  r I n c  Strallnll, ]< .E,, Ilncl l,l.evious~y 

Tuu 3ub-surr r ju ts  (Tlrc Bluns l~ i  tu~~d llozda~.). 
triangiilatioti in the Jellalabad Valley and 

beyond as far as Gundamah-, and had f ix t~ l  points on t11c Karkncha Range to tlre 
wt>st, which were of nlucli use in extending the topoglaapl~y into the plains of 
Kabul. Additional triniigulntion was rcquircd to conncct the opcrations in this 
q ~ ~ a r t e r  wit11 those of i\lajor IToodthorpr in tlie ICurnm Ballcy and around t,he 
Sbi~turgardnn Pass, and to complctc tlrc gcneral system of triangulation in 
Iiorthenl Afgl~nnistan. Tllis mas cfl'ccted iu due coursc as ol)portunitics offered 
ou the ntlrancc of tlre troops. 

l-h-k. Major It. G. \Yoodthorpc's pwty, ~ l ~ i c h  had prorccdcd cin" tlie 
ICuratu Valley, rc~aclicd illi-1Cl1eyl on the 

l'erso,lnel. 4th Octobcr, a few (lays al'trr the force 
Cnlnlnin ~ I I ~ P Y C ~  N:ljnr) I t .  0.  \I-nodtllorlw, 1t.E.. under Gcncral Sir F. Rol)rrls had advancctl 

.\..,,~;,j,r > u l w r i n ~ r t d r n t .  211cl prndu. 
c,,,,~,,,,~ ti. \\.. Jlnnrrta, Assistnut ~ ~ ~ p c r i ~ ~ t ~ ~ d ~ ~ ~ t ,  3,,1 on 1ial)lll. TTcrr it \\-as dctninotl until 

8 h l ~ , . .  nearly tllc cnd of O(:tol,cr, wllcn Gcncral 
31~. > I ,  .I, Or l r ,  q ! ~ ~ - v a y r .  
M ~ ~ - s , , ,  \ c ,G. ,  HIIII SII~..II. Ilngli (lolcgll nrrirctl at t,he Shut,ul.gardan 

Pass \ ~ i t l ~  orders to wil~litlrnw lllc gar- 
risons from t l ~ c  posts thcrc and a t  Ali-Kl~c,yl, and tnkn t11r1n on to 1inl)ul. A 
day's lialt at tho Shutnrgirtlati cun1)lc-d 3l:~jor IYootltlrorpc. to :~sc~t~ntl n l~i l l  iu 
tllc ~ciglibourl~ood from ~vLich a good view was obtained, cnabli~rg n ~ u c h  work 









to be done, both with tbc theodolite and planc-tallle, but for which Major Wood- 
thorpe would not have heen able to connect tlic triang~~lat~ion oE the Euram 
Valley with that of thc L o p  and I(al)ul Valleys, w11icl1 now together form a 
continuous series from Tliull round ~ i a '  Kabul to Jellalabad. 

146. At firbt, l~on.cver, littlo could bc done in tlic way of triangulation, 
and it wns found neccssnry to 1)asc thc topography on a t~averse with a sabtense 
theodolite from the Sliutnrgnrtlan Pass l;iB Kushi to lcabul, and even this was 
executed with considcmblc dificully, owing to the lcngtll of the marches with 
the troops. P o i ~ ~ t s  determined by tliis traverse were cvci-y night plotted on a 
plane-table, and, with tho aitl of thcsc, Captain Martin was enablcd to make 
a fairly accuratc prcliminnr~ reconnaissance of most of the Logar Valley on 
the scale of 1 inch to 4 miles. 

146. 'l'he pnrty arrivcd at, Ral)ul on the 4th November 18i9, and Captain 
T. II. IIoldich, R.E., as thc senior departmental officer, assnmcd charge of all 
further survey operations in Northern Afghanistan. 

147. Mr. Ogle, of Afajor Woodtl~orpc's party, was detaiuctl in the Huram 
Valley and acco~npanied General Tytlcr's column into the Zaimultht country, 
west of Rollat, where lie secured topography to the oxtent of 880 square miles 
in country ndlich was vcry little known. On completion of tliis work he pro- 
ceedcd to Kabul and took part in the survey under Captain Holdich. 

148. On the occupation of Kabul and partizl investluent of Sherpur by 
Mahomed Jan's forccs in December, the officers of survcy merc temporarily 
transfcrred to the Field Engineer Department, and cither assisted ill tlie con- 
struction of defensive works, under Colonel Perkins, the C lk f  Engineer, or 
were placed on the personal staff of the Brigrndiers and Generals Commanding. 
After thc defeat of Mahomed Jan, Captain I3oldicli and Major Woodthorpe 
accompanied a brigade to the Holi Daman and succeeded in mapping a portion 
of the country on the )-inch scale and establishing two trigonometrical stations 
there. 

149. Captain Holdich then joined General Bright's division in the Lugh- 
man Valley. Afterwards he accompanied General Sir F. Roberts on his march 
through the Logar Vallcy, taking advantage of this opportunity to make a 
leiswcly re-swvey of thc valley on the +-inch scale. Major Wooclthorpe a t  the 
same time considerably improved and extended the triangulation in tliis ralley 
and fixed a number of points on the Altimor, Pughman, Deh-i-Sabz, and Kar- 
katclia Ranges. 

160. I n  April Gencral Ross proceeded with a division through Maidan 
towards Gliazni to mcet Sir Donald Stcwart, thcn advancing Prom Knndahar. 
Major Woodthorpc accompanied tliis force, mld was able to exteud tlic triaugula- 
tionand topography towards the hcad of the Lognr Itiver, tlie sources of which 
he states, have now becn approxiluately fixed. Lle also ascendcd tn-o points on 
the Pughman Range a t  elc\ ntious of 14,400 and 15,000 foct ; but, unfortunately, 
the weather a t  this time 1i:ld bccolne hazy and be was unable to take observa- 
tions to tlie distant peaks on the Hindu-l<usli. 

161. I n  June and J ~t ly Captain ASartiu accompanied General C. Gough's 
brigadc into thc Koli-i l)amrnl ant1 Koliibtnn, whrre he mapped 500 square miles 
on the +-inch scale and was succrssful in obtaining information regarding t l ~ e  
courses of some of the rivers issuing from the Hindu-Kush and flowing tl~rough 
the Kal~ul  Valley. 

163. Mr. Claodius complctcd the topography of the country from Gundamak 
to Kabul on the +-inch scalc, nud under the cscort and guidance of a frienclly 
Khan of Tezin he mapped tlic iniportaut bit of country which borders tho 
route across Lataband aud tlic Unit-kotal Passcs. Tl~is  part of his work wall 
exccutetl a t  consitlerable personal risk, and he was badly frost-bitten in carry- 
ing it tlirougli. 

153. Mr. W. W. McNair completed t l ~ a  survry of portions of the AspIran 
and Hisarak Vallcys, west of Gundamak and of thc Lngliman Valley, bot11 01, 

the 1-inch scalc, and subsequently he rxecutt.d a large amount of excellent, 
topogmpby in the L o p r  Vallcy, on t l ~ c  $-inch scale. 

164. In  April two ofict~rs of the Iioyal Engineers, Lieutenant the HonoJr. 
able M. G. Talbot and Licutcnant P. B. Longc, were attached to the Sulrey for 
duty, end did cxct~llcnt work both as plane-tablers and in taking a share in 
the calculations for the gcncral reduction of tho observations. 
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165. The Native Sub-surveyors were found particularly useful throughout 
the campaijin from the fact of their bring ablc to move about the country 
witl~ont much pcrsonnl risk, even in distnrhcd portions of the country; their 
services were also Imgcly utiliscd in pusl~iug fornrard the Military Survey of 
the country around Kabul and Sl~erpnr on thc 4-inch scale.* 

156. Tlic total arca mal~pc~d in Nortllcrll Alfihnnistnn during the season 
is roughly estimated by Captain Holtlicl~ a t  10,330 square miles; to which 
should be added 880 square miles in the Znimuliht country,-making in all 
11,180 square miles, of which 64 square miles mere done on thc 4-inch scale, 
1,276 on t l ~ c  1-inch, and the remainder on the +-inch and *-inch scales, 
in about equal proportions. 

Notes by Captain lloldich on " the route to Kabul through the Luqhman 
Valley," and an extract f r o ~ n  Major Woodtl~orpe's report rcgarcling the trinngu- 
lation from the Shuturgardan Pass to Kabul, arc given in the appendix attached 
to this report. 

~ . - T B E  OPERATIONS IN SOUTIIERN AFGHANISTAN. 

157. On completing thc survey of Pisl~in ~lrhich is meutioncd in pal.agraph 
Psrsonnel. 251 of ' the last report, Lieutenant Gorc, R.E., re- 

ceived instructions from Liel~tcnant General Sir 
Lientcannt St. a. C. Gorc, R.E., Asslot. 

ant ~ ~ ~ ~ ~ i ~ t ~ , ~ d ~ , , t .  al-d Cl.ndc. D. Stemart, K.C.B., to proceed to Kanclahar via" the 
Sub-surveyors A t m n  Siuy: nlld Snid Barghana routc, wl~icll had not been previously 

ulla Uh:in. snrveyed. Accordingly he made a sketch of the 
route and the surrounding country, and arua.lgam~ted i t  with the previous sur- 
veys on the more direct routes to Kandahar. On arrival at  ICandahar he was 
employed in making surveys of the surrounding country, including an area of 160 
square miles in the fertile and well-cultivated country alonq the banlrs of the 
Argandah and Dori Rivers to thcir junction, which he mappcd on the 1-inch 
scale. He  also extended the triangulation towards Giriskh. 

158. Subscqnently he accompained an cxpcdition into the Argastan 
Valley whic l~  proceeded as far as the village of Bndozai, about 8 miles between 
the point wllere tlle river issues from the hills; the Sundarzai villages wcro 
also visited, a,nd the Tagnk ICotal, through which an excellent road passes into 
the  Tamak Vallcy, was explored. This road 7vas afterwartls used by the 1st 
Brigadc of tho Ghazni colulnu on their march towards Kabul. Lieutenant 
Gore states that  
"of t,he three rivers forming the Argastan bnsin tlie Kuslilc-i-RII~ is the smnllest; its 
total lengtlr is al)olrt 50 miles. A fair Lorly oE water, Irowever, colnrs down it, I ~ u t  i t  is very 
1)rnckish arrd   in sty to drink. Of the remaillin: two the i1rg:lstan has p r ~ ~ l ~ n l ~ l y  the larger 
I~:rsin, as a goo11 dun1 oE tlie dmi~ingc, which on oltl mnps w n s s l ~ o r n ~ ~  ns n i n ~ ~ i n g  illto tlic Knda~~ai  
is now I;no\vo to How illto (lie At.gastan. Tlie Lorn liivcr is said to tnlcc tlic ovcrllow drainage 
of Lake Ah-i-Ista(ln, and tvl~ctr t l~u  Inlce ovcrtlo~vs the rivcr wntcr comes down very salt." 

159. Fronl Badozni tllc expedition turned to the south ant1 marchod skirt,ing 
the main rnngc of hills tl~roligh tho Kadanai plain until it rcacl~cd Dabrai on 
t.l~e road from Quctta to IIandahar; good reconnoissancc of all this country 
wns made anti was based on trigonoinetric*nlly Axed points. Sobscqucntly, 
wl~cn General Ste~vnrt's forcc n(1ranccd From II:u~tlnhnr on lial)nl, cici Gl~nsni, 
Lieutenant Core accompanied it nud \)-as attncl~ctl to t l ~ c  1st Brigade, which 
corumcnccd its march on the 3Otl1 Narch. The routo taken lei1 for two (bye 
up thc Tnrnalc Valley, tl~cncc across the Tngnlr Pass, on tlic ~~:~tcr-shct l  I ) c t~~~ccn  
tlie Tanlalc ant1 .irg:lstnn Ilivcrs into tllc lChuslik-i-1211d Vallcy, at tlic l~ead of 
wllicll i t  crosse(l an almost ilnl,erccptil)lc water-sl~rd ~11d re-c~it~rctl  tllc Tnrnak 
Valley, opposite to, but  a1,out 10 nliles to thc east of, Kalat-i-Gl~ilxai. Prom 

- 
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this point t,hc roilte followed the foot of the  Surgarh hills, whicll form 
tile eastern flmlk of the  TarllakValley, u p  to wil l~in a short distarlce of Sllalljui, 
in latitude 3 3 O  31', nrhcre the  1st Brigndc joined the main body of t h e  arrny. 
~h~ wllolc force then atlvanccd into the  valley of t h e  Ghnzni liivcr, fougllt 
tile battle of Ahmed-Khel on the  19th April and reached Ghazni two days 
afternrards. 

160. U p  to Sha l~ ju i  Lieutenant Corc's work was based on trigonomctri- 
cally fixed point.~, bu t  bcyond he had to rely on 111ane-table fixings mltl travcrs- 
itlg "iltil he  rcaclicd t,llc T\Tardak Va.llcy al~ove Ghaa~l i  and was able to etFcct 
a junction ~ v i t h  the survcy brought down I)y Major lVoorltliorl~e from Kabul. 
While, llaltiilg a t  Gliazni Lieutenant Gore made a large-sc:ille sl<etcll of 
the in thc vicinity of tlie city, in  1v11icl1 hc mas assisted by several 
oficcrs of tlre forcc. H e  accompanied a small force sent to rcco~inoitre the  
Altalllllr Pass, nud I ~ a d  hoped to reach the sulnnlit of thc? l'ass and o l~ tn in  n 
good of tlle Zurlnut Vallcy beyond, bu t  this mas found impmct~ical)lc, as 
the liills mere occupied ill considerable forcc I)y t l ~ c  enemy. On rcacl~ing 1 l : ~ b u l  
Lieutellant Gore was pcrmitterl by Sir Youald Stewart to  return to  India 
ill order to conlplcte his mapl~ i~ ig .  

l(il. Rtajor E. 1'. Lcacl~,  V.C., hat1 proceeded to Europe on sick leave i n  
conesqllencc of a ~vonud rcccivcd during tllc first camp:rigo. On l ~ i s  return 
Ile mas sent to Rmlrlahar to be availal~le-in comm~~uica t ion  witdl Colonel St .  
John, Lt.I;)., the Political Officcr-Eor any survey work which luight, bc ~ran ted .  
Ecw opporti~ilities mero presented for survcy opcrations, but  iLI:~jor L::ncll 
srlcccerlcd iu rcconnoitcriug a portion of the Arga~ltlnh Vallcy, and i n  estentliug 
t l ~ c  previoos year's survey of the K11:ilircz Vallcy e:~st\vards for some distmlce ; 
he also fixed a, nninl~er  of tllc pellrs on tlic water-shed betmceu the  Argnndab 
and the nppcr ~vatcrs  of the 'l'irin Valley, and ol~tained some valaable inlorma- 
tion conccruiug tllc passcs illto and across tlie Uaz51'3. country. ITnEortuuntely- 
"Tl~c rnl~olc of this rnntwinl, togetller \\,it11 s series of valuable notes couccl.l~ing tlie 
Ilazsra trilws ant1 cmrl~tr,v, rv:ls lost during Ll~e rctrcilt fro111 Rlni\v;~nd aucl duril~g rhe .srrl,sc- 
q~leut evncuntiou of the I i a ~ ~ t l : ~ l ~ a r  cantonment." 
The survey portion has, hon~cvcr, sincc bccn replnccrl during nu explora- 
tion nladc by L i c u t c n a i ~ ~  thc Houourablc 11. G. Tall)ot, R.E., aud Lict~terlaut 
1" B. Longe, R.12., and Ma,jor L c n c l ~  has dra.mn u p  from ~.c:collcction antl sorue 
brief notes wl~icll IIC had saved, n V ~ S U ~ I L L :  of the  iuform:~tion which 110 11:rd col- 
lcctcd of 1111: Uazara country and peoplc, aud has embodied tlie rcsults on 3 

sltctch Innl) 11-hicl~, 110 snys, 
" is so far  v;rlr~:rble that it givcs an  idca of thc ycneral lie oE s coul~try wllich is :rt preserlt 
a perl'ect bl:~nl; al~d the 1,elntive positious i~rler se of the Inore ilnl~ortnl~t tribal tlivisions." 

1G2. A t  the  bcginniug of June,  Arnjor L c n r l ~  slcetched a port,iou of the 
1Iaiwa1id District., ~vhich  lies a t  tlie foot of the  Shall l,[aksiid Raugc antl is in- 
t~crmcrlintc bctwccn thc  Gnr~nno an11 Kl~nltrez Valleys, i l l  contiuuation of tllc? 
prcvious snrvog of tllc Rhalrrcz Vnllcy. IIc s u h s c q ~ l c n t l ~  a,ccolnpa~~ied Geuernl 
Borrows' forcc: to Girisilli and did good servicc ou thc st,alf during the  disastrous 
battlc of I\lniwa.ud ant1 rctrcnt to 1Candnl1ar. H c  was the11 appoillted 1jrigatle 
Major oE Engintrrrs nnd servcrl i n  tllnt capacity t,hrougl~out tlkc dcfencc: of 
Ilnutlal~nl. mltl in  tllc su l ) s~qoent  I)nt,tlc of llantlnllar, \ \ - I I C I ~  tlle ellclily ~ ~ ~ l ( l ~ ~  
Ayitl) I<llnn \vcl*c dcfcntctl by the Britisll troops ulltl(tr Cicucl-nl Sir F. RoIlcrtS. 
For solnc tilnc aCtcr tllcsc C V C I I ~ S  Ilnrtllcr survcy opcrntions a t  a tlistnllce froln 
linlldal~ar werc? ilupr:lctica!~lc ; mcnl~whilc a surrey of the city and its enrirolls 
was C O I I I I P C I I C ~ ~  on tlle scale of G incl~cs to the  milc. 

163. I ~ i c : ~ ~ t . c ~ l m ~ t  thc 1Lononml~lo A[. C. Tnll)ot, It.E., nllcl Licutellnut Longc, 
R.E., accon~pauicd Ucncrnl Sir 17. Robcrt,s in  his ~nc~uoral) lc  marcll Proln l::b~)itl 
to ]linlldi~li.lr ; t , l l ~ y  ~\~c,r(: prcsrnt nt the battle of SCn~ltlallar, mid llave sillcc! I , ~ ~ ~ ,  
enlployctl in S I I ~ ~ I  survcy opcrations as t l ~ c  n ~ o v c ~ n c ~ l t s  of tllc troops cllabled 
tllcln to undcrlalic. 

8.-TIIE O~'ET~ATIONS I N  BELUCIIISTAN. 

1Gh In Scptcm1)or 1870, ns t11c.r~ mas no immct1i:~tl: prospect Illore 
P P I ~ O I I I I F I .  s u r v o  b(:i1ly ull(lerl;:~licl~ ill S ~ ~ t h ~ ~ ~  

hfninr II. nl,nvnn. S.C.. Arsiqtnnt ~ ~ ? ~ ~ i , ~ t ~ ~ ~ l ~ , , t .  Avxlla ' l l i~t , .~~~,  H I Y L ~ ; X I ~  ivas (lil'(lOtC 1 
Jlr. -1. 1'. IJ. L'l~rcu, dsqi r l :u~t  S u ~ . r ~ , y c , ~ .  1st g r , , , ~ ~ .  to p~oocotl  froln ~ ~ n l l t ~ n l l ~ L r  to  Q ~ , ; ~ ~ ~  to ,, l i .  CavLerg , 3rd . 

survey the  couutry butwceu :~ud arouuLl 





2. ~h~ instrumellts for tbe etluipment of such a p:~rty will IJC as  rollow0 :- 
1 sin-i~lch stlbteuse theodolite with full vertical circle 2nd tripod stantl. 
5 plane-tablcs, viz., olle for the  officer in c b n g e  and two for each assistant. 

The two for assistant ehould be i~~terchanqo:~l,lc on onL.stantl and should be of d i rer-  
ent sizes s t ~ d  portnllility. The  coinmittec are of ol~inion tllaL t l ~ e  pl:tin deal t t~ble, 30" x iB", 
I ~ ~ ~ ,  on tile ,.,hole, beell round to be of the  gre:~test use on a c c o u ~ ~ t  of i t s  e ~ ~ ~ i e r i ~ ) r  size and st~rlli- 
lily. I t  en11 be with its stand on n mule or pony w i t l l o ~ ~ t  d i t f i c ~ ~ l t ~  and can be used with 
cnvnlry. B u t  each sl~ould also be ~~rov ided  with n liglitcr, sn~allcr,  ant1 more p o ~ , ~ a h l e  
table, ~ l i i ~ l ~  call be collvel~iently slnng on n man's b:~clc; n really portable table of tbis eyrt I ~ a s  
yet t,o be devised, as  :~lso the  best kind of st:uld. 

Each  oHicer or u s i s t a ~ ~ t  sl~ould ah', be provided with the  f o ~ ~ o w i n g  miuor instruments ;llld 
hooks, viz. :- 
2 trough needles, 1 sight-lvle, 1 telescope or b i ~ ~ o c ~ ~ l n r ,  1 aneroitl b:rrometer, 1 ~ r i s r n a t i c  corn. 

pass a ~ ~ d  s tnnd,  3 thermometers for dcterminiug tbc  l~oiling p i n t  of water, o rd i~~a rq .  :rir 
thermometer, 1 Gllnter scale, 1 beam comp:iss, 1 small b o ~  i ~ ~ s t r n m e n l s ,  1 Sllortrcde's log 
ta\,les, 1 Chambers's log tables, 1 auxiliary tables for facilitatiug tho co~nputntions of the 
Oreat  l'rigonometrical Survey. 

O&er in cliarge should carry in  addition- 
1 Abneyns level, 1 bet s(!xles, 1 maximum and ~n in imum tbermo~neter,  1 nautical alma~lnc, 1 

prismatic subtense in s t ron ie~~ t ,  1 par:~llel rnlcr, 1 palltagr:lph, 1 manual ot' s ~ ~ r v e y i ~ ~ g ,  
2 sets meesuring tapes (steel), I perambulator, I:rm!>s for observiu,n, 1-6' I~elictropc, I 
cllronomcter watch, 1 port:tble sun-dial, spare compass and drawing peus. 
3. S t a / i o ~ r e ~ ~ . - T l ~ e  ordinary forms in use s l ~ o u l ~ l  be inJcnted For heforestarting, in ~ ~ u a ~ ~ t i t i e s  

suited to the 11ature of the work liltely to be undert:ikeu, but uot more than three rnu~~ ths '  sup- 
ply e i t l~er  O F  forms or s t : ~ t i o ~ ~ e r y  need ever be carried. 

4. Ofice t e ~ ~ t n g e  aud l~agg ;~ge  a l l o w a ~ ~ c e  shuuld be on the  same scale as  that  of the s e ~ ~ i o r  
Qllayter Master Ocoeral with t l ~ c  rlivision. 

5. I n  addition to the  usual persou:~l baggage scale, the  follo~ving nil1 be required for the 
Head-Quarters c:~m]- 

Office tent  . . . . . 150 111s. 
,, table . . . . . 20 ,, 

Stirtioue~y oncl small inslrnment . . 160 ,, 
Rlaps and Data  . . . . . 5V ,, 

For public follomers I sepoy's pkl, I~olding 17 persons, or i ts e q u i v a l e ~ ~ t  in snlaller tents. 

171. These recommendations were made on the  following assumptions 
regarding the nature and  cxtent of t h e  work to be undertaken by the Survey 
o5cers  :- 

A.-That a Inrge extent of coulltry, emhmcing several t l~ousand square miles, may be 
either actually visited or sketcl~ed from a distance, (luring t l ~ c  course of a carnprign. 

I).-Tbat every surveyor shol~ld I)e equipped to act i~~tlepentlently, if necessary. 
C.-'Chat there may be no opportunities of visitiiig ally portion of t he  ground twice, and 

therefore that  all surveying must  be do l~e  pnripaasn with the  more or less rapid movcmeuts ot' 
troops along the mrin liues of commu~~ication. 

D.-'L'l~at maps are to Ilc compiled nnd trncetl in tllc field, so tha t  all the  worl; of tile 
Survey call be p l ~ t  into the  hands of the Generals conce r~~ed  :IS sl,eedily ns possil~le. 

E.-Tllat tlie topographical ope ra t io~~s  arc not to cousist ~nerely  of s ~ ~ r v c y s  of the  lilies 
of route, but  are to eml)mce as much as  possible of  tile surro~~ncl ing c o n ~ ~ t r y ,  s ~ ~ d  m ~ ~ s t  t l 1 ~ 1 . ~ -  
fore be c x e c ~ ~ t e d  on a trigooometrical b:~sis ; co~~seqoe~~tl!., t11:rL the  surveyors must always worl: 
toget l~cr  ill pairs, one tloing the  triangnlnt,ion, the  other the topogr :~~ l~ ica l  s l t e t c l ~ i ~ ~ ~ ;  for, wllell 
the  troops are rna rc l l i~~g  rapidly, i t  is in~possil~le lor ally single m:tu to do Lotl~, aud encll  is 
required to snpl)lement t l ~ e  ot l~er .  

I?.-'l'l~et tile Surrcy office with tllc Army will I)e the gcncsrnl d rpb t  for all maps of t l lc 
country wl~iclr may lie pnblisl~etl by tlie Surveyor Geueral's Dcpa r tn~en t  nud be slll~plietl Ibr 
distril~ution as  rcqnircd. 

(3.-Tl~nt the sanctionetl allowance of baggrge and cr l~~iprnent  for every officer in the fieltl 
m l~o  is employed in transport, conlmissnriat or any o l l ~ e r  duties w l ~ i ~ l ~  ol,lige llim to carry llis 
own camp equipage and malie i t  imp~lssil~le for him to join a mess, is 400 Ibs. 

172. Tlle were ol)viollsly 1111lcll i n f l ~ ~ ~ ~ ~ ~ ~ l  by tile circom- 
stance that  tile nlilitnrg occupation of A f g l ~ a l i s t ~ a  \,,as long protamcted, so 
that  the mllolc of tho r q u i l ) ~ n e l ~ t  specified 1)y t,lle commit,tee had been found to 
be necessary. I t  will be ol)rious, I~omcrt:r, much va1unl)le work of 
survey anti rcconnaissancc lnny be done by officers who a,re equipped more liglltly, 
wit11 instriullcnts fcwcr in nulnl~cr  and of a slnnllcr sixc ; and indeed tllnt wllell 
a fol3co hns to nlarcll with grcat rapidity tllrough a n  c u c ~ u ~ ' ~  country, a.s itl 
Gcnrrnl Sir I?. Roberts's march from Kabul t,o ILandahar, i t  mould lIe al)solutely 
nec:cssnry rcstrict tho cqnipmcnt of enc.11 S l ~ r \ - ~ y  ofirrr  to wllat, be 
rcatlily cnrricd al)out 1)y l~imsclf and one or two nttc:utl:lllts. 



38 PART I. : 

173. It will be obvious that  the nature of the equipment must be rnateri- 
n!l!- inflnenccd by the naturo of tlic cluty which the officer has to perform,- 
t l~n t  is to say, by tlle consideration ~ \ ~ l l e t l ~ e r  llc is cxpccted to make a gelzeral 
gcoymphical snrvcy of as much as can he sccn of the country, or a dctniled 
t ~ ~ ~ ~ o ~ r a l ~ l ~ i c a l  survey of the principal military roads and lincs of communicn. 
tion a11d the ground in their immediate noighbourl~ood. Both surveys may 
be inr.aluable to the officers co~ilrnanrling the forces, I)nt it  is scarcely possible 
for 110th to be performed satisfactorily by tlle samc individuals and the salne 
proresses of operation. Thc gencral gmgrqhical  survey of the c o ~ ~ n t r y  is not 
requircd to give much minute dctail, but i t  must bc conducted with some 
precision iu order that what i t  dors givc may bc accurate; on the otller hand, 
the topogapl~ical sketches and reconnaissallces are required to give full details of 
the 'configuration of the ground on botll sitles of the principal military lines of 
communication, and more particularly to show all the hills I)y wliich the roa(ls 
are commanded; for them, home\-e~, fullness of detail is of infinitely greater 
importance than precision of execution. Thc qeogmphical surrey is mostly of 
value for mpid stmtegicnl mol-elnents over a large area of country, lThilc the 
topographical is mostly of n l u e  to aid a general officer in determining t l ~ e  best 
dislmsition of his troops in action or wherever liable to be attacked by an 
enemy. T l ~ e  geoqraphical survey must, necessarily, be made on amuch smaller 
scale than the military topograpl~ici~l sketches, and i t  would be of very little use 
wlicrevrr minute detail is required; but, on tlie othcr hand, the topographical 
sketches ~rould  by no mt'nils suffice of tl~emselves for the construction of a 
rensonnl)ly accurate rnnp of the country. 

174. I n  the first Al'glrm War a large amount of route s~~rvey inp  vas  exe- 
cuted : it  T\ as mostly clone on the scale of 1 incbll = 1 milc, and somo of i t  appears 
to havr 1)ecn of very good qnalily ; but few, if any, attcmpts were ~ n a d c  to car17 
on n genrral geogrnplrical survey of tlre country pn9.i passlc %vith the military 
routc stir\-eys. Thus, when tlir latter came to I)e combincd togethcr, large gaps 
were founcl to exist in onr liilo\\ledgo of tile country ; sufficient data wcre not 
even fortlrcominq for an accurate conlbination of the work ~vlricli 11ad been done, 
the result bring that in tlre mal's of Afghanistan, which were cxecntcd on the I~asis 
of thc ronte wrrcys,  the cities of Kal)rll and ICandnliar are sholrn respectively 
as 7 and 15 mi1c.s west of tlleir tl-oc positions rclativcly to places in the same 
palzllrls of latitude on the British frontier. 

176. It was tlre chief duty of thtb Oficers of tlie Survey Department who 
serred in the last Afghan War to endcnvour to obtain as much information as 
possible of the c o ~ ~ n t r p  a t  largr, nnd not lnerely to operate on thc militarylilies of 
comn~nnicntion. For this D I I I - ~ J O S C  t11cy rvere directed to make general maps of tlre 
country-on scalcs o f  an inc.11 or 2 of an inch to t l ~ c  niile, as might be most snit- 
able in earl1 case-l)y the in~t11od of plane-tabling on a trigonomet~ical basis ; also 
to carry route surtt-ys, oil t l ~ c  1-inch scale, lvitli the most suitable instruments 
al-ailal)lc, over the ~r inc ipal  roatlq t~ -a~c r sed  by the troops. They were, of course, 
expected to makc tlremsclves gcncmlly useful mhcnever occasions might arise for 
their cmpln~meiit 011 other duties; but it was contempIntcc1 that ml~aterer work 
of military ~.econnniqsancc. nlltl skctchiog on scales largcr than that of 1-inch to 
the lnilr n~iglrt 11c r rq~~ i r r r l ,  wor~l(l 11r dolie by solne of the numcrouq fir!d 
enginecbrs nrltl staff oflictlrs nttaclrcd to the army, 11 110 \vert. ~rlorc or 1tt.s shill(~d in 
tlle pcrfor~nancc of such (111tics. Tllus, i t  has rc,sulted that thc 1 ~ ~ i l k  of tllt'ir 
work is on tlle $ ant1 i-i~lc-h scnles ; t l~c i r  rot~tr-survcyi~lnrrg on the 1-inch scalr 
l~r-.cainr grncmlly mergrrl i n  to tlicir smaller scalc maps ; t1ic.y surveyccl I<andnlrnr 
and thr  s ~ ~ r r o ~ ~ n t l i n q  co~lrltry witl~ill a radius of tell n~iles on tllc 1-incll S C ~ ~ P ,  
a1111 l i a l~n l  mrd its en\ irons on thc 4-inch scalc ; l)ui the 1)ulk of the work of 
n ~ i l i t n ~ g  rrc-onnais\nrice nas done chiefly on the 6-in(-11 scale, I)y fit:ld cngincc'rs 
a11d st:\fl' oficcrs 11 110 \YPI.C nttachcd to th(: sevcrnl tlil-i\ions ol the almy ; r ~ g i -  
nlent:ll offic-cr, a erc nl\o 1argr.lp ~ml,ln:;rd in mal,ing iicld skc~tcl~cs and reports. 

h(. Survc\yor Geliernl is of opinion that this srl)nration of the work 
of llrwi<r nulltnry sun-ey fmrn tllnt of npprouir~lnte mihtary rc('ollnaissanre, 
tllc f(lr1nt.r 1)rilig nllottrd to 1 Ilc ~~~ofcssion:rl mihtarp SW'lcFo1', file lnttcl' to the 

or iicl(l rnginecbr, is a judicious arrangement l ~ l ~ i ~ l l  tle<erl.es official 
recognition alld sl,(~ultl IJC laid clown as n rule for futIlr(, puitl:lllce. I t  Jvab 
found to work well O I I  (Ire n l~o lc  during the late cn~lpaii'll, tllollgh it was not 
formally introduced, 1)ut rnerc.1~. came to bc adopted in course of tinlens the 



nlost nl~l)~-olwi:~tc way of employing the sctcml oficrrs ~vllosc serliccs n-rrc 
..llnil;ll)le for t l ~ r  various h i~ lds  of l\orl< to I)r pcrformc~tl. Ilnd tho 11ri1lril)le 

g ~ l l c r ~ l l j -  atlol~tcbtl from tllr ontwt,  c \ c n  I~ct t rrrc~snl ls  ni igl~t  ha\-e l~csc'n 
ol)tnil~ctl, ilntl t l~crc  arc1 u ~ : ~ u y  c.xrc>llrl~t reasons for its atlol>tion i n  future cam- 
paiplls in  India. 1'111. survey of n largr extent of (-OIIII~I,Y, more 11nrtirulmly 
dul,i~]q \~nrric,(l lnovcmcnts of trool~s, is onc ndricll is 0111 iouslp n1o1.c likrly to  I)e 
l)c*rfornlc~tl s:~tisfactorily by n 1nilital.y oficer w11o Ilad Lwen co~lstnntly p~,:ictising 
t l ~ c  clrltics of n I)rofc~~\ional slwrc'yor, t l ~ n n  l ~ y  n ficltl cnyincrr or staff oficer, 
n.110 I I : I ~  bcrn as constantly m ~ p l o ~ c ~ t l  on otl1c.r d~rtics. On  tlic ot111.r Ilnntl, in  

lvorli of 11lilit:lry reconnaiss:unce, tllc ],rofc~s\ional snrl ckor  nay, fro111 want 
of nlilitarp trainil~g, 1)c oft(-II a t  n tlis:ldrnnt:~qr as compal.ctl 11 it11 the s t a f  ofircr,  
and lnay not succcrd as I\ ('11 in 01)taininq loc:11 ii~l'o~.ulation on 1 al.io11s points 
afic.ting the nlo\emc.nts of t l ~ e  trool)s, ~ v l ~ i c l ~  is usually of gl.c~:tl 1a111r to  a 
g e ~ ~ e m l  oficc.r, and map cvcu I)c of more importanrr th;ln tho topoyr,~pl~ical 
skc~tc.l~c,s ; t l ~ i s  I\-orli sl~ould, therefore, be prrformed 11 I~enc*vrr possil)lc 1)y staiT or 
reg iu~e~l ta l  oKicel.s, r a l l~er  t l ~ n n  1)rol'cssional hurl eyors. Suc.11 t l i~is ion of lalrour 
has t l ~ e  f l ~ r t l ~ c r  atlvnntage of c11il)lo~ing e a c l ~  officer on tha t  worli in  ~ ~ C S L I C C L \ S S  

of \r l~icll  Ile is most iul~ucdiatcly interested. 

17:. T l ~ c  rccc,nt, p~~l)lic:ltio~l of the icport of the Comn~it tce appointed by 
tllc Srclsrtary of Stat(. for VTar to  rcpol't on tllc Systenl of In\truction for 
RIilitm*y Skc,tcllinq rnld S r ~ r v c ~  inq, ill t h ~  British Arm?, :itFords tltc Surveyor 
~ctll(>rnl a n  o l ) l l o r t u l ~ i t ~  oF oEering sllqgrstions on the rccon~rnc~ldaiions of t h e  
Colnlnittre on t\\,o of importa~~c*e l\llicll may well ~,ec-ci\~e f ~ ~ r t h e r  consi- 
(lrmtion, f irs t ,  tl1e " rc.-introduction or tllc plane-table in  its simplest form" as an 
instrllnlrnt, of S I I ~ V C Y  ; and, s eco~~r l l y ,  t h ~  " sul~stitution of t h ~ ~ ~ y s t c ~ n  of showing 
lIill fntturrs ))y sl~ndillg in n~czzotint, wit11 s tump and pondered chalk, o r  lest1 
froln a l>rllcil, for tlre one now in forcc of indicating them by  llorizontal hachures." 

178. Tllr Collmritteo rccomnlend the re-introduction of tlie 11lane-table 
on tllc follo\ling grounds: that  it  is " the principal instrument used in Indin 
for sllrl c,ying ;" that  it " can Ije U O J ~  mndc as ligllr as t l ~ e  sketching case, mhicll 
every mall \vnrkiug n ' i t l~ a 1)risnlalie coml3ass usually carries ;" aud tha t  i t  may  
I)e cnlllloged in countries, sue11 as Soutl~ern Africa, " where tllc prismatic corn- 
1,aSS n as very ullrclinl)lr, aucl in  some cast.s alniost uselrss, owing to the  poll-er- 
ful  local attraction i n  tllc ground." NOW, i t  is inipossiblc that  plane-tables of 
the  f o r r ~  and drsiqn rml be made to snbserre the  two conditions of port- 
alli]itr and intlc~pc~ntl(~ncy of the ~nagnr t ic  ronlpass. This may be readily inferred 
fronl t11o follo\cing drscril)tion of the plane-table w1;hich is used i n  the  
Sur\rc$p D c p a ~  tlnnlt.  

179. Tll(- plnnc-tal)lc is ordinnrilg 30 inches long by 24 broad and g of a n  
incll t l~ ick ,  mlrl is made of t \ ~ c  ligI~to\t I\ ood procllrnl)lc, n ell seasoned and not 
lial)lc to war), to  a n  extcnt that  \\.ill scn\il)ly distort the plane of t h e  table. I t  
is usually \1111plircl with n strong alld \~cll-l]rncr(l tripod stnlld, on rn l~ ic l~  it  can be 
s(lt alld cln~npcd vcr>- f11.ni1 y ; folding tripods nit11 t ig l~ ten ing  screws are  also 
llscd occasiollally nnrl are a l ~ o u t  tU'0-tllirds of the weigllt, 12 lbs., of the  braced 
tripotI. TIIP plane-table is also sul)pliecl nritll a n  el~onp sight-rule, n-llich 
is tlsl~ally about 27 inclles in  l r i ig t l~  by  2 illchcs in  breadt l~,  and carries 1)rass 
sight vanes nI~ont  4 inclles high nt each clld, bg means of whicll the  1.nle can 
trnly directcd on any ~llrl.ouIIding 0l)jcct. 'I'hc l o ~ e l '  surface of the  rule and 
the upper snrfacc of the lal)ltb l~cillg I ~ ~ t l l  truly planetl-so that  t l ~ e  rule mill rest 
evc uly on all parts of the table over a.11ic.h it may he brougl~t-the t\vo togc,tller 
col~stiiutc a surl-PJ-ing instrl~mcnt 11-11icll niay br  r~nployetl i n t I c l ~ e l l t l ~ ~ t l ~  of 
any instrumc~nt for mcns~ving mlglcs, such RS tlleodolitc, scxtmlt, or ul;lqlletir 
ronlp""c. provided that  tllc t:ll)lp lvllm set up is flrlnly c~anlped to its stand, and 
is not li 11)lr to hc tllroI\n out of positioll 1)). tllc lightness or lreakness of its 
support.. B u t  if the  111:1nc-tnl1lc~ is to take the place of all ot11c.r iustrunlel1ts, 
sntl l)c crnployctl in localities I V ~ P ~ C  local mngnctic at,traction rentlers the  
ntic conlpnss useless, i t  lullst I)c true in sllrl'n~~e and free from sllnke : thus, it 
cannot I)c inatlc matrrially lighter illan the ordin:lrg Indian plalnnc-tal)lr, ,lvlliell 
I\ txiglrs nl~out  26 11,s. with stand nnd sight-rule complete, and cannot wrll bc 
carried  bout by 1c.s~ than t n o  l)c~rsolls, and is certaillly a vcly awkurard instru- 
mcnt to t a l ~ c  almut on horsc~back. 

190. I t  mould al)pear, therefore, illat Ihc oficcrs who havc reported to the 



Committee in commendation of tlie ~~lanca-table on the g r o ~ ~ n d s  t l ~ n t  l L  tlic t:,blC 
itself can be now made as light as the sketching case wl~icll every nlan 
working with a prismatic compa4s us~l:~lly carrics; and tlie legs, 1vIlic1~ are 
separate, can be made so as not to I)c ~nucli  more inconvcuient to cnrry than a 
large sticli," must l~nvc bccn tl~inking, uot of a plane-tnhle formitlg a collie 
plete survey instrunlcnt in itsclf as ahove described, but of onc requiring to 
used in combination with a magnetic neetlle to govcrn tlle setting-111) of tilt. 
table, and, therefore, as uscless as tlie prismatic compnss woultl 1)c in localities 
influenced by local attmction. Still, suclr an  instrument \vould be vcry ser- 
viceable in fnrnisl~ing a small table, on which the topographer can work in lllucll 
greater comfort and ease, and therefore with grezter rapidity, than on tllc 
ordinasy sketclling block. 

181. The magnetic needle is usually of so great assistance in enallling 
plane-table to be speedily adjnstcd to the true rneridinu that a long trougll 
needle is invariably supplied to t w r y  plaue-ta1)lt.r on the Iutliau Survey ; tile 
table is first brought iuto position m-ith thc nit1 of the necclle, and fillally atl- 
justed by tlie siglit-rule on surrounding fixcd ol~jocts, as tlie magnetio positioll 
cannot be relied on. But  firmness and truehcss of tal)le, and accur;lcy of 
rule, are essentially necessary to obtain good rcsultv wlirn the plane-tnI)le is 
employed, as usual, independently of all otlicr angle-measuring instruments, 
after once i t  llas been brought into position. 

182. On the otlier hand, a much slnnllcr ta l~ le  than the Indian plane-table, 
mounted on a folding tripod stand, such as is llsl?ally supplicd for the support 
of a prismatic compass, may be used in combiuation with a small tllcodolitc., 
with cutire satisfaction m regards accuracy of rrsnlts, t l ~ o u g l ~  with sornc~\.hat 
more of labour than in the case of tlie 1)lanc-ta1)lc pure a11tl si111l)le ; for tho 
angles must be measured with the tlieotlolite and laid off with a protmctor. 
B a t  the operations would be independent of the mngnctic necdle, ant1 un- 
affected by any accidental displacelncnt of t l ~ c  talblc Probably thc best 
and most convenit-tit of theodolites to employ for extrndcd operations in n-llicli 
more or less precision is necesmry ~vould be Casclla's little altazimuths, wit11 
3-inch horizoiltal m ~ d  vcrtical circlcs divid(~tl to rcad minutes, tclescopic ponrer b+, 
weight in box 4; lbs., wciglit of stand 3) Ibs. For ordinary toln)gl:zl)liical re- 
connaissance it moaltl sufficc to employ :i prismatic compass, which niigltt be 
rested on tlie table itself; then the rx tm ~vciglrt to be carried about, as 
rompnred with that  of a Ilantl-lleld prismatic compnss ant1 sketchin: block, 
would be mcrcly tlie excess of the nrciqllt of the tal)l(l ovcr that of tlie block, 
pltcs the wciglit of the lolding tripotl s t  trltl, all n~hicll rirctl not be illore tlian 
5 11)s. 

183. The qucstion of thc proprirty of clnploging tllc plane-tnblc, pure and 
simple, is much influenced by tlie scale on mllicl~ t l ~ c  surrcy or rrconnnisssnce 
is to be nlade. The instrument is spccinlly valual)le for determining the posi- 
tions of all surrounding points ml~irli al-r visible a t  two or n~orc  fixcrl stations, 
or for detcrmining the pnsition of a station a t  1vllic.11 t lie tnl~le is s:>t u!~, 1 ) ~  
interpolation frooi siu-ronntling points whicli l~avc alrratly l~ccn iixc~l I J ~  trian- 
gulation. Thc plane-tabliny in Nortllern llfgllanistan w:~s a t  tlir o u t d  entirely 
based ou poiuts which had been fisrtl on the s~unlrnits ot' tllc qrc,at nlonntain 
nnges  in previous ymrs, l ~ y  o1)semations from the fr0ntic.r station\ of tllr Indian 
tl-ianpolntion, ant1 of wllicli the positions arc givcn in Synol)tit:nl Volume I of 
the resnlts of tlie opmtions of the Grcnt Trigouotuctricnl Survcy of India. 
&Inny of these points mrre 30 to 60 miles distant fro111 tlle l)lnnc-tnl,lt.r: tl~u.;, 
ns tllc size of t l ~ c  tables was 30 by 2k inches, a largc~r scalc than : of an incll 
to ttle conl(1 not \)c usecl witliout discarding SI~V(T:I~ of tllc Inore (Iist:lnt 
points, n.llicl\ miqllt often be of much service to the plan~-tal)lcr in interl)olatin# - 
his position. 

Is&. 'L'llc scales recommendctl by t l ~ c  \\-XI. OiTrc~. Coni~nittccarc 1 to 2 illchcs 
to tllc. ulile for roads and rivers, al~tl O inc.lrcv For 1)ositions a ~ i d  ('atul)~. TII(' 
lalgcst of thcsc sraltls was acloptcttl ill iifgllat~istnri for t l ~ c  ICuranl Valley and 
t,llc road from tllcnce to l<al)ul r.,d tlic: Slr~~tnrg:~rtlan Pass, for tlic road tllrongh 
thc pnwcs l~ct\rcc:~i l<al)ul ant1 .Jcll:~lxl)ntl, alld for thc: 1illyl)cr Pass. Obviously, 
wllel-e so Inrg(: a scale is usctl, the work must necessarily 1)c of the nature of 
wconnaissnncc rather than csnct. survey. IVl~cn done on a skctcl~ing I~lock, :r 
large uunlbcr of sllcets of 1)al)rr n~rlst be usrd, ant1 this is vcry tronl)lt~son~c at, 
tile tiIuc nftcrwnrds in joining the slrcuts togr-tl~cr. For rccounnissauco 011 



a large scale, regular plane-tabling is not suited, as a sufficiency of well-marked 
points for the plane-tal)lcr to work on would probal~ly not fall within the limita 
of t,llc paper. B ~ t t  when working wit11 a small tablc and a prismatic compass, 
in tile mannt.1. indic-atcd in paragrap11 182, papcr mountcd on clot11 in shccts ex- 
tcllding co1isidcra1)ly I~c~yond tlic limits of tlle tal~lc, may he used with advantage, 
with the aitl of a fc\v draming brads to pin c1o1r.n the skcrt on the hoard a t  the 
part, wllicl~ is wanttbrl. This method was practised during tlic last tllree ycars of 
t l ~ c  'l'rans-Intius Survvy of 1840-56, and was fo~lnd most conrenicnt ; tlie paper, 
rno~ultctl on brown hollaud, 11~as obtaiued in rolls a yard nridc, from n-l1ic11 any 
dl.sircd lcnytll, usuillly 14  yards, ~nigllt be cut  ; tllc table xraq only 1 foot square, 
and was mou~ltctl on tllc stznd of a prismatic compass ; thr  angles mere measured 
wit11 a 5-invli tl~eodolite, the slnallest av:lilal)le a t  tlic timc, and wcrc plotted 
\pit11 :L protractor and marquoisc scales ; tllr scale of the surrey was 1 inch to 
tile nlilc; tlie pnpcr was piuried down to tlie board with 1)r:~ds whcn in use, 
and rolled up m~tl ltept in a wax-clot11 case when not in use. The wllole of the 
instrulncnts ~ n i f i l ~ t  1)e carried abont by two persons, wliether on foot or horseback, 
witl~out dilficulty. For ordinary military reconliaissancea roll of paper mounted 
on c-lotlt, 12 to 18 incllcs wide antl 2% to 30 inches loug, would prol)ul)ly suffice, 
and a was-cloth cover would be ample protection for i t  whilc being carried 
allo~lt; tllc corrcsl)ontling i11st1-u~ncntal equipmeut would be a light table, 
10 to 12 incltcs square, morultt~d 011 a foldiug tripod stand ; a prisnlatic compass, 
a protr:~ctor, antl n scale ~vith folding sights which might be used on occasion 
as a sigl~t-rde.  

186. As regards the substitution of sllnding in mezzotit~t for the present 
systenl of 11o~i~o11tal hacll~ircs, iu order to sllow hill features, there taau be no 

but that maps so produced could I)e drawn ~vitli greater mpidity and 
would, as a rule, bc clearer and better unclerstood. Wlicn only a single copy of 
a &etch or map is wanted, nothing better can be desired. But if several copies 
arc as spccdily as possible, as frequently happens, then the map sho~lld 
be dra~vn with a vie\{, to adapting it for the only process m11icl1 is a t  present 
known for obtaining speerly reproduction and multiplication, ab. ,  pliotographic 
transCer to stonc 01% zinc. This process enablcs pen and ink drawing, however ela- 
borate and complicated, to be reproduced and multiplied satisfactorily antl with 
great rapidity; but i t  cannot reproduce mezzotint. Tlius an original drawing in 
mezzotint must always be redmnVn by Iiand, on transfer paper or stone, before ic 
can Ile multil)licd, antl t l~ is  is usually a slow and laborious process, requiring much 
lnorc time thau dircct reproduction by pliotogmpliy ; consequently, all maps and 
sketcllrs ~vllich are rcquired to bc spccdily multiplied s h o ~ ~ l d  bc drawn in pen and 
ink. As rrqards reproduction it is immaterial whether tllc hachuring of the liill 
fcaturcs is cira~vn vertirnlly or horizontally; but for clearness and general legi- 
bility vertical Iinclrures arc usually preferable in snlall-scale maps, and horizontal 
ill large-scalc ones. 

1%. Tllc speedy reprodurtion and multiplication by tliis Departmerit of tile 
maps and skctchcs wl~ich were rcceivcd from Afgllanistan, directly or througll 
the Qanrtcr AIaster Gcncml's, t l ~ r  Porcign and other offices, coilstitutes a feature 
of m u r l ~  i~nportnncc as rcgards tlle eonl~cction of the Survey Departmellt nrith 
the general business of the campaign. Up to tlle end of 1880 over 400 maps aud 
sketches, in sections of varior~s siet.s mnging from " double elephant" rlo1\1u to 
c'  foolscap," ol)tained from all quarters, wrre rcprodnced by p l ~ o t o z i ~ ~ c o g m ~ ~ ~ ~ ~  ; 
upwards of 50,000 j)rints wcbre t:lkc.n, giving an average of about 125 copies for 
enc.11 subjct-t : tllr a\-cr:~gc tilnc wllicl~ cl:~l)sed betwcrn tlic receipt of an origiunl 
map or skctcl~ in tllr photozi~icogmpliic o5ce and thc issue of t l ~ e  reqlIisite 
nulnber of co1,ic.i fro111 that to the dcal~atch olficc, wns 5 days for eacli subject, 
including S~u~tlayq nnd hnlitlays ant1 tltc. time spelit ill examining thl. proofs anti 
correcting tlw zinc pl:rtcs ; ordiuarily when tllc origillal was clearly dm\rn,  so 
that t l ~ c  1)latt.s ditl not require corrcctiou, 200 copics could be supplled witllout 
nurch diliiculty on tlte tlrirtl (lay aftcr its rcccipt in the pllotograpllic- 
nntl In not a fctrv c.a\c5s copics wt,re despatched to tlle Generals and Stat Omcer\ 
In ~ l f ' ~ I ~ : ~ n i s t : ~ n  I)y tllr t11il.d tl:~y. 

187. Jn s o w  itls(:u~ccs t l ~ c  prints wrre 1o11gl1 find coarse, hrrt tlli, n,a5 
br rn~tw 1 1 1 ~  originals wtbrc in tlle snnic couditio~l. Yliotozincogral~l~~ catmot 
do ulore t l~au produc.11 n facsi~llilc of auy subjcct ; it  cannot improI ou, 

L 



indeed is liahle to pl.ocluce somctliing sliglitly less good tlian, the original. 
n map, howcvcr rough ant1 coarse, ruay, if s~ipplied irzstnl~lel., be often of far 
more value than an elahomtely finislied map sapplicd sollle tilllo aFterwarcIs. 
Thus the gcncml principle was followed, of furnishing the Govcrll~nenl Oficrs, 
the Army LIcad Quarters and thc OWcers commaudiug the troops in Afgliauistan, 
with facsilnilcs of all luaps and sketchcs precisely as received, so tliat tile 
persons nlost illtercstcd niigl~t  1)e placr11 as spet.dily nq possil~le in ~)osscssiou of 
all the latest information ava;lnhle. Nclv mnps rrclrc conlpile(1 in t l ~ e  Surveyor 
General's Offices as soon as possible after any ncm information was rcceivcd ; 
and ncm editions of previous mnps were publislied from time to time as rapidly 
as was practicable. But the labour of re-clmwiug and compiling was grcat ; and 
a long.pcriod \\,as consequently liable to elapse I ) c t ~ ~ c c u  tlic 1)ul)lication of tlie 
facsinnles of the primary materials, and tlic pnl)licatiou of the rnnp'i into ~~,llicll 
these materials mere incorporated. Tl~us,  tlie speedy publication of tlie oriqiuals 
was a dcsiderat~un of grcat ilnportnnce, aud tltc Survey Dcpartlnent may clainl 
credit for the manncr in which tli:~t  ant lins bcen suplllied. 

188. It may be here statcd tllat most of tlie maps snpplied for the use of 
the oeicers in Afgllauistmi were printed on calico instcatl of papcr. Prints on 
calico are nearly as sllarp aurl clear as on the l~cs t  papcr ; t l ~ c  clotll is lighter, 
more readily foldcd, much more conreilient to carry about, and far less liable 
to  bc torn mld injured, than any of tlie variouq kinds of paper 011 whicll maps 
are usually printed. 011 tlic otllcr I~aild, tlicy arc not so \\,ell suited for tlie 
insertion of correction and addition:~l uiat ter. 'I'llus, a few prints oil paper were 
also furnished to sup1)lemellt the prints on cloth. 

XXV.-TItANS-PRONTIGIt I EXPLORATIONS. 

Irrn~uo~ldy I l ~ ~ , e r  & r p o r n t z u ~ r .  

189. I n  the early pnrt of 1879, C:~ptniu J. E. Sandeman, Dppnt,y Superin- 
tendent, in charge of tlie Cntlastrnl Survey in the I - I an tha~ac ld~  District, firitisll 
Burma, Was requested, wit11 the sanctiou of thc Chief Conlnlissioncr, to train a 
native of Burnla, with n view to his I~cinq cn~l~loyed in exl)lorinq t]lc ul)per 
course of the Irramadily Rircr, bcyond Bnmo. 'l'ownrds the endof the ycar, this 
man had acquired a sufficient knowlcdgc of his duties to be slarted on a preli- 
minary exploration. 

190. A full account of his journey ant1 adventnres will l)c found in 
Captain Sandeman's report in tlie appentlix. IIrrc, tl~erelore, it  is unl~eccssary 
to say more tlian that  lie started by stcamcr from Raugoon with two corn- 
panions of liis own sclec-tion, and ari-ivcd nt Bamo early in Novenl1)er 1879. 
'l'lience the party went 1111 tlic river in I~oats, first to tllc villagc of Haw-ka in 
lntitutlc 25" (i', and tl1c.n to Jia-cl~o, onc>c nn important city, in lntitude 25" 20' at 
an  elevation of about 1,000 feet al~ove tlie sea. Tllc:ncc he l~rocectlc~d Ily lanrl, 
l~acing distance3 and ttlhrilig benrillgs, u11 to Alogounq-poon Nailig-Iiou~lg ill 
latitude ?Go 8', a t  wliirli place tlie cxplor;ltio11 tern~inated. 

191. At the villagr of JI:linqua, a l~ou t  16 miles north of Rn-ello, tlie 
Uuri~lcse frontier was rencllecl. T11e country I)cgolltl is in11al)itcd I I ~  ICnol~ins 
or Icausa-liacliins, auiong wlloln no Slinns reside, ant1 t h r  pc,oplc "0 

triljute to Burma. T\\,o days afterwartls tlie r i l l , ~ g ~  of Pouh-sail 1)ooll was 
rt~:~cllc.tl, wlience a ric-m ~r i l s  olltained of tlrc junction of the caqtern ant1 ocstcrll 
I~rauc.l~~s of the Irra\r addy Rivctr,  bout 5 nliles to tlic ~ i ~ r t l ~ - \ v r s t .  T l ~ e  ~ ~ c s t c r n  
I)mncl~ (called the AIalcr-lin) hat1 prc~iously been ~ioticctl to 1)r ronsitleral)ly 
s\\ ollcn and al)out 503 paces midc, while tlic castrnl 11mncl1 (called Al~ll-ka), 
wllicll was now reaclic.d, n ns Pound to ljc low a ~ l d  flo~ving in a st~.ca~ii a l~out  
100 1)atSes wiele, tlo\\n ~nl)i(ls and over lnrgc rocks. Tlie pro1)le or the country 
stntetl lliat tllr great iucrc.ase in tlic nlntcrs or the tvrstcrll I,rancli nn5 tlue to 
t l l r~ Llll~ltillg of  t l ~ e  s~low a t  its sourcos, and there can 11c little d o r ~ l ~ t  that 
tll,. \\ c,tcrll I,rfincll is tllca lnrqcr of tile t ~ \  o nlltl rises ill lligllcr mngrs. 

I!)?. S,lt~ll infol-lllntion as coultl I IC  ol~tnil~cd froin tlic nnt i\ c5 ol' the country 
to tile clt;.ct tllnt tllc castern brancll lias two prinripnl afll~lc~nts, one flow- 

il ls  f r o m  the past, \vlliCJ1 is 1)elievtd to In\-e its sourcc* in the Ntll~uqsa Lakc, 
:,lid tile from tile nort l~,  which is said to rise: ill t l ~ c  l~ills at six dnyr' 
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jourllcy froln Jlo-gouuq-poon, t l ~ c  d:~ys' jourury bcitlg rrclioneil nt eight to ttbu 
of tile w( ,~ tc ru  I)r:Lnc\l it way btntcd tllnt its so1lrcc.s nsc i n  the  " I(~1ltce 

e,ouutrg," a t  a :(listallcc of about 23 d a ~ s '  jounlry from Kn-cho. T l~uq  it i¶ 
l l igt ly  probn1)lc that  this is t h r  l ~ r a n c l ~  of the rirclr rraclrc.il by  Wilcox in 
his jourllpy from Assnlll i n  1827, \\,hicl~ is drscril)rd i n  Vol~tnie  XVII of 
the Itcsenrrlics of the Asi:ltic Socic4y of Dengal, Calcottn, 1833. The ex- 
l)lorcrs' " I<:1lltre " is ol)viously itlc~~tic-a1 wit11 Wilcox's " K11:lnti." 

1!)3. 111 tltc acconll)nnying nlnp of Some Sources of thc  ltiver Irmwnrldy 
aljovr Bamo, the  country belo\\- t h e  1)amllel of 26" 30' is tnkerl Pmni n mnp by  
Captain S ln(~clunll, ~ rh ic l l  \sns conlpiletl solcly from t h e  cxplorcrs' field I)Ookq, 
alld in \vlricll t l ~ c  sdol)tctl origin is tllc p o ~ i t i o r ~  O F  B : ~ ~ t ~ o - l n t i t ~ ~ d t ~  2 4 O  lG ' ,  longi- 
tude 96" 53' 47"-ahicl~ w:~s dctermi~lcd ill 186X l)y C : ~ p t n i ~ ~  Uoc\.crs ant1 first 
rlnl)loyc,tl irl tllch map illustrnting Dr. iindcrson's rcl~ort  on tllr rxl)etlition to  
Wcslern l'unml (Calcutta, 1871). T l ~ e  country north of thc  parallel of 25" is 
takcn from TT'ilcox's map of his surveys and routes in  U p l ~ c r  A \ s n ~ n  and  Burma 
d a r i t ~ g  lbX5 to 1828. A portion of a s~~laller-scale map 1 , ~  li'ntlter Uesgodins 
to illuhtrnte a, papcr on t l ~ c  eastern Srollticr of Thil)ct, ~ v l r i c l ~  lle Itas rcceutly 

to t l ~ e  Asiatic Society of Bcngnl, is also given for con1l)ari~on. It 
nil1 bc seen t l ~ a t  the  information obtaiucd from t l~cse tliree indel>endent soarccs 
is fairly accor(lant, t l~ougll grcatcr exnctit,ucle is still a desitlcrat~un of import- 
ancc for corrcbct ;cogmplly. Tlic adoptcd longitudc of Barno, on w l ~ i c l ~  thc 
lower portion of the nmp is b a r d ,  is about 4 111iles to  the  \rest oC that cmploged 
by Coloncl Yule in  the   nap prtblishcd in his " Narmtire  of the  Mi\sion to tlre 
Court of A r n  in 1556," and 10 miles to the west of t l ~ n t  assignrd l)y ll'ilcox 
iu 1828, not fro111 actual surrey bu t  from s ~ ~ c h  inlormation of ~ t inemr i r s  as  was 
t,lieu al~ailnl)lc. The nrw value was dctcrmincd by Cnptaiu 13owcrs, of t l ~ e  
n~crcnntilc I\'I:lrille Srrvice, wlirn 11c visited Bnmo as onr of the mcmljcrs of tlre 
Yullnn exl)etlitioti ; Dr. Andt~rson states tha t  Captain Bowers hat1 la~lcl l  pre- 
vious expcricucc in astrouomical ohservntious, mas a r r r y  rnt-cI111 o l ~ s ~ r v e r ,  
and clr~rotcd mmly n night to the object of (leterrnitling the  1)osttions of 3nmo.  
Wilcox's louyitutlc~s ill Assntn, on \vI1ical1 thc upper portion of thc  mnp is l)nscd, 
havc bccn very closely corroborated by rccent operations of t l ~ e  Grcnt Trigono- 
nietrical Surrc.y ; but  Wilcos docs not n1)pcar to linve bccn nl)lc to take nuy 
obser~at ions for lot~gitutlc \vl~cn IIC reacllcd tllc Irmmndr1,y River;  tllns his map 
oE thc  country b c t ~ v c m  hssnrn and t h e  Irrnwaddy rests on a rontc survey, which 
was executed ~uldcr  considcrnblc difficulties and was cllcckecl only by obserm- 
tions for latitude. T l~erc  may possibly be n little too much eastillgin tllc ulll)pr 
and too nl11c11 westing i n  t h r  lomrr portion of the nccompanylllg lllnp ; b u t  
uudcr cxiding C ~ I ' C I I I U S ~ : L ~ ~ C ~ S  it is 1)refer;lljle to slio\v tile results of eacll snrt-ey 
indcpclldrntly of tllc o t l~er ,  and to postpone any attelnpt to colubinc tllc two 
11uti1 a sur r ry  I ~ n s  I~c~cn nlntlr of thc :IS ycst unlino\vu coarsc of the  tunill ljmncll 
of t l ~ c  Irmantldy, 1,c~lwc~en Wilcos's Moong-Khanti alld the explorers' jLuuction 
of the  Mnlec-lta and i\lch-kn Rivers. 

194. Coloncl Tnnncr \\,as returning to rcccss quartcm to 1)ring u p  Iris map. 
l)ing and cnlcrrlntions of n ork tloilc d i~r iug  the sumiiic~r of 1890, ant1 llatl rcacl1~(1 
Lnl~orc., nrllen 11r 11 ns ortlercd 1)nelc to Sirinncar and placctl iu  cot~rtu:~ntl of 
I)orIy of troop5 ill tllr service of tllr Rli~hnl,:~i:rl~ of I i : ~ s l l ~ l ~ i ~ ~ ,  n ~ l d c r  i ~ t s t r ~ e t i o l r ~  
to l)rocct~cl to Gilg.it for tllc rcblief of A1:rjor B~il t l~r l l~lr ,  tlrc I'olttic:~l Ofliccr, wllosc 
qafety l~ntl I)(TII 1rn1)rrillcd by a gcncral rising of the  sur ror t~~dinq  t r i l~ rs  n i t h  
thc avowrd intention of snbvrrting tllc- nuthorit~r ol' tllc n l a l ~ a r a j : ~ l ~  ill those 
rrqions. T l ~ i s  l ~ a s  prcventcd llilu fro111 c o m l ) l c t ~ ~ ~ q  111s mnl)l)ing or doin? Illore 
tlinr~ srtbmit n IN icf report of his sllr\-c>y ol)c~~-:~tious. LIc I~ns, llo~vc~rcr, inti- 
m:~tcd tlrnt, wit11 the i~s~istnncc of his nntire Sorlcyor, Al~lnrt l  Ali, Ilc mailc a 
n~~~nll-sc.alc~ gcogml)l~ical s u n  ey of a n  arrn of al)out 2,000 squnrc luilrs tllll~inq 
t l ~ v  last iieltl season, ant1 that  the  liinits of t l ~ ~  Gilqit map-non- c s t c ~ ~ ~ l , ~ e l  as frLr 
soutll-mqt as Astor, nortlle.ards to the  great raugc 1111icll sel):~ratcs littlr Oul l jn l  
from (;~lqit,  s o u t l ~ ~ ~ , n r d s  to Chilns, ant1 ~vertwards to thc  m o u t l ~  O F  tllc \Vrlrslli- 
q l ~ l u  ltiver a t  t l ~ c  cutmnce to t l ~ c  l'nsln Vnllt~g. Scbcral of tllespurs rnllicll r u n  



down from the range west of the IChagan Valley to the Indus have been fixed, 
but the names of the valleys betwecn them ]rave not been ascertained. The 
positions of several far distant peaks on tlrc Hindu-Kush range have been fixed, 
and among them the summit of the notable l'irich Mir mountain, first brought 
to notice by Major Biddulpli, wlrich lies to the north of Chitral, and lises to a 
height of betmecn 24,000 and 25,000 fcet as approximately deduced by Colonel 
Tanner from his preliminary calculations. 

XXVII.-THE TIDAL OPERA'FIONS. 

195. These opcrations are progressing very satisfactorily, in accordance 

l'~r.rsonmrl. with the programme prescribed by the Gov- 
Cnptnin A. \V. Iloird. R.E., Assistant Supe r  el'nmcnt of India, for obtaining a systematic 

i ~ ~ t c ~ l ~ l e n t  1st ~n~tlc. 
Mr. \v. G.  IIevcrIrg. Offieinting Assis tn~~t  record of tidal phenomena on Indian coasts, 

Sopcriz~tevndcnt L ) I I ~ I  gl.lld~. wl~ich is given in section X I  of the Genewl 
Bfr. 1'. El. I ~ c ~ ~ d u l l ,  Aasistnl~t Survejor 1st Report on tllc OI,erations of the areat  ~ ~ i ~ ~ -  gn~tlc. 
311.. E. J. ( ' o~~nor ,  Assistnt~t SUTVPJOT 1st nometrical Survey for 1876-77. When the lmt 

grade. 
Uhondu V i n a ~ c k ,  S~~b.Survc~cr. annual report was submitted, self-registering 

tidal illstrumcnts had hccn set up and werc in 
operation at eight ports,-viz., Adcn, Kurrachee, Boml)ay, Karwar, Beypore, 
Pauu~ l~en ,  AIadras and Vizagapatam ; these instruments have bccn in opera- 
tion tl~roughout the year now under review; similar instruments have also 
bcen sct up  and are now operating a t  six adtlitional places,-viz., False Point, 
lEangoon, Elephant Point, Amllcrst, Moulmc:in and Port Blair ; sell-registering 
anemonleters and aneroid barometers and veriticatory mercurial barometers 
have been erected a t  all the tidal stations with the exception of I<urrachee, 
Bor~ll~ay ant1 M:~dms, a t  the first of \vl~ich they shortly mill be erccted, but not 
a t  the two last, whcrc there are meteorological observatories frotn wllicll all 
necessary iuformation for the reduction of the tidal observatio~ls may be readily 
obtained. 

196. At Aden the new tide-gaugc of the standard pattern wllich was 
erected in March 1879, in place of the srunll onc previously set up by the port 
authorities, has been worki~ig very satisfactorily, and there has been no iuter- 
ruption whatevcr in the registration of the tidal curves. The anemomctcr ant1 
aneroid barometer have also bcen working satisfactorily. Daily reports have 
been received in mcekly batches by the mail steamers, and an inspection was 
madc by Mr. Rendell in January 1880. Thc Port OAicer, Mr. 'I'hynne, hm 
rendcred constant and valua1)le assistance. 'I'wo years' ol)servations havc been 
reduced by Captain Bnird, and they form the basis of tllc Tide Tables for 1881, 
which are now being publisllcrl. 

187. At  Kurrachcc the old small-scale tide-gauge, sct up many years ago 
for Mr. Parker, has bcen employed tl~rouglrout tlre year, 1)c:causc a press of work, 
caused by the war in Af,o\~anistml, 1)revented tlre lmrt ol'ficers from setting up 
the new instruments, tliougll a complctc set had I)crn supplied hy the middle 
of tlic year. An inspection was rnade by Ci~ptain Bnird in November 1879; 
somc six yrars' observations with t,he old gaugc: then rcmnincd unreduced and 
werc handed over to Captain Baird, 1)y wl~om they llavc now bcen finally 
brought up and analyscd : the results are gircn in t,lre appendix. 

196. At Bombay the tidc-gauge on thc Al)ollo Bandcr has continued to 
work most satisfactorily : i t  Ilas becn inspec:tcd on two occasions hy Captain 
Baird and RIr. Rendell. Anotlicr tide-gallge is in readiness to be set up  near 
the entrance to tlie Prince's Dock. 

199. At  Karnar  tlre action of thc tide-gaugc was sat.isfactory, being ,con- 
tinuous with a few trifling exceptions. Th(: nnemon1ctc:r also worked well 
throughout, but  not the anrroid barometer. Insl)ections were made on thrc'r 
sc.l,nntp occarions, on l l ~ c  last of wlricl~ the W ~ I O ~ P  of the in~t,rumont,s 
taken to pi(lc(:s anti clc:~nccl, :n~tl t l ~ c  tlriving-cloc.lts wcrc: :dso cl('all('(1. 

200. ~ t ,  ~ ~ ~ ~ , ~ r ~ :  tile ol)sc*rvations hnvc. l ~ c r ~ l  rc.:istcl.ed vcry satisfact.orily. 
tllr alloroi(l the ollly illqtrurncnt wlrich has ~ i v o n  troul,lc. 1llsl)cction~ 
\vcr(! mntlc on tlrr(:c sc,p:lmtc occasions during the course of t l l ~  year. Tila 
arl:TnqrmcIlts for conncctjn,rr thc wc11 of tI~t: tid(a-~nlrgt: nit.11 tllc sca Ilad to be 
r u o ~ f i e d  on in order to preveut tile pipillg from becorning choked 





bv mud : but this was accomplished without any sensible interruption in thc 
c&tinuity of tlte register. - 

201. At Paumben continuous results liare been obtained from thc tide- 
gauge, though an accident liappcl~ed which might have destroyed the value 
of the register but for the timely and judicious absistance rendered hy the Port 
Oficer, Blr. Bnlccr. Tltc band conncctillg the float wit11 the registering ap- 
paratus parted, just above the float; a re-connection mas immediately made, 
but the relation of tlic pencil on the barrel to the zero of tlle gauge was neces- 
sarily alteretl in so doing; and the tle\v rcgistration would have heen worthless 
wi t l io~~t  a dctcrmination of tlie amount of the alteration. Mr. Bskcr promptly 
came to the rescue and made the ncccssary mcasuremcnts, on being telegraphed 
to by Captaiu Uaird to do so. The aneroid baromctcr has morkcd well, but not 
so tlie anemometer, tllc clock of ~\~llicli has stopped sevcrnl times. l'a~iinben is 
difficult of access, but Mr. Balccr 1)cing resident on the spot, i t  has not been 
necessary to make more than one inspection of tlie obscrvatory d~wing the 
ycar. 

202. At 3Indras thc communication between the tidal observatory a t  the 
sllore end of the pier and tlle sca was destroyed by a cyclone in &fay 1879 ; an 
attempt to restore the co~nmunication, by means of a syphon tubc laid under 
the roadway of tlic pier abovc tlic action surf, failcd because of the clifficulty 
of expelling thc air out of the grcat lcngtll, nearly 600 feet of liorizontal tubing. 
I t  nras ol)\rious tlint no permanent observatory could be erected until the 
rompletion of the breakwater ml~icli is now undcr constructiou. fileanwhile, 
a tcnlporary station has been erected a t  the head of the picr, with the special 
sanction of His Gracc the Duke of Bncliiugllam, 011 the condition that the space 
occupied shonld be thc minimutn possible and that the obscrvata~~y should not in- 
terfere n~itli tlic traffic. T l ~ e  action of tllc surf is so violentthat it mas necessary to  
employ a small cylinder, 7 inches in diameter, iustead of olie of the usunl size, 22 
inches in diamctcr, for tlie float of thc tide-gauge to mork in. Thc cylinder is held 
in position vertically by thrcc stout iron bars drivcn to a depth of about 9 feet 
into thc ground, and the ~ l l o l c  is attaclicd by a system of chain lasliings to the 
contiquous piles of t l ~ c  pier. The sca-water enters the bottom of the cylinder 
through a rosc, wlticli is intended to keep out the sea-meed; it tlien ascends 
through a perforation about an inch in diameter i n  the centre of a block of 
wood two fcct long, n~llic11 serves as a plug to thc cylinder, and is cappcd by a 
metal plate, with a perforation 4 of an inch i n  diameter. Thus the moment- 
ary undulations of the surface are not transmitted into the cylinder, the water 
in which riscs and falls exactly with thc tide, as has been sliomn by an independ- 
cnt vcrificatory gauge. Tlic cliangc in the cylinder necessitated the em- 
ploynlrnt of n float specially constructed for these observations, and various 
modifications of the general armngcinents and procedure, a11 of wllich have 
becn carefully thollgllt out, and are acting satisfactorily. I n  consequence of 
the ril~ratious to which the flooring of the observatory was subjected not only by 
the action of the sea but by tllc bumping of the cargo-boats agninst the pier 
and the rolling of the landilig trucks, i t  mas necessary to substitute a clock 
wit11 a spring cscapemcnt for the ordinary pendulum clock by which the barrel 
of tlic gaugc is usually drivcn. 

203. The obscrvatoi~y and the cylinder were entirely put up  under the 
superintcndcnce of Captain Taplor, the Master Attendant for tlle Rladras 
Presidency, to wllom Captain Baird cxpressea himself as much indcbted for the 
trouble he has takcn to ensure succcss in every particular. Thc mork mas 
complctcd in -January 1890, wlion thc registrations wcre resumcd, and they 
havc been continued ~vitliout any interruption up to tlle present tiulc. 

204, At Viz:lgapatam t l ~ c  tidal 01)servations havc proccetled satisfac- 
torily ; the ancmomctrr has morkcd \-cry well, but the ancroid barometer 
has given mnrh troul~lc, ncccssitatinp constant refrrcncc to thc mcrcmial 
I~a~omcter. Tlte obscrvatory mas twirc insprcted, and on onc occasion t l ~ c  clrrlr 
in clt:~rgc was found to Iiave bccn vcry nrgligmt in rating his clocks ; this n-ork 
is nolv dono u~ltlcr thc imtucdiatc snl~cri~~tenclcnce of tlic Port Oifirer. 

205- At l"nl~e Poiut cousidcml~le dific~llry has bccn mr t  with in obtainin: 
a suitn1)lc site for a tidal station. T l ~ e  sitc fit s t  proposed was a t  Retldie I-'oillt, 
the rxtrrmc north cnd of Uo\\dcsncll Island ; but Captain Baird fo~ulld it 
would not answcr bccausc of tIlc mrying configuration of tlic foreshore, tho 

Y 
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difficulty of access and distance from the only inhabited locality in tile 
island, the length of piping which monlcl lmve hccn necessary to effect a con- 
nection betwecu the sea and the observatory, ancl finally the general doubt of the 
safety of any structure erccted on a moving sand-spit. I Ie  decitled on erect- 
ing the observatory on a staging of piles in the harbour opposite the 
called Hookey Tolah ; here a few fect of piping suffices for conuection with as 
deep water a3 is essentially necessary for thc ol~servations. The staging is well 
secured by a mass of stone rubble, and mag be rcgarded a9 fairly permanent ; 
the observatory is only accessible by boat, which is an objection, but the dishnce 
from the shore is not more than 300 yards, and tlle clcrlc in charge can readily 
cross a t  pleasure. The staging and observatory mcre reported complcte by tile 
Department of Public Works in Scpte~nber 1880, and the regular registration 
of observations mas commenced immediately afterwards ; a recent inspection 
has shown that. the staging is not sufficiel~tly firm to resist a strong gale of 
wind, ancl armngements are being made for it to be materially strengtheued. 

206. At Rangoon a site for the o1)sbrvatory was sclccted in February 1880 
by Captain Baird, in concert with the Port authorities, on theLatter Street 
wharf. All necessary preliminaries ha)-ing been completed, the instruu~ents 
were set up  and registration was commenccd in the same month, ancl has gone 
ou satisfactorily ever since. An inspection was made by Mr. Rendell in 
August. As there is sometimes an interval of nearly half an ]lour betwcen th'e 
turn of the tidal current and the times of high and low water, the clerk in 
charge has orders to note the time of the turn-as indicated by the swing of 
vessels a t  anchor in the river-and enter i t  in the observatory records, a3 often 
as he can conveniently do so. 

207. At  Elephant Point the observatory is about 50 yards from the 
telegraph office. It was completed and the instruments were a t  work by the 
middle of May 1880, and when inspected in Angust all mas going on satisfac- 
torily; shortly aftei.mards the piping connected with the sea was carried away 
by the tide, and a break of ten days on the registration was caused thereby. It 
is feared that a similar accident may again occur, as the bank is being coustantly 
nndercut by thc very strong current which ~wshes past Elephant Point. The 
water is here highly charged with mud, which is liable to be deposited in thc 
cylinder and piping ; special armngements 11:lve therefore been made to flush 
them out from time to time whenever desirable. The clerk in c11a1-ge is one of 
the assistants in the teleyrapll office, who mas authorized by Colonel Murray, the 
Director General of the Telegraph Department, to undertake tho work in 
addition to his regular duties. 

208. At Amllcrst the observatory is 20 feet to the north of the water 
pagoda, and is built, Like it, on posts let into the rock. A well llarl to be sunk 
in the rock for the cyl~ntlcr aud a groove cut for tlle receptiou of the piping. 
Observations were commenced on the 30th July 1880, but i t  appears that the 
\veU was not sunk to a s~lfficicnt depth, as sonle low tides have sincc occurrcd 
which the instrnlnent could not register. This must be rectificd a t  an early 
opportunity. Thc ohsel~atory is only accessible a t  the timcs hetmeen mid-tidc 
and low water, and by tlie causeway betwt>en the water pagoda and the main- 
land. The clcrk in cllnrge is a l'clegml~h Assistant; the anemo~ncter antl 
barometers have tliercforc I~ecn set up ill the tclepapll ofice for conveuiencc. 

200. At Aloulrnein an ol)scrvato~~y llas 1)ecn set up on thc main wharf 
opposite the Mastcr Attendant's office, ul wllicll thc ancillomc~ter and barometers 
are kept. Registrations were fairly commcuced in April, and the work, up to 
the present timc, has bren satisfat-tory, but with a few brealts, owing to thc 
crnasional stoppnqa of the pmduhlm clocks, I)y tllc vil~rationy of the wharf, 
which is far from beiuq ns riyicl ns is to 1)r rlrsircltl. IIerc, too, tlie turns of thcs 
tidal currcnt arr ol~scrved antl notc,el as at Rangoon. 

210. Captain Bean, tlie 3Iastc.r dlttcntlant, exclrcisrs qrnrl.~l sllpcrrisio~l 
over tlle obuervatories at  .4nil1rl*qt anrl ~[or l l~ncin ,  ant1 Cnl~tai~l  Uairtl states that 
11e is lnucl~ int1cl)trrl to l ~ i u ~  for hi4 v:~l~~:~l,l(b n<\i,tm~cr mltl llcsnrty c-o-operation. 

211. Bt. Port Blair an ol,serv:tto~.y llas I ) t ~ n  sct up tb1o~c to thc3 ~ i c \ r  on 
Ros? Island. I t  re\ts 1,artly on t l ~ c  \loilcl n-barf and pnl.tly on ~ ~ i l c s ,  and is 

to tile Port Oficrr's llo11qe. Rrgislmtions \\-c.rc> comn~~nccd  in JIarrlr 
1880, and have I)ecn continuous up to tllr present timc, r.cccl)tinq as rcgards thc 

Tllc clerk in charge is a licenseel Eurol)~,an ~~~~~~~~~t, all0 is also 





21G. Whrn tlie wholc of diagrams foY any port llnve been received in 
Captain Baird's office, mllalcver corrections may bc necessary to the honr-lines 
for clock crror, ant1 to the height-lines for cllanges of zero or contraction of 
paper, are carefully mzde, and markcd on the diagrams ; then, the momentary 
heights corresponding to the hours are measured and tabulated. These 
valacs furnisl~ thc basis of all the subsequent calculations, by thc method of 
harmonic analysis, as described iu the Annual Report for the Great Trigono- 
metrical Survey for 1876-77. 

217. The calc~ilations are very laborious, but fortunately tliey can mostly 
bc put into a form for mcclianical colnpuhtion by any intclligcnt natives who 
know a littlc aritllmetic and the use of logarithm and multiplication tables. 
Captain Baird has succeeded in doing this in a most satisfactory manner: by 
apportiolli~ig the different stages of the calculations among different cornpntors 
and introducing a careful system of checks, an enormous amount of work, in 
the calculatioll of the constmlts for tlic several tidal stations, hm been per- 
formed, n-llicll is highly creditable to thc office. 

218. Tlic values of the const,ants are forwarded by Captain Baird without 
delay to Mr. Rol)erts, of the Nu~cticrcl Al~nn~zuc, to be employed in the prepara- 
tion of tidc-tnblcs for eac11 of the ports with the aid of the tide-calculating 
maclliue which hc constr~~ctcd for the Indian Government, as prcviously 
reported. Tide-tablcs for 1881 have already been computed and printed for 
Aden, Karachi, Oliha (Gulf of Cutch), Bomhay, Karwar, Beypore, Paumben, 
and Vizagrnpatam, on tho basis of Captain Baird's constants. Whcn i t  is 
remembered that up to the present time such tables havc been publisheci for 
no ports in India but Bombay and ICarachi, tlie services which Captain Baird 
has already rendered to the Marine Authorities and navigation generally mill bc 
readily understood. I have every reason to be well satisfied with his assiduous 
devotion to his work, and the skill wit11 which it is performed.* , 

XXVII1.-THE SPIRIT-LEVELING OPERATIONS. 

1.-TEE SPIRIT-LEVELING OPERATIONS IN CONNECTION WITH THE TIDAL 
OBSERVATIONS. 

219. Tllese operations have been conducted under the direction of Captain 
~ersoni~el. Baird by Mr. Bclcham, with a view to connecting 

Cnptnin A. W. Hnird. R.B., Assist- the scveral tidal stations at  different points on the 
n n t  Supcrintondent 1st grndu. 

O, uvlchn,,l, surveyor gmdo. Indian coasts by lincs of spirit-levcls, and while 
Su11.Survryor Nursing llnss, nud two so doing to conncct all the collateral bench-marks 
Recorders. of the Inigation and ot.lier Departments and re- 

duce them to a common datum. The line from Bombay along the Great Indian 
Peninsula Railway, which had been carried lwt year to the station of Kcm, was 
extended this year a clistance of 223 miles vid Gulburga to Raicliur, wliere it 
was connccted with the line of levels from Bangalore to KAi~vbr, which had 
been executed in 1873-76. Prom Gulburga a branch line of levels, 76 miles 
long, mas carried to the Bider Base Line, one of the fuudamental bmes on 
which tlie principal triangulation of India dcpends for its linear elements. 
Another branch line was carried from Sholapur to Bijapur, a distance of 
93 miles; smaller bmncl~es, of an aggregate length of 44 miles, werc car- 
ried to connect the collateral bcnch-marks. I n  all 435 milcs were leveled, 
in accorda,nce with thc prescribed rigorous systcm of operation and by two 
observers working indcpcndently over tlie same line and comparing results ; 
28 stone bench-marks wcrc set up, and 337 permancut points, of whicll 28 
werc bench-marks of thc Irrigat,ion Dcpartrncnt, werc conncctccl for futurc 
rcfcrcnce. Tho ~vholc constitutes a very good outturn of *ark for t,hc ficld 
scaso11.t 

.~. - 

Mr. ncscrlc~~,ioioc*d t l ~ p  Tidl11 Omrc  in  Ju ly  1.980, n ~ r d  wns Inken,  ~ \ , i l l i  Xlr Ilelal~nm, on n tour or ohscrvntory 
i ~ ~ g ~ c c t i o n  by C I I I I ! . ~ ~ U  I:,tirll iu t l ~  ftlllln~i~,: s ~ ~ ~ I I c ~ ~ ~ u I . ,  i n  ~ l d e t -  to I ~ c ( ~ ~ ~ I . E  II k 1 1 0 ~ v I e d ~ c  nf the i11ntru1nc111n I I I I ~  g e n ~ r n l  
arrnngenncnls. hlr. I{cnr'vll Inns I,rr.~l ~ . ~ t l p l ~ ~ ~ c d  nlancrd entir,.ly i n  ~ l ~ c  e~.cctiou or the netr, obeertnta~rien, RIIII l ~ n a  worked 
rvell. >lr. Cnlln,,r Il:tr h v ,  ., rc,lcIy F I I I ~ ~ I . > ) . L . ~  011 ~ J I P  c n l ~ ~ ~ ~ l n t i ~ t ~ n :  110 i q  n w ~ q t  pnil l l tnkil lg nnd 11ili~t:nt. nnd his nervicrn 
hnvu hccn "cry ultluttl , ' t  I,lin~tdu Vi~truyrk,  H~~I~.Surv,~yr,r, is one of Lllc l u a  rducntcd H r ~ ~ h l n i ~ ~ s  who in rendy to trnvcl 
. I I ) F ~ I C ~ C  I)y 111110  13" SP,N . # )  i t  I I I I > I I I C ~ ~ . X  IBC,~~(.,., ~ v ~ t l ~ ~ u t  ; ~ C I I I U I . ;  l ~ ~ s  I ~ C I I I  cliielly c111glc,yod i n  tcnclril~g the obserl'n. 
tory c l ~ ~ k s  tlncir ,l~htics. v, I L I V I B  It,, tlcwq w r , ~  wc,ll. 

i. C:~pIni!h l l o i ~ d  1 ~ 1 w r t ~  tLnt  b4,tlt YI.. Uelcllnnl nnd Snrring Dnse hnvc do t~ r  work ubich is very good and to 1111 
zntirc r~tt isfnet iul l .  
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2.-THE S~IRIT-LEVELINQ OPEHATIONS I N  CONNECTION WITU REVENUE SURVEYS. 

220. The Chicf Commissioner of Britisl~ Burma I~aving sanctioned the taking 
of levc.ls in councction with the cadastral surveys in that Province, operations 
llavc becn commc~nccd in thc Hanthawaddp District, wllcre a smnll lev~l ing  
party Ilns 11ccil cmploycd undcr the orders of Captain Snndemnn, the execu- 
tive ofEiucr in cl~arge of the cadastral survey. Two Assistant Surveyors wrre 
succevsivcly dctacl~ed for the leveling, but unfortl~nately both in turn fell 
sick, and only 309 lincar miles were accomplished. The, plan of operations 
iu the part of the District wllerc the cadastral survey is now progressing is for 
lines to be nln a t  distances of about 10 miles apart, and laid down on the 
maps of the Survcy. 

821. Tlic c l e c t r o - t ~ l c ~ a p l ~ i c  opcmtions, for the detern~ination of differences 
of longitude, have had to remain in abeyance for another year, no oficers being 
available to carry them on. Licutenaut-Colonel Maxwell Campbell, E.E., 
who mas associated with Captain IIe:~~isidc,  R.E., in tllc operations dc- 
~crihcd in Section xrr of tllc l tcl~ort  of the G~.c.at Trigonometrical Survey for 
1876-77, returned from Afghanistan a t  the end of tllc field season and has been 
oruploped since then in preparing the volunle of the Account of the Great 
Trigonomctrical Survey ml~ich will give the dctails of the longitude operations 
of previous years. Arrangcmcnts were made for the work of observing to 
be ~*csurned in tllc following ficld season, and it is now being proceeded 
with by Lieutenant-Colonel Campbell and Captain Heaviside, on the telegraph 
lines connecting Kurrachce with Calcutta. 



PART 11. 

THE OPERATIONS AT T H E  SEVERAL HEAD-QUARTERS' OFFICES. 

222. These offices cnmprise- 
(1) Tlie Surveyor General's Office. 
(2) The Revenue Survey Office. 
(3) The Lithogr:~l~hic Ofice. All in Calcutta. 
(4) Tlie Pllotographic Onice. 
(b) T11e Mathematjcnl Instrument Office. 
(6) Tlie Trigonometrical Survey Office, a t  Dehra Dun. 

The five offices in Calcutta are still located as formerly in different buildings, 
the Revcnue Survey Office, wllich is that also of the Deputy Surreyor General, 
being a t  a considerable distance from all tlic others. Very clcficicnt in accom- 
modation when last reported on, they are still more so now, as they are in- 
capable of expansion to meet tlle growing rerluirenlents of the Department, and 
to provide space for the annual increasing stock of maps for general issue. At 
1x4, howcrer, the construction of a liem sct of buildings te contain the several 
offices has bcen com~ncncecl, and a building is nom being erccted wllieh is intend- 
ed to hold the mliole of tlie Surveyor Gmenil's Offices, and tlic Revenue Survcy 
Office, under one roof. There is sufficient space on the premisrs for the con- 
struction of l~uildings for the Litliogmpliic, Photograpliic and iIlat11ematic.nl 
Instruluent Offices also, as soon as funds can be assigned for the purpose by the 
Department of Public Works. 

1.-TEE ~ U R V E Y O R  GENERAL'S OFFICE. 
223. The superintendence of the work in this office dcvolvrs on Captain 

Person,ael. Ritldcll and Alr. J. 

ofilcc.s arr, rc~sponsil)lv m ~ d  lnl)orio~~s, n.ntl t,hc Snrrcpor G(t11t:r:11 Ilns mnch 
rp:lson 1,) Ilc sntisfirtl wit11 t l ~ r  nlnnnrr in wl~ic*li tllosr tluties have I)c>cw performed.* 

.- ..-----.-------A -- 

a > I ~ .  .I.. 1". ~ ~ , l , ~ , t , : ~ ~ ~  , t l ~ d  >16.8.ra. l :r :~l l l . is.  I B ' I I o J F I T . ~ ~ ) ,  nlwl 1 1 1 u I ~ ( n ~ ~  I lani  M:tdl~~iL) Uul~crjce H I ~  ~ I I C ~ C O I U  Sillg, in ~ b e  
c ~ ~ ~ ~ ~ ~ ~ , ~ , ~ ~ ~ , ~ ~  U ~ , , ~ C L ,  bere diichrryerl Lltuir dalirn anlisfarl t , l~~i?.  

rnptnin n. V. niddell, R.E., \ ~)g.Snp~ts . ,  
J. 0 N. .Jnizir.~, Esq , ) 3rd timde. 
H. u u b ~ u ,  E q . .  l'erson~il ArrirLtnt .  

DBAWINO BBANC~. 

D r a w i n g  and Comp#/ ing  S ~ r f i o n .  

M ~ ,  J ,  1:. 1jnness, Cllipf Drllfts!nnn. 
~ l ~ .  .I. I1c,vton, Survejor 1st lirndo. 

, l'.Ad~t~~s. ,, 3rd ,# 

, v .  I Dmfts~nnn.  
,. J R r\clelr, ditto. 
,, F. Volkcrs, dillo. 

~ , ~ ~ s h e u  S l > ~ ~ n ~ ~ l l n l ~ ,  ditto. 
,, l i n l ~ b i  llnkrb, ditto. 

M ~ .  J .  A. Hiegr, Apprentice. 
,, A. .I. Blesproro, (litto. 
, v .  I .  S t  ditto. 
, 1 ,  C, S i i r ,  ditto. 

14 Nntive Drnftau~en. 

~ s o g , . o p ~ i r n l  E r n m i t t i n g  Section. 

M ~ ,  A ,  cllllnlnr,-tte, Stlrveyor 1 ~ t  prode. 
,, 11. F: T K r e l n ~ ~ ,  ditto 21111 .. 

A. I .  i ditto 2t)d ,, 
' 1 ,  I I ,  (litto 3rd ., 

I&lK,,, B I , , I , , ~ R I ,  (.l~t~ndcr JLntv, 
a116 3 othrrn. 

EsoaATlXO BnrNcn. 

11,. C .  nr. (,,sl-t~. fial)erinlcndct~t. 
\I-. l ~ # > , l ~ , l ~ l ~ r ~ l l .  
( I ,  I;. I,,t\nn~,r. :: I). I,. Plitcbcll. 

0 .  N. Jnmes. Cnp- 
Mr. J. lh~l fnr r l ,  taiu Riddell has 
,, A.  G .  J ' ~ d ~ > c r ,  
,. '1'. n 1b~dpt.r. tllc gcnerd chnrgc 
,. s h ~ .  (i,,,,d. of the accounts of .. A. \V. N. .Irmes. 
,. A. 11. coltrd. the three kranclies 
., A .  I) .  hl. Cl~nrnnrette. of thc I)el)artlllent 
,, N A .  O l l ~ ~ ~ ~ l ~ n c l ~ .  

22 Nntive ctlgl.nvem nnd 1 clerk. ant1 tlie imrnetlint,e 
supervision of the 

Copprrplnte.pi~inl irrg Section. exI)endif,Llre a n d 
311-. w. T. C ~ I I ~ ~ S ,  mucli else in the 
11 1)ntit.e printers nnd presamcn, be. Topograp  h i c a 1 

C o ~ n x e r o t i o n ~ c ~  Dn~wcn.  Hmuc-ll in addition 
Mr. T. \V. Ilnl,nnnu, llegistmr. t,o his duties as 
,, >I. F r a ~ ~ c i ~ .  Sl~pel~intellt~ellt of 
,, Y. A. 1)'Ilomrio. 
., T. R. \\ 'a~c. the Lithographic 

Ilnhno Hnni 81:1dhmb Rnncrjce. and tlie &lat~l~cma- 
'Ir. J' A '  
Bnbuo Ilhcecttm Sing, tical Instrument 

and G utburs. OUices. Mr. J:imcs, 
~ 1 1 0  r c t ~ m c d  from 

Areot#nla nnrI niiarellnneour Section. f u~~lougl~and rclicv- 
arr. N A .  n,,ll,.tt.v, Surveyor, 1 s t  p s d e .  
,, N. I). , \ I ~ , L ~ .  

ed Major Stecl in 
and 2 clrrkm. October 1.870, l l ~  

Jfnp, H ~ c a r d  and I sn tc  Section. 
the general chn'rgc 
of 1 .h~  Drawing, 

Jlr.  It. ,\, (iillson, Jlnp Curalor. 
,, 11, 11. Vnllis. Engra.ving and 
,, \v. 1'. AI,Y~,. Dcs~~al,cli Oficcs. 
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224. Tile work performcsd in the Drnt\,ing I31~ancli i l ~ r r i n ~  Ilw Fear was of 

tile usual ltind, viz., cornl)ilat,ions on v:u.ious scnltrs, a11tl horn ~ i t r ious  m:~tt:t inln, 
for maps of t h ~  Urit,ish l'rovi~lccs, Nat,ivc Statvs autl i \ lgl~anistnn; lunps to  
i]lust,rnto sllccinl reports; drn\viugs for t l ~ c  shccts of t l ~ c  Intlian Atlas rvtluc-cd 
flnom dc l )nr t ,~~~cnta l  surveys; dmwings for 1)hot~ozincogmlll1y, of nc\v etlitions of 
eolne of t l ~ c  standard sllccts of 0111 tol)ogml)hia~l sarveps ; col)ic,s oC maps, l~ lans ,  
cllarls, kc., for depart,mcnts; mltl color~ring of mnl)s nntl ~ ) l a ~ r s  for issue. 

225. Yrlrillg tlle past yc:ar t h e  clc~~innil for lu:i,l)s of Afgllar~ist,au 113s been 
and very urgen t ;  tlie co~npil;ttion of no\r ]naps from timct to t . i~nc to 

embotly all thc latest gcogra],hic:rl information as  soon as possil~le after i t  
renchild t l ~ c  oflicc Iias cngrosscd n1~1cl1 of the morliir~g potver of t l ~ c  office, mid 
rotnrtlcd the co~nplction of various maps t \~ l~ ic : l~  n-crc in  I~nutl nnrl mhicl~,  t11011gll 
of lnLlell importnuce, had to give may to tnort, p r c s s i ~ ~ g  rcqr~irts~nents. Y'hc 
ext,ellsive survey operations iu  Afghanistan prodr~cetl from t.i~ne to  tinlc a large 
qlLntltit,y of ne\j7 n~ntcrinls wl~icti  i t  mas 1icBccssary to  ~ltilist? spt:edily ; t l ~ u s ,  i n  
the  intorl-al bctn~crn Octobcr 187!) nud Llujinst 18S0, five editions of t h e  large 
nlal) issrlcd under tile successive titles of t l ~ c ?  two routes to I<:\l)tll alitl t . 1 ~ ~  fitt:tt 

War  in Nort l~crn Afghanistan were compilcrl on t , l~c  scnlc of 1 inch = 4 ~ r ~ i l r s  
rind I)ul)lisllcd. Two ctlitiocs of the  mnl) of &nt:t,tn to  1Cclat-i-Ghilz:~i and 
Girisltk, ant1 a first cllition of the mnp of Silli to Q ~ t c t t a  nnil Thxl-Clioti:~li to t l ~ e  
Pisliin Vnllt~y, httvc also 1)cc.n pul)lislii~l on tllc! S:IIIIC scnlc l o  provitle for immr- 
diilte r t~quir t~ulc~rts ;  as rejinrtls Soutl~crn ~l l 'g l~a,~i is t ; ln  ant1 B r l ~ ~ o l ~ i s t a u ,  a new 
map of tlicbse rrgions is undcr conlpilntion autl slrould l)c pul)lisl~ctl shorlly. 

226. ildilitions 11:~vc bccn ~nntle, as opport~111it.y pcrn~ittcd, t,o the maps of 
India  on tllc scalcs of 1 iiic~l~ to 32 : ~ n d  64 ~niles, aud  also to tltc provincial ]naps 
on thc  se:~lc of 1 inc11 to l(i miles. T l ~ c  mal) of Bt~ng:~l  was rc:~tly for tr:lnsfcr 
to stor~cl in outline r ~ ~ l i c n  i t  bccnmc? necessary to ninlie nalnerolls corrc.ctio~~s t,o 
tliv bonntlnries of dist.ricts I ~ r ~ a ~ ~ s e ,  of t,crritol.inl alterations ~ v l r i c l ~  11:d  rccc-11t.l~ 
talicn place under the  ordcrs of the Scugnl Got-ernmrnt ; tl~c? Ilill-dm\\-ing for 
t l ~ c  western lrnlf of this map is ncnrlg rcatly for t , l~c  lit,l~ogral)lic~r. Tile map of 
Assam, scale 1 inch = 1G miles, llas 1)ccn rcvistd and coulpleted to  dnte i n  out- 
line ; a nctw co~nl)il:~tion of Bcmr, scnln 1 i n c l ~  = 8 rnilcs, 112s I~een commt~ncc.d. 
Conside~~nblc adtlil~ions have bcen matlc from rclcent sl1rrc.y materials to  fit'tc.cn 
sl~eets of t,llc 1ntli:nl Atlas, and Fourt,rcn new sheets have l~eeli co1111nc11cc:d. 
Pour  sl~ects of tlre old G m ~ j x n ~  ant1 Orissn l ' o l ) o ~ ~ ~ ~ l ) l ~ i c : ~ l  S~~rvc-y, scnlc 1 inch = 
2 miles ; t,\vclre sllrttts of tllc JTytlcral)atl nnil 1 111.eo shrcts of tl~c: Cl111tr:1l 
Provinces To1)ogrnl)hical Surt-cys, s(;:~lc 1 i n c l ~  = 1 mile, 11n.ve I ~ c r n  rc-dm\vn and 
ot l~crs  are in I~antl ; and a consitlcra1)lc :~motint of miscclln~lcons 1nal)l)ing has 
heen con~plctetl. T l ~ c  dct:tils of a11 this work \!,ill LC found i n  the usual tabular 
stntcnirnt given in the appendix. ' . 

227. 'l'l~r employment of tlic pantograp11 for the  reduction of snl*vey re- 
sults on tlie s l~rc t s  of t l ~ c  111dinu Atlas 11:1t-iug l ~ c ~ c n  found l)ot,l~ tedious and 
uusntisfnctory, photogml)l~ic, retlnctions to the rcq~tired scale arc  now employed 
instcntl ; wit11 c:~rcful 1n:tnipulation in  setting the rccluced p l ~ o t o g r : ~ ~ , l ~ s  011 tile 
points iixetl 1)y t.riang111ation and tllc intcrsect io~~s of tllc lines of Intitrlde allti 
lougitudc, all drsiral~lc nccurnry is o1)taincd and tllc d m f t s ~ u a ~ ~  is less eln- 
bnrrnsscd in dcciding what details sl~ould bc omitted to suit tlic re(lucc(I scale 
of his clrn\ving.+ 

228. Tllc: 13xr11?t.ittitl.q Bmmch. has morltcd r e r y  sat.isfact,orily in  t,lle careful 
e x n m i ~ i n t i o ~ ~  mltl sc~,utinp of all the mnl)l)ing ant1 field ~ \ ~ o r l i  received froln t,lle 
scvcl-a1 survt.y parties, also of t,l~e worli ~)clrforn~t~tl in t , l~c t lm\ \ r i~~g  olEce, nlltl  of 
tllc proofs f1.o111 tho lithogml~l~ic~, p h o t o z i ~ ~ c o g l ~ l ~ l ~ i e  nud e n g r a v i ~ ~ g  ofices ; A & ( )  of 
tlle stantl:lrtl shec,ls of t l ~ c  topogrnphicsal survcsys, 34 origi11:tl c o 1 1 1 p i 1 : ~ t i ~ ~ ~  anit 
d r a n i ~ ~ g s  of I-ariotis kinds ant1 254 proofs of engravings, lit,llc)gr;ll)lls xinco- 
g r n l ) l ~ s I ~ a \ ~ e  1)ocn examined. I n  arltli l io~~ to t,l~is :I Inrgn : L I I I ~ I I ~ ~ ,  of nlisccl- 
lnneous work, inclutliug tllc project,ion of lines of latit,udo a ~ l t l  longitll(le, 

-----A 

Mr. .In,n,,s ,,y,,,> t* a,- ~<,II<,!V" :- 
Ca~~~. i~ \ r .~s l , l t  i ~ l ~ p ~ . < . v r ~ n r ~ l t  flnpllrn8n i l l  the I t i l l - l l ~ n d i ~ i ~  l p  I ~ ~ I I s I I . ~ ~ ~ o I ~ I ~  s i t ~ ~ ~  Mr. I>eytoll jt>inpd ( I , ~  o ~ e r  ; lri. ex. 

cc~lcnl . ; lw' i lnr~l* (,I' I~ill .~lrna.inp ~ b c , t  o l l lv  nrrvc 11" 1111~1cls &,I. l l ~ r  ~o i~ l~ t !~~ . ,~  of II.s~ P ~ I , I . ~ ~ ~ ~ ~ , , . , . , [  ,lPIIf( s,,,,~,,. l l l l t ,  , , I . , .  tlil .III,.  
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11nrlm111cs 1 8 r 1  I l lr  cll.iuinnl llrlllls ~, lvlnlrrl l  for tllv lillln-rltl,llrra 111111 P I I ~ I . A U V V T S ,  ntad I t l r ~ l  for I I I I C ~ t r ~ r i l ~ l . , , ~ I . ~ , I , ~ , i i i  I.,.l I.,,,ll,p~ 
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it is ~ ~ x ) w ~ ~ l c c t ,  ~ 1 i 1 .  i t  it 4 ih fawtnr i ly  c~~rvicd <but, ct,:!l~l~ i11c l ~ i l l - ~ l ~ l ~ ~ r ~  "!;,I l i ~ l ~ o K v : , l , l , c r ~  t<, ,,.,,rk ,vill, Cr,,:,t ,r 
fmcililg n r l l l  ~ l l . c ~ ~ ~ ~ . l l ( . l  fr1)111 ~ l l . i ~ i l l l l l ~  ))1.(*ln1rcd in  ~ I I C  8tjIc ill wllicll thcJ olpreaa bills col,ln.r n,l<l thrill i u  p u ~ i ~ ~ y  brarlr-slwJi~ng inlo vertical bnchure-slnding. 



trigonometriczlly fixed points aud calculations of area, &c., for statistical reports 
llas been perEormed.* 

229. E12g1,nring 0flce.-This office was primarily fornlcd for engravving 
the s h ~ e t s  of the Indian Atlas on thc scalc of 1 inch = 4 miles. But, as there 
is a nlllcli larger demand for tllc several smallcr-scale maps of India, and 
the various Provinces, and tllrse maps require to bc a t  least as highly fiuished 
as tlic Indian Atlas, ncw editions of thosc maps have either heen already put 
into tlic hands of tlie engravers or arc in progress wit11 that object. Now, it so 
happens t,llat there are still very large areas witllin and on the frontier of 
India wllicll liave not been surveyed a t  all, or only very rouglily, so that the 
materials for filling in these areas on the maps are far less accurate and satis- 
factory than those for the areas which Iiave actually been surveyed. I n  such 
cnscs the work of the engraver is restrictecl within tlic limits of exact survey, as 
i t  is not desirable that anything shoul11 be cngraved on thc copper-plate which 
may soon require to bc erased. 1Yl1en tllc engraving is co~upletcd so far, a 
transfer is made from the plate to a lithographic stone, and thc remaining de- 
tails are drawn on the stone, n~hich  is a nli~cll quicker and lcss cxpensive process 
than engraving on metal. The map is theu ready for publication as a p1,elimi- 
nary edition. Even when the whole of the materials are exact, i t  is somctirnes 
necessary to make a transfer from the copper to the stone, for maps containing 
muc11 hill work, as soon as the engraving of the nanlcs and outlines is corn- 
plctcd and before tlie etching of tlie liills is commenced ; for etcl~ing on copper 
is a slow and laborious process ; so a preliminary edition of the map with the 
hills dranln on stone is occasionally required as a make-shift until the more 
beautiful and highly finished etching on copper can bc completed. 

230. Of the map of India, scale 1 inch = 32 miles, sheet 1 of the Punjab 
and the North-West Frontier has been tnmsfei?.cd to stone, but it requircs large 
eorrcctions for Afghanistan. Sheet 2 has been d m \ ~ n  on stone, as it contains 
iilconlplete geograpliy relating to the northern portions of Nepal, l3liotau, aud 
tlle course of the Sanpu Rivcr ; shcets 3,4,8 and G are also ready for transfers to 
stolle in outline. 'I'lle blanks on tlicsc sheets for the unsurveyetl pcrtions within 
and beyond India will be drawn on stone from tlic best available maps of routes 
arid explorations; the hills will also 11e complcted on stone for a first edition. 
Large additions from surveys in progress liave hcen made to the map of India, 
scale 1 inch = 64 miles, to conlplrte it up to date, and a fresh transfer to stone 
llas \wen taken. Tlie maps of U~mgal and Assam, srale 1 inch = 16 miles, have 
heen cornpletetl in outline ; tlie map of the Central Provinces, on tho same 
scnale. is nearly ready, and tllc maps of the Rnjputaua and Central India Agencies 
aro near completion u p  to tllc limits surveyed. Twelve new quarter plates, 
whicli were in various staqes of progrcas last year, have hren completed and 
pnhlished, and twenty-six othrrs l~nvr  1)crn fairly atlvanccd eitlwr in outline and 
writing, or in I~ill-ctcl~ing. Additions and corrcrtions from surveys in progress 
and new lines of roads and rai1w:iys Ilave heen inserted on nitletccn platcs, and 
repairs to outline, writing and l1i11s hnvc Iwrn ~1 .11  advanced on nine plates. 

231. The total outturn, reckoned aa i t  was last year, in square inches, is as 
follows : - 

Sqrlnro inrllcs. 
New w o ~ k ,  ol~tlil ie nnd  writing . . . . . . . 4,1116 
Do. h~ l l - e tch~ne  and sand-tlollinn . . . . . 1,630 

On-ing to tlie intricacies of thc work in its various stages of outline, 
lettering of different kinds and size!, ornamentation, hill-etching, sand-dotting 
xnd ~ o r r e ~ t i o n s ,  and the numhcr of hands through which each plate passes in 
vnriolls stapcs, i t  is very difficult to arrive a t  any satisfactory method of classi- 
Eyinq aud cnlc~~la t ins  with fail. accuracy the actual outturn of work; but 
~ffor ts  are 1)ein: made to arrivo a t  some fairly accurate system of estilnating 
tlic o ~ ~ t t t t r ~ ~  and>h(-eking tlie cost. 

6 , .  2.32. I n  addition to the above, much useful miscellaneous work has been 
com~lctcd,  a variety of scales have been engraved, a drawing of an  idiometer 

Mr. A .  Cl~nmsrctte,  St~rvcgnr nnd Hend Exnminrr, dt-=~rvcr  nnnrb credit for ~ I I P  z ~ n l  nncl nl,i!ity with which  hc prr- 
f n r ~ n *  Itis alolies; hir nssislenf, hfr. A.  J. Wilson, Lss worked well sod mhow~ much aptitudo u no e.pmi11cr.  US^* 
I'ursn Clhutldra 3eu hw given #ati~factioo. 
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to illustrat,e one of the fortlrconling vol~unes of the Accou~lt of t,llc ~~)e ra . t i ons  of 
tile Great Trigonometrical surrey has hem vcry skilfullg etchcd on copper, 
a cllal*t of tlre Indian ocean sllo~ving the localities of all wrecks has becn com- 
menced for the I!laisiue Survey Cepartment. 

233. l'lle proccss of steel facing continues to be ~edorrncd on the coppcr- 
and witlrout any detriment to the plates, such as happened 

i t  was originally commrnccd in this officc. Twenty-two of the new 
qi~mtcr  plat,es of tllc Indian Atlas ant1 sercntecn of the old full ~ 1 a t . e ~  (doul~le 

sixc) ]lave becn t,hus trea,ted and printed from; none of the plates 
sllom the lrast sign of wear or of suilering from 111st or otllcr effects of climate. 
!llo prcserre thc steel facing i t  is suflicicnt to apply coatings of Brunswick 
1)lack a t  stat,ed in tends .  The steel surface picserves tlic most delicate portions 
of t,he worli on t l ~ c  copper plates fro111 \rrenr or deterioration in the prcss; thus 
i t  is no longcr necessary to make transfers from the copper-plate to stone, 
tllat prints may be taken from the stone in order t,o preserve the plate, but 
prints are talien directly from the plate, and with the satisfactory result of 
being sha,rpcr and clearer than those from the stone. Full details of all the 
work and iu progress in the Engraving Branch are given in the 
appendix. * 

234. The Map Record and Issue Section has continued to work under 
considera1)lc pressure caused by thc largc dcmand for maps of Afghanistan 
and tllc North-Wcst Front,ier; the issue of mn.ps to agcnts for sale to tlre pulublic 
l1as also 11een greater t.llan usual. The applications reccired for maps 1)y 
letters, indcnts and telcgmph nlessnges nun11)ered 2,228 ; the Ictters issued 
eit,llel- in reply or as arlvicc wcre 1,290 ; the i~lvoiccs a11r1 ma]) reccir)ts issued 
numhercd 3,282. Tlre total number of packets aud parcels despatcl~ed wcrc 
5,774. 

Thc map issues have becn as follows :- 
31nps. V:blue. 

na. A. P. 
To Government ollicinls . . . . . 26,597 4.2,80G 4 9 
,, Indi:~Office,Lol~don . . . . . 3,225 G,lll4 6 0 
,, Agu~lls  for sale . . . . . . 3,874 8,095 1 0 - -- 

Total . . 33, igG 57,006 1 1  9  - -- 
I n  this branch of the ofice 22,662 sheets of maps and plans werc colonred 

1)y contract,.+ Tlic aniou~lt renlizcd by the sale of maps and placed to the 
crcdit of Government I)y t,lris officc, is Rs. 9,621. 

235. Tllc rc-arraugement, classification under distinct I~cads in accordance 
with thc prcsent territorial divisions of India, and cntnloguing of tile 
maps in tllc office h a w  I~cen gonc on ~ i t h  as opportunity pcrr i~ i t t~d .  Sec- 
tion 111, which colllprises t ' l~e ril-er, canal and mil\\-ay maps, l~ns l,c,F.n corn- 
plctcd ; a.nd Secbion IV, which corupriscs maps of civil dirisiolls in t,lle three 
Prcsiilcncics and Natirc Stntos, is i11 hand. I n  thcsc tn-o sections, 1,734 
]naps in ,1<,071 sllccts harc 1)cen cxamincd, grouped according to tlleir rcspcrt- 
ivc divisions, labcllcd Or ticlict(.d, and 1luni1)erctl m ~ d  mtalogued. Formerly 
tllc maps n-ere kcpt in rolls, but they are now folded s u i t n l ~ l ~  and laic1 flat, a 
form in vllicli the maps are lnorc easily accessible and less 1ial)le to injury. 
Tllis work, ~vhich is lil<cly to tnkc morc t l~nn  a ycar to complete, was llot corn- 
iucilcctl R day too soon, as tllc numerous changcs wl~ich ]la\-c lj]nce in 
thc limits, both cxtcrnnl and intcnlnl, of tllc several jurisdictions, lIrovinces, 
 district.^ and Natirc States in India Irad much impaired the value oi the 
registers of nlal>s, and madc most of them alnlost usrlcss, so that much time 
was liablc to 1)c lost in searching for old records undcr differcut heads. 

Blr. C. 1%'. Con~.<l. S ~ ~ l ~ r r i t ~ t c ~ ~ d r n t  of E~~p~.nr~rs .  I~ats ~,crfor~nral Ilia doticr sntisFnctal~ilr ,,,,,I llns I,ni,l pond 
~ n t t o ~ ~ t i o ~ ~  to t l ~ c  l l ' l l i l l i l l g  01 ~ I I P  I I I I ( ~ Y U  s t~~ff .  1\11., I\'. 1)nunldsot~ nrul Mr. .I. Fll~fOnI, o t l ( l i l l P  nl;,l \\.l.i(i,l, ,  ~:,IRI.nvCrs, 
1 1 1 1 ~ 1 5  r<.ndv1.0ol v r l y  ~.lllri<,~lt n i* l  i l l  \ .#i~. io~lr wnr;s. Mr. (1. I ' n l~~wr ' a  s ty l r  nlld oi1t.Lt11.n n f  I l i l l . , . ~ C ~ l i l , C  l l i ,C  bC,.,, .;nti.lnrlory. hlcssl.s. I). n l i t r l~ t l l  #x1111 A. l'#lf8>~cr. I B ~ I I - ~ ~ I c I I I ~ I I .  I ~ V C  \ v o ~ . k ~ ~ l  I ~ I . l l .  nII.. 9. c,IIIrll I \.CI.v ~I ,CCP,F.  

i l l 1  i l l  a(cr l  fllrillp tllr <.~lgl.llr.rd llll8lva of tile 1ntli:tll Atlt,r oltd I I IM rl8owll co~~sid~~.~~I,I~ sl.ill i l l  ,,;rcl,,,l,icR~ 
r n c ~ n \ . i n ~ .  'I'llc lillrollrnll nl,l'rrlllirlr lllldl~r A11'9*1.*. Ilonnld!:~,n nlbgl (;. I 'n l l l l l~r  l l n r r  III:III,> gtlO,l l,ltlL.I.,CI. i l l   ill_ 
ctcllillp nll<l RPC RIIIL' I l o l V  t u  Inliv 11 F ~ I I I T C  i l l  rrpllllll' %10rl<. S?\,rnnI of Ille native elbgrnvrrs Illtr.c lllllllr b'(,,,,l 1,1.0gres5 ancl n1.r nm\ c!n)~lo)c(\ Is t l l l  in \,ill-e(c\~in~ nlld  au i t inp  un varinns lrll,l~... 

t Rfl~.l?. i l l  ll'c Zl,nr 111.. 'Y I\'. l l n l ' n ~ i o l ~  a u s  ~nlq~ni~t l rd  rcgislmr i n  Ulia ofice ,,,,,I ,\ .,,. .llcP(.C,~l',~ i,, 
Ilc prcvio~l*ly 111,181 uf 1\1m11 Cu~.ntol. by M r .  I t .  A .  tiil,surl. 
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PART 11.: 

Sirsa District , . 16 sheets on 1-inch scale. 
Deccan Topographical Surveys (drawn in 24 sec- 

tions on 2-iuclr scale) . - 6 I, II  I I  

236. A summary of tlle results and cost of the field work of t,lie several 

PBBBONNBL. parties of the 

The foZlowing maps drawn in the Head Office have also becn published, 
viz. :- 

Bnnnn and Dera Ismail Khnn Districts (drawn in 36 
sectious on 2-incli scale) . 9 sheets on 1-iuch scale. 

Midnopore Dlstrict (drawn in  56 sections on 2-inch scale) 14 ,, 1 9  

Muttra D~strict (drawn in 28 sections on 2-inch scale) . 7 ,, 1) 

The disposal of the cadastral maps has continued to occupy the attention 
of a large section of thc office; 2,986 maps and the proof copies of 2,926 have 
been examined between 1st January a$ the 30th September, up to which 
date the return has been prcpared to agree with the other returns of the depart- 
ment. All the maps have this year been published at thc Photographic Branch 
of the Surreyor General's Office. 

239. The records received from field pnitics during the year have all been 
carefully examined, and a percentage of the computations of 4 districts has 
heen clleckcd. Rcvised area statements of clistricts Rilidnapora, ILooghly, Muttm, 
and Jllung havc been made accorcling to rrvised limits. The preparation of tlie 
ncw register of tlic rccords in tllc Hend Office has lxen co~ltinucd. A large 
part of thc co~~rspondence section of the office continucs to be employed in 
checking the 11iUs of the field parties and in keeping the accounts of the 
Itevenue Branch gcncrally. 

Licutr~~nnt.Cnlnnel J. Sconce, ncp~~t~ Sancy-  
or Cisncrnl, n11d Y ~ l p c r i ~ ~ t c ~ l d e ~ ~ t ,  Licve11uo 
Drnncll. 

Mnjor 1'. Coddington, Dcl)ut). Supcriutc~irlellt, 
211d p d e .  

I ~ ~ A W I N ~  BUANCU. 

Mr. F. W. liclly, Surrejcr nnd Mend Drnfts- 
111111. 

,, J. Connor, Assistnnt Sorvcgor nnd Drnfts- 
111111. 

Slleih-11 hIc l~i r  Ally, Drnftsn~nn. .. Gnlnm i\lollnmnl, .. 
., Abdul Aziz, 
., H o l ~ i n l  U L ~ ,  

and 5 otllcr drnftsmcn and 7 colorists. 

Map Erntni,liry. 
Mr. J. A. Jlsy, Sarvcyor nlld Drnftsn~nn. 
, T Y R c i I l  ,, 

Slrcilrh Abdar  llhr~il;. 1)mftnlnan. " .. \ ~ a ~ ~ ~ d  Bur ,, 

Computing and record examining. 
Bnhoo Hnriliur Sen. Hcnd Colnpater. 

., Ti~lcorvry Sen, Computer, nlid two 
others. 

Revenue Rra,nph 
Cadastral m n p  eromining. is given at  page 

hfr. W. Sinclnir. S a r v e ~ n r  rind I)mft~rnnn. 64, A state- 
Sheilrll Ka l r e t  Alli, l)l.nlPslnan, 

nnd 6 otller rb,nftsmen nlld olic clerk. msnt the prin- 
cipal recordspre. 

Records and map ianre. pnrcd ill the ex- 
Mr. W. J. Lnnr, Assistnnt Sorvryor. ecutive offices is 
Unboo Ashootosh KUI; nlid 1 other. gkcn in table A 

at p g e  62 of 
COBBBSPONDIINCB A N D  ACCOUNTB ~ U A N C U .  tile ; a 

Correspondence. detailed state- 
Jlr. A. E. Iqgrn, I<egi~lrnr. .. A. C. Cunnillpl~nrn,  JIcnd Clerk. merit of the 
Bnboo Bn l l>p~~do  U ~ i ~ ~ c r j e r .  Clerk. D-0rk (lone by 

,, Donrgn~~nn~ in  (ihuse ,, 
,, Rntnkista Cl~tlnrlar ,. t h e  Drawing 

nnd 5 otbcr c1el.k~ nnd coy).ists. Bra.nch of the 

Accosnts. Head Office is 
given in table B 

hlr. Oopnl Cliunder T,nh~l, Hend r\ccnontnnt. 
Bnboo Bnmn Chllrll C1111(.kl'l'I1~ttj, A c c ~ u n t .  at page 63 of 

nnt,  nnd t a o  otl~cl.n. the appendix ; 
and table C, at  

Derpatcher. 

Bnboo Judo Xnth Nockcrjee. 
page 67 of tlie 
apl~cndix, sllows 

the state of the publication of the cadastral maps. 
237. The summary of the ficld work shonls there has been a,n increase of 

1,018 square miles in tlie cadastral area over the return of the prcvious year, 
while thc general rate of 5 annas 889 pie per acre is very similar to t.he general 
rate of the 16-inch surveys of last year, though all the old parties show a 
consiclerable reduction in t.heir mtes. The village survey area, on thc 4-inch 
scale, is 2,373 square miles less than last year, cliiefly owing to the abolit,ion of 
one of the parties. The Topographical Survey area on the 2-inch scalc by 
revenue survey parties is 378 square miles more than last year. 

238. The following original maps received from Executive Officers have 
been examined and published during the year, viz. :- 
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240. The Deputy Sur~eyor  General again acknowledges the r r ry  ~aluall le  
aid which Major I?: Coddington, on duty in his ofice, has rendered to him.* 

~.-LITIIOG~APEIC B ~ A N C H .  

241. Tllc total ilumber of maps, plans, diagrams, &c., printed during the 
year, a~uounts to 160,346 copies; of these 

k'RnBONNEL. 

C n p l n i ~ ~  R. V. I l idd~l l ,  R. IE., in rllnrgc. 
119,100 copies, or nearly t,llrce-fourths, 

BIr. E. . T e v e z ~ ,  H ~ ~ , , I  , iasiatnnt and Chirf Drnfts. were done for ot.11cr departments and were 
tn:tn (03) ~ U Y I O ~ I ~ I I ) .  

ditto, 
very varied in cl~aracter ; the remainder .. 11. I,. Lrpolgc, Officiatil~g 

Mr. H .  Fcrns . . were printed for the requirements of this 
~wlroo Ilulornm N n ~ l l  Office. 

., S O ~ ~ I ; I ~  I I U ~ ~ I I  . 242. Thc map of the District of Md- 
Mr. H. Nirrn. C l t ~ ~ n ~ ~ ~ o - l ' l ~ i ~ ~ t c r .  

dab, on tile scale of 1 inch = 1 mile, lias 
,. 15. D'llvrnla, Pt.int*~,. bcen lit,hogmpl~ed. The 1-inch = 1 mile 

1 Prcse ~ s a i r t n n t  rind 17 others. 
3 Nntivc ClelPa. . mn,ps of the Districts of Jalpaiguri and 

Noacolly have bcen taken in hand during 
the year, thc former in 13 sheets and tlie lat,tcr in 1 2  sheets. The stock of 
several of the shccts of the Oudh inap on the scale of 1 inch = 1 mile having 
become ncarly cxhnustcd, a second cdition has been commenced ; 3 shects h a ~ e  
becn dmmn, and the modcrn spelling has bcen adopted. 

243. Maps of the Districts notcd in the margin have becn transferred to 
' stonc from tlie copper-plates of the sheets 

District R n ~ ~ g p n r c .  
., I)i~i:,:.cporc. of thc Atlas of India and published during 
,, E I ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ I .  thc ycay. Similar maps are under prepam- 
,, J : ~ l p n i g u ~ i ,  
,, GJR. tion of six other Districts, viz. ,  Mymen- 

sing, Dacca, Purrcedpoor, Backergungo, 
Noacolly and Syll~ct. Copies of the shcets of the Atlas of India spccifed in 

Qunrtor ~ h e c t ,  NO. 66 A. \v. the margin have been transferred to stone 
,, ,, ,, 71 N. E. from the engravcd plates, corrected up to 

Full shcct, No, fie. 
,, ., ., 111. date on the stone and print,cd to  meet 
,, ,, ,, 103. immediate demands, the original stock 
,. .. ,. 104. having bccome csliausted. 

244. A preliminary edition of the map of India, scale 1 inch = 64 miles, 
with the outlines transferred from the coppcr-plate and tlie hills dmwn on tlie 
stone in cl~alk, has becn completed and pul)lished to mcct immediate rcquire- 
ments 11ending thc completion of tho hill-etclhg on the copper, as the demand 
for this map is very great.? 

246. The tabular 
statements in the 
appendix give full 
deta,ils of thc account 
and value of the 
work executed in t l ~ i s  
office on account of 
the Survey Depart. 
ment, and a summary 
of the work done in 
compliance with the 

Psnsomlt. 

Nr.  F. W. I<rlly. Sn~rrcgor 1s t  p.ndr, hnn contin~~ccl t o  do cxccllent work on Hend Assistant in tbe drawing 
1,rnneh. hlr. Sinelair'* d ~ l t i t s  ill connection with t l ~ c  pollientiou of tho cndnstrnl ntnps llnvo bccu vcry Inborious, st1~~1 
'I? hnr ~ i v r n  cntirc antirfnr(.in~~. 

l r a s r a .  J .  A.  nlny, 'l'. \V.  I(eilly, J .  Counor nnd W. J .  Lone. Survcvors nnd Drnlbmcn, lravo nll worked well in 

Mnjor J .  Wntcrl~oosc, R.S.C., Assistnnt 
Sarveyor Geuernl, rill f ~ ~ l . l o n g l ~  
from 11th I ) C U C I I I I I ~ ~  1879. 

,, S. H. COIVJ~II, H.>.C., Oflieit~ting 
Assirtnnt Survcjor Geuernl, in 
cllnrge. 

N ~ g n l i u e  D,.anch. 
Mr. J .  lnckrnxic ,  I'l~otoprnpl~er. 
, C. l n l ~ l l ,  ditto. 
, L. i c r  ditto. 
., 0 .  U. I ) e n ~ p ~ t c r ,  ditto. .. T. l.loyd, ditto. 

and 1 0  hrristnnts. 

~~. ... 
their orvn brnllcllcs o f  IIIF ollico. 

- 
nlr. A. E. ngn~, Mr. A. C. C ~ ~ n n i ~ ~ p l l n ~ n .  Mr. Qopnl C1111ndrr Lnlin, nnhoos Hnrrihnr Sen, K n l l ~ l ~ ~ ~ r l o  Dnllrrjie, 

1)cmrgnnnrnin Ciltopc ~nnd J u ~ l o  Xntll Alucnkcrjec. togcthrr ,viLl~ tllc rest uE the cs tnbl is l~mc~~t ,  hnvc nll girell s l ~ t i a f n ~ t i ~ ~ ~ .  
t III .hlnc Inst, hlr. JCPP~).. 1~110 I~nd bein Hcnd Aasi~tnnL fur 1 0  years, obtnined lurlouah to Euro~, r .  nltd Ibis duti,.. 

Siloer Privding Branch. 

U~nbicn Churn I l l ~ n t t n e l ~ ~ ~ r j c c ,  Aasistnnt 
I'hotogrnpl~cr, nnd 1 nutive nssistn~~t. 

Zinc Printing Dmneh. 
N r .  D. llnckcnzic. Ziucogrnphcr. 
,, J. Watron, ditto. 
., E. A. 1,eFrnnc ditto. 

1 2  zinc corrcrtors, 12 printers, 7 
grninors and 36 prcssmcn. 

lmve rinec brrn ~,rrL,rnncc\ Ing Mr. I r r l ,n~e .  
. - -.... 

Cnlltnin Hiddell stntca t l ~ n t  LLe folluwing Urnhrnon nre worthy of special mcution, on n c c o u ~ ~ t  of tbeir skill 
nnd n~si<htitv :- 

Ilolnrsn~ N I B ~ ~ ,  llal~ornrd Azim, Ui t~o Nnth. Umbica Churn Mmkcrjse, Abd,~cl  Haaid .  Abdool J laJ id ,  Maholucd 
Yettaitl nod I)eno HuLh 1)uw. 
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I 246. The details of 
the work executed during the year are shown in the following table :- 
dbs /rae t  of roork perfurmcd i l l  the photographic Ofiee,.jj.ol~t 181 October 1879 lo 30th  September 

1880. 

Pholographic Trarrsfer Dranch. 

Mr. J. Hnrrold, P h o t o p p b c r .  .. R. Oeorgc ditto. 
mnd 2 nntivc nssistn~lta 

Ogce  and Store  Branch. requirements of all 
Mr. A. R. Cnddy. Store-keeper rind other departments ; 

Gencrnl Assistnut. 
S ~ u d  Isb~nnil,  Held  Clerk and Account. also an dxtract of 

IIII~, nnd 4 nntivc clerks. the cost of the office. 

graphed. 
The work done for other departments forms a very large proport,ion of the 

total outturn of the oflice, amounting to upwards of + of the whole, ex- 
clucliug cadastral maps.* 

5.-THE MATHEMATICAL INSTRUBlENT DEPARTMENT. 

Transfer 
to rino 

st::e, 

T ~ p o ~ r m p h i c a l m a p s  . . . . 7" 224 189 58 
Revenuc Survey ,, . . . . 288 383 4 9  56 
Dist r ic tmaps  . . . . . ... ... ... 
@='d c i k t o n i e n t s :  piano : E *: $ 
Miscellaneous Depar tment .  . . 502 037 573 4091 

Ditto extro-departmental . 5-42 628 649 390 
Transfers and proofs . . . . ... ... .. ... 
P i g u ~ e u t  pr in ts  . . . . . ... ... ... ... 
Platinlun ,, . . . . . ... ... ... ... 
Silver , . . . . . ... ... - 

2-48. Duriug the year 1879-80 tlic reccipts of instrumcuts in the dcp6t wcre 
as follows : 

Nu,bcr 
of 

pUll0. 

7,527 
10.6.59 

ig 
31,312 
64.050 

2.505 .., ... ... 
T o h l  . 1,429 1,029 1,935 908 ( 125,150 ---- 

Personnel.  Blr. D. J. Cnrclorn. Officinting Assistant ;\lntlie- about 260, 
Csptsin R. V. Riddell, R.E., Superintcndcnt. 

Work~hop Branch. 

nlr.  n .  N e I ~ l i s c l ~ ,  htsthemntical Instrument 
Nnkcr (on furlougl~). 

Mr. T. Hol tu~~.  Officinting Mnthcrnnticsl lns t ro-  
~ n e n t  hlaicr.  

Mr. J .  Kryrncr. Officiating Assistnnt M:~themn. 
ticnl l l t s t r u n ~ c l ~ t  Nnkcr, from 1s t  April to 8 t h  
Septcml~er 1879. 

RxIIIxs, 

-- 

256,670 / 150,309 --- 

N D ~ ~ B E R  OF 
PEINTELlUHEXTL4 

OF 

SonJncT. 

7,527 7,527 
10,678 10,570 

$ 1,664 31,471 
1,91,431 1,85,371 

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

lnnticnl Instl-l~mcnt Xnkrr.  from 1st I)ccc~n- 
b r r  1878 to31s t  alnrcll 1880. in value Rs. 
GG I ' c r m u t ~ c ~ ~ t  nrtiticers and on an nvemgc 8,200, mere 
$7 te lnprnrg  arti6cel.s. 

Slorc Bronch. o b t a i n e d  
Mr. G.  n. Aldcrlnnn. Storc-kcrpcr from Eng- 
Ilnbno N'omesh Chunder Cl~owd~.y. Pocking 

sircur. land; nearly 
Ofice Eslnbli.rhmcnl. 1,300 mere 

Mr. H. O'Ilricn. Hcod Clerk. 
,. J .  \V. C o l l i ~ ~ s ,  2nd ,. purchased 
6 othcl. P e r l n n ~ ~ c r ~ t  Clerks nnd 2 Extra Clerks in tllc local 

1,017 

Silver 

ot"h","r 
prints.  

... ... 

ii: ... ... 
29 

... 
56 

932 

market, at a 
cost of a lit& more than Rs. 6,900 ; about 4,500 mere ma~~ufnctured on the 
premises, a t  a cost of Rs. 13,300; over 7,700 iustrumcnts, in valuc about 

a[ajl,r Cosv\.en mpnkn rerg  farournblg OF B I E ~ ~ P .  J. Blncke~~zie, II. XncLcnzic. J .  liarrold, nud Cnddg; llr 

nlao com~ncnds Xeasrm. Nnrs l~s l l .  L n g ~ ~ i e r ,  n l ~ d  L e B m c .  

1:: 
... 

... 
::: ... 
... 

::: 
1,017 

Cndaetral, North-Western Provinces. ... 
Photozincographs . . . . Z,&O i000 i,'io5 2.160 58,307 58,307 4 i ; i i ~  
Zincogruphs . , , , . 408 .',, ... 367 ;;;6!?1 0,544 

247. The number of cadastral maps of the North-Western Provinces pub- 
lislied dui-ing t,lle year is 2,627, of whicli 2,160 were photozincographed, 113 
were pintecl from re-transfers ancl 2.54 from transfers traced by hand. It is 
satisfactory to note that a large proportion of these were the results of field 
work of the cold season of 187'3-80. Of thc Govelnzuent estat,e of Kliorda in 
District Pooree 1,014 maps were publislicd, of which 941 wcre photozinco- 

--.------ 
Total . 2,408 2,000 2,105 2,527 / 67,676 67,676 

39,F80 
3.913 

50,122 

ll'i730 
2,050 

39,689 
3,913 

44,602 

120 
7,006 

243,5A 

------  
Cadast rd .  Lower Provincce . . ... 
Photozineogrnpha . . . . 941 9133 "910 '541 
Zincogrnphs . . . . . 73 ... ... 73 

43.602 1 13.709 

,,Im .In 
336,008 20&,3Kl 

Total . 
Cndnstrol. British Bnrma, Photozinco- 

grnphs . 
Tmnsfcrsnnd prodfsforendaetrolmnpe 

G R A N D  TOTAL . 

1,014 

5 ... 
4,8X 

-------- 
1.014 -------- 

1 1  
. ---------- 

4,510 

900 

5 

4,043 

910 

... 

4,951 
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Rs. 67,000, were received by intcr-departmental exchange ; of wl~ich about 290 
were serviccable, and 4,800 were repairable. The serviccable stock was further 
increased by moro than 4,300 instruments which had heen repaired and ren- 
dered fit for future issue, a t  a cost of a little over Rs. 13,300, and after repair 
were valued a t  nearly Rs. 45,600. Over 1,600 instruments were repaired for 
various departments a t  a cost of Rs. 11,522. 

249. More than 14,000 instruments, in value over Rs. 1,07,200, were 
issubd during the year, viz. :- 

Number. Value. 

To the Survey Department . . . . 
,, Marine ,, . . . . . 
,, Telegraph , . . . . . 
,, Xlilitsry , . . . . . 
,, Public Works ,, . . . . , 
,, Eduratiol~nl , , . . . . 
,, Miscellnneous ,, . . . . . 
,, Rond Cess Committees, District Engineers, 

to receive instrumeuts on payment . 
. - .  

kc. ,  eutitled . . . 
,, Workshop t o  cornplele repairs of instrurucnte . . . 140 880 

The principal instruments issued were of the same class, for the several 
departments concerned, as those enumerated in paragraph 355, page 70 of the 
Gencral Report for the year 1878-79. 

250. The following statement shows thc detail of the principal instruments 
locally purchased, their cost, and, as far as comparison cau be made, the excess 
of the Calcutta prices over the values a t  whicli they would have been issued 
had they been procured from England. 

I t  is not easy to form an exact estimate in all cases of the values a t  which 
in~truments locally pnrclmsed might liare been procurcd fro111 England, for so 
much depcntls on  t l ~ c  quality of thc instruments ; but, as far as a comparison 
can be made, tlie result shows that thc ratcs paid hcrc wcre about 25 per cent. in 
exccss of the ratcs a t  which the scvcral instrumcnts might have been issued 
had tlicy becn prorurcd from England. Tlic purchase of instruments to the 
value of s t  lcast Bs. 2,000 mas duc to sudden demands to meet the requirs 
ments of the Afglianistan Expedition. 

P 

Nnrnea of Inatmrneata. 

Barumeters,n~~araid,pockot . 
Campnases. Nnp~er 's .  nlld pillnr . 

Le~~ses , r e~ ld i l~g  . . . . 
Levels, reflccting . . . 
Protl.nctora. . . . . 
Sc11le8, plotting. kc. . . , 

Serta~lts, pocket . . . . 
Tnpcs,mensuri~~g. . . , 

TOTAL . 
-- 

---- 

Irs>to value o f  

16 

5 

24 

7 

46 

0 

4 

475 

f67 

nn A . P .  

9G5 S 0 

128 0 0 

70 4 0 

271 0 0 

658 0 0 

5413 0 0 

ns. A . P .  

750 0 0 

99 0 0 

62 0 0 

230 0 0 

408 0 0 

452 0 0 

360 0 0 

3.470 0 0 

~ s .  A.P. 

215 8 0 

29 0 0 

18 4 0 

41 0 0 

150 0 0 

6,3fi3 12 0 5.144 0 0 

1 

I 
1,218 12 0 ) 

1 

88 0 0 1 



281. Tlie principal instruments manufactured in the workshop are detailed 
below :- 

Ilonrds,drnwinji  . . . . 
Cllllills nf vnrious sizes . . . 
I'ln~~c-lnbles . . . . . 
ltlllue. e l rc t~ lnn .  01, rollern . . .. s i ~ h t .  fo- plnllc.tahles . 
Bcnlm. oR*cts, molnl . . . 
sqtt~rea, ol'lirnl . . . . 

., Set, W O l l < ~ ~ l l  . . . 
Stnllds For plnoe-tltllcs . . . 

1 3  
316 
2118 
72 
7H 
36 
100 
144 
115 

Ils. a. P. I 
125 6 0 

2,226 11 (, 

2,337 1.t o 
1,536 7 0 

4!l(i 14 0 
1 3  10 0 
647 10 0 1 
122 6 0 

1,156 G 0 I 
The savings effected by departmental manulactare have been calculated 

a t  about Ks. 2,000, or w r y  nearly the same as in the prerious year. 
252. Besides the ordinary instruments al)ovo referred to, an idiometer 

designed by Lientcnant-Coloncl Mr. M. Campbell, R.E., wl~ich has for some 
time past bren under construction, under his own super\lision, haS been corn- 
pleted. The object of this instrument is to afford means of measuring the 
absolute personal equations in observations of star transits recorded on a chrono- 
graph. 'l'l~c general arrangement is that  of a moveable frame, carrying velti- 
cal wires, i n  imitation of t , l~e wires of a telescope, rr-hicl~ passes in frollt of a, 

fixed irnit,ation star;  a small observing telescope is at,tached to the wire fwme, 
so as to follow its movements, and thus the appear:ulce of fixed wires and a, 
moveable star is obtained. As each wire passes tlie st,ar two signals are recorded 
on the chronograph, one by thc observer and the other automatically by the 
instrument. 

263. The total number of instruments repaired in the modtshop was about 
6,000, and tlie value of the rcpairs has been calculated a t  Rs. 25,065. The 
principal instruments repaired were as follows :- 

N~~lnhe r  h'ombrr 
rel~ttirccl. rvpnil.al, 

Chains . . . . . , 588 
~ra~v ing ins tr t lnrent so f sor t s  . . 1,025 
Coml~asses, ~wismetic . . . . 106 

,, surveying. . . . 176 
Levels, Jumpy . . . . . 79 
Plane-tnl,les . . . . . 246 
Rules, flat, nnd  pnrnl lel  , . . 4,45 
Nuleu, siKllt, for I)lrrtie-t:~bles . . 259 

Scales . . . . , . 729 
S e x t a n t s .  . . , , . 31 
Sq~~i~res, optical . . , . , 31% 
Stands f;r variolls iostruments . . 4:!8 
Slaves, levelli~~g . . . . (is 
'I' eqt1nrt.s . . . . . . 1 0  1 
'I'lreoclolites . . . . . 113 

25.h. The receipts from England wt3re cxccptionnlly sniall, the greater pro- 
portion of the stores due tluril~g the ycnr having arrivcd aftcr its termination. 

255. The aggregnte cost of thc portion of t,lrc cstablishnlent wl~ich was 
emlrloycd in t l ~ c  construction and rcpair of instruments, tlie cost of the matc- 
rial expended, thc sliarc of ofice accommodation, t l ~ c  estinlated loss of wear and 
tear of block, and other petty contingencies, amounted in all to about Es. 41,750 ; 
this sum is alinost exactly balanccd by the vnluc of ivorlc done as estimated 
in tho case of instr~uiients ruanufactured, Ily the valt~e at wl~ich they are 
issurd; arid in tho case of instl.un~cnts repaired, by thc clitFcrence bet~vecn 
the \,alllc at  \\-lricll t1ir.y arc issuctl or plnccd in store for future issue and that 
at, ,\-hic.h thry ivvrc? n~tc-d 1)rcrious to rc.l)nir. The cost of t l ~ c  remaining por- 
tiorl the incll~tling s~lpcrvision, office acconnnodation, pnck~ng 
expenses, &.c., n-as about Its. 18,300. 'l'his may 1)e consitlered to l~ave been ex- 
pmd(nd on tllc recript and issue of ovcr 32,400 iust,rumenls valucd a t  about 
Rs. 2,16,000. 

256. To\rards thc cnrl of the ycnr stock mas tnkcn, and, as the mt.ing wm 
found to be gcncmllg a t  too low valurs, tlie occasion \\,as taken to makc a 
rc-valuntiol1. T11c servircablc and repairable i~lstr~llucnts taken together, exclu- 
sive of mnt,erial, macllincrp, and plant, wcrc found to bc orrcr 42,000 in nunil~er, 

iu valuc allout Rs. 3,18,0'JO.* 
- -  - _ -  _ - . . . - __ - -- - 

m o,, the 711, h.nsnnhrr In;!) Jlr.  \\.rltliac.l~. h l n l l ~ c ~ n a t i r n l  I n r t r ~ ~ m r n l  %lnlirr, rrtnrard from f11rli)11g11, hut in a 
few ,I,,,, -ns in\-ltlirle.cl to Et~rolr.  na u n ~ R t  f or  F s ~ . l l ~ r r  ~ o r v i v < -  in I ~ t d i ~ t .  'PI1111 t l w  du t icsnf  111ntr111ne11t h111ker ngmin 
,lcrolrP;~ on >Ir.  I),,ilc,n~, bp wltcttn t l ~ r p  lnnvr ~ P C ~ I  enrrird ntlt FPIJ nntirlnct~trily. A r r n r ~ ~ e n ~ c u b  L ~ v e  Ireen mlule LO 

tile srtviucs of ,, trained ~ ~ n l n t ~ ~ ~ t  h l n L L e ~ ~ ~ n t i e ~ l  111~Lruui~,iit  Mirker frunl Eaglond. 



TRIGONOBIETRICAL SURVEY OFFICE. 

2 ~ 7 .  The princil)al work of this oficc is the final reduction and ~)ul)licntion 
of the  triangulat,ion 

P E I ~ S O K N  RL. of all parts of Intlia, 
J. D. N. ~ l m a ~ s r r ~ ,  Rsq., hl.A.,P.II .S,  1 311.. E l .  R. I'. ICwlnn. S ~ ~ r r e ~ o r  2nd (irnde, tllc reprotluction 

1)elwty Super i t~ t rnde~l t  1st (ir~alc, in 
ehnl.,y. 

W. 11. t:olc, lisq.. 3l.A.. Ass i s ln~ , t  Saper- 
i~ite~rclcnt 1st  (in~de. 

Co,np~ttir~!, Branch. 

nlr. C. \Vooil, Snrvcgor 2nd Grn~dr. 
,, H. \\'. Pc>t.l~rrs, ,, 4th ,, 

uubu (;,,nF,, ~ ' ~ ~ ~ ~ , l ,  :.o,npater. 
., CIIIIJ. M ~ I I I I I ~  (;hoar, ,, 
,, I (a l lv  Coolnnr Cl!ictterjro ., 

,,1!'i1 10 otller C . I I I ~ I ) U ~ C ~ I ,  fie. 

P, inlin,q R~.nach. 
Mr. 11, .I. O'Con>nor, I'ril~lcr,. 

allcl 16 Cumpoaitors u ~ ~ d  Al~prentices. 

Corre.~poad~nee O I I ~  S10l.r~. 

hfr.  T,. H. C l ~ ~ ~ . l < e ,  S e ~ v r y n r  2nd G ~ . n d r .  
fro,,, ln t  ~ ~ t ~ l , ~ . ~  ~t);!) to i~1, ~ ) ~ ~ ~ ~ r t l r ~ ~ .  
1Hi9. 

frunn l p t  A I I ~ I I S ~ .  IH'O, 
and 2 S : b t i r e  Wtitcrs. of t l l ~  Surveys e m -  

Solnv I%olu,qrnphy. 
cutcd in thc Trigo- 

Mr. I,. 11. ('l~trlt<.. Sul.vryor 2nd Grde, nometrical Branch 
from btb  I)cro,nhcr 18iO. of  the  Dcpnrtmcnt. 

Pholo:inco!;rophi nranch.  The office being 10- 
1\11, C. O .  Ollc~llmel>, Zi~tcng~.npI~er. cntcd a t  DHIu*B-Ddn, 
,. C'. I ) y s o ~ ~ ,  1'11 I ~ O ~ I . I I J ~ I I P I . .  
1 Nnt ivu  Allprc~ltice l'llologrnpl~rr. a t  a considerable dis- 
2 ,. I)~.tll't.i~nea. tnnce from Calcutt,a, 
I .. AlqvenLice Drnftsmnn, and 1 a ,q a D ~a w i n g 

May-kecycr. Branch. a Photozin- - - -  

Drnroing Dmnch. c o g r a p h i c  Branch, 
Mr. \!'. Todd, SIIII.P,YO~ 2nd Grnrle, from 

1st Ocv,ber 18i9 t * ~  1Stll N o y m b e r  a a g 
I Y ~ O .  Brancll of its o w n ;  

Mr. (;. \\'. R.  A t k i n r o ~ ~ .  S a r r r ~ o r  3rd 
GI. ! I~P ,  EI.OIU l G t l 8  \ U V P I ~ I I C I .  1Hi9. it is thus 

Jillir I i l ~ i h ! ~ ,  it~ld ti otI~(,r  LJ1.8tft~~nvn. of  a l l  e x t r a n e o u s  
hIl.. \V. Tod'l. Snrrcgar 2nd Grsdt-, from 1 Ansirtllllt I)~.~tflull l : l~~, nlld 14 A))prell. 

L)tl1 I)rrcllller 1879 to 31ut July 1850. 1 Liccs t tnd Alitl)  CoI~l l l j i t s .  
a s s i s t a n c e  in  the 
ru a t t e r  of pnl)lica- 

tion, eSec]~ting as r ~ g a ~ d ~  the binding of its prorluctions, mhicll has to  he 
dolie else\vhcre-us~~ally a1 Calcutta. The office has also a dep8t of i n s t , m c n t s  
and at tacl~cd t o  it, chiefly contnining the higher class of iustruments 
nl)llert:Lil~ing to the Triponomc~t,ricnl Surrey, of which it has long been t h e  
I [c ; id - (~~~nr tc rs  0lfic:c. I t  is now, :~nd  has for many years, bec11 undcr the  
immcdiatc: and ablc superi~~tcndcncc of Blr. IIennesscy, M.A.,F.R.S., who is 
~j,ell aitlvd by Mr. Colr, B1.A. 

258. T l ~ c  great, work of the finnl reduct,ion of the  observations and mea- 
s~ l rc~ucnts ,  11otl1 linear and ausnlar,  of tllc Grent Trigonometrical Survey, and 
the l)~~l)Iication of the rcsnlts, 11as bcrn making good progress. 

250. T l ~ e  finnl reduction of the astro~lomlcal ol)sc:rvations for deterniiua- 
t iol~s of latitude had long rcn~aiucd in abeyance, pending the  pul)lication by the  
princil)nl obscrvatorirs in E ~ ~ r o p c  nncl other pa.rts of t l ~ c  globe of s tar  catalogues, 
giving tllc 11laces of tlic stat-s to n-hie11 ol)scrmtions 11n\-c been taken witli suffi- 
cient ( t s : ~ ( - t i t . ~ ~ d ~  for gcod(~t.i(: ill\-cstigations. TIIC 1) lacc-dues  which are given i n  
c l i f f t ~ r c ~ ~ ~ t  catalogues ol'tc~l difFcr mntcrinlly, ml~en  rcduced t,o a comlnon epoch, 
and i t  is no easy matter to  tlct.crmine t l ~ c  exact position of a star a t  any time 
~vllen it  mny I~nppcn to 11aw becu ol)scrvcd, cli~rillg thc  period of 80 years which 
lins clal)sc~d since gentletit: operations were cotlnnonced i n  India. This work, 
n l t i c l~  is n ncccssnry prcliminnry to tlir iinal rccluctious, has bcen taken in hand 
1)y Mr. llc~nnosscy (living t l ~ c  present year, ant1 is being ~~rocecdcd  with vrry 
satisfnctorily ; it is 11ow so Par a(1~a1ie~'tI that  t l ~ c  priliting of Volume IX of the 
Accoimt ol t .11~ Oyel.~ljonq of tltc Great Trigo~iomet,ricnl S ~ ~ r v e y ,  wllich is in- 
tcndctl to conl:tiu thc ln t , i t~~dc  ol)scrrotions, has bccn commeuccd. 

2ti0. T l ~ c  longitutlc o1)servatious arct of con~par:lt.ively nloderrl origin, 
having heen co~nmcncctl iu  1372, by clcctro-tclcgm.pl)ic determinations of 
cLiflcrc,ncc-s of l o ~ ~ g i t ~ ~ t l c .  Ol)cmt,ions had bccn cnrricd on t11rongI1 t h r ~ c  Gelds 
seasons, \vl~cu t.l~cy Irclrc pllt n stop to as rio otlicers were nvnilnble to go on 
wit11 thrm. T l ~ c  rt:t~irn this Scar f r o ~ ~ i  Afgliauistan of L i e u t , e n a ~ t - C ~ l ~ ~ ~ e 1  
Cn.~nl)licll, m l ~ o  Iind I~ccn rml~lo,vctl i n  t,llc rrl~olc of tile operations already com- 
plctctl, has ennl)lctl t l ~ c  iinnl reductions to be talirn iu hand. Tllris the printing 
of V o l ~ u r ~ o  x, wliicl~ is to I)e c1c1-otctl to  the electro-tc~legml)l~ic observations :nld 
tllcir ~.~si i l ts ,  113s 1)ccn co~n~ncwccd ant1 is now well ndvnncetl. 

261. 'Yho final rcd~lctions of t r iang~~lnt ion 11:lvc \)ern principnlly tllose 
rounrctetl with the a t l j ~ ~ s t m c n t  or variol~s sccoutlnry clraills of t,ria11glc~, TVlli(-ll 
dcprntl on t,l~"nlrcndy rrtluccd principnl c11:iins that  ap1)crtnin to tile tllree 
grcnt scdi01ls of i,llc 1)rilicil):ll t , r ia ,ng~rlat io~~ h - ~ ~ o n l l  as, </i , .sf ,  tile Nortll-m-c>st 
Quntlriln.t,cml, of ~ v l ~ i c l ~  t l ~ c  rcalilts are pi~l) l is l~cd in Volnluew rr, 111, anti 1~ 

of t , l~c Accoilnt of tllc 0per:~tions of the Glueat Trigo1~ollletricnl Sllr\rey ; 
eecorrrll~, tllc Sol~t , l~-Enst  Qr~ndriln.tcral, now being pl~lJlishc(l in Volume "1 ; 



and, thirdly, the North-East Qnadrilaternl, forming tlie subject of Volumes v11 
and VUI, not yet published. The final reduction of the two great sections of 
the principal triangulation which are still unreduced, viz., the South-jvest 
Quadrilateral and the Southern Trigon, mas initiated as soon as possible after 
the completion of the triangulation in the Mahns P r ~ s i d e n c ~ , - ~ ~ ~  paragaphs 3 
and 12. 

262. Each of the volumes above mentioned requires much explanatory 
mattcr, descriptive of the genernl progress of the operations, :md of the general 
principles on wliich the final calculations have been carried out in order to 
obtain tlie most probable results of the observations. This work has been 
completed for Volume VI during the present year, and cornmcnced for Volumes 
VLI and VIII, and has been mainly pcrformcd by Mr. Colc. 

263. Volume V, giving the accouut of the Pendulum Operations, which 
was stated in the last report to bc in thc hands of the bookbinder, has been 
published, and presentation copies have bcen supplied to all leading scientific 
societies, libraries, and geodesists in all quarters of the globe. The printing of 
Volume VI was completed, and the sheets were mady to be s ~ n t  to the book. 
binders. I t  is expected that Volumes VII and vrrI will be published by the 
end of 1881. Portions of the four following volumes have also been printed. 

264. Of the Synoptical Volumes-which give a precis of the results of the 
triangulation, both principal and secondary, for the requirements of topo- 
graphers and geographers-volumes 7 to 9 were published during the year, 10 
to 13 were ready for the binder, and 14  morc mere well advanced towards 
completion. 

265. The Auxiliary Tables for facilitating the calculations of the Indian 
Survey Department have been supplemented by a table of " mile-equivalents in 
feet and Links," and a table for readily determining the so-called " subtended 
angle " for observations of nureciprocated vertical angles. 

266. A pamphlet, giving the rcsults of the spirit-lcvcling operations in por- 
tions of the Bombay Presidency, has been printed. A largc amount of data of 
spirit-levels, taken by officers of the Irrigation Dcpartmcnt in various parts of 
India, but cl~iefly in the Punjal), has been collected and is being embodied into 
the depnrtmental charts of spirit-levels. 

267. I n  the Drawing Office considerable progress has been made towards 
the completion of a fifth edition of the Turkestan Map ; but the advent of new 
materials from various quarters, including Russia as mcll as Afghanistan, has 
much retarded publication, in some cases necessitating the re-hawing of large 
portions of tlie map. 

268. Various charts of triangulation, witli full numcrical details, liave been 
published, including the triangulations to Quetta, Kliclat, aud Kandahar. 
Ten charts have been prcpared and pliotoxincoqmphed to illustrate the principal 
and synoptical volumes. All the maps of the current ycar's work of the 
Guzerat and Kattywar Topographical Survcys, and of tlic Forest Survey 
Department, have bccn pnl~lisl~ed in this offic~, and also variouq malls of por- 
tions of Afghanistan, which were drawn at  the blussoorie Dead-Quarters by 
Captain Holdich, Major Beavan, and Lieutenant Gore. . 

269. Tlle taking of daily pllotograplis oE tlie sun, which had beyn sus- 
pended since the death of Mr. Meins on tlic 31st March 1879, was resumed on 
the 17th Decembcr by hlr. L. 11. Clarke, acting under Mr. Llennessey's super- 
vision, and occasional assistance from thc Yliotograpl~ic OBicc. During the 
289 days from 17th December 1879 to 30th Scptcmbcr 1830, solar pl~enomeno 
were visible on 191 days ; no plienomcna wcre visiblc on 47 days, and there were 
61 days of bad weatlicr when thc sun was hitlden by clouds and remaiucd in- 
visible throughout the day.* 

Itr liennrescy ncknoalcdge3 tbc vnlunblv n s s ~ s h ~ ~ c e  bc I l n ~  ~ c c e n v ~ d  from hlr Cul~. In g e ~ ~ c r u l  co.opcmt~oo mnd 
,opt rvlslol. 

H~ repol t s  vrrg fnvo~trml,l~ of the avrvtrrs rcndcrr<l hy Alr Woo~l, U I I ~  Unhons C l o n ~ n  I'arnad nnd Callg Llobm 
ahoae ,,, bile eowpu~log Office, and eumelenda Jleaars Albrnuon,  Y c ) c l l ~ r ~ ,  Oll"ubwL add U~s' 'n  
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Sut~mary of realills of l l e  ruork of Che TOPOGRAPLIICAL 

TRIANGULATION. I 



p ~ ~ z y ~ s  betweet& Iat  October 1879 a?ul 301h S e ~ ~ l e a l e r  1880. 
- -  - - -  - - - - - -- - 

I - I I I I I 

"!fitnay of the waulh of I h e j e U  w d d  q- me B ~ ~ X N U E  BBdfl 

Ils. A, 1'. PW aCIO. Aerc. 

,,.,, 7 5 / 0 3 1 1 610.000 I 0'65 1 tab " ~ / ' ~ ~ ~ ~ ~ ~ a ~ f ~ ~ ~ ~ / ~ ~ y  :Jr,$\ $r$?i? Ion 

-- 

DEaigna!lon of  
I ~ ~ v ~ ~  ~ , ~ I I J .  

No 4 Pnrty . 

.. 5 ,. . 
,, 6 8 ,  . 
., 2 .. . 
,, 8 38 . 

No. 1 Party . 

,, 3 ,, 

PP 5 8 ,  

925,928 0 36 (,) pirlt senson's opsrolioas r l l h  a new eetnbllah- 

0.90 (*) 
II,. " 1  i t ,  LI new didlricc ; Lhc rnle i n  fonseqwnlb 

416,402 high. 

No. 1 Party . 64,862 G 0 3 7 2 8  

4.400 0 0 

" 3 . , .  
1.920 0 0 

,, 5 , a  . 
... . . .  .. 7 65,6G6 6 9(a) 

TOTAL OP MAUZAWAR Snnvwe . 253 ?.lltl 1,973 450 

---. 

OfW~rncI. 

16 inches = 1 mile 

Ditto . 
1)itto . 
Ditto ' 

Ditto 

4 inches = 1 milo. 

. Ditto 

Ditto . 
Ditto . 
Ditto 

32 iucbes = 1 mil; 

1 lg) brrn ~urvayed nlnng the JomnaBlrer. 

orem-c rate rrrlu.nve of Ilandm and Dwa"ln 
..,,,,Id Lo 4 ot,noe 7 pies per acre.-id. uolea ( 0 )  

mud (el. 

......... Wmnna AREA CO>IPI.ET~D. 

NO. OI 

Province. District. 

I n  ndrance. 

CADASTRAL S U R F E ~ S ,  

North-WentcmProvinoea . ahmipar  . 1.524 

Bn~trla . . .  
Ditto ditto . ilirZnpur . . . 805 422 117 
Ditto ditto J a u n p ~ ~ r  1.371 S25 316 . . . .  1 British Burmm . . (Hn~~thnmadcly . . 291 763 265 

~ n s s e i n  . , . 
--- 

JIAUZAWAIt SURVEYS.  

(i) C h i f f l ~  hllls, con~cquentlg axcludcd lrvm nverogo. 

Punjab . . . .  
. . .  Ditto 

North-Western Provinces 

. Ditto ditto 

] h n g n l  . . . .  

No. 3 Party 

, . I 0  ,, 

" 1 1  3 ,  

Ahuredaagnr . 
Poona , . . Ditto . Bombny Presidency . . . 
Colnhn . . 

( Dern Tsmnil Ehnn . 
~ n ~ v n l ~ i n d i  . . 

. . . . . .  I t~trnnl  

Ditto t o  . I ( Yltolnpur . . 
Ahnlkot State . 

I GRAND TOTAL 
- 

51 

187 

DISTRICTS COMPLETED SINCE LAST REPORT. 
-. .... - ....... - .... 

I I I I I I 
ABSTRACT ACCORDIKB TO JURISDICTIONS. 

Plo?bW 

I 

1.335 

410 

80(g) 

. . . . . .  
Bnadn . 

. . . . . .  

. . . . . .  

RI. 

. 364 1,76.857 

. 1.962(p) I 1,96.329 . 1,616 ( 9 )  

63 

24 

51 

125 

I n ( ( )  

15 

- 

Or whom nnd rbco 

-- 

I I 

1,934 

.., 

... 

Do. As. P. 

488 1 11 (0) 

37 0 5 

,,, 

46 
.as 

... 

.., 
,,. 

.., 

39 

North-Western Prorincea I 

... 
a,. 

.,. 

... 

... - 

As. A. P. RB. A. P. 
2-in. = I ~ni lo  . 1,521 47.646 9 9 81 6 2 

&in. = 1 mile . 128 4.235 0 O(& ( j  1 Enrlaslv~. nr c,osl of hl aqnmre mllea O f  4" ... 
16-in. = 1 mile . 1.593 2,93.408 15 10 185 6 7 (k) ( k i " ~ ' ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ' ~ ~  or EW& 

v""pl>i,>,T. 
4411. = 1 lnilo . 1,825 60,262 6 0 37 2 8 (I) (IJTlna rat- i-rrrlnaire o f  cost sf  RO nqom 

mllea 1 , f  river r n r r a ~  in dlmlrl,.t K m d  
4-in. = I lnilc . fur \~lairh 130 arpnmlc 18tte !l nsdlnble. . 

32.in. E 1 mile . 'z f 56.666 6 9a) .. , (!I!) EI~CI~~IIIIII. i ~ ~ ~ l ~ ~ t l ~ ~  tho corn1 i n c o r d  :, 
i t ,  I>r,nrunu rl, rccom~. d l p ~ v i o u s  a ~ m *  
cadaslrol s.rr oy. 

Rg Cnptnin D. C. I ( 0 )  R.le enhoneed owing to  
A 1 small.i\rol cll nrcr servefed. field* and limit- 

Messrs. E. C.  TI,^ r . ~ c o e r ~ m  1s R,. o.ia.1. 

Cutlnck . , , 32.i11. = l m i l e  
(Irrigation Trnct). 

Bllrrctt nnd 8. I ' 

I l--l - 1  I 

J .  SCONCE,  Lied.-Colorel, 
Deputy Surveyor General. 

B 





APPENDIX. 

l<XTRACTS 

1 llOJL 

THE NAltRATIVE REPORTS OF THE ISSECUTIVE OFFICERS 

I >  CUAOGI:  Or 

TI-lE SURVEY PAR'I'IES AND OPERATIONS. 





Estrnct ,fi.orn the Narrative Report, dated 2111r Seplonbei, 1880, of LIEUTENANT-OOLONBI, 
B. R. BRANFILI,, B c., Deptity Strperitrtcnclcnt, Birrwry of I d i n ,  1 1  c h a ~ p e  Nfldrfl.4 Par ty .  

ON the cessation of the autumnal rains, the Madras Party proceeded to take the field, 
leaving Bangalore early in November, and reached the soene of operations by the end of the 
monthl 

I directed Mr. Potter to complete the remaining portion of the approximate series near 
Madrm-aeleoting two of the final stations with special reference to their suitability for 
circumpolar azitnuth observations, as near to the Mndraa observatory and to the sea as 
possible- and to build the necessary stations. A t  the same time Mr. Bryeon W R ~  to devote 
hirnanll. tn h ~ ~ i l d i n r  the stations and clearing the rays immediately in advanoe of the oboerving -. - -. - -. . . - - . . - - - 
party until he shtuld meet Mr. Potter, a d  the whole be completed. 

I myself undertook the final observations with the 24-inch theodolile and oommenoed 
the observing a t  Knniysntir 

1 Kmnivanht, FI. S. (north.weet station 01 Polygon) I 0th Dee. 1870. H. 5. on tlce 5th December, 
2: ~c;;,.;si~&~~)"n~n 8. S. (west ,, 11 th 
3 Cltenji Ilock S. (south-wast ., I; ),I $ ,,,,, :; ;; and oontinued without inter- 
4. l'ornmuhkol Ifoek ll. T.(~ourh.mc ,, ) : ; ; 2"" ,, ,. ruption, except from the long 
6 .  Pena6~ H. R. (ccnlro ,, 
8. L\ldvn)~~dtha A. 9. ( n o r ~ h  ,, :; 1 I 9::ltl ,,;. die, round-about marches, obliged 
7. Aviiitn6du H .  S. ( ~ ~ o ~ . t l ~ - e a s t  ., :: ) J lzull ,, ,, by want of roads, and two or 

) '2 17th ,. ,, three bouts of rainy weather, 
0. 'Cirumnni A. S. (rmtro ,, 
O. >lunn1nai.Kannnt6r S. ( o . ~ n t  8nnk ., :: I , ,, until the work was finished at  

10. I ' ta laplknm \I  ouu t  S. (nartlb.cort ,. ,, ) E ;i 26th 
11. Nll lnipd~lu H .  S. (uorth.acat ,, ,, ) /  GE 4.h ~:b. :: St. Thomns' Mount 8. (the 

15th station visited) on the 
1 2  > r d n r ~ ~ r  Mound S. (norrl~.west .. ,, 11 ! . 0th ,, , 26th Fcbruarv. ha& fixed . .- 
la. ~ ~ t n m n n g . l a m  Aft , .  3. (ecotre ;, 
14. luja1h1116knl~l nnndllill 

) i a t  s, ,, 1 3  new prinoip*al statio& and 
Y, n z i ~ n ~ u t l >  *totiou { v 3  '1 2 0  ,, .. closed upou two other pre- 

16. St. ' I !~ lnmus '  >I? .  S., 
a r i l uu~ l l  l tnt iau 1 (no'th " 20th ,, ,, viously fixed stations, oommon 

to the Madras Meridional and 
Longittldinal Series, MBvandfir-Malaip&du, by 16 triangles forming a hexagon and two 
pentagons, coveriug 2,001 aqunro miles, and advancing the series from S.-S.-W. to N.-N.-E., 
a distance of 68 miles to its terminus at  Madras. 

Two sets of observations for azimuth were taken-at InjambPkam sand.hill on the coast 
line, 10 miles south, and at  St. Thomas' Mount, 5.6 miles 8.-S.-W. of the Madras observo- 
tory. Mr. l'ogson, the Government Astronomer, was unwilling that an azimuth should 
be observed at  the observatory, by whioh he thought his own pressing work would be 
retarded ; nod, notwithstanding Mr. Potter's earnest endeavoors, no other suitable point could 
be fouud nearer than St. Thomas' Mount for an azimuth station, without incurring a 
heavier ootlt~y in mor~cy aud time thau the object seemed to justify, the whole of the ground 
b and arotmd the City of Madras being covered by lofty trees and private houses. 

As soon as Mr. Potter had completed the approximate series, about the middle of 
January, I directed him to prooeed with all speed to examine the ground between Pondi- 
cllerry aud the east flunk of the series, as he was already well acquainted with the latter, 
having selected the east flauk statious himself the year before last. H e  very soon submitted 
what appeared the most simple and fensiblc project for oollnecting Pondioherry with the 
principal triangulutiona. H o  thcn moved on without delay to the Inrger and more important 
work of connecting Negnpntam with the main series near KumbakBuam. 

I n  this tusk he succeeded to my satisfact,ion, tnkiug advantage of tlie lofty towers of the 
temples, by which alone the task could have been acoomplished during the sewon. 

The spires or gateway towers of South Indinn temples, commonly called gGptrranas, are 
tall, ricketty brick struct~lres, consisti~~g of nn oblong basement, usually of stone, pierced for 
the gatcway, surmouutcd by a pyramidal spire of mauy atoreys, tapcring up to a narrow 
ridge, and profusely covered with stucco ornaments. Thcy are seldom or never used except 
by bats and vermin, and the many floors or stages within them havo been allowed to fall 
in, so thnt access to the summit is dangerous, and, when attnined, i t  is quite unsuited to 
observe from with o thoodolite. Mr. Potter displnyed muoh ingenuity in  overooming 
these difliculties by menns of temporary stn ing, loug ladders, and a portable striding 
platforru, which he davised and oarried wi th t im,  and by mealis of ~vhioh be waa able to set 
up the 8" theodolite on seven gGprrroms, and thus complete the series. 

On coml~letion of the finnl observations at  Nndras, I hastened by your direction8 to the 
most coast of tho Pcninsuln, to effect a oonnection between Colonel Lambton's triangulation, 
brou ht up from Cnpe Comorin, through 'I'ravancorc nnd Coclrin to Ponlini, with the 
Mal&ar minor series, brought down from Mangalore to the same neighbourhood. 

I had dirooted Mr. Mitohell to efeot this conneotion when he was engaged on the 
latter series, but Ilo failed to find Colonel Lnnlbton's old station marks at  Kurnhd 
( "  ICoorun~~d") and An~iugnmala (" Annangnnlalli"). The station of Anangamale, however 
is identionl with Colonel Lambton's poiut, and I believe that Colonel Lambton's station 
of " Koorunod " was at  a poiut on the KurnLd hill, marked by a mound of earth, with 
which I have made a secondary oonuection. A moro thorough oonnection has been uow 
made by ruy firidir~g etatiou a marks at  l'onmala (" Punmalli ") and Alattlir ("Urrtoor "), 



ae also an old station platform on Machiit (" Muchnut ") hill, the centre of which I occupied. 
All three of the latter are probably nearly identical, i f  not quite so, with Colonel Lambton's 
stations, thus completing a satisfactory connection. It was now the end of Maroh and the 
air eo hazy IU to be quite unfit for observing, but I determined to take the opportunity 
to effect a further connection with the trnnigulation of the Nilgiri hills. 

When in charge of the Great Aro Series (in 1869-70), at, the instanoe of the Surveyor- 
(feneral, I was requested to  determine points on the Nilgiri hills to form a base for 
Colonel Saxton's minor triangulation, which I accordingly did ; but, owing to the length 
of the rays and the hindrnnce from cloudy weather, I was not satislied with the results, 
thou h they were the best obtainable under the ciroumstanoes. f am sorry to say that, although I .pent about a month upon this r m k ,  in very 
trying weather, I was not very successful, chiefly owing to  the sicltness and cousequent 
absence of my signalmen ; still a oonnection has been made, and I think, from the approxi- 
mnte reduotion that has been oomputed, i t  tends to show that  my fears about the points 
laid down in 1869-70 were excessive. 

After a oircuit ofsome 700 milos, from Madrne to  Rangalore, thence by the Great Arc 
to Cape Comorin, and back by the East  Coast Series via' RAmnfid to Madras, the series has 
closed with a small cumulative error in latitude and distance, but with a larger one in 
longitude, azimuth, and height. 

The mean olosing error in latitude is 0".008 or about one foot. 
I ,V  longitude is 0.262 

9 ,  azimuth is 9.212 
) I  $ V  height is  17.3' 
I ,  8 1  distance is 0.72' 

the latter being equivalent t o  0.027 feet, or one-third of nu inch per mile. 
This amount of closing error is perhaps no greater than might have been expected. 

Indeed, consideling the extent of unfavourahle country traversed, I anticipated a much 
larger. 

Zztrac t  .f io~tb tlre hToi.rotice Report doted 5th N o z ~ e m b o  1880, of CAPTAIN J. HILI,, R.P., 
Ofieinting Deptrty S ~ y e t ~ i ~ t t e n d c ~ ~ t ,  1st g~.odr ,  in charge of the Er18to1.1r A.o,rtier Series. 

I LEFT Bangkok on the  29th January, and next morning reached the small town 
, of Phrapatom, where I had arranged to meet Mr. McCarthy, who was working in its 
neighbourhood. 

H e  arrived about noon, and I had the satisfaction of learning that he had pressed on 
the work well during my absence. I may here remark that the Siamese, although 
they wish for telegraphic communication with British Burma, do not seem to care 
about rapid postal commu~nicntion in  Sianl. For example, ~ l t h o u g h  Phrapatom (which 
is distant, as the crcw flies, 30 milee from 13angkok) can be reached througli the creeks 
in  12 hours, a letter I wrote to Mr. McCarthy from Dangkok on the 15th January (t,he 
day after my arrival), and which the nrithorities professed to send by express messenger, only 
renohed him on the 30th, as he came into the town of Phrnpatorn to join me. After 
a few instances of such delays, I employed my own men as letter-carriers The Siamese 
appear to have no conception of the value of time, and our chief difficulty oonsisted 
in  overcoming their dilatoriness. They thought (and indeed appeared to hope) we should 
find i t  impossible to extend our triangulation into Bangkok across the 30 miles of flat, 
wooded, and swampy country lying to the west of the city, and they were languid, to bay the 
lcest, in their operations to assist us. I am glad to say there were exceptions to the rule ; 
and, ns in my report on the previous season's work I had the pleasure of expressing my 
acknowledgments to the Governor of Knnbooree, so now I beg to acknowledge the assistance 
given by the Governon of Nnkonchasee, Tacheen, and Paknnnd. Our tllanks are due to 
those geutlemen for their help nod their hospitality. I f  the Asuistant Governors and other 
minor executive officials with whom we came in contact had been equally attentive to our 
requirements, the work would have progressed all the more rapidly. 

During my short stay in Bangkok the weather had once or twice been clear enough 
to enable me to get a good view of the sarrounding country from an artificial eminence 
cslled Piiookhow Thong, which ie ascended by external winding flights of stone steps and is 
surmounted h.7 a small pagoda, and which is the highput point of vnntago in or near 
Bangkok. From this raised position I was able to obtain the magnet,ic Searing of the 
(frent Pagoda of Phrapntom (the largest, in all Siam), upon which I had placed a atntiou 
the prerious fieason ; and I nlso, while searching the western horizon with the telescope, 
noticed, in a fortunate break in the fnr diztaut jungles, an object which appeared to me too 
thick to be the trunk of a pnlm tree, and which seemed to be more like a pillar 
or factory ohimncy. I accordingly noted its bearing, kc. I t  nppenred to be from 15 to 
20 miles distant, and to lie in n eouth-ensterly direction wit,h respect to Phrnpntom. 
I had henrd there was n tall chimney belouging to n ruined sugar factory uenr 
Nekoncl~asee, but i l  was supposed to lie more to the north. On g o i ~ ~ g  to Phrapatorn 
I was fortunnt,e mongll, after some time, to identify the object I had seen through the 
telescope a t  Raogkok, aud which could only be distinguished at I'l~rnpntcm when the sun 



fell upon i t  in one direction. I t  turned out to be the old sugar factory chimney after ell, 
the height of which from the ground I afterwnrda measured and found to be 88 feet. The 
problem of how to carry the triangulation into Bangkok mas thus solved. I caused a huge 
bamboo soaffolding to be erected round tlie chimney, and a timber platform with an arrange- 
ment for insulating and centreing the theodolite to be construcled and   laced on the top, 
rind our observations were duly taken there. The height above the ground of the stntiorls 
forming the lest triangle of the Bangkok Series are all considerable. The  height of the 
chimney has just been given. The height of the Bangkok mark stone a t  Phookhow Thong 
is 110 feet according to aneroid observations of mine, and 115 feet by Mr. Mecarthy's 
measurement of the steps leading up to it. The station I placed the previous season on the 
Phrapatom Pagoda was exactly 100 feet above the ground, while a station Mr. McCarthy 
subsequently caused to be placed a t  a higher level, in  order to avoid rny clearing (which 
with local labour would be an endless undertaking i n  Sinm) is only 32 feet below the top 
of the spire, the altitude of which I carefully measured the previous season, and found to 
be no less than 347 feet above the mean level of the ground a t  the base of the pagoda. 
The height of 367 feetis that of the top of the masonry, and excludes the lnrge metal 
ornament which surmounts the spire. Mr. McCarthy describes i t  as being nervoua 
work climbing up the bamboo ladders to this lofty observatory. A pagoda being 
composed of cne solid mass of masonry cannot be ascended from within. The ascent 
has to be made by means of bamboo ladders placed against i t  externally, andsecured 
in position to iron pegs driven into the masonry, While . the scaffolding round the 
ohimney of the old sugar factory was being prepared, the ordinary observations of the lines were 
being carried on elsewhero by myself nnd Mr. McCarthy. I t  will be recollected that I 
reached Phrapatom from Bangkok on the 30th January. Throughout February and 
Maroh there was a great deal of thick haze, much aggravated by jungle fires, which obstructed 
the observations considerably. The people also were in some instances inclined to be 
obstructive. I n  one instance they went so far as to stake with sharpened bamboos the path 
by which one of the signallers was accustomed to go for water from his station, and the man 
was badly wounded in the foot. I n  another they secreted some large timber posts I had 
ordered from Bangkok for the construction of a station near tlie villnge of P o  Hak.  This 
station, which was on flat, low, ground, had to be roised in order that observations might be 
taken between i t  and the chimney station. Mr. McCarthy was consequently obliged to make 
use of the trunks of some small pnlm treeo which grew near ; but after spending much time 
and trouble on the station, and clearing a quantity of trees and bamboos in the direction of 
the cbimney, he was unable to open the ray. I wns determined, however, that the chimney 
and Po  Hak  stations should be joined ; and after a great deal of trouble, and the loss to us of 
much valuable time, tho villagers, fearing they mere about to get into serious trouble a t  
Bangkok, suddenly gave up the missing posts to Mr. McCarthy, who quickly raised his 
station to the requisite height, and obtained his observations. Such occurrences as these, 
together with the dilatoriness of the officials and people, and the uncertainty as to the fete 
of any letter or messnge entrusted to a Siamese, constituted our chief difficulties. 

E.clractfro~~~ the  Xnrmtirc Rcpo~.l qf MAJOR E. H. STEEI., LC., ill cha~.gc AVO. 1, Toj~ogt~nphical 
Party, G~culior u,1(1 Ce~atral I~rdin St~rvcy, spas911 1879-80. 

THB triangulation only extended over 270 square milcs ; it  was all very heavy ground, 

llcrnarks on courllry t~inngsletcd. and mostly covcred with dense juugle. Long 
parallel ridges rurlning north-east aud south-west 

are the ~r inc ipa l  features ; there are one or two tine, though very narrow, valleys. The 
uudergrowth aud tree jungle to the west will give the plane-tablers much trouble. 

The couutry plaue-tabled was, with little euceptiou, of a very diffioult nature. Mr. Cornelius 

c'ouatrg ylrno-lnblcd. had in plane-table 186 a few square miles of flat 
ground near the Dhebar Lake bund, and Sub- 

Surveyor Abtlul Aziz had to the soutll and west of his board a small portion of level oountry ; 
but it was nearly all covered with scrub jungle and high grass. I should not omit to mention 
that the 120 square miles surveyed by Mr. 'late in stuudard sheet 94 were in fairly open 
couotry, with one high raugo of hills called " Saora" and a few isolated ridges dotted about. 

A good deal of the couutry in standard sheets 88  and 90 is comprised of high moun- 
tain ridges with very steep slopes, and where the features die down iuto the lower ground, 
the drainage is esceadi~lgly iutricnte. When I looked down from Siss hill in  March on the 
lower gronud, the leaves were off the trees, and the under-features were visible ; the land 
then looked like a petrified stormy sea. 

Tho long ridges of precipitous l~ills are crossed a t  very rare intervals by pnssable passes ; 
for instance, the Sam Glints or pass is the only road passing from east to west in a ruu of 
2n milos aloug the great ridge or baoltboue of the mouutalus which terminates on the 
Kulalia hill overlooki~lg the village of 1'01. 

There wero no furts, towns, or cities aomprised in this season's work. The cantonment of 
Kllerw;uu falls into tho ovcrl:ip of oue mile, hnd atill besurveyed aud described by No. 5 party. 
'I'l~e Inrgest villages met with ill stnndard sheet 88, wero Mndri, Juwass, Chnwand, 
I3sbnlwarm, nut1 ll~ikhnbdoo. T l ~ i s  Inst coutains a well-known Hiudo sllrine. The villages 
ol' Sllodndur nr~d Khed Urslnnn, of tho Muhi Kauta ageuoy, fall in  slleut No. 9 0 ;  the former 
is the prol~arty uC n pctty lirio. 



The Som p888 is on the road from Kherwnra to Kotrn; the ascent from the Som valley 

Pnsres. 
is 700 feet, and the descent into the Manpore 
vnlley to the nest  is fully 1,000 feet. This 

pass is just practicnble for lightly-laden animals ; there is no other well-known pass. 
The main road from Oodeypore to  Kherwara and thence to Ahmedabad runs through 

Roads. 
standard sheet No. 8 8 ;  i t  is a fairly metailed 
road, is well bridged, kept in good order, and is 

quite practicnble for all arms. A road has been traced from the village of Perahad, on the 
above-mentioned main road, to the Dhebar Lake bund, above whioh there is an old palace, now 
just repnired. A fair road has been made from Kherwara to  pol^, and thenoe to Idar. This 
rond is, however, fast falling out of re air. A good riding track, practicable for baggage 
animals, hae been traced from Madri to kherwnra by the Madri Roo ; i t  is six to eight feet 
wide. Lastly, the trnck from Kherwnra to Kotra is  called a rond ; i t  passes, as I hnve said 
some few lines back, over the Som pass. 

The Sibatmati clrains the oountry comprised in the western half of standard sheet 

Rivera. No. 90 ; i t  forms many deep pools, but is fordable 
every mile or so during the cold weather, and in  

the rains, forms a stream 250 to 300 yards wide from bank to bank. The Som and Gomti, 
drain the country shown in standard sheet No. 8 8  ; the last-named stream receives the out. 
fall of the Dhebar Lake. These two rivers join just south oi the margin in the s;uth-east - - - 
oorner of ahwt 88. 

The Bhils and Qrassiae have been described nlreadv: one ~ o i n t .  however. struck me. 
Inhnbilaals. which I do not t h i n i  ha; been noticed before; 

namely the large size and fine look of the Bhil 
women relatively with the men. This point has, I believe, been noticed before in  oonnection 
with some other predatory tribes. 

E z t r ~ a c t f r o n ~  the Nnrratirc Report  CAPTAIN W. J .  HEAVIRI~E,  R.E., in Charge N o .  2 Tol~o- 
grrtphicul Party, Xhondcsh n91d Bombny Naticc States Surcey, season 1079-80. 

THE phy~ica l  fentures of Ehandesh are most pleasantly varied when compared with 
the dull monotony of the scenery in  most Indian districts. 

Khandeeh cannot bonst of snowy peaks or of the luxuriant vegetation of Lcwer Bengali 
but the Satpuro Hills nre scarcely inferior, in poiut of scenery, to the lower ranges of the 
Himalayas. North of the Tapti River one meets with forests which, though not extensive, 
hold trees worthy to rank as timbor with those of the Terni, while hard by, on the edge of these 
forests, the banks of the Tnpti in the month of January are plains of waving wheat. 

Khandesh has in addition all the best points of the Deccau : plateaux 1,500 feet above 
sea-level, not wanting in shady trees, where tent  life is pleasant up to the end of April ; 
ghAts of grand blaok precipices surmounted by columnar basalt in fantastio forms rising to 
a height of 4,000 feet ; well-irrigated valleys of black soil growing magnificent crops of 
whent and sugar-cane; uplands near the sources of the l'injlirn River, where there is 
plensing woodland scenery, and the river, shadowed by fine old trees, flows over the 
rocks in rapids and pools where an occnsional small lrrnlrsir may be tempted with n fly in 
the evening. A R  a contmst, there is the low-lying malarious country of the Ddr~gs,  with 
low hills almost concealed by grass jungle and tree forest-a country whioh is considered 
deadly to the European until February, and which, by that time, is so dried up that it is 
difficult to obtain decently good water; a country where an occasional clearing and a few 
Bheel huts are the only signs of habitation, but where the frequent call of the painted 
partridge somewhat compensates for all these disadvantages. 

Such are the diversities of country lying west and north-west of Dhulia, that  hnve been 
met with iu the country plane tabled this season, within a few days march of each other, 
nnd within an area of 30 miles of longitude by 70 of latitude; hut the ol~ief portion of 
the work exeouted embraced the whole upper portion of the Phnjhra Valley. 

The P d n j l r ~ v  Valley.-The Pinjhra River risea in the S6hy6dri Hills, about- 
Lntitude ... ... ... ... ... 20° 45' 

. . .  Longitude ... ... ... 74O 0' 

and for the first 1 5  miles of its course flows eastwards through an upland oountry nearly 
2,000 feet above sea-level. The fine old mohwa and mango trees grouped about the borders 
of the river and its tributaries-the large, undulating expanses of grass, broken here aud there 
by patches of wheat round a group of Bheel huts, or by low hills clothed with tree jungle- 
mnke up n pleasant sylvnn sceue, which is green and refreshing to the eye even in April, and 
is rendered all the more striking beonuee in suoh marked oontrast to the severe block basaltic 
preci ices and penbs which form a background to the south. 

$he II lands are but sparsely inhabited ; there are no large villages; Bl~eel  huts are 
scattered n\rrut here and there near tho patches of oultivation, or near water, as the latter 
becomes rnther scarce towards tlie end of Mnrch, except in the main stream. 

The bed of the river in these upper reaches nltornntes between sand and rock, with 
a considerable fall averaging 00 feet a mile, the water here and there cascadiug over 
the rooks. 



Pirnpnlner, the taluka town, is the first place of any importnnoe on the river, aud 
nltllongli out of the uplnnd conntry, is nearly 1,700 feet above sen-level. I t  is a poor 
lookiug place of -about 2,600 inhabitantg, but there is a considemble expanse of well- 
irrigated black soil round about it, and from a fos  ~uiles above Pimpalner the flow of the 
riv;r is perennial. 

From Pilupa~luer to Dhulia (.50 miles) tl16 river still flows eastwards ; its bed is of rock 
tllrougI~out, wit11 tho considerrrhlo fall of 830 feet in this distance, or about 17 feet a mile. 
Tile river is lhus emiuently suited for irrigatio~l purposes, and, from somo distnnco nh,ve Pim. 
paluer, masonry dame, often having the nppenrauor of being 100 years old, s tot~d across the 
river at  evcry thrce or four miles, the water being led off in wide cl~annels to irrigate large 
tracts of black soil, in which magnificent crops of sugar calm and shent  are grown. This grouud 
appears never to be left fallow : IIO soonur is oue crop off tho ground, than the laud is 
ploughed and a new crop sown, wheat nud sugar-caue generally o l te r~~at ing  ; und in a good 
year, such ns this has been, the sugar-cane ulills are in constant work, day and niglrt, for 
some six weeks, in all the villages on the banks of the river. 

The chief tributary of the I'Anjhra is the Kin ,  w11icl1 joins the river about 28 miles west 
of Dhulia. The basius of these rivers extend from the narrow, lofty mnge of llilla on the 
south, dividing Khandesh from NQsik in about latitude 20'-45', to the high table land 
to the north, on which the Kundabbiri GhQt and Ul~fimergnrl~ are situated, in  about 
latitude 21"-if, and is bounded to the west by the Sdhyitdri Hills, which overhang the 
D i n g  country ncar the meridian of 74". 

The B/cor!l!jn Ttrngya Hills.-This nnrrow rocky range, which runs east and west near 
latitude 20"-45', separnting Khandesh from Nisik, is a spur of the Sfihybdri Hills, and has 
all the marked characteristics of the trap formation, such as 611e black precipices, three and 
four l~nndred feet in hoight, while the pealts of the hills rise from three to four tl~ousand feet 
above sea-level, in masses of columunr basalt which frequently takes the most fantastic 
shapes, resembling buildings and monuments on n. Titanic scale. 

The two most remarkable hills of the range are ltnown as Mangya Tungya, nnd are 
about three-quarters of a mile npart. Rising some 2,500 feet above the P h ~ ~ j h r a  Valley, 
they are visible from very long distances, uud a near approach to them impresses one with . - . - 
thGr massive grandeur. 

From the south. or NQsik side, these two hills rise in quadrangular pyramidal forms, 
with rocky precipito;s sides, stepped at i~ltervals to n height of 1,500 feet dhove the plains. 
They are here counectcd by a Ilarrow saddle, the southeru face of which is a precipice having 
the appearance from below of n wall of blnrlc roclc some 400 feet high. A.t either end of the 
saddle the hills still rise somo 550 feet higher, the pyramidal forms being more strongly 
marked than they were below, nnd more frequently stepped, till each culminates in a column 
of basalt 200 feet in height. I t  is difficult to imagiue anything in nature more typioal of 
the monolith rising from a pyramidnl base, with whioh ozol~iteots have made us familiar. 
But here the scale is colossal, nud so much the more magnificently graud. 

The basaltic columns which form the summits of these hills are quite inaccessible. A 
terrace, partly natural, p,nrtly artificial, Ilns been formed round the western one, which on the 
eouth side is only just wlde enough for a single man to pass along, but on the north side is 
about 10 or 12 feet wide and 330 feet long. On this side five temples, or rather chatris, have been 
built in the shadow of the rock. There ore also ou this side three temples and two water-tanka, 
all excavated in the rock. These three rock temples appear considerably older then the ch(rlria, 
and may originally have been oommenced by Buddhists; but the inscriptions, as well as the 
oharacter of the figures and ornament, show that they were finished or oonverted by Mar5th69. 

The face of the rock above the terrace is studded with figurea of gods and goddesses 
of vnrioos sizes-altogether, within and without the temples, 400 figures were oounted. 

There are two ways up the hill, on both of wbioh a number oE steps are out a t  intervals, 
where the rocks are most precipitous, and witl~out these steps, or the use of ropes, an ascent 
to the temples would be impracticable. 1 ascended by one route and descended by the other. 
I did not count tho steps going up, but  in coming down there were 570 ; most of them were 
out out of the solid rock, and some were built up, with hore and there a low parapet wall, and 
a t  the corners, where the steps zigzngged, one mther failed to appreciate the grandeur of the 
precipice below. Near tho bottom 01" the hill there are two small, rock temples, evidently 
Buddhist, in fair preservation. Altogether a vast amount of labour has been expended on 
this hill, which appears to be worth the notice of the Archmological Survey. 

Pi.wrl Hill.-l'isul is nuotber hill in the same range, with a history. Standing 1,500 feet 
above the surrounding country, its sides are as precipitous as those of Mangya Tungya, but  
its summit is a plateau about half a mile long by a quarter in width, and is a natural 
fortress. 

Such a combinntion in nature seems seldom to have escaped the eye of the predatory 
Marbth6. H e  would be as safe there from any ordinary attaok as the eagle in his eyrie, 
and could swoop down at pleasure (in the dove.cots below. 

The only npproncll to I'isul is by a narrow gorge on the south side of the hill. This 
Wfl8 protected by several cross.wnlls, tho rzius of which still remain. In  the rocky sidesof thie 
gorge, store-rooms and water-tanks are excavated. Water is still deposited in considerable 
quantities in the lattor, but is much fouled by bats. There are also oatuhment basins for 
water in suitable spots on the top of the plateau. 

Notwitl~stnnding tho prec~pitous nature of tho hill sides, i t  appeara that the edge of 
the plateau was still further etreugthoned by walls here and there. There ie but one 
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on the side Danwar to SirsLln, both of the K h a l ~ ~ i s u r a  series of the Great Trigonometricnl 
Survoy. 

The triangulation emhracee portions of the following ta1ukns:-Pachora, Emntlole, 
Jnmner, and Nnsirhbhd of the Khandesh dist~.ict. Of tllis tract three-fourths may be snid to 
consist of well-cuitivnted country, nnd about one quarter of low, u n d ~ ~ l n t i l r ~  hills. Tha t  to 
the south of NasirLb5d nnd on the right bank of the Oirnn rivcr consists of low hills rather 
thinly corered with babul and brushwood. Tlle tablo.land of Dhnnor, on which is situated 
the Great Trigonometrical Station of Danwnr, lies nbout ten miles south of Nasirdbdd village. 
I t  is about 12 to 14 miles in extent. Tt10 fnll to t.he north and enst is very gradual ; that  
to the south nud west abrul,t, the fall measuring nbont 700 fcet. Tile portion to the west of 
the Girun, and bctween that river nrld longit,ude 74" 15', with the exception of a small range 
of hills lying t,llree milcs soutll-east of the town of Ernndole, called the l'ownrthiilt~plateau, is 
well cultirnted, arld consists of numerous, large and well-iul~nbitcd vi1l:rges. The country south 
of l'ncliora nnd along the Wngliur valley is also well-cultivnted. To the north of Bhargeou 
aud east of Argaorl villages is a low rnuge of hills rnnuimg nortll and south, ou aliich is 
situntod tlie Great Trigollometricnl Station of Wnln5ri. 

The chief rivnrs passing through the portion triangnlated are the Girna, TVagl~ur. 
Anjni, Titur, nnd Hiura. The Girna, the largest of these, flows eastwards by the large village 
of J3harg;ion ; it tl~eri turns northwards and flows through the low country nud plnin into 
the Tnpti in L"'. 2 w  

Lo,,a, 75.Z 
Tile Titur and Wagl~ur ,  Anjui  and Hiura, take their rise from the 

high rnnge of hills separating Khandesh from the Nizam's dominion. The Waghur flows 
northward by the villnges of PLldlli nnd Poliar, nnd is a running stream throughout the year. 
I t  is a tributary of the Tapti. Tlie Titur nud Hiurn join the Uirna-the former about two 
miles enst of Ullnrghon village and the lntter north of Bholesrvar and east of Utran villages. 
The village of Uholoswnr is situated a t  tlie jauctiou of the tmo streams. 

Erandole and Pachora nre the clliof towne of tile tnlukas of those names. The former 
is situated 011 both bauks of tlle Anjui nnd on the lligli rond between Mdlegaon and 
Ubusdwal; the latter is a amallor village. bot is well knowu on account of the railway 
passing tllrough it. I t  is situnted on tlie left bnuk of the Hiura. 

Bhargiou village is situated on au islnud iu tlie Girna river. I t  is nbout six miles 
west of l'acllora. A good metalled rond conuecls the two villages. Bharghon is a peta or 
sub-division of P;tchora taluka. 

Tho products of the country trinngulnted are of various kinds. The soil in  the plain 
is extremely fwtile. I t  is a rich, black clay. Ou the hill traut every available spot is oleared 
and brougl~t under cultivation. 

From Dhulia, the cnpital of Khandesh, there is a high road going east to Jamner, and 
passiug by the villages of Pnrola, Erandole, and Musdmnd. Anotller road from Dharan- 
g6o11 meets tiuis one a few miles east of Ernndole. Both these roads are bridged the whole 
way. 

Starting from Nasirbbid there is another netalled rond going south to Jamner, mhioh 
passes over the Dhanor plateau and descends two miles north of the village oE Neri. 
The road from Dhulia to Jnmner, nlready desoribed, meets this oue half a mile west of 
Neri village. 

Eztrncl f r o n ~  the Nn~~rative Rr))ort, (lir~frd 3rd Nur.c,/tbr, 1889, of LII..UTENAN~.-~'OLONEL 
C. T. H A I ~ ,  R . B . ,  Oflciuti~tg Drpftty S ! I / I C I . I ? ~ / ~ I I ( ~ C ' ) I ~ ,  1st ! / i . f ldrs ,  i~r c h n ~ y e  Guarr,n! Party. 

ON reference to the accompanyit~g index ohart it  will be seen that the Sdbarmati 
crosses sheet 5 from north to south, and tllnt the Hktlimati joius the SBbarmati iu lhis sheet. 
All west of the Sibarmati is Bnroda territory, and with tho exception of one British village, 
all in the fork of tile two rivers is Mdlii Kalrta tol~i tory ; and, excepting one M6hi Knnts  
village, nll soutll of the Hithmati  is British territory. The greater portion of the ndjoiniug 
plane table of sheet 24 is British ; the remainder is N6hi Kauta. 

Tho banks of the Shbnrmati and Hiithulati rivers were grent obstructions owing to their 
being broken up, sometimes to a dislance of a mile from the river iuto a reticule of precipi- 
tous, tortuous ravines. The watershed west of the Sdbarmati lies very olose to the river, from 
less than one mile up to threo miles from i t ;  and west of the watershed tho oountry falls very 
very gently down to the Ruun of Cutch. Tlie Sdbnrmati flows betwoen steep banks, nearly 
100 feet high, and the general run of the watershed is only a few feet higl~or thau the top 
of the bnuks; and so, although tlie drainage slope is so narrow, i t  lias but D gentle deolivity. 
West of the watershed the rountry is in  many parts very undulating; but the features are 
without nny regular formation, nnd could only be properly shown by rigoroils contours. 
The draillnge 1s so precnrious thnt there are largo aroas which are really not drained a t  all ; 
but in a copious monsoon tlie tanks are enlnrged iuto lnlios, called " Bharits." On account 
of this lack of drainnge the drinking-water is bnd, and in the hot weathor i t  becomes so 
impregnated with sn1111e mnttcr that i t  is dclnterious to health. 

Tho oountry of sheet 5 is fairly populous nod well oultivnted, parts of i t  are woody; 
but the treee, thongh no hindrnnce to tllo oullivntion, are to surrrying ; and there is an 
area of nbout 200 sqltaro miles ovcr wllitrll them is no t,riaugulatior., but which had to be 
prepared for final survey by traversing ; nud Ll~ererore over this area thore are no heights, but 
as the couutry is rely fint their absence is not a very serious runtter. 



The principal towns in sheet 5 are Visnngar, the head quarters of a talukn, or, as i t  is 
styled in Baroda territory, a m6llnl and a post town where there is a Wainntdar or Mamletdar. 
I t  llas a population of nellrly 21,000, nod in the same mihnl, Walnn and Wasai with popufa- 
tions respectively of 5,940 and 5,133: the post ~ O I V I I  of Vijapur, the head quarter8 
of another mhhnl, with a population of 8,880, and in this 1nAhal Lidol, with n population 
of 4,632. Besides these there are in these two mihals 20 towns with populations rauging 
between 1,500 and 8,000. 

On the banks of the Hithmnti  is the post town of Ahmedungar, once a fine oity b ~ l t  now 
R town, with a population of 4,461. T h e  walls are still in n sound state, thougll consider. 
ably out of repair. I t  was built by Ahmed Shaw in A .  D. 14", and is n plnoe of consider. 
able lristorical interest. I t  now is part of Edar, the principal of the Mihi  Kanta States. 
There is a broad straight road from Edar (in sheet 23) to Ahmedungar, and thence through 
Parduty to Ahmedabad. Just nbove the city of Ahmednagar there is a fine mason1.y bund 
built in 1875 by the Irrigation I)epnrtment. I t  is 1.016 feet lorlg and 6.2 feet high in the 
centre, oud oonrerts the river above i t  into a magnificent lake, several miles long, whioll 
supplies a canal that irrigates the country round Parinty. 

I n  the fork between the HBthmati nnd the SBbnrmati is the town of 1101, with a popu. 
lntion of nearly 4,000, the chief towu of one of the MQhi ICanta States ; and near the north- 
enst corner of sheet 5 is n Inrge M a r  village, named Jhdar, with a population of 1,600 ; 
but excepting these two and Ahmeanagar, all the rillages enst of the Sibarmati in sheet 5,  
and in the one plane table of sheet 2-1, have populations under 1,500. 

The country in sheet 3 3  and the south-west quarter of sheet 32 is mostly diffioult 
ground to survey. I t  is very much cut up wit11 watercourses, the most tortuous that I have 
ever seen ; and as their ballks are thickly wooded. their ~inuosities could not be laid down by 
intersection, but compelled the plane tabler to follow them along their entire course, causing 
great delay. The average number of plane table stations per square mile of the respective 
plane tablers in sheet 33, ranges from 22 by Mr. D'Souza to 5 3  by Lalishuman Shitaram. 
I n  ensy country I have had to insist on the lllnue tablers not haviug less than six per square 
mile, so that i t  will be gathered f ron~ this how intricate the grouud was. 

The draina e of sheet 33 is from east to west. The river 'l'apti, with its tributary, the 
Virakhbri, the Eim, and the Amrbwati, a tributary of tho Narbadn, are the chief water- 
courses. I have stated them in  their order &om south to north. The watershed between 
the AmrBwati and the Kim is a well-mnrked elevation from almost any poiut of which a 
fine view of the country on either side is obtainable, but south of the Kim the country is 
hilly and jungly affording cover for tigers, of which one or two nre generally killed there 
annually. The eastern half of sheet 33 is very unhealthy in the cold-weather, malaria being 
very prevalent, and i t  was therefore not commenced till the hot-weather ; but there was also 
a good deal of fever among the native establishment working in the western half duriug the 
cold-weather. 

The taluka town of MBndvi is in sheet 33, but as tho sheet is not completed, I will 
give the details of the towns and their population in my next report The south-west 
quarter of sheet 32 contains portion of the Anlilesmar taluka of the Bronch collectorate, 
a portion of Baroda territory, and part of the ltnjpipla territory, one of the ltewa Kanta 
States. This will be published on the 2-inch scale, showing the British territory in  detail 
and the Foreign territory in skeleton. The Bombay, Bnroda, and Central India Railway 
crosses this section, the station of Ankleswar being on the northern margin, and Pinoli  
station near the southern and western margins. There are no large towns or villages in 
this section, the largest being JitBli, with a population of 1,345, situated close to the northern 
margin, about the middle of the section. 

Sheet 16 was also a very laborious piece of work. I t  is a small area, but i t  ie 
important from its oontaining the large CfaekwLri taluka town of NavsBn, population 14,218, 
aud the British taluka town of Jalllpor, population 2,188, which are olose together on 
either side of the Bombay, Baroda, and Central Indian Railway. It also contains the 
railway station of Amals6d, and the Gaekwnri town of Morn, population 3,528, with ite 
adjoining village Bili, which together give the name to Bilimora railway station. Besides 
these there are the towns of Matwid, population 4,392 ; Abrama, populaticu 3,566; Bigri, 
population 3,141 ; and seven villages with populations between 1,500 and 2,000, and, of 
course, Inany smaller ones. 

Xavsiri is on the estunry of the Purna river, whioh admits of the largest native craft 
co~ning right up under the towu. Into this estuary flow numerous creeks, and these and 
tile muddy expnuses through which they Row caused grent trouble to the surveyors; but 
not more than the rest of the ground in the sheet, which was so broken and woody that i t  
admitted of little sketching, but obliged the plane-tablers lo put up their plane-tables as 
often as the ground in sheet 33. This will not appear to be exactly the cnee from the 
tabular statement of the detail of topography, where the average number of plane table 
etations pcr square mile ranges from 22 by Nilkunt Vithal to 35 by Wnsadeo Oonesh, but 
tilese averages include the work on the mud, in which tho number was less, than on the 
tcrrrr fi,-,,in, though it was noue the less tedious. 

*he country surveyed in the h u g s  lies immedintely ~ o n t h  of that p r e ~ ~ i o ~ l s l y  surveyed. 
I t  is as rough and wild ae to its features as auy yet surveyed, but it scemed more healthy 
Rllll n.ns more thickly populated than tbe country to the north. Malarious fever seems to 
vary in prevnla~~ce with the bamloo, and in this southern area there mas less bamboo 
juugle than we have yet enoountered. The surveyed area contains Wisurnn, the ohief 



viIIngo in the Dnngs of that name, but otherwise an insignificant place. The routhern 
portion of the Dn~igs is much more capable of cultivation than the northern portion. I n  
tile nortilorn portiou forest clearances are scatterod nboul the country, but in the portion 
surveyed this gear there are many large areas which hnve been cultivated, though not nenrly 
all the oulturable land is taken up in any one year. The pol)ulation may, I suppose, be taken 
as a, measure of the actr~nl cultivatiou, and tlre area undcr survey this year was nrlcli 
more thickly populated than tlio parts we have yet surveyed in previous seasons ; but 
pop~i!ation scems such a very precarious item of Dang statistics, that  I abstain from any 
deGuite statcmeuts. A village may be largely iuhabited one yenr. One lu~ndred and fifty 
is a large population for a village in the Dangs, and nearly or quite deserted next. Tliere is 
a greater abu~~dance of bamboo juugle iu the northorn than in the southern Dangs, 
and tbe bamboo scems to hinder cultivation. I n  compnri~~g between north aud south I refer 
only to the western lialf of the Dangs. I u  tho eastern Daugs there are large open tracts more 
popuf:iedand cultivated than any we hnve yet met with in the topognpIlic:rlly surveyed area. 

1 he season's work in the Dangs is mostly conG~~ed to the valley of the ~ l m b i k a  (which, 
however, in the Dangs goes by the name of " Ibla ") and its tributaries, the Deoldir 
and PQnetlia. The Klibpri vnlley also eutere into the n11rt11-enst portion. The ICbBpri 
flows into the Ambika, but outside tho Dnngs. Thc grentest height on the watershed 
between the Ibla and the Kh6pri in this season's work is Humbhlia Hill, 2,210 feet above 
the sea. 

Extract .f,.olt~ A1~1tr1nl Itcport 0 t h  tlrc opr~~ntioir.~ q f l h c  N o .  10 Reoozee Party, Dcccnn Topogrcc- 
phical Surce!,, fov scnsotz 1879-80, by  COLONEL J .  MACDONAI.D, r ) e p ~ / t y  S I ~ ~ C I . ~ I I ~ C I I ( ~ ~ ~ L ~ .  

THE coulitry surveyed to complete sheets 14, 18, and 22 is under the western aspect of 
tile (&its, whose s ~ ~ ) ~ o r t i u g  spurs are built up in n series of plateaus cut up hg innr~n~erahle 
doep ravines. The slopes are almost universally forest grown. Around " I<nsgaou " there 
are a few square miles of open corintry. The hills bristle with the old hill forts, arnong 
whish " Tuugi " a ~ i d  " linjmachi " are most noticeable. 

Amongst the streams whkll drain this western fall of tlie Ghats, the " Kalu, " which 
rises at  & '  Harrichanderghur and flows almost due west, is tLe greatest. The " Shai, " 
mhicll rises at  " AjuLa, " flows south and falls into the K ~ l u  a t  Klinpri. The " Klraudeshi " 
and the " Chilar " rise on " Bhimashauker, " near the village of " l'embri." Ou the banks of 
the Cliilar" is an ancient osve excavation ; the open face entrance, 40 feet in width, is 
supported on two massive pillars with aarved capitals cut out of the rock. The depth of the 
cave is about 21 feet. No trace of insoription exists. 

The "'l'hul GhLt" incline of Lhe Great Indian Poninsiilar Rnilwny has been surveyed 
in sheet 14;  also the old Agra road from nombny which crosses the railway at  several 
points. This is the only fiwt class metalled road iu that portion of the district. There 
u no available rnnd for .wlreel traffic along tlie Ghats between the I' l'hul" and the 

Rhore Ghat" inclines of the Great Indian Peninsular Rnilwny. A road over tho " Mnlsej 
Cfllit " is in oourse of construction ; commencing at  Cnll ia~~ i t  passes through " Murbad. " 
following the old " Drinjari" track, and enters the rioh valley of " Junr~ar  " above the " Ghats " 
in the Poona district. The "Nana G11kt" road, a few miles south of the new "Nalsej 
Ghat" road in process of construction, is the next in in~portauce ; i t  is only adapted to 
paok-cnrrying animals. When the Mahomedan army that entered the " Deccan " arrived 
before Deoghur in 1294, they found outside the walls a vast number of bags of salt whioh 
had just beon Lrougl~t from the " Eonknn " over t l ~ e  " Nana GhBt." A t  the top of the 
Ghi t  there is cut on the rock the oldest insoription which has yet bee11 discovered in this 
part of India. 

6alt was evidently then, as uow, the ohief article carried from the Konknn to the upper 
lands. There is also a pnck bullock track over " Hhimnsnnker," but it is very little used as i t  
is long and dilficult. Coolies cwryiug head loads can srrnnible up and dowu the GhPts liere 
and there. The best foot trnck is rrp tbe hill side at  "Knl~oli." 

The area surveyed iu sheet 73 oomprises tnlultns " Pcnn " and " Alibaugh " of tho 
Colabs Collectorate, and a detached portion of the " Bhor State." The G l ~ i t s  here approach 
within thirty miles of the sea board. Tho interveiling country is very rugged, crossed with 
ranges of hills, whioh in many oases are of considerable height,, rangiug from 1,000 to 2,500 
feet. The slopes and intervening valleys are mostly covered with a strong growth, chiefly 
of teak. With the exception of the " Klinrnpet " lauds arouud " IVnshi," a r ~ d  a narrow 
strip nlong tlre seaboard, the count,ry is forest clad. The wild mango trees are especially 
graud as trees. 

The facility for tmnsport afforded by tlie numerolls tidal creeks, whicll permeate these 
valleys very numerouely, is taken full advantageof ill supplying the markets of Bombay with 
wood and jungle.produce, anlongst which the fruit of the " Hirda," linown in trade ns 
" Myrobolam," is oliief. Rice is grown in vnst qr~antities along the " Kharapet" lande, 
and 1'1111 ndvantnge is takcn of every   pot of cultivable ln~rd, ill nll the " Kcukau " valleys 
a i ~ d  l~latenr~x. A l o ~ ~ q  tlre senbonrd there is a dcnse vegotnt.ion in cocoanut, betelnut, 
and plnutain cultivation. Fruit nud vegetable g~udeus, also a great sxstem of fish-drying, 
complete tlie iudnstry of those thicklg! inhabited villages. 

T l ~ e  " Arnba " river rises under " Khaudnln OhBt " pasees " Nngotnn," i t  is crossed by nn nncirnt Nnhomedau bridge below which i t  is navigable for vessels of 30 to 40 tone 
burlhen. I t  untcnds as a tidal chan~lcl entering the Uoulbay harhour. On the bankP of this 



river, near the village of " Unheri," are situated two hot springs frequented by sufferers from 
paralysis and rheumatic affections. Tlle temperature of the water is nbol~t 190' Fnhrenheit. 
The water hns a solph;lrons taste. The flow is great and constnnt, there is nevor any 
palpable difference in  the volnme of water. 

The " I311ngmnti " rises a t  " Bondia Donger ;" i t  posses the large town of " Penn ;" 
and is navigable to a point abont a mile and a half from " Penn " a t  the village of Antora, 
that is to SRY, i t  is navignble when i t  merges into a tidal creek. 

Ge~tciwl De.~o+f io i i  of the K o i r l i n ~ ~ .  
The ICoukan may be described cis the trnot between the Glilts and the Eon, from latitude 

20' 25' nortll t,o tho border of the Portuguese territory of Goa, a distance of more than 
300 miles, and its average width is about 45 miles. I t s  area may be roughly estimated at  
14,500 sqnnre miles. 

The North Kookan is well wooded. I t  is intersected by many rivers and arms of the sea. 
Where there is arable land i t  is highly cultivated and very populous, but much of i t  is rooky 
and rugged- 

North of Bombay and Salsette the general character of the-ooast is sandy and shallom. 
Soutll of Bombay the coast is precipitous. llehind the rocky islands are deep tidal rivers 
which form oommodious harbours. A11 along the coast the rocky emillences are crowned 
with forts, which of  old played an importaut part in the long succession of wars ~vhioh for 
centuries were continuccl between the Mnliomedans, Portuguese, Marathas, and, duriug the 
early pnrt of lnst century, the piratical hordes led by Augria. 

I t  is only witl~iu the lnst few years that  roads fit for wheeled vehicles, have been made 
iu many of the districts sorltll of Bombay. Only eight roads (one under eonstruo!ion) oroas 
tlie great Ghht wall between the "Konkan" and the ' I  Peccan" plnteau. 'rile Tanna Col- 
lectorate has roads through most of its talukas, and i t  benefits by the lines of railway 
which. oommeucing at  Calcnttn and Madras, meet at  Callian. 

The numerous rock exoavatious so cornmoll in the I '  Ronltan" show that the Budhists 
hnd an inilrrenoinl following here. I n  the island of Salsette they abound especially. The 
caves at  Kanheri form so l a r ~ e  a cluster, that  they could afford shelter to many hundreda 
of people. The excavations amount to 102, but these do not represent all the immense 
labour expended on these rock-cuttings. Each group of oaves has its separate reservoir 
outside ; couches and benches are cut out of the rook. .4cross the slopes of the hills, steps 
are onrved out for the convenience of intercommunication between the different halls and 
temples. Though greatly disappointed in the beauty of the oaves, still I think they are 
worth visitiug. I t  is er~pposed that their constroction dates from about nineteen centuries ago. 

Near " Knnheri" are the caves of " Mandnpeshwar" aud "Magathan;" these are 
" Brahmnnical." Tho caves at  "Mandnpeshwar" were utilized by the l'ortuguese, who 
set up an alter in the large cave and used i t  ns tho crypt of a church built over the cave. 

The oaves at  " Kuda " and " Ml~nr  " are Budllist. Numerous small caves are found 
here and there. I n  these, as a t  Elephnnrn, the soulptures and inscriptions were destroyed 
and defaced by the Portuguese in the sixteenth century, when as partial iconoclasts they 
routed out tlio hordes of ,jmqrcn who iullnbited the caves. 

There nre but few remains of 6110 buildings showing the traces of Mussnlman occupa- 
tion. A t  C;~llinn, where thore is st,ill FL lnrge Mussnlman population, there is a fine mosque ; 
and if its dome was in proportion to tho rest of the building, i t  would be arcllitecturally 
remarkable. I t  is situated on the edge of a splendid tank, round whioll are many tombs. 
I n  a rnther large building is tlie tomb of Mortnbha Khan, which dates from 1695 A.D. 
The fine old bridge a t  Nagotnn, huilt in 1582, deserves notice; but as i t  is barely ten feet in  
width betweeu the pnrnpets, two carts onnnot pass eaoh other on it, and it wuuld bo almost 
ilselres for 11enry traf6o. I t  is strnnge that there are not more traces of a governing raoe 
whiril huilt like giants nud finished liko jewellers, considering that they attached consider- 
able importance to the trade with Egypt, Persia, and Arabia, and that they were supreme 
in power from nn early date in tho fourteouth centnry to the close of tho sixteenth. 

Of the Narntlla rule, dating from the middle of the seventeenth century. the great hill 
forts nro lpft M their hrnviest mnrks. Thougll some show traces of Mahomedan building, it 
is evillent the Al~lssnl~nan lhougl~t leqsof fortresses than the Narntllas. All are construoted on 
the Rnrno priuriple. Tlle top of the fortified hill is surrounded by a bastioned wall. If any 
outwork is necessary, it is conuected by n carved passage with the body of the work. The 
gntewny is always in the pnrt nl~vst dificult of access. Some of thnse forts sllom results of 
stol~endons Inhour in rnr,k-cuttings. I n  all a small shriue dedicated to " Hanuman " i~ 
founrl illside tho 1uai11 gnto 

Pomo notice should bo given to the masonry built fort at  "Rhardeh" in the 
" .Jamkhed " talllkn. A aqonro, enr:losing about ten acres of ground, surrounded by lofty 
bnstioue~l nnlln and n deep ditch wit11 wnlled counterscarp. The walls are eight or uine feet 
in tl~ickncw at  tlre t o p  and s~~tliciently thick at  thb base to admit of cnsements being built in 
thcln nu el~nltnr for tho garrigon. Inside thn fort is n mosque built by " Sirdar Johan 
Kl~nu," killndar. T11e fort wns erectell, as announced on an inscription, on the outer door- 
way of the ~ n l l y  11ost : '' I n  xood t i ~ a o  ant1 in gond days this building has been orected by 
Rnjah 811ltnnji Niml~nlknr, the D~shpaudins, the I'atels, and theSnrikars of ICasba Sl~eopatan, 
pergnnnnll .Jn~nlthetl, 8irl;nr fLhmednngrzr, trihutnry to the UBdhshB Takte Buniyad (the 
Bn~lehnh of Aurnngab:ld), aud Nn8 completed ou the Zjth of Sabau 1156, Hijiri," 
(1740 A.L).) 



Khwdell itself is a town whioh wns onco the seat of n very important grain and salt 
trade, now deteriorated to one-fourth of its former value; and it is also notioeable IM liaving 
been the scene of a grent battle between tlre troops of tlre Niznm and the Peahwa in 1796, i n  
whioh the lattcr were victorious and ever after mnintniucd their supremacy in  the eastern 
districts of Allmednngnr, until their authority passed into the British power after the battles 
of Poona and Kirki. 

All this couutry shows denudntion of its forest trees. Every effort is being made to 
promote jungle growth ; but centuries must elapse ere the injnry to the oountry caused by 
the folly and greed of one unthinking generntion can be quite forgiven by nature. I t  is my 
opinion that the future of tho eastern districts,'ns far ns their agricultural prospects are con- 
oerned, is most gloomy; and i t  is certain thnt the raiufall in the upper basins of the Qodavery 
and Kriahna rivera will be moat precarious for many Sears to come. 

Eztract f1.01~1 A~rntlnl Rrport 0th the o p o n t i o j ~ s  o f  flrc N o .  5 R e ~ . e ~ ~ r t e  P a r t y ,  Bnnda and 
Xii.znptrr 1) is tv ic fs  Surtiry, for seasoil 1879-80, by COLONEI. F. C. ANDERSON, Deputy 

IT was impossible to employ European agency alone on the 93 square miles of hills 
eurveyed on the 16" and 4" scales during the past field season ; nnd na i t  is a work of 
time to train even the best native surveyors to judge degrees of slopes to ordinnry 
acouracy, I devised the following plan by which to carry out, as far as practioable, 
the instruotions contained in the Surveyor-General's ciroular No. 21 of 24th January 
1879. 

Along a line taken from the base to the top of the hill, contour lines nt vertical 
intervals of ten feet were measured by means of a 10-foot rod and cross staff, to ml~ich a plumb 
was attached. The plumb gnve to the cross st.nff the properties of a rough level. and enabled 

by chain mea- 
surements, aa 
shown In dia- 
grnm Y. The 
object of the 
cross stnff and 
rod was not so 
much to attnin 
u n n e c e s s a r i l y  
extreme accu- 
rncy, as to train 
the field sur- 
veyor hy giving 
him his first few 
contours accu- 

and by this 
menus to obtain 
n more correct 
idea of the num- 
ber of contours 
reqnired for t.l~e 
scale in use for 
the pnrticulnr 
hill on the sur- 
vey of mllicl~ he 
wns eugnged. 
A t  first t,l~e field 
611rveyor wns 
directed to mea- 
sure up liues 
from the base 
to the crown of 
the Iiill, ns show11 
in diagrnm Z ,  
ten chnine apart. 
nnd to fill' in 

l i i p   ye contours betmeon ench pnir of mennurod linee. AR practice engendered confidence, 
t l ~ r  dislnr~rts from measured line to mcn~nred line, between wbich the eye oontours were 
filled I I I .  were increased to 20 and 40 chnins. 



Stathtical and Qeographical dcacriplio~a of Syr ia~n Totorishtj), Dislrict ~ot6thorcfldrl?/, Britioh 
a .  By CAPTAIN J. E. SANDRBIAN, D e p t ~ f y  Str.po.i~~tc~trlmt. 

THE Syriam Township is situated approximately between 2; north latitude and 
east longitude, and covers an area of about 850 

C.oCinplllenl ponilion nnd c ~ t c ~ ~ t .  
Dtvtriu~t iuta circle8 and kwina. square miles, of which 793 srluare lniles have 

been surveyed up to dsto. I t  is bounded on the 
north by the h g u  Township ; on the south by the Qulf of Martaban ; on the esst by the 
same Gulf and tlie Sitkoung river ; and oh the west by the Rangoou and Pegu rivers. 

It ia divided iuto the followihg Circles or " Tikes ":- 
Xltmu of cirel'.e. Nnrnher o f  l'otnl 

bwnns. nrco. 

(Acres I 

Pngoo ... ... ... ... 11 19,72$).bn 
... I'oo.gh~~-dcimg ... . , ,  ... 41 7 1,8d6.8:& 

A-noon ... ... ... .26 73,666.Gl 
~ 1 ~ 1 ~ - 1 1 l ~ e n ~ - m ~ c m n  ... ... ... ... 21  25,078'49 
l<vo~ik-tnin-bv~n ... ... ... . . .  25 3J.621.2U 

A cirole is a revenue division, and has its o m  " Tike thoogyee" or Officer to collect tile 
revenue. As  somo of the oikcles are rather largo, i t  is possible they may be still furtller - - - 
divided ere long. 

The circles are sub divided into " kwins" A I' kmin" literaliv menus a nlain 'It  
L ~ - - ~ -  - -  

used to  be the unit of nssessment in the old days, all land in one kwin gavirlg been assessed at 
the same rate ; but the Settlement now iu progrew divides a " kwin " iuto four classes of soils, 
the assessment 6n which varies from Rs. 3-8 to.12 aunas an acre. A " kwin" is therefore only 
a convenient division of the oircle, and corresponds to the Indian " mouznh" or village. 
The " kwin" is still further divided into fields, generally of a regular shape, where the coo- 
tours of the land do not interfere. The field forms the " survey unit," and a gcotip of these 
is held by each cultivator direot from the State. 

The aspect of the Township is a vast alluvial plain, with hardly a tree in most parts, 
Aspect. the only land-ruarks being the monasteries nt 

The Koardno the different villages, which are lofty buildings 
soil. and are generally surrounded with olumps of tall 

bamboo and plantain. The creeks which intersect the plain are frin ed with low 
mangrove jungle, which is fnst disnppearing as cultivation spreds.  To  t i e  east of the 
T o m s h i p  along the sea coast, the jungle is still a few miles wide in parts, owii~g to the 
tract being inundated by the sea at  high tides and being uuculturable ; but the silt yearly 
depo~ited is raising the land eveu here. 

The one break in the general aspect is the low laterite ridge, in its highest pnrt uot 
more than 200 or 300 feet above the sea, which first appears at  Thauhlyerlg-myo, and, 
running parallel with the Rangoon river through the Thau-hlyeng-myoma and Kyouk-tau 
oircles, disappears at  the village of Ryouk-tan, the last seen of i t  being the rocky bars in tlie 
Hmaw-moon creek, mhich appear high and dry a t  low water, nud which cause tlie navigntion 
of this important channel to be very precarious. It would help to develop0 trade, were a 
passage to be formed through these recfe by blasting the rocks. This " konedau," or high 
land, is evidently the lasl eastern spur of the Pegu-yomn. It iscurious that the eastern slope 
is abrupt, whereas the western slopes are gradual, and disappear in the plain nlmost imper- 
oeptibly. Along the sea coast on the south of the Hmaw-woon circle, is a " durre" or snudy 
ridge, a few feet higher than the country inland, formed by deposits of silt. I t  is covered 
with jungle and is hnrdly perceptible 

The soil of the Township consists of olays ohiefly, and of sands, varying from rich 
.black olays to laterite sand and gravel. 

Almost the sole product of the Township is rice, or what is locnlly termed by all 

Products. 
Europeaus .' paddy" or unhuslted rice. Captain 
Ynrrott, the Settlement Oacer, in his report 

mentions the Burmese saying ihat there are 102 varieties of paddy; and as he collected 
16 kinds iu two villages, he thinks there t ~ ~ o y  be some truth in the anying. H e  divides 
paddy into two descriptions-(I) ordinnry, (2) glutinous paddy. Tlle latter will uot 
stand boiling, but has to he cooked by steam or in a bamboo, in which i t  is sold ; i t  is very 
eetisfying. and eaten before the cultivator goes to his labour iu tho morning. Of ordiunry 
paddy, the Burman considers " meedone " tlie best, and " bawgoot " secoud best. For export 
purposes, "nga seiug" is the only nddy grown in the townsl~ip; this is n hnrdy kiud, 
and preferred by the purchasers. %here cultivnted, tho entiro plain is a paddy plain ; but 
there are a few other products. Many edible plants are found in the fields, whioh the 
Burmeue eat. 

Thekkeh," or thstcbing-grass, is obtniued nnd sold chiefly by the " Sl~ans." 



The " dnnee " palm, which grows along the creeks, yields leaves used for roofin housee 
which are sold at  from Rs. 2 to Its. 5 per 100 leav?s. The fruit and the juice of 8 i s  palm 
are also sold. 

The produota of the " Kone-dan " vary from those of the plain. Much of the land is 
taken up as so-called " garden " land. Some of these gardens consist of nothing but  jungle, 
with a few jaok and mango-trees, but othors are cultivated and yield pineapples, plantalus, 
guavas, &o. They are all valuable, however, and are assessed a t  RE. 3 an acre. The land 
on the lower slopes and foot of the ICone-dan produces a variety of crops, the chief being 
pawn, or, as locally called, "betel ; " the others, potatoes, roselle, pumpkins, onions, and 
ohillies, &c. The pawn gardens here are not covered in as they are in Bengal, and the plant 
grows to a much grenter height. 

The Shans are groat gnrdeners ; but I noted that Madrassees are taking up much 
land a t  the foot of the Konu-dan, and it was in one of their gardens that I noticed 
potatoes. 

The mode of paddy oultivation is by sowing. The plough, which is like a huge rake 
in oppenmnce, is first used after the early showers 

Ilodrs of eulural~ou. 
Fr~ccr.  of the rains ; and after several plougllinga have 

taken place, the seed, which is not oarefully 
chosen being very oIten mixed, is thrown broad-cnrrt over the field. No weeding is done, 
the seed being left to take care of itself. No manure is ever used ; hut I have notioed 
that wllere manure has by chance fallen, a olump of paddy strong and high will grow, 
and sometimes a field will be dotted over with these clumps, which are readily seen. 
Only the ears of the paddy are reaped. The Burman does not staok the straw, which 
is burnt down afterwards, and forms the only manure the land gets. It is said the 
Burman reaps only the ears of the paddy, because he is afraid of ~nske-bites l The 
threshing-floor is genernlly in some co~~venient  field, the oxen that tread out the corn 
being left unmuzzled. The winnowing sieves are made of bamboo, and are hung from 
tripods of bamboos and swung backwards and forwards, the wind blowing away the ohaff. 

For the last few years, very high rates have ruled for pnddy in the Rangoon market, 
and the average price this year is about 100 baskets or bushels for HE. 90. 

The prices of some of the other products are given by Captain Parrott. Bamboos, 
which are of three kinds, are sold from Bs. 3 per 100 to He. 1 each ; pineapples are two 
pice each. A jaok fruit is 801d from four aOI188 to twelve annas. Mangoes from Re. 1 to 
Rs. 6 per 100. 

Sometimes, when the rains are very heavy, some of the fields become flooded, and the 
yield is sm~11 ; b11t as a rule thsm is not much loss by floods in this township. 

The land is held dlreot from Government, and except in  grants made under the Waste 
Trnura. Land Rules of 1839-41 and 1863-65, there is no 

Waeta laud grants. middleman. I n  the former case the cultivator 
enjoys fixity of tenure, in the latter he in merely a tenant-at-will of the grantee. Of these 
grants there are fort~~nately ouly 20 in the Syriam township, and i t  is possible that  one or 
two of these may be resumed. The total area of these grants is 13,457 acres, or 21 square 
miles. 

l o d r s  n~tr l  mtcs or ssressment. The new Settlement in progress clnssifies the 
land into four classes, on whioh the rates are as 
follow :- 

Avorase r a h .  

Rs. A. P. 

Class I ... ... ... ... ... 3 6 0 
,, I1 ... ... ... ... ... 2 5 0 

... ,, 111 ... ... ... ... 1 3 0 

... ,, 1v ... ... ... ... 0 12 0 

The rate for the class vnrietl slightly aocording to the " Settlement trnct" it is in. Garden 
land is classed high, nbout Rs. 3. The yield of first-olass pnddy land is about 40 bushels per 
ncre, nod it dimiuishes to 10 bushels for the poorest land; with oareful oultivation, the yield 
111iglit be doubled. 

'I'henew Settlement mill raise the revenue considerably, owing to the rates being 
Inerenee 1. rcvenue o a m g  lo aetllernrnt rind earre) enhnnced' because the Survey has 'Wealed 

that the area on which revenue was formerly 
la id  wne greatly in defeot. I n  the six circles which have come under Settlement, the Survey 

as shewn the incrcase ~n cultivation to be 23 91 per cent ,  and the increase in  revenue will 
be 36 22 per cent. 

Besides the assessment on the land, the oultivator pays a 10 per cent. cess by the new 

Otller t a w  
Act, and a copitation tax of Hs. 2-8 a ye= 
if a baohelor, and Its. 6 if a married man. 

" Tari " and cocoanut palms are nssessed at  four annas eaoh. Next year, all fruit-bearing 
trees nre to be asscssed at  A ~ X  nnnns a tree 

The holdings ill the township being Inrge, averaging, as far as has yet been ascertained, 
I.nbonr nod 11s ranruncmtlos about 49 acres, and the assessment light, tho oulti- 

vators nre well 05, and eeldom cultivate their 
own fields, but largely employ foreign labour, either Burmane from Upper Burma, or 

D 



gangs of ooolies from Madras. Coolies for ploughing are paid about Rs. 30, and reapers 
about Rs. 24 a month. 

The Burman generally does hie own bnrting. The paddy is either stored in grauariea 
in the village to be sold hereafter, or is sold to the owners of paddy bonts in the neareat 
oreeks. 

Agrieollurnl impIements mnd stock. The agricultural implements are the plough, 
the harrow, reaping hook, and winnowing sievea. 

The cattle are very fine. The average prioe of a buffalo is Rs. 100, and of a bullook 
Rs. 70 or 80; they oome from up-country ; the mortality among them is great, owing to 
the Burmans taking no care of them. 

There are no rules regnrding grazing, and no tracts have hitherto been set apart for the 
arnz~na. purpose. The oustom has been to send the oattle 
Grnz~nr hnds to graze under a cowherd, who receives payment 

in paddy. I t  is a strange sight in  the rains to s ~ e  a very small Uurman boy astride on a 
large buffalo out in the " kwins," his sole olothing being a large bamboo hat  to protect 
him from the rain ; he hns generally a large cheroot in his month, nud thus he sits the live- 
long day, while the buffalo qnietly grnzes, d boy is mounted on every buffalo to prevent 
the animal from injuring the crops ; and he seems quite happy to spoud his day thus. 

The new Settlement Uepartmeut is setting aside grazing tracts in every "kwin," 
wherever land is available, in which no one will be nblo to tnlte up land for cultivation. 

T i e  Rangoon and Pega  rivers, which bordor the towuship, are navigable for sea-going 
I'r~nc~poI IIVCIS nnd creek3 vessels as far as Than-hlyeng, and the latter 
YOS for very large craft as far as i t  borders on the 
swnmps. township. The Hmaw-moon creek is 670 yards 

wide a t  its mouth, and is navigable for 30 miles for large paddy boats ; during the rains, 
paddy boats can go right through the creek to the sea, or to the Sittong river. 

The other large oreeks are the Bnw-ohoung, navigable to Thatny-kwin, Kama-ka-loke- 
choung, navigable as far as Kama-ka-loke, Pnda-ohou~g, Khnnoung-choung, Mayaw-ohoung, 
Adoon-choung, Poogandoung-choung, and TCnwet-ohol~ng, which are all navigable for 
distances depending on the state of the tides. Lluring the rains, boats can go right through 
from one to the other. 

All the oreeks in the township are tidal, many of them overflowing their banks at very 
high tides. Besides those mentioned by name, the countl.y is intersected with numbers of 
smaller creeks, many of which are silting up gradually. The banks of most of the large 
oreeks are very high, and it is only at  high water thnt any view of the country oan be seen 
when sailing along. 

When oreeks have silted up and are no longer navigable, they are termed " Yo's," and 
appenr as mere depressions without high banks, some of them being after a time cultivated. 

I n  the Met-ka-than and A-goon circles there are considerable swamps. 
The only road in the township is a very indifferent one nlong the orest of the " Kcne-dan," 

Ronds. 
and runs from Syriam to Kyouk-tan. I t  has been 
partly metalled, but is in a very negleoted state. 

The oreeks therefore are the highways of commerce. It is true, in the dry weather, after 
the paddy is all reaped, fair-weather onrt tracks are mnde from village to village ; but these 
are only used to a limited extent, and parts of tho township are not fully tapped for paddy 
till the rains set in  and fill the smaller creeks. 

There are no wells except at  the villages at  the foot of the " Eone-dnn," because in the 

Wells and wnter.snpply. 
plain, the water, which is a few feet below the 
surface, is brackish nud unfit to drink. Dr ink inp  

wnter is therefore storcd in tanks. There is everywhere a scarcity in March and April, sol;e 
of the villages in A-goon being deserted till the rains for want of drinkiug wnter. 

The rainfall is about 100 inohes, as far as I cnn ascertain ; but there has uever been a rain- 
gauge regularly kept ~iut i l  lately. Showers begin 

The rainlsll. 
Climntc. in April, and the regular monsoon bursts about 

the middle of May. There is hardly a shower 
from enrly in November till April. The temperature is very equable. I n  the dry weather 
i t  ranges from 60' to 94O, and in the rains from 75' to 00°, the mean in the dry weather being 
about 80" and in the rains about 82." A oold weather is unknown ; the nights are slightly 
chilly in January. Thick fogs prevail in tho early mornings in the dry season. 

There are various descriptions of boats to be soeu on the orceks. Thcre is the large 

1ront.l. 
Burmnn paddy bocit with a cnrrying capacity 
of from 800 to 2,000 bushels of rice. There is 

the amnllor Burmnn bont, in which are cnrried plantnins, vegetables, and fruits of kinds for 
sale. There are Chittagoninn or " kalnh" boats, mnnllcd by the natives of Chittagong; these 
chiefly carry passengers. There are Burman cauoes ; and, lastly, the gaily-colonred Chinese 
sonpans. Except the Intter, of which the constrr~ctioo is diffcreut, the othors, from the 
paddy bont to tho tiny canoe, are flat-bottomed, tho lower part being hollowed out of a 
single log, the lines of the boats being very fine. They all carry one square sail. 

The larger boats h m o  beautifully cnrvcd cllnirs on the high stern, ou which the steersman 
sits ; at  the bow there nre grotosquc  figurehead^ of birds aud auimals, an11 the same also 
~ometimcs at  tho stern. Owing to their flat bottom8 the bonts can NIIICC no way ngninat 
the tide ; therefore i t  is that a fleet of every description of boat dnily cullects in the pnddy 
season at  the mouth of the Hmaw-woou and other creeks, and es tllo tide bogins to make, 
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rill weigh anohor together. I f  there is no wind, the simultaneous ereeking of the oars and 
&aunt of the bostman are henrd ; but the most picturesque sight ia when there is a breeze, 
and they all set sail together. Some of the sails of the smaller boats are made of discarded 
silk aiments, and the bright colors look pretty. 

%he capital of the township may be said to be Than.hlyeng-myo, commonly known 
as Syrinm. I t  is merely a long straggling 

Towns nnd prineipnl villoge-. village with few good houses in it, and is a 
very dirty place. I t  is situnted on the left bank of the Peg11 river, a t  the fnot of, and a t  the 
northern extremity of the TCone-dan, and is the site of an old Portuguese and Dutch settle- 
ment, the remains of an old fort and of a Christian monastery being still i n  existence. 
I t  has a population of about 2,000 souls. 

l'be other principal villages are Kyouk-tan, on the Elmaw-moon creek ; Kamn.ka-loke, 
on the Knmn-ka-loke creek ; Khnnoung, on the Khanoung creek ; Pyin-magan, on the Pyin- 
mngan oreek ; Tnda, on the Toeng-ma-kn~~ creek ; Thone-gwa, on the Hmnw-moon oreek ; 
Thntay-kmin, on the Baw creek; Poognndoung, on the Poogandoung creek; Pagoo, on 
the Pegu river ; Knpin, on the Kayin creek ; Pnda, on the Pada creek ; Ok-kan, on the 
Ok-kan creek. I n  thcse villages many of the prinoipal houses are built of teak. Pada is the 
site of an ancient town, and there are traoes of ruins. Kyouk-tau is not a large plncc, but 
i t  derives its importance from the head-quarters of the Assistant Commissioner in charge of 
the Sub-div-ision. 

ICyouk-tan and Thone-gwa are laid out in squares, but most of the villages straggle along 
the oreeks, one or two rows of houses on eaoh bank. The houses are never built on the 
ground, but are raised on piles of wood or stout bamboos, the sleeping room being higher 
than the front veranda, which is the family sitting and dining room. Uuder the house the 
pigs and poultry live. 

I n  villages built on creeks liable to inundation a t  high-water or in the rains, the 
priucipnl roads are made of a single plank raised on cross sticks, or of bricks lnid on edge or 
earthenware jars sunk in rows touohing one another. Every village has its " Phoongyee 
Khyoung" or lnonastery ; tlleae are often picturesquely built like pagodas, or having three 
roofs superposed. 

The principal classes of the inhabitants are Talaings, Burmese, Shans, nnd Karens ; 
- - 

Clnsses of inbobltnnts. the two former are in by far the greatest numbers, 
and they constitute respectively 43 and 41 per 
cent. of the total population. 

The following table gives the numbers bv circles, the total po~ulat ion of the township - .  
being 66,866, or &out 7gUper square mile :-" 

The population is almost entirely agrioultural. Living so near Rangoon, the people 
I lnnne rn  nnd clatorna, 

w e  adopting mnny l3nglisl1 customs. They use 
kerosine lamps nnd matches ; E11,ali~h beds aud 

mattresses ; chairs with long arms, sprawling in which, tile Burman, in very little clothing, hie 
legs tatooed black fiom the wnist to the knee, his body tatooed red, and with n large cheroot 
in his mouth, is a quniut sight. Near him may be seen his gaily-dressed wife, liternlly 
"his better-half," engngod in Iielpiag to husk the paddy for the dny's consumption 
or in other domestic duties, but geuernlly busy whon not engnged at her toilet. 

Talsinss. Bormnns. Knrena. Shan.. Chinese. '';;:F. Biadoos.  English. Tolol, 

cmcLRa I I I I I I I I I 

- - 
Hero, as elsowhere iu I3urma, rice nnd dried fish (ngapee) and chillies, or a little 

vegetable, form the diet of the peoplc. 
Tho Inrge villnges have one or two $lops in them, gcnernlly kept by Chinamen, in 

which are sold biscuits in tins, sardines, pickles, mntolies, twine, artificial flowers, umbrellns, 
and so forth. Soda water and lemonade are sold a t  stalls in the streets. l'hero is also 

enerally one liquor shop and nu opium farm, kept also by Chinamen ; a t  the former, beer 
%rewed in Hangoou is sold, as well as infamous brandy. 

All the pcoplo sn~olic., men nnd women, and even very small children. Their cheroots 
&re six inches long, and are mnde of chopped wood and tobncao rolled up in a leaf; but  
they also smoke the cigar made in the ordinary manner. They chew botel to a great extent. 

They ent out of lncquerccl trays and bowls, but  also use China cups and plater, 
bed-room crockery sometlnies heiug used a t  the meals of a large family. No such 
thing ns " casto" is kuown iu tho country. On one occasion, when one of the Surveyors 
aehed for n light, a Burman standing by hastened to the fire of an  Oudh cla~sie cooking 
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olose by to get it, and when he saw the man indignantly Lhrow away his food, he was 
surpriied indeed. 

There are many quaint oustoms amongst the people which we notiood, but most of these 
will be found well described in Forbes' " Burma." 1 may ~nention that at  Kyouk-tan, when 
e m d - p o x  was prevalent, the entire population used to turn out in the evening at  dusk with 
gongs and sticks ; with the latter, they begau to beat the thatch of their houses ; the gongs 
~cnlnde d, guns were fired, crackers were let  off. and the din was so great that  at  first, the 
onuse n o t  being known, i t  wes most alarming. W e  ascertained that  the " nats," or evil 
spirits, were being frightened away ! 

F u  neral ceremonies were pretty sights at  Kyouk-tan. One w o d d  have hardly thought it 
was a time of mourning. The bier is of bamboos 

Funernl  cercmoalrs. gaily deoorated with flags. I n  front nre young 
men dnncing and singing, and playing on musical instruments. The villagers, chiefly women, 
in their b r igh t  oolow, walk behind. A phoongyee heads the prooession, a member of 

"That  noble order of the yellow robe, 
'' Which to this day standeth to help the world." 

I n  every village all the inl~abitants seem to have something to sell in a corner of their 

\'illnge bnznr 9. 
front verandahs, and in  the evening a little bnzar 
is formed in the main street. A few oheroots, 

plantains, ngapee, chillies, Bo., form the stock in trade. Some stalls have also a tnble, laid 
out with cups and saucers and tea. The buyers are the boatmen and passengers going up 
nnd down the oreek on which the village is situated ; the young women and ohildren of the 
house are the vendors, the men apparently being content to lie on their backs smoking all 
day, and only turning out in  the evening to  ta lk  and flirt with the village belles. 

I n  the whole township there is very little to be got to supply the wants of a European. 
There are no sheep or goats, there is no bread, nor vegetables worthy the name, no milk or 
butter, as Burmans do not use either; and the poultry the people will not sell, as they rear 
them to exchange for oloths with traders who oome from Hangoon and go up all the small 
oreeks i n  boals. The fowls are very fine, and are re.sold by these men in  the Rangoon 
market nt Re. 1 each. 

At Than-hlyeng there is 8 colony of Mahomedans, who have a ziarat on the Kone-dan, 
Nnbornedso colonj .  

and a mosque. They are descendants of the 
families who oame fiom India with the Portuguese, 

but they cannot talk anything but Burmese ; and, except in dress and religion, are quite 
Burmanised. 

The education of the boys is chiefly carried on by the Phoongyee sohools. Females 
Educatton. are taught to some extent by nuns and old 

men. 
The forests consist of .mangrove and willow on the creeks and along the sea coast, 

Forests. Pyeimma ( L n g e ~ ~ s t r o r ~ ~ r i a  rrginn),  Thitsie, Danyeng, 
Edtblr caterplllnr. Pyeng-kado (Xy/in-rloln81~i-fowtis), jack-trees, 

mangoes, and bamboos of several varieties. 
A caterpillar is found in the jungle which, when oooked on toast, is exoellent, and taates 

like marrow toast. 
Some of the " Phoongyee kyoungs," or monasteries, at  Syrinm, and those a t  some of the 

villages up the Hmaw-woon and other creeks, are 
Remarknble buildings- 

h'?ounga. 
worthy of note. They are generally large buildings 

Pupodns. on very stout piles, Bitu~ted in a clump of fruit-trees 
or bnmboos ; the ground around is kept beauti- 

fully clean, and vcry often there are ";zaiats," or rest-houses, around the kyoung for the 
weary traveller. 

The prinoipal pagoda is Kyaik-khouk, the one on the Kone-don, four miles south of 
Thanhlyeng. There are pagodas worthy of mention also a t  Than-hlyeng itself and a t  
Kvouk-tan. A t  the latter. on the reef of rocks about the centre of the Hmnw-woon oreek, is 

d 

:small pngoda, which is a ~onspicuoue feature in the landscape. On the right bank of the 
creek is also a pagoda of grent antiquity, although not of any beauly or size. 

The  golden pagoda ol' Kyaik-khouk ie very handsome, being 130 feet in height nnd built 
of blocks of laterite. It is 1,200 feet in oircumferenoe. I t  is said to have been built before 
Christ, and that  there are some relics of Gaudama buried under it. I t  is in charge of a 
Committee of Elders. The view from it is extensive, and it can be seen from every part of 
the township. 

There are several small pagodas along the orest of the Kone-dan, and the ruins of many 
more, some of which must have been very large. 

For  each circle (or t ikc)  there is a revenue officer called the " tike thoogyee ; " he ie 
norman orneisls. 

solely responsible for the revenue due to Govern- 
mnnt. 

The " kgee-dan-gyee " is the head man of the village ; he pays no capitation tax for 
wbioh be performs vnrious minor duties; he is also the village police officer. The 
" goung " is the cirole police oficer, who receives n salary of Rs. 10 a month. 

The health of the people ie good. I n  a few villages small-pox is prevalent genornlly 
Ifcalth. 

from Maruh till the rains break; but there ia 
little fever or any othor sickness, and tho peoplo 

may he maid to be very healthy. 



There is a certain amount both of litigation 
and crime, but not excessive. The people are 

iuveternte 
The roligion of the people here, as elsewhere in Burma, is Bhudhism. Monier Williams 

Religion. 
says :-"It cannot be said to be a religion a t  all, 
but a syatem of duty-morality and benevolenoe- 

w i t h ~ ~ l t  a real deity, prayer, or priest." There is no system of caste, and all mcm are consi- 
dered equal. Thoy believe in transmigration ; they attach importance to charity, self-denial, 
and meditation. A daily occurrence in every village is the string of yellow-robed 
" phoongyeos" or priests, who pass through the streets with bent head, begging their 
daily bread. 

Arnold desoribes this scene thus- 
(' A yellow cloth over his shoulller cast 
" Girt as tlle hermits are, and in bis hand 
"All earthen bowl, shaped melonwise, the whioh 
" Meekly at  each hut door LC held a space 
'I Tuking the granted dole with gentle thanks 
"And all as gently passing where none gave." 

The manufactures of the township may be said to be almost ,ti/. A little ~ a l t  is manu- 

Slnnohetures. fnctured at Theelwah, a village in the Myoma 
circle on the Rangoon river, by evaporation, and at  

a few other places. Some " thnrnaines" (momon's costumes) are manufaotured aud sold by 
the Shans. 

A t  l'hone-gme, on tile Hmam-moon creek, there are a number of sawpits. The timber 
comes through from the Sittong during the mins. 

The ordinary l3urmcso weights are iu use, one viss being equal to 3.G5lbs. The 

Woiglils rind laeasurcs. 
English land measure is adopted, the acre being 
divided into 1 G  annns, and the anna into 12 pie. 

I t  has been mentioned that the creeks are the highways of commerce. The most 

Obstluetions in crerks. 
important, and by far the largest of these, is 
the Hmam-woou-choung. But unfortunntely 

at  Kyouk-tan, the reefs of laterite rooks, whioh have been already mentioned, gfeatly impede 
the navigation. The Government would confer a great benefit on the people lf these rocke 
were blasted and a channel opened out. Kyouk-tan cau now only be yassod even by small 
passenger boats at  high-wator, and even then the nnvigation is diffioult. 

There are regular ferries at  Syriam, Kyouk-tan, 
Fevl.ioa. 
Uridgea. Thonegwe, 'CVeh-gyee, Nyoung-lay-bin, Dayzat ; 

the leases of the f e ~ ~ i e s  for the year being sold 
by auction. 

The oreeks, if not very wide, nre bridged a t  all the larger villages by wooden bridges 
for foot passengers. Those, after the manner of the Burmese, are never repaired, and many 
of them are in a very riokety condition, being generally unsafe for ponies. 

A t  the villages where there are no ferries or bridges, small canoes, often in a leaky 
oondition, are kept by the village authorities for the convenience of travellers. I orossed in 
one at  Pa-da-wnh, which filled as we orossed, and we just landed in  time, for in another 
moment i t  must have sunk. 

Many of the creeks and "yo's " used to be fisheries let out by Government, t,he lease 
Pisbcricr. 

being yearly sold by auotion; but they have 
receutly been all abolished, as when the creeks 

were banlied up, the couutry became flooded, and a great deal of harm to cultivation ocourred. 
There are uo postal arrangements in  the township, worthy of the name. There is a 

I'ostnl nrrn~!gcmrats. 
post-office at  Eyouk-tan under the charge of t l ~ e  
Assistant Commissioner ; but as Burmans are 

employed ns runners, the delivery of the daily post from Itangoon is very irregular. 
(:attle markets are held at  Kyouk-tan aud Nyaung-bin. Captain Pnrrott ment.ions that 

l'oirs nnd morlols.  
tlre lnrgest transactions in pnddy take place 
at  Thatay-kmiu, Tha-koot-kone (Ywathit), 

N,ynunR-thooue-bin, and Joung-jonng-ja, these being the termini of the lend routes from 
tlle in-iying kwins. 

- 

The ouly large fair held annually iu tho township is the religious festival a t  the 

Syrnrm Pngoda Fenlt. 
ICynik-khouk pagoda. This fine golden pagoda, 
eitunted on tho Kone-dan about four miles soath 

of Syriam, has already been mentioned. The yearly festival takes place at  the end of January, 
or early in February at  full moou. I t  lasts for four or five days. I could get no estimate 
of the numbers assembled, but there must have been, I suppose, ten or fifteen thousand 
people at lonst. Many of tho Ltangoou tritders send out representatives, and the inhabi t~nts  
of the township make this tho occnsiorl of their yenrly purcl~ases of such artioles as cannot 
be got ill their villnges. As our camp was in the vioiuity, I was able to visit the fnir, and 
found it ono of the most strarrge and amrraing sights I have ever seen. Amidst thetrees 
and bnruboo jnnglo nt the base of the pagoda, and on three sides of it, was laid out a minia- 
ture tomn, with unrrow but rogular streets, lined wit11 booths mado of a f ra~ue  work of 
light. bamboos, and covered wit11 coloured oloths. Behind the m a h  streets were regular 



enmmpments of the pilgrims and holidny-mnkers. The stalls were occupied by Chinese 
sellma of various sweets and jellies, Burman eating-shops, Chinese boot-makers, Madrnssis 
and Hindustanis selling every kind of miscellnneous article ; various peep-shows, in which 
photographs of London were being passed o f  as those of Mnndalny. I n  the forenoon 
there mere bosing matohes. A ring being formed of the surging mass of humnn beings, 
two equally matched boxers oame to the front, having their loius tightly girt ; thoy first 
made their prostrations to the Assistnnt Commissioner and to the " nat," or evil spirit, 
of the place ; they then stood up, and, having made a few defiant antics, proceeded to 
bueineee. Low musio accompanied their movements, and as they warmed to their work 
and blows came thick a ~ d  fast, the drums got louder, till finally the noise was deafen- 
ing. I t  generally ended in  the combatants being locked in  each other's arms, and thlls 
coming together to the ground, when they were separated by the umpires. Wheucver 
blood was drawn, the match was a t  an end, and more prostrations having been made, the 
boxers were each presented with silk olothe. Then two more would stand up, and the fun 
lasted for some hours. 

I n  the afternoon we visited the pagoda platform. Here  was a most picturesque sight. 
The long rows of steps aud the platform mere orowded, with women chiefly, gaily and ,,lost 
tastefully droased. The tightest of silk drosses, the colors of which are beautifully blended- 
a white linen jacket with a delicately colored silk handkerchief thrown over the shoulders, 
the ehining blaok locks gathered up behind, with one or two bright nrtificial or real flowers 
stuck in  a t  one side, the face done up with a white cosmetic or powder-is a descriptiori 
of the fair devotees. They would kneel down in rows and make their devotions in au 
earnest manner, then light o taper and plaae it as an offering, or else their good action 
would consist in sticking some gold-leaf on the pngoda, or they would offer a few flowers, 
oranges, and rice. Then they would pass on to listen to a singing minstrel, or blind fidler 
with a monkey, who had been all this time performing close by on the platform of the 
pegodo. Under the full moon, the picturesque crowd, with the golden pagoda towering 
above, waa a sight not to be easily forgotten. The evening was devoted to visits to the 
Burmese plays or " pooeys." There were several going on, as well as some puppet pooeys, 
or marionettes. The posturing of the women was extraordinary, and the puppets move 
most n a t u r a l l ~  ; but the thing that struck us most was the enjoyment of the Burmese crowd, 
sod  the hearty bursts of laughter a t  every joke. 

Histor). sod antiquities. 
Than-hlyeng is the site of an old Portuguese 

settlement. Here can still be traced the ramparte 
and bastione of a fort, which includes within i t  an area of over 20 acres ; the walls were 
built of laterite and. earth. 

The Cfnzet tce~.  mya, according to Burmese tradition, the town was founded in 587 B.C. 
A t  the beginning of the 17th century, the king of Arracan took possession of Pegu, aided 
by the Portuguese, and to them he gave the town of Than-hlyeng, which they fortified ; but 
they were driven out again a few years later. 

In 1631, the Dutch were allowed to establi~h a factory at  Than-hlyeng, whioh they 
retained till 1677. Then an English factory was established, but  thedate of this is unknown. 

I n  1740, the Peguans expelled the Burmese, but did not molest the Europeans. 
I n  1743, the Burmese re-took the town, but were driven out again immediately by the 

Talainga, who burnt the factory, this time to the ground. 
Nothing now remains of theee English and 1)utch settlements, except the remains of 

hnins. an old ohurch (which must have been a grand 
building), the foundations of the fort, and walls 

of a few monaetery buildings. 
The (3aeetteris says :-" The ohurch was erected in 1749-50 by Father Nerini. I n  plan 

i t  consisted of o single nave ornamented with arches and columns both inside and out." 
Hardly wna the labour of constrncting the churoh ended, when Fa t l~er  Nerini took 

in hand the building of a roomy house as a reeidence for the bishops and the missionaries. 
This old ruin is very snbstantially built with thiok walls of small but well-burnt bricks ; but 
trees are growing out of the walls and breaking them down, and i t  is a great pity that 
nothing hna been done to preserve this ruin, whioh is suoh 8 grand monument of the earliest 
Ohriatian enterpriee in  Burma. 

Cultivation is extending very rapidly in the Township. X r .  King, Assistant Burveyor, 
Culti~ntion txtendiog. 

mentions that when out surveying in Met-ka-than 
Circle, he met armed parties of Burmane exploring 

for land to make clearnnces ; the men had come chiefly from the Pegn direotion. A-goon 
ie all oultivated except the belt of jungle bordering the sea, and in this Mr. King saw 
t w n ~  hninn felled. and the Burmans extendinn their cultivntion. - - - - - - - - - 

The ;arts of Met-ka.than and ~ - ~ o o n , ~ w h i o h  are now a ewamp, were evidently once 

Tram 01 lormcr rull~vnlion. 
inhabited by the Talaingfl before they were 
expelled bv the Burmese, for there are the 

remaine of tanks to this day. 

h'otr~ by CAPTAIN T. n. HOLDICI~,  R.E., O f l c i n t i ~ l g  Deputy 816perinle?1dent qf Surrey, on the 
totrte tu  KABUL Ihvotrgh the LWQHMAN V n l l ~ y .  

T A B  course of thn rivor Kabul, which, from its general direotness, would form the natural 
highwny between Jelnlabnd and Kabul, is unfortunately confined for some miles of its 



lengtll between precipitous walls of rock whiob o5er little or no chance of successflll road- 
along its banks. There are four of these defiles (locally called InWts) between 

~ ~ b ~ l  Jelalabad, and hitherto their existence hae bee11 sullicieut t o  divert the greater 
portion of the traEo of the collutry into the Cinudamalt-Jngrl:~lak route, iuvolving the 
passnge of the Jngdalak puss which forms tlie connecting link betmeen the Karkaclla range, 
which is i n  itself a spur of tile Safed Koh and tho Seah Koh, whicll is really nu extensio~t 
of the Kalkachn enstwards. A117 route from Jelnlabnd to Knb111, runniug south of the 
Seah Koh, mnst either pass over the Jogdnlnk kotal (6,200 feet above sea level) or  over aome 

of the Karkacha or Seah Koh, higher than that of Jagdalak. T h e  disndvnutages 
of this route, hot11 and strategic:;lly, nre matters of history ; its dian~lvautage 
as a t m a C  route lies rnainly in its gradients, whicli must either bo excessively steep, or 
else the route must be lengthened uutil the rise of tho Jagdalak kotal is spread over rr 
sufficiently long line of ascent. 

But  i t  happens that 0111~ one of these defiles or l u~ igb  interferes with the adoption of 
the river route for a con~idernble distnuco (about 30 miles) beyond Jelalabad, and this gorge, 

is known as the Deronta defile, is hardly two miles in length. 
The Deronta gorge leads into a direct road to Kabul. whicli runs nearly due west aloug 

the northern base of tho Seal1 Koh range, south of the river, for about 20 miles through 
the Lughman valley, and thence over an easy pass (called the Adrnk Badrnk) to Kata Sang 
and the Tesiu valley. The wl~ole of the Cfnndarnak-Jagdalak route is thus turned, and with i t  
all the difficulties iuvolved in the ascent of the pass, the dangerous nature (atrategicallyl of 
the pass itself, and its disadvantageous position as regards the neighbouring Ghilzai tribes. 
The Lughrnan route, too, is shorter and flatter, involving muoh less wear and tear on any 
transport system which may be worked along i t .  

About the eud of Janunry n working party of Madras Snppers and Miners, supplemented 
by cooly labour, was employcd in making a practicable road over the Deronta hill, west of 
the river (which takes a southerly bend through the gorge), so as to avoid the double passage 
of the river across two awkward fords. The hills east of the river trend down to its banks in 
low spurs of soft sandstone rock, much mixed with water-woru boulderj, which offer very 
little difficulty to the paesnge along its banks of laden baggage animals of all descriptions ; 
so that it  has been usual to cross tlie river to the left bank, and theu re-cross in order to euter 
the L ~ l g l ~ m a n  valley. Ou the western bank the Seah Koh range comes to an abrupt conclusion, 
breaking up into rocky limestone spurs which terminate in precipitous cliffs right over the 
river bed. I t  is over these cliffs that the road was made. The oryetalliue limestone rock of 
which they are composed proved superficially soft and friable, and the three and a half days 
labour bestowed on the road resulted in a pass which was practicable for lightly laden baggage 
auimals of all sorts, except perhaps that olass of camels taken from the plains of India, whioh 
have been collected for transport in the liills of Afghanistau. This pass, as first laid out, 
rose to a height of about 650 feet mbove the plain; but an alternative road has been surveyed 
aud is in couree of construction, rising only 300 feet, and another even is contemplated, 
mhich mill pass almost a t  the river level round the base of the oliffs, and be suitable for any 
~ o r t  of traffio. 

From the top of the Deronta pass the Lughman valley, backed by the rugged l~i l ls  
and snowy peaks of Knfiristan, is spread out iu a grand panorama to the north and west, 
and appenrs a t  the first view to be a well-irrigated, highly oultivated plain, full of flourish- 
ing villages. protected by the usual square-built bastioned mud forts. Tllis is the 
nature of all the districts called Kuj, iu which are situated tlle forts of Asmntrllla 
Khan, a ~ i d  it is nlso the case with that part of L u  hman, uorth of the Kabul river, whioh ia 
wnrered by t,he Alishaug below its junctinu wit& tho Alingar ; but h far the greater 
part of the Lughnlan district, from the immediate neighbourhood of the Alisllang west- 
wards to the Bad Pakllt hills, consists of a dry, sandy plateau, oovered with bouldere 
and ~ a t c h e s  of coarse grnss, deeply intersected by ravines and nullahs, a ~ t d  utterly unproduo- 
tive. About a mile aud a half from the northern foot of the Deronta pass is the village of 
Futteh Mahomed or Fatiabad, and a littlo beyond i t  is a small garden of cypresses and 
 alms, laid out wit11 much oar0 and taste. near the fort of Bahram m a n .  These are all 
some distance norlh of the foot of t,he Seah Koh, and in the midst of well-c~lltivated ground, 
apparently open and traversable, but in reality so debply interseoted by ~ a t e r - ~ ~ t s  for 
irrigation as to be alniost impracticable for oavalry. The high road to Kabul passes betmeen 
this cultivation and the hills, and for the first 10 or 11 miles runs nearly level, and is 
already rr well-defined opou road, owing to the amount of Eirchi traffio whioh has lately 
passed alor~g it. For  about 300 ynrc'.s i t  skirts the banks of the Kabul river so closely as to 
require some additional width to mnlte it practicable for wheeled traffio. 

The first village on the road is Sakh Khan, almost exactly 10 miles Rom Asmatul]a'8 
fort, a small unimportant little hnmlet built a t  the end of a sandstone spur, whioh extends 
from the Seal1 Koh down to the river bed. About a mile further, after crossing tliis 
spur by n low kotal about 100 feet above the river, is the village of Khair Khel, oontniuillg 
about :100 houses, with some oultivntion roaohing down the banks of the river. From thin 
p o d  cullivation only exists in small, unimportant little patches on either side the river, a u ~  
the villages are insignificant. The road from Kliair Khel passes over a low, stony plateau, 
only a few feek above the rivor level, muoh of the anme untrlre 8s that betweell 
Jngdalak and Knta Sang, olily without the deep, intersecting aater-oouraes whioh render 
thn+ rand 80 full of steep gradients. Nine miles from Sakh Khan is the village of 
Mahomed Ali, the last four miles of the road beiug fairly Ree from stones and easily 



traversable. Two other villages are pnesed en ronle, viz. Knghnr Knch nnd Urmur. me 
former possesses nbont 100 houses and a small, square, mud fort, mensnring about 40ynrds each 
way, the rond running through the middle of the villnge nnd under the fort wnlls. Tllcre are 
a oouple of small villages on the left or opposite bnnk of tho river, about opposite to 
Kaghnr Ruch, inhabited by ruarauding bands of Utmall Khels, one of tho uumerous sections 
of the Ghilsni tribe. The villages of Snkh Khnn and Rllair Khel are peopled by Nasars, another 
section of Ghilznis, who are snid to be occupied ent,irely in agricultural pursuits and not to 
share the marnuding proolivities of their neighbonrs. There arc, however, several villages 
not far from the road, but quite out of sight, hidden among the low spurs a t  the foot of tho 
Seah Koh rnnge, inhabited by Ahdamzies, who are well-knonsn robbers. These 
between them could probably muster GOO or 700 nrmed men if neoessnry. The left bank of 
the river a t  the eastern end of the valley, and the valleys of the Alingnr and Alicllnng contnin 
many importnnt villnges, of which tho prinoipal oppenr to be occupied by TqjiLs ; Charbngh 
and Mnndromar nre 'Sajik villnges. Alishang itself, too, is 'Sajik. Mingled with the Tajiks are 
various sections of Gliilzais. Dehgans, and Safis, both of which latter people are allied by 
language nnd rnco to the Kafirs of Kafiristan. 'rho Safis oocnpy a considerable extent of 
country fringing Knfiristnn. They spread from the north of the Lughmnn valley and the 
southern slopes of the Kafiristnn hills across the Bad Paklrt rnnge over the Ushiu and T a p o  
valleys, probably into the valley of the Panj  Shir, north of that part of the Kabul river which 
flows through the Doaba. 

The village of Kuoh Mahomed Ali may be said to terminate the Lughrnan valley. 
Opposite to i t  rise the rugged peaks of the Bad Pakht, themselves nn offshoot from the great 
Chardi mountains which arc piled up between the Alingar and Alishnng. The Bad Pakht 
form the mestern boundary of Lughmnn, and over them runs a well-known Kuchi route from 
Mandrowar to Nagulu opposite Surobi in the Doaha. About a mile west of Kuch Mnhomed 
Ali the rivcr emerges from the gorge known as the Dabeli, along which no track whatever 
exists. A t  this point, where it is about 2,200 feet above sea level, i t  is necessary to leave 
the river nnd rise gradunlly over the Adrak Badrak (so named from two peaks overlooking 
it) to n height of about 4,000 feet over a rough, but very pmcticable, asoent to the 
villages of Cliotn and B a r r ~  Durgai. Chota Durgai is about four miles from Kuch 
Mahomed Ali; Barra Durgai being about two miles further on nt the foot of a descent 
of about 500 feet from the highest point of the pass. From Durgai the route runs 
nearly levol across the stony plateau whioh forms the north-western base of the Seah Koh 
and Karkacha, and wl~icli reaches down from the mountnin mnsses northward in long slopes 
to the Kabul river, forming a ourious geographical feature, common both to Northern and 
Souther11 Afghnnistan. This rough, uneven, plateau, through which the Kabul rivcr runs, 
after emerging from the Xnbnl plnin through the extrnordinnry defilo known as the l'angi 
Garhu, gathering tho waters of the Panj  Shir, the Tagao and Usbin, and pnssirg in succes- 
sion t h r ~ u g h  the Gogomand and Doaba valleys to the Dabeli defile, extends westwards to the 
Deh-i-sabz range (overlooking the Knhul plain), and northwards to the base of tho Nijrao 
ond Kafiristan hills. The only oultivnt~d parts of it are those bordering the rivers 
mentioned, which here and there (as in Tagao and Sarobi) open out into valleys which, if 
they are narrow, yet show extraordinary richness and fertility, being filled with thriving 
villnges surrounded by orchards, meadows, and corn-fields. 

The Adrak Badrnk route finnlly j o u ~ s  that of the Jngdalnk pass at  the northern end 
of the Parri-dnrra, or Jngdillnk defile, thus turning that defile con~pletely. But before its 
junction with tho main route, i t  rises over the Dnbeli kotal to a height of about 5,000 feet 
above sea level, falling  gain to 4,000 feet, which about represents the level of the Parri- 
darra. 'I'his descent forms the stcepeet incline in the whole route, and has required some special 
attention to make i t  tlioronghly pmctionble. So that the whole difficulty of the Lughman 
vnlley route to Knbul from Jelnlabnd may be snid to be distributed between its two ends- 
the 1)erontn defile aud the Dobeli pnss. Between these two points the rond, ns it exists in 
its unmade condition, offers very uuusnal facilities to a marching force from its contiguity to 
a largo river and its easy grndieots. The total distance saved by the ndoption of this route 
from Jeldabnd to Kata Snug would be about 12 to 15 miles ; hut there would be a saving in 
the grndieut represented by the riee nnd fnll over successive kotals and ridges, which would 
be much under-estimated by a mere comparisou' of the highest poiut passed over on this 
route with the known height of the Jagdalak pnss. 

The Lughmnn vnlley offers mnny points of great interest to the historian or archeolo- 
gist. I t  is on the summit of the great white peak of Kund, overlooking Lughmnn from the 
region of Knfiristan, that Nonh's Ark is snid to hnve rested aftcr the Roods, nnd the vnlley 
of L)ara-i-Nur, whioh lies on the border land of Kafiri~tan territory, leadiug into that la11r1 of 
romnnce and conjecture, still bems his name. 

The famous zenrnt of hIehtnr Lam (Lamech) is in the Alishang valley, and annually 
numbers of pilgrims repair from Jelnlabad on n pilgrimage to the shrine. 

Within the limits of Lughmnn no topes (or st~lpas) nre observable, although they exist 
iu numbors in the district of Jelnlnhad, nncl one of the best preserved of them is nt Deronta, 
near the entrance to the valley ; hut there aro other evi~lences of R former occ~~pntion by a 
Buddhist pop~~lntion in tlitl caven hnrtlering the river, both at  Deronta nnd opposit,e Kuoh 
Mal~omed Ali. The Lugl~mnnis ton have ever becn the oonnecting link between ICafiristnn 
and the southern world in the matter of trndo. Kafir slave girls brought dowl~ from the 
moulllaine to the 1)nm.i-Nilr were introduced by L~lghrnanis throngh the markets nt 
Jelalabad and Iiabul to the harems of the wealthy c l ~ s e s  of thoso cities. ICnfir bcauty is 



famous ; but i t  ie probable that, as a matter for export, its value has been lately considerably 
depreciated. A list of marches from Jelalabad to Kata Sang is appended :- ... ... ... Jelalabad to Asmafulln's fort 11 miles. 

... Asmatulla's fort to IOlair Khel .., ... 10 ,, 

... Khair Ehel  to Kuch Mshomed Ali ... ... 9 ,, 

... Kuch Mnhomed Ali to Parri Darra ... ... 13 ,, 
Parri Darm to Kata Sang ... ... ... 4 ,, - 

... Total 47 miles. - 
Notes or, the L o c ~ n  V ( I / / P ~  b!/ CAPTAIN T. H. HOLDICH, R.B. 

FRo&l the western extremity of the Safed Koh range, about the position of the shutar-  
gardan l)ass, there reaches out in a south-westerly direction a long watershed composed 
prinoipally of bare, rocky hills, called the Michelgn and the Shari ICoh, till i t  reaches a ~ o i n t  
about fifty miles east of Ghazni. From here i t  bends suddenly to the north-west, almost 
a t  right angles to its original course, and undcr a new name (the Uluk Koh) i t  passes a 
Littleto the north of Ghnzni, and becomes finally merged into the rough and crumpled 
mountain masses which originate the four great rivers of Afghanistan-the Helmund, the 
Surkh Rud, the Panj  Shir, and the Kabul-and bind together such mountain chains as 
the Koh-i-Baba, the Hindu Kush, and the Paghman. This is perhaps the centre of the 

web of Afghanistan gsography. Over this watershed lie the ~rinoipal  passes from 
korthern into Southern Afghanistan, leading from Kohistan and the plains of Kabul, 
or yet more remotely from Afghan-Turkistan to the great Ghazni-Kandahar road, or to 
other routes less known to trade traffic ; or travel in the direction of the Waziri country 
and the valley of the Gomnl. Northward from this watershed the drainage ie all carried 
into the Kabul river by the Logar and its principal afluent-the Sl~iniz. The vnlley of 
Shiniz and of the Lognr, stnrting from the Sher-i-Dann pass, over that  same watershed, 
close to Ghazni, would give the natural and most level line of communicntion between 
Qhazni and Kabul, but for the fact that after its junction mith the Shiniz, the Logar still 
continues its easterly course till i t  rounds the colncr of what may be called an accidental 
mnge. This mould lengthen the line of route considerably, 60 that  the Ghazni-Kabul road, 
after following the Shiniz to its junction mith the Logsr river, runs straight away northwards 
by the most direct line, rising and falling over a series of low kotals formed by successive spurs 
from tho mountains on its left to Mnidnn and to Argundeh, and so through the historical 
Chnrdeh valley into Kabul city. Meanwllile the Logar, after an eastward course for 20 
miles or so, receives an occasional tribute from the water-courses and streamlets draining the 
northern'slopes of the Michelga, and then t u x s  sharply to the northward, winding through 
a series of open plains connected by narrow tangis or gorges, after the fashion of most 
Afghan rivers, till i t  finally runs out in the Kabul plain, where i t  carries after all but 
a very insignificant tribute of water to swell the volume of the Kabul river. The  
renson of its insignificance will be presently explained. 

The Logar valley throughout cousists of a series of broad open plains bounded by 
rugged hills, from the foot of which long, low, sandstone spurs stretch down with gentle 
grndients towards the river, presenting generally an appearance of arid waste, whioh 
limits the cultivnted strip along the river banks to a few miles of width ; so that its general 
appearance from commanding h ~ l l s  and peaks is that of a broad, greon ribbon of cultivation, 
lying extended along an open, sandy plain, with a few outlying patches of green here and there. 
The exception to this gencral appearance is where the river makes  it^ way from one plain 
to another through a gorge or tangi closed in by rooky hills on either side. There are 
three such tangis in the course of the Logar. The Tangi Wnrdak, shortly after its junction 
with the Shiniz, conduots i t  to the Hisarak plain. From the Hiearak i t  passes by the 
Tangi Wngjan into the Charnsia plain, and thence again by the Tan i Navishta into the 
plain of Kabul. I t  is difficult to estimate the volume of the Logar 6ecause of the drain 
on i t  for purposes of irrigation. Narrow as the cultivated strip mny nppear, i t  is sufficient 
to support a great number of very large villages, and its high state of cultivation is very 
remarkable. The river, in many places during the dry month of May, is run to a narrow thread 
by the amount of water carried from it to the surrounding crops. Large areas nre flooded for 
rice, and the irrigation system is so oomplete as to appear even complos in some parts of the 
~ n l l e ~ .  The villages are connected by uai-row watered roads, no more ground space being 
taken 111) by the ronds than is absolutely necessnry for communications which are never 
~ubjeot  to wheeled traffic of any sort. I n  order to move troops with faoility about the valley, 
it is as moll to avoid the cultivation as much IW possible, and to make Use of the flat 
sandy waste that borders it. And yet the pleasure of the green shady lanes, over-shadowed 
by the sweet-scented trees which bordor each canal or cutting, surrounded by a waving sea 
of luxuriant crops, is such that a few extrn miles, and perchance many extra hours of such 
-mhing, is barely inducemcut enough towards forsaking these 0001, sweet paths for the hot, 
fierce glare of the uusleltered hill sides. And without wheeled artillery, there is no real 
m c u l t ~  in moving by these village roads. I t  is almost impossible to exaggerate the 
oaomional beauty of the Lognr valley, viewed from the river banks. The white-walled, square- 
towered villngea (ench with its bastioned fort) are literally buried in the groves of dnrk- 
green mulberries and palm-trees. Poplar avenues are by no means an unusual feature in the 
scene, while the wide fields of olover (in whioh one may wander hee.deep) and of wheat 
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are h o e d  off either with low mud walls, or with hedges of the wild yellow rose c a r e f i ~ l l ~  
t~anked and tended. Occasionally broad stretches of soft smooth turf flank the river; but 
there ie not, ns a rulo, muoh grass in the country. There is alwnys the enchantment, too, 
~vhioh distance lends to thn hot, rough-sided hills which are ever the back-ground of the 
pioture : but the f i ~ ~ a l  charm of the distant snows is wanting in  the Lognr valley, and, iu 
this particular, Knshmir soenery surpasses thnt of the Logar. The river gorges or t n n p  
are always beautiful, without the grandeur and impressiveness of the Kabul tatlgi~, but 
with a picturesqueness due to the wealth of vegetation which they enolose, which does not 
bolong to the Kabul rifts. The Knbul gorges are so stupendous that  i t  is impossible for the 
eye to measure them fairly, and some of them hnve never yet been explored by living 
soul; but the Lognr passes, on the oontrary, all admit of the passnge of troops after 
some attention has been bestowed on the roads, and usually enclose a good strip of 
cultivntion on either side the river. 

I t  is curious that south of Charnsin the Logar valley shoulE apparently be destitute 
of objects of antiquarian interest. There was at  any rate, with one exception, nothing that 
formed a prominent feature in the landsoape. At Hisarak there ere ruins nu a low hill 
overlookir~g the river, which were snid to be Bhuddist. I oannot quite agree to this theory of 
their origin. They appeared to be far more like the remains of an old fort, of no great size, 
but  in a fairly strong position, with a good command of the surroundine country ; and as they 
form the solitary poiut of interest that  marks the exception to the genernl rule, I should be 
inclined to suggest (in the absence of any authoritative description of them) that this is 
the fort thnt gives its name (Hisamk-small fort) to the adjoining district. From Charasia 
the Lognr flows through a " tn~~gi,"  onlled " Sangnavishta " (" or written stone") into the 
Knbul plain. The name refers to a stone which once existed in  the gorge on whioh mas 
an inscription. This stone is nt present in  Sherpur, and photographs have been taken of 
it, which will no donbt prove of great interest. Another stone with an inscription is  said to 
be at  Safed Sang, nenr Zahidabnd, in the Lognr country; but this I hnve never seen. I 
sLould think i t  possible thnt, wherever the word ' Sang' (or stone) is applied to denote a 
locality in North Afghani-tan, there may have existed originally similar inscriptions on rooks 
in the immediate neighbourhood of that  place. Ncar Kabul, where the Logar and the 
Kabul rivers are near to their junction, there are evidences of the former existence of a great 
deal of Buddhist architecture. The Takht-i-Shah or the summit of these hills south-west of 
the city, which were held so resolutely by the enemy in December until the assault of the 
92nd Highlanders and 5th Qoorkhns placrd them in onr possession, to be again transferred 
to Mahammed J a n  on our retirement into Sherpur, is nothing but the remains of a 
13uddhist to e partially excavated (and therefore affordlug most excellent bomb-proof cover) 
with oaves b o w  i t  on the western side of the hill. The Biah San hills are perlorntcd 
with oaves, some of which were unenrthed by Lieutenant the Efon'ble Talbot, R.E., 
while oonstruoting a road on the western faoe of the hill, but which he hnd 
not time to explore ; while near the village of Chakri, about ten miles south of Eabol, 
are many specimens of Buddhist arch~tectore in an unusually good state of preservation. 
A small mnp, on the soale of one inoh to the mile, will best show the position of the minars 
and tope that have b@n observed there. No doubt there are many more evidences of 
Buddhist occupation, whioh have never yet come to light. The minor, mhioh is perhaps in  
the best condition, and which has attracted most attention from its oonspicuous position, is on 
the ridge overlooking the Kabul and the Kurd Knbul plains, and marks about the most 
oonven~ent pass from one district to the other. I t  is 95 feet high, and about 62 feet in  girth 
at  the base ; a picture of i t  appeared in  the Illustrated News of January 2 4 t h  1880, but its 
relative proportions have not been very well preserved ; another sketch will be appended to 
this report. The early centuries of the Christian era, after the disappearanoe of the Qreek 
and Scythian invaders, must mark about the epoch in tho spread of Buddhism, when all these 
tn~nnre and lol~cr were built. The masonry ie peculiar (similar to that of tho topes of the 
Jelalabad district), the small flnt bricks or tiles which form the mnss of the building being 
interspersed with rough natural boulders, which give it a ourioue spotted appearance. 

The present inhabitants of the Logar vnlley are Gbilzn~s and Tajaks, the latter pre- 
dominating. Previous to our ocaupation of Knbul, I believe the Logaris did not bear tho 

of being a partioularly turbulent or troublesome people to deal with; but our 
eHperienoes during the winter of 1879-80 prove that the Logari can equal the Kohistani in  
his fighting capac~ty, and fully justzed Shere Ali's judgment in detecting the Logaris to 
form with the men of Ward&, the flower of his regular forcoe. A t  the same time the 
Logaris are most advanced cultivators. The Logar vnlley embraces quite as much oultivated 
Roil as any district of similar physical and geographical oonditions that I am acquainted 
with in India, and the cultivalion is of a very much higher order. For the explanation of 
this apparently contradictory state of affairs, we must look to the division of races occupyin 
the soil; and we probably find thnt tbe OYlzni is, as usual, the fighting man, and the ' h j a f  
the ryot of the land. 

Additions to Notcs on tho Lognr Valley by CAPTAIN T. H .  HOJ.DICH, R E. 

Tus name of the rmnll village nenr the tope, marked in the ~ketoh map wl~ich acoom- 
panied the notes on the Lognr valley, ia Knnzada I<iln, not Chnkri. Chnkri, whioh gives its 
name to the monumonte genernlly, is in tho Knrd Knbul vnlleg (called Chaknri in 
Mr. Claudius' map) ; there in no othcr villnge of the same name. The larger village, about 
rr mile north north-west of Kamjadn, is cnlled Uslunn. 



I n  the nocompanying skctches the upper plate represents what appeare to be the  
base of an unfiuished ?lrr~rar, close to the azr~ro~. which is marked on tho map south-west of 
Usman (about a mile and a half). I t  is built of a mixture of brick masonry with stone8 
interspersed exactly like the other pni~ra~.s, nor is there any appearance of the ronnded top  
which is characterestio of topes. The ornament whioh runs round i t  ie shown in figures 1 
and 2, and slightly differ from that on the tope near ICanznda in the construction of t h e  
arobes which are centered in the latter, but not in the former. A11 these ruins have been 
excavated, and I was told by an old man who remembered the excavations being made, 
that a silver caskot, contaiuing coins and relics, was taken out of the tope, but nothing 
out of the n ~ i j ~ n r ,  except small enrtheuwnre saucers like those used for charaghs. 
The tope evideutly is of a more recent construction than the 11ri11nrs. The dome ia 
entirely brick, and there was origiually n coating of plaster over it. I t  is about 40 feet i n  
diameter. 

Estrnct j r o ~ n  a Rpporl by MAJOR R. G. WOODTHORFE, R.E. ,  SCOSOIZ 1879-80. 
A FEW remarks on the triangulntion may be of some value. I t  i8 founded on two 

Great Trigonometrical peaks known as Kadimakht Ghar, a point a few miles north of ~ h u l ,  
and No. 187, or '< Dingsar " (its local name), the base being computed from the latitudes 
and longitudes given in the Synopsia of the Indus Valley Series. This bme was ohosen of 

instead of taking one nearer Kohat, and working down from two absolutely fixed 
stations (instead of merely intersected peaka) as a t  first intended, as the atate of the country 
between Kohat and Thul did not nllo~v of the survey party leaving the main rond very 
far on the south, and any attempt to visit the prominent peaks to the north was absolutely 
forbidden by the political officers at  Kohat. A very good series of triangles was oarried 
up to the Shutargardan in season 1878-79. A base in the Kuram valloy was measured 
to commence work from, and when tho triangulntion was afterwards brought up from 
that, i t  was found that the difference in the values obtained by measurement with 
a subtense theodolite and by triangulntion mas only three feet, the total length being 
4.03 miles. Of course i t  was impossible, under the circumstances of hnsty marches 
and hostile people, to carry on the triangulntion as carefully as i t  ought to be done; 
in many cases time did not allow of any marlr, such as a oairn of stones, &c., being 
erected over the stations; and in other instances, where marks had been put up, the 
inhabitants destroyed them, and i t  was often very difficult, when the hills, as they so often 
are, are broad and flat-topped, to make out the exact spot over which the theodolite had 
been placed when observing back to these hills. The results are fairly satisfactory 
notwithstanding these drawbacks. The triangles are a little attenuated at  the Shutnrgardan, 
any ascent of the Machalgu hills and the Surkhas range being forbidden. However, points 
ou both these ranges had been \veil fised, and by making use of them with supplemental 
angles, the triangulntion has tided over that part and opens out again in the Logar Valley, 
and so on to Kabul. I n  November, having left all triangulation behind, a fresh base was 
measured in Sherpur cantonment, and from this base points on the Bemnra ridge, Sher 
Darwaza, Khurd Kabul, and Knrogh ranges were fixed, and as opportunity offered eaoh of 
these points mas vi~ited, and from them many peaks on the Pagman, Hiudu Kush, and 
Deh-i-Sabe rangeswere fised, which formed the basis of all the topography obtained around 
Kabul. Later on, this triangulnt,ion round Kabul warn connected with tbat in the Kuram 
Valley, as I have explained, but the values thus obtained for intersected points do not differ 
materially from those previously worlted out. The results of the triangulation* have not been 
tinally worlted out yet, but at  present the values of a point common to tho Kuram and 
Khyber triangulatiou differ by about 3' in latitude and 9' or 10' in longitude. This differ- 
enoe may become less when the final results are worked out + 

The height of Kabul will probably alter slightly with the final computations, as better 
vertical angles have beeu observed in the later Logar triangulation than was possible before, 
but there is no rensou to sullpose thnt the result will be very different. The heights are of 
the Kuram and 1Cnbul t,rin~rgulntion points, obtained from Mirkwaili Sir and Tog as the 
initial points, though unfortunately reciprocal angles have not beeu observed a t  Mk.kmaili. 
The value as nt present assigned by tlio Kurarn triangulation to Sikaram is 40 feet greater 
than thnt assigned to i t  by tho Indus Valley series. This may be due partly to the faat that 
a house has been built on Nirkw;gili Sir, immediately over the Great Trigonometrical etatiOD, 
the lercl of whiah i t  is now impossible to discover; and secondly, i t  is highly probable that 
the hi hest point of Siknrnm mns not observed to from the Indus Series, as a point a few feet 
lower Toots the most pmmiueut from all plaoes east or south-east of Sikaram. I t  is onb 
from the south that the real slinpe of the hill-top is discernible. Il'he supyosition is 
strengtliened by tho fnvt tbat the latitude and longitude of the Kuram Valley hill station 
of Siknrnm differ fro111 tho80 of the Great Trigouometrical peak by about the distance that 
this lower point is froni the liill station. 

a S l n r ~ l l l i s  ern. s t h t t a n ,  I I K ~  r~~rnprntrd n l l  lllr I r i on~u ln t ion r  ~ n d  intersected poiat,, nod worked out  all the longi~udrs .od 
l a t~ tud r .  0 1  tho sacuud~try  xtsttiutlr  : n ~ . l  c ~ l  1\11 the ~~mlcracctcd 1,oiuLa Lhct pro prored. 

(Sd.) G .  W. . \ I A H T I ~ ,  Lhpfotva. 
t llg my I ~ r l l  ronnpot.~tio~t I Ihnrc oulg o b l n i ~ ~ c d  o diEr.rcucs 010.7 of a aaeood in latitode, and 6.2 secolnd* i n  lonyilnde from 

n,,, "Ill \.,,I,,..*. 
(Sd4 '3. \P. U ~ s l l n ,  L".ptuim. 



Report on the operations in  Southern Afghaniston, by Lieutenant ST. G. C. G o n ~ ,  R.B., 
Assistant Superintendent, Survey of India, season 1879-80. 

I HAVE the honor to submit herewith my report on the work executed by me in  Afghan. 
istan during 18i!)-80 in continuation of lnst year's report. 

On completion of my work iu Pishiu in Octoher 1879, I received orders from Lieute. 
nant-Geuerai Sir 1). Stewart, K.c.u., to proceed to Kandahar to take charge of the work 
there. 

Having met Captaili Rogers, R.E. ,  a t  Quetta, I took over from him such computationn, 
&o., of the work about Kandahnr as he had to give me. 

I left Quetta on the 25th October, taking with me sub-surveyor Saidulla Khan, and 
took advantage of my passage aorosa Pishin to fill in  a few additional details on 
m y  map. 

On arrival a t  Chaman, I received inst,ructions from Kandahnr to  take an esoort of men 
who were about to return and to proceed to Kandahar by the Barghana route, which lies 
north-east of the ordinary road. This I did, making a sketch of the route traversed and 
the snrrounding country on the scale of 1 inoh=4 miles, amalgamating my work with that 
previously done by Lieutenant Hobday on the Knndahnr-Chaman road. This work is based 
on oints trigonometrically fixed by Captain Heaviside, Captain Rogers, and Lieutenant 
~ o g d a ~ .  

I reached Kandahar on the 13th November. On nrriving there I fouud that there was 
no immediate prospect of any field-work, and so devoted my time to putting my Pishin 
work in order. I t  was at  lnst arranged that  as some troops were going out of Kandahar 
towards south-west I might take advantage of their presence to extend the survey of the' 
oountry round Kandahnr on the scale of 1 inch= 1 mile down towards the south-west, thus 
mapping the fertile country lying along the banks of the ArgandAb and Dori rivers, down 
RR Ihr as  their junction, or further if possible. I started on the 12th December from 
Kandnhnr taking with me my two sub-s~uveyors, Atma Sing and Saidullah Khan, and a n  
escort of 12 Goorkhns. My orders were to keep open communication with the troops who 
were to be despntched to  the neighbowliood and to stay as near them as possible. A native 
o5cia1, the Shhhgnssi, was also sent wit11 me by the Wali to aid me as for as possible. 

I extended the triangulation abont Kandahar as far as I could towards Clirishk, so 
as to give the sub-surveyors fixed points to work on, and then started the detsil survey. 
We continued the plane-tabling thus till the end of December, whon I started with the 
intention of pushing domn the hrgandbb as far as I could, to t ry  and extend our knowledge 
of the country in that  direction. Unfortunately when I had gone three marohes and reaohed 
Kiln Shah Mir, just beyond Atakarez, I was peremptorily recalled by orders from head- 
quarters as rumours hnd got about that the oountry was in  an uneasy state. The people 
however were very fairly civil to us, and my sub-surveyors had no difficulty in prosecuting 
their work, although their oamps were a t  some distance from mine and almost unprotected. 
For this seourity I have to thank the Sartip (who has since deserted and joined Ayub 
Khan),  who used all his influonce to further the work. I was fortunately enabled to 
complete the survey of the country whioh wns most essential, i . e .  all the fertile and well- 
cultivated parts from which supplies were to be drawn to Kandahar. The ares completed 
mas about 160 squnre miles. 

After waiting a t  Kandahnr for abont a fortnight, i t  was arranged to send out a recon- 
naissance up the Arghastan Valley for the double purpose of collecting supplies of bhoosa 
and grain and of enabling me to sketch the country. We started on the 22r1d January 1880, 
Major Clifford. 2nd P. C., being in  charge. W e  marohed by Mnndi Jlissir, striking the 
h g h o s t a n  river during our third march. Our fourth march was to Amin Kiln, where we 
mere detnined several days by rain and snow, the weather being bit,terly cold. Hence 
we marched on up the Arghastan, passing its junction with the Khushk-i-Rud and camping 
amongst the Sundarzai villages. 

Hearing thatthere was a good direot road from here to Kandahar, we rode out to explore 
it. The rond led over a low watershed, the Tngnk kotnl, into the Tnrnnk valley, and was 
an excellent one though i t  had a bnd reputation from being grently infested by thieves. 
This rond was afterwards used by the 1st Brigade of the Qhazni column on their maroh 
towards Kabul. 

\Ye continued our maroh up the Arghnstan, passing the junotion of the Lora and 
Arghastnn rivers until we reached the village of Badozai, about eight miles from where 
the Arglinstan issues from the hills. W e  were unfortunately unable to approach 
nearer Mnruf than this point. Of the three rivers forming the Arghastnn basin the 
Khu8hk.i-Itud is t,he smallest. I t s  total length is about fifty miles. A fair body of water, 
however, comes domn it, but i t  is very brnckish and nasty to drink. Of the relnaining 
two the A~.ghastan hne probably tho larger basin, as a good deal of the drainage, whioh 
on old mnpn was shown as running into the Kadanai, is now known to flow into the Ar  has- 
tnn. The Lora river, we were told by several people, tntea the overllow drainage of k a k e  
Ab-i-Istndn, nnd they said that when the lnko overflowed the river-water oame down very 
edt .  

From this poii~t on the h g h a s t a n  we turned southwards and marched down parallel to 
the main range of hills through the Kadanai lain, etriking the Quetta-Knndnhnr road at  
Dabrai, wllence we proceeded to Rnadnhnr. !'he whole of the survey done duriug this 
trip has been bawd on trigonometrically fixed points. 





mass, they run in pnrnllel rnngee from north to ~ o u t h  nnd have wide fertile valleys between. 
Some of the rnnges rise up in smnll steppes, notably the Avngul hills, towards the south. 
east of the valley. Theso steppes are generally well supplied with water from wells and 
are oultivated by the inhnbitnnts. A remnr1;ably fine steppe or platenu exists below the 
survey stntiou on the Avngul range, its height is 8,000 feet above see level, and the steppe 
mould mnkc a good sauitnriom for the troops at  Quettn; i t  hns four or five welle and a number 
of fields. The heigllts of the hills used as stations on the series, vary from 7,000 to 10,750 
feet al~ovo sen level, the latter being tho height of Koimrw6n (literally the mountain of 
serpents), a well known hill nud the favourite resort of the shepherds of the oountry durinr 
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summer. 
The rnlley of Mastung, 25 miles in  length from north to south, and having a mean 

brendth of 8 miles, narrow nnd very stony a t  the south, and widening to 16 miles at  the 
north, is one of tho most importnut in the northern portion of Beloohistan. I t  is watered 
by numerous hill streams, of whioh the ohief is the Durisuna, whioh takes its rise in the 
southern hills nnd flows north almost the entire length of the valley. The Pnshakuran 
Nalla is the second iu importance ; it  rises in the Zairigat hills north-east of the valley, 
and flowing west, uuites with the Durisuna, and then falls into the Sirinap river which 
flows nortli towards Shoramak. Tho valley is very fertile; oultivntion commences along 
the bnuks of the l)urisuna, where the river reaches the low lands about the centre of its 
oourse, and fields ooutinue increneing in number as the volume of the water is nugmented 
by additional streams from the hills, till the nortbern portion of the valley is reaohed, 
where the country mny be termed an immense gnrdeu ; fields abound and are thiokly inter- 
spersed with orohnrds of apricot, mulberry, and other trees. The chief passes lending into 
the vnlley are as follows :-at the north, the Nishpa, from the Shbl or Quetta valley, 
pnssable for mheeled artillery; at  the north-east, the Mastung-i-lak from Darwhza (the 
Bolin), and the Dasht-i-be-daulat, passable for lnden camels ; a t  the east, the Avagul or 
R a m b ~ k ,  from the Ghor road, oonneoting the Dnsht-i-be-dnulat with the Robdar pass, 
pnssable for light,ly lnden camels and mules ; a t  the south, the high road from Tielit, passable 
for wheeled artillery ; nt the west, the Chotnk, from the Sirinnp valley, passable for lightly 
laden oamels ; and at  the north-west, an easy pass from the Kan& vnlley. The chief torn~l 
is Mastung, from wl~icll the vnlley takes its name. I t  contaius nbout 3,000 inhnbitnuts, 
chie0y B r ~ h u i s ,  nnd bonsts of a fort, admittance to whioh was refused, so I am not able to 
give a very minute deaoription. The fort is square, and has mud walls about 25 feet high, 
loop-holed; at  the corners are bastions, capable of mounting guns ; it  hns one gate facing 
the tomn towards the east and two or three anllyports, and is gnrrisoned by n fern of the 
Khan of Kelht's regulars, armed with the old Urown Bess. Tiri, n grent mart for grain, is 
about  in miles north of Mnstuug, and is the second town of importance in the valley. 
Besides Mnstnng and Tiri, there nre many other villnges and hnmlets soattered about the 
northern portion of the valley. 

South of the Mastung valley lies that of Mungchar; i t  is much smallor thnn thnt 
of Mnstung, but very fertile. I t s  length from eust to west is about 16 miles, and its broedth 
a-hut  6 miles. I t  is ,watered by a branch of the Sirinap, which tnkes its rise in the Koimarin 
and Melabi hills to the enst. Uesides this stream thero are a number of aurious, underground 
canals termed Knrez, described in previous reports by survey otficers in Afghanistan. The 
valley is tlliclrly ir~habited and hns a number of smnll hnmlets, but uo villnge of n r ~ y  
magnitude, with the exception of perhnps the villnge called Hindu-ke-shahr, aesigned to the 
Hindus, situnted near the road to KelBt, mhioh contnins from 50 to 80 houses. From the 
valley thero is a direct road to Darnrhzo (the Bolhn) pnssiuq by the hill of ICoimarin ; i t  is 
however, seldom used, as wntor is eoerce nnd villages few en route. Another road through 
the Sheh-11 H4ji paFs to the east lends to the Robdnr pnss, and is much used during the migra- 
tion to aud from the Ratchi plain. The road to Kelht by the Marjbn pass is very good 
nnd is pnssable for wl~eeled nrtillery. 

The valley of KelQt is very small in  cornpnrison with Mastung and Mungchnr, but 
is quite as fertile ; the town and oitadel of Kelbt nre situated townrds its southern portion. 
The town is enclosed by a high wnll once capable of having gun8 mounted, but now in R 

dilapidated condition ; it  has three gates. The streets are dark, narrow nnd orooked, nnd the 
town is kept in a filthy state ; its reported number of inhabitants are 4,000 ; besidea these tho 
environs contnin a very large number. The citadel is towards the south-western portion of 
the tomn and contniue His  lIig!luess thoKhirn's residence. The approach to the palace i~ very 
strongly guarded ; four or five gates and sentry posts, besides n long d n ~ k  tunuel have to be 
pssed  before it is gninrd. The palnoe audiance hall or council chamber overloolis the town 
;and surrounding conutry for some distance, and it is here thnt tho K h i n  pnsaes most of his 
time. 

The country through which the series posses is inhabited by Brahuia. Two or 
more slaves are to be founrl in each family ; they are genernlly brought from Sehistnn nnd 
the western country, and nre worth,-n womnn Rs. 100, and a man nbout Rs. 200; they 
nre generaliy well treated by their masters. Slnves of the African type are preferred to 
:luy other, aa tboy are cousiderod more fnitliful. A Il iudu villnge, as nlrendy rneutioned, 
\vns mot in the Mungcllar vnlley ; i t  ie inhabited by Bnnios (ICnrnds) originally from Shiknrpur 
in fiind. Some of them no doubt nre well-to-do, but all opeuly profess to be poor; they 
dare nnt wear jewels lor fenr of being robbed. Ava~icioueness being the ruling pnssion of 
the Dral~r~iu, thoy mere rather glad than otlierwise at n survey party being in their oountry, 
ns they could mnkn a littlc nlonny. Their demeanour was thnt of indifference to what I did 



80 long tlley got paid. No escort was thought necessary for me when working on this 
series, and so I had none ; hnppily no mibhnp oi' any kind occurred d s i n g  the work. 

From a surveyor's point of view, the country triangulated is all that could be wished 
for, but it must be done during the summer. Circumstances necessitated that the series 
should be done lnte in the senson,-November and December,-and consequently the hardships 
and exposure endured by the party were very great. The minimum thermometor on occasions 
regietered 5" below zero, 1.e. 37" below freezing point, and when i t  is remembered that  hills, 
in some instances, of ovcr 11,000 feet had to be ascended, sometimes without guides and 
lived upon for two or threo days with nu insuffici~ncy of clothing and food, and no tent, 
the hnrdships cnn better be imngined thac described. The native establishment underwent 
the exposure cheerfully, and gavo up many cnste prejudices. 

IZepo1.t by M,WOR R. BPAVAN, II.s.~., Assislnnt Strpwinte~tde~~f, Slfr.cey of I~rdin, on 
Stwccy Operntio~ts ~ I I  Sonthern Afyhccr~istan a~tt l  Belucl~istan, season 1879-80. 

IN September 1879 1 received instructions from Kandnhar, through Major Campbell, 
~L.E., to investigate tho geography of the country between Sibi and Quetta I was then a t  
the Khoiak Pass, and, taking advantage of tho first convoy, I marched to Quetta, arriving 
there on'the 23rd ~eptembe; 

I here found that a portion of the escort of the Governor-General's Aeent, with Captain 
Cnptnin Bcovsn's mo\'emcntu. 

Showers, Political Officer, and Lieutenant-Colonel 
Bergman, in command, was about to start to 

explore the route to Sibi, rid the Hnnna or Harura Pass. Making hasty arrangements, I left 
Quetta with them, early tho following morning. Mr. Price of the Bombay party, who was at  
Quetta at  thnt time, furnished me with the approximate positions of several prominent mountain 
peaks which my subsequent work was hased. The valuee given me were not very 
acourate, but I had to make the best of them, and sl~cceeded eventually in gettinga sketch 
of the whole country between Qnotta, 'l'hul-Chotiali and Sibi, whioh I have been told has 
proved of great value to the Engineers employed in laying out the new line of railway- 
rough though it is. 

We marched cia Astangi through the Tiri defile to Saugnn, wl~ich we reached on the 
6th October 1870. From Quetta to Astangi the road is good and the country open, but 
below Astnngi the only route is aloug the bed of the river, flowing between lofty hilla, whioh 
olose in a t  several points, leaving only a narrow gorge for the passage of the water. I n  
lnnny plaoes the troops had to work for hours before a path could be made for the 
camels to pass, and at  a short distance from the eud of the Pass many days were expended 
in clearing n rond. 

Altogether it wns found thnt the idea of making a railway, or even a cart-road, along 
this route, would have to be given up. 

A t  Saugnn we remained n fortnight, pending the arrival of Sir R .  Sandeman, and the 
setling for our further progress with the Marri chiefs, who came to Saugan to meet us. 

On Ootober lDth, Captnin Showers and Lieutenant Jennings, R.r., started from 
Snugan to explore n direct road to Sharigh and Dargi. I accompanied Sir R. Sandeman'e 
pnrty, and on the 21st we mnrched to Bahdra, on the 22nd to Miau Kach, and on the 
Y3rd to Hnrnni, not without eome threats of opposition, whioh however were not oerried 
out. 

The road from Saugnn to Elarnai is good throughout, but in one or two places along the 
Cfnndnkin river it passes through nnmow defiles, oommanded on both sidas by steep and 
rugged hills, where i t  would lje exceedingly difficult to force a passage against n determinod 
enemy. Again, a couple of miles on this side of Harnai, tho road passes over a low kotal, 
nffordiug a very strong position for defenoe. This kotnl, we were told, was occupied by 
l'nthans, but ou nppronol~ing i t  we found this was not the case. The road ti(; Miau Kach 
cnu be avoided by t ~ ~ r n i n g  north at Spintntlgi through a rift in the linlestone ridge, 
but at  the time we went up, this wns not practicable for cnmels. Captain Sliowers rejoined 
11s at  Hnrnai, having explored as fnr as the Chapa defile. From l-Iarnai we marched to 
Sibi, arriving there ou the 30th October, iu order to meet His  Excellency t l ~ e  Governor 
of Uomhny, who proceeded thence with Sir 1%. Sandeman up the route me had opened 
out rid Saugnn to Quetta; moanwhilo I remained at  Sibi and Dadur, and on the 9th 
November I mns joined by Messrs. J. T. U. Cosen nud 11. Corkery, Assistn~lt Surveyors, 
tvllo wero plnced undcr my orders. 

Haviug made nrmngements for these two assistants to tnke up the topography of tlle 
low country nonr Sibi, I returned with Sir R. Gaudeman's escort to Hnmni, nnd on to 
Khost, mherewc mot tho Qovernor of Bombay and the Agent to the Ooveruor-General 
nn  the 20rd November 1879. Duriug a day's halt at 1I:truni I visited Torgnrh or Tonga& 
Hill, about six miles south, and erected a stntioil on the snmmit, from wl~ence n good view mne 
obtnincd over the \vhol~ cou~ltry towards Snugan nnd Nari. I observed some angles hurriedly, 
but had not much timo to spare in order to reaoh camp ngniu by nightfall. R e t u r n i ~ l ~  
from Kllost tho whole cnmp marolied z,ici I-Inrnai to Thul-Cl~otiali ; the rond between theso 
1,lrtces ie now fairly good, bnt nt that time there wne nothing but a mere track : i t  has since 
hecn much improved. The drnwbnck is the scaroity of water, whioll nt one halting place 
(Snmbar) is quito salt and unfit for Use. 



A t  the request of His  Excellenoy 1 prepared a sketoh map of the country to illustrate 
his report, which llns since been published. 

On the Gt11 December Sir B. Sandemnn started for India cia Vitakri, leaving his escort 
to garrison Tliul. I was therefore obliged to remain at  Thul  till an opportunity should 
oocur of returning to Sibi. I employed my time in preparing a trnoing of my survey for 
the Assistant Quarter-Master-General at  Kandahar, a ~ d  on other office work. W e  also made 
expeditions with some of the troops towards Chotiali, and to Baghao and Smalen or Smnber. 
where we spent Cliristmas dny. 

- 

On the 3rd Jnnuarv I finallv left Thul  with a detnohment of the 10th Bombav Nntiva - 

Infantry, who were sentto repah the road between Thul and Spiutangi. I arrivid at Sibi 
on the 12th, in time to witness the arrival of the first railway train and the opeuing of this 
portion of the Kandahar railway. D ~ l r i n g  the remainder of the field season-c.c., till t l l ~  
end of March-I wns employed at  Sibi and Dadur, laying out triangulation and observiug, 
superintending the detnil work which was being executed by Messrs Coxen and C'6rkery, 
and doing office work-computations, accounts, preparing annual report of previous 

ear's work, &c. By permission of the Surveyor-Goneml, and with the sanction of Sir 
ft. Sandeman, I left Sibi on the 1st April iu order to take the rccords whioh I had with 
me, of 18  months' work in Afghanistau, to the head office at  Mussoorie, and complete them 
there. I wns also anxious to procure any data that might be available for my future work, 
the Beluchistan and Ke16t series of triangulatiou not having been calculated out uv to - 
that  time. 

- 
On my return to Sibi on Ju ly  27th, I mas anxious to proceed at  once to Quetta, and to 

push on with the detnil survey that wns being executed by Messrs. Coxen and Corkery. 
found, however, that  the resources of the Transport Department were being taxed to the 

utmost by the despatoh of troops to the front, and no cnrriage was procurable in the 
country on hire. 

Shortly after this the news of the defeat a t  Maiwand arrived, and all survey parties 
were raoalled from the field. I was thus detained a t  Sibi until the 4th September, when I 
succeeded in getting oarria e and started for Quetta. I subsequently nccompnnied the force 
proceeding into the Marri b i l l s  ; this work, however, falls within the operations of the field 
season of 1880-81. 

Mr. J. T.  U. Coxen, Assistant Surveyor, joined this party on the 9th November 1870. 

Mr. Coxcn's work. 
H e  mas employed triangulating and plane-tabling 
during the winter near Sibi nud Dadur and the 

Bolan Pass. During the month of April he mas on leave, and in May he proceeded to 
Quetta with the office, and made arrangements for oommencing plaue-tabling work in 
the vicinity. Escorts and carriage had to be arranged for, and advantage taken of tlie 
move~llents of troops, as the temper of the Pnthan tribes was very ohnngeable and uncertain. 
During June and July Mr. Coxen was working in the hilly country east of Quetta, until 
he was recalled into Quetta on the 29th July 1880, on account of the disturbed state 
of the country. 

Mr. Corkery also joined me on the 9th November 1879. H e  was employed plane- 

Jlr rorterp'a work. 
tabling near Dadur during tho winter mouths. 
I n  Avril he left, Sibi with General Burrows. 

and mnrched up the Harnai route to Quetta. d e  was not able to do much on t l ~ e  way, but 
succeeded in &etching some bits of country that had not previously beeu explored. The 
tribes along this route were then in z very disturbed state. H e  was afterwartls employed 
plane-tabling west of Quetta, until the survey work was stopped at  Lhe end of July. 

Both Messrs. Coxen and Ccrkery have undergoue a great amount of very hard work, 
and had diftioulties and privations to encouuter. 

The work they have turned out has been onrefully done, and they have succeeded in 
dealing with the Pathnn and Beluchi inhabitants of the country without raising oppositiou 
or provoking complaints, which I consider highly oreditable to them. They have beeu 
disnppointed nt not hnving hnd opportunities of sharing in any of the greater military 
operations towards the front, or of exploring oountries hitherto unknown. Their labours, 
however, have not been unprofitable. although they may not have had equal opportunities 
of earning distinotion as fell to the lot of surveyors employed in Northern Afghanistan. 

Outturn of work. 
The amount of work done during the year 

may be summnrised ne follows :- 
Ttingu1ntio11.-Four new hill stations selected and cairns erscted. Preliminary angles 

observed at  five stations. 
Rqt~nre m h n .  

1bpogr.al)hy.-Reconnaisance more or less complete on the scale of 
1 iuch=4mi les  ... ... ... ... ... 2,500 

Survey in detail on the sonlo of 1 inch=2 miles . . . ... 1,600 - 
Total ... 4,000 

DrJ?cuNics e~tcortnlcred.-The principal drawbaok to survoy operntions in this part of the 
CIITTIB~P. country is wnnt of carriage. I l~nve trled, uusoc- 

cessfully, to hire camels by tlle month from tho 
Dera Cfhazi Khan district. The owners, however, refuso to come here on any terms. 



The local Brahin cnrringe is entirely monopolized for the fiervice of the troops, and 
ramel-owners realize such enormous profits by carrying Cfovernmeot etores up the Pass a t  BO 
much n rnaund, that they refuse to take eervice hy the month. Wo have t,hua been entirely 
depsndent on the Trnnsport Department, and generally find difficulty in gettin.. camels or 
carts at  the times and places that we require tlicm. This of course created great delay. 

The next dificulty arises from the uncertainty of the climate, and especially from the 
dust and haze whioh loads the ntmosphcre a t  

Ahnosphere. certain seasons, and prevcnts s r u ~ e y  work being 
onrried on a t  all. Last year thick haze filled the air in tllo middlc of November. I n  
December it was clearer, and in January, February, and March 1880 there were n succession 
of furious dust-storms which for days together llid every hill from view. 

The scarcity of water is also a cause of delay. Many parts, both in the hill and plain 

\\'nter. 
country are quire destitute of water, and in  other 
places where water exists i t  is ~ a l t  and unfit for 

drinking purposes. Hence special arrangements have to be made for bringing water to the 
camp from a distance, and half the day is frequently lost in  going to and returning from 
work when the camp cannot be pitohed near a t  hand. 

A natural result of bad water, and an unequable climate, presenting great extreme8 
Health. 

of heat and cold, and, of oonrse, food, is a 
considerable amount of siokness both among 

Europeans and Natives of India. The country is not adapted by nature for hard work, 
and i t  onnnot be onrried through without distress and much strain on the constitution. 

I n  an unsettled and hostile oountry i t  is of course necessary to mako due arrangements 
Guarda. for the protection of the survey parties. Advan- tage has to bo taken of the movements of troops, 

and the surveyor is constantly kept idlo on this account. H e  is moreover often unable to 
visit Rome prominent hill, or to e x ~ l o r e  a confined traot of oountry whioh is essential in  order 
to fill up h g a p  in the map. 

- 
The Military ai~thorities mill usuallv render everv assistance in their power. but are 

not always in a position to send guards &hero the sur;ey requirements would'demnhd. 
For instance, on applying for a guard to accompany Mr. Coxen into the hills between 

Sibi and Bahdra, I was told that the guard could be given, but that they oould not be 
provided wit!) oarriage for themselves and the neoessary supplies. For these reasons i t  
ie advisable to trust as much as possible to proteotion from tlie inhabitants of the country, 
but groat watohfulness is requisite against thieving. Several cases have ocoui~ed of camels, &c., 
bein5 stolen at  night, and not much redress is to be had from the Civil authorities on these 
OOCa910UE. 

It will be seen, therefore, that survey work in  Beluchistan is liable to serious difficulties 
and hindrances, and i t  is not to be expeoted that the out-turn mill be equal to  that whioh 
might be obtainable under more favowable conditions. 

B y  Topographicnl Branch order No. 48, dated 12th Ju ly  1880, the party under my 
orders was organised ns a regular party for the survey of Southern Afghanistno, Beluchis- 
tan, and the adjacent country, under the designation of the " Beluohustan Topographical 
Party." During the present and following seasons I trust we shall be able to complete 
a considerable area of country in n aystematio manner, on the scale of 1 inch=2 miles. 
The existing maps of Beluohistan are very valuable, but  not having been based on 
geographical data, the positions of the various t o m s ,  kc., are nnt~trally incorrect in  latitude 
and longitude. There are also many blnnks to be filled up between the various routes 
that have been laid down by travellers. These deficiencies I hope we shall be able to remedy 
in due course. 

Ezlmct from a Rqor t  b.11 CAPTAIX J. E. SANDEMAN, Deptitg Stcperintendatrt, Burcey of Itrdrn, 
on thc  IR~CAWADDY R ~ V B R  Eq>Ioration, scason 1879-80. 

MANY conjectures have been formed from time to time as to the source of this great 
river, D'Anvilles' theory and that of others bein:: that i t  is identical with the Tibetan river, 
the Snnpo. This thoory has been recently warmly advocated by &. IZ. Gordon, C.E. On 
the other hand, Captain Harman of the Survey Department has, by personal observation 
and by tho aid of explorers, all but proved that the Sanpo falls into tho Brahmaputra. 

Former attempts to explore this river have been limited to the following :- 
Wilcos in 18'25 visited tho souroe of the western branch. Mr. Btrettell, of the Forest 

De artmcnt, in 1874 wont a few hours' journey above Mning-na, although be believed himself 
to 90 in latitudo 2 6 .  IIow lie saw the junction of the two branches of the river is strange, 
for i t  does not take place for neurly 30 miles beyond Main na, the spot from wllioh the 
people told the explorer he turned baok. At page 170 o f t 8  narrative he says:-'L 41h 
Febrrta~:l/ 1874.-At 8 A.M. me loft Maing-na . . . . . The river inoreases in impetuosity . . . . . W e  found ourselves passing up a noblo gorge . . . . . . . The hills echood folth tho 
wild ories of my boatmen, choering one another on as they endoavoured to stem the OW- 

rent . . . . Our progress was slow and the pace continued to decrease, until the orow 
found i t  wns hopeless dopending any longer ou their poles . . . . They jumped over- 
board with their towing ropes and renewed the struggle, and straining every nerve, i t  was 
aa muoh as thcy oould do to creep dong;" and then he describe8 how in a oouple of h o ~ ~ r e  

H 



more their troubles wero at  an end, for he says : " Here the river divides into two grent arms, 
that to the east heiug considerably the larger." On the 5th Mr. Strettell ciesoribes his 
return in fifteen minutes ! Mr. Strottell's desoription of the livers does not agree wit$ that 
of the explorer, and I can hnrdly believe he could have got from Maing-na to the confluence 
of the two streams against sucl~ a current as he describes, in  one day, and return in fifteen 
minutes ! I think he must have taken a hasty glanoe from some distance m d  come to the 
concluisiou 110 did : or else more probably he wns deceived by the river being divided into two 
by nu island. This aotually occurs a t  Shnnta-yoke-ywa above Maing-na, which I cannot 
but think is the spot renohed by Mr. Strettell. 

Dr.  Anderson in his report on the expedition to Tes te rn  Yunan, devotes a chapter to 
discussing the probable sources of the Irrawadcly. H e  is no advocate of the theory that 
the Sanpo is the Irramadtly. H e  himself visited the first dofile above Bhnmo, and he gives 
the opinions of Hannay, Bayfield, and Griffitl~, who had been as far as latitude 25'. 

Early in 1879 the Surveyor-General asked me if I would train a man to explore the 
Irramaddy. I need hnrdly say I was only too glad to undertake the interesting task. 
Through the exertions of M i .  Burgess, the Secretary to the looal Government, a man named 
A-a was obtained, who had volunteered, and with the sanotion of the Chief Commissioner 
his training was proceeded with. 

I soon saw that he was an intelligent man. H e  knew the use of the compass already. 
I trained him to pace and observo double altitudes of stars mith the sextant. The latitude 
of Rangoon being too low, the sun could not be obscrved on the meridian, but he mas 
taught to observe it off the meridian. I instructed him, as best I could, how in higher 
latitudes ho would be able to get i t  a t  noon. On the 17th October 1879 he started with one 
A-e M-e, an elderly man, and M-o, a nephew of his own, as companions. The former had 
been trnding in timber up and beyond Bhamo for years, and, although an elderly man, wss in 
many ways fitted to mnke a good assistant to the explorer. The party took with them about 
Rs. 300, in gold principally, and the following instrumental equipment,-a 6-inch sextant and 
a supply of quicksilver, a small prismatic compass and pocket compass, two boiling point 
thermometsrs, a common thermometer, and a bull's-eye lantern. As A-a speaks Hindustani 
imperfectly, Messrs. Burgess nnd Pilcher, the Chief Commissioner's Secretaries. very kindly, 
and with grent patience, expldned to him all my instructions. A. note mas made of the 
index error of the sostant and variation of the needle, and of the reading of the thermc- 
meter wben water boiled a t  Rangoon. 

After an absence of less than six months, the explorers have returned, and although tlley 
have not been able to visit the exact source of the river, they have not been very fnr from it, 
and have done a vast deal to silence conjecture for the future. 

The following is taken from A-a's journal:- 
Octobcr 17M, 1879.-The party left Rangoon. 
A'orenrbc~. 2rrd.-The travellers reached Bhnmo. There they remained till the 7th 

November. During their stay they looked about for a way of getting up the river, and 
nt last found some Shnn Kadoos starting for Ham-ka with salt, who agreed to take them 
for RE. 5 each. 

Noret~lbrl. 7th.-A start mas mndo, and Maing-lra mas reached by the evening. 
Kozerr~b~r 8th.-The boat reached Tha-pan-bin. From hereabouts the river begins to 

narrow, and the rocky gorge continues to below Myinthn. The current is tremendous, and 
the water forms into wl~irlpools between the large rocks that stand up as islands in the 
nnrrom channel. The explorer heard that in the rains no boat can row up, but that they 
had to be towed up with strong ropes from the banks ; that  some are yearly lost and people 
drowned. 110 says thnt tlle gorge ie 200 ~ a r d s  broad at  its narrowest. The people speak 
of i t  ns " ICyonk-twin " or rosy gorge. 

The inlabitnuts on both banks are chiefly Poons, living in about a dozen villages from 
Tha-pan-bin to Pagan. 

h'o'oco~rber 11th.-On this date Panan was reached, and on the 12th the island of Hnote- 
cho, n large village on an island inhabi'icd by Shan Kndoos. The country on the banks along 
here is described as being a fine plain, parts of which were onco cultivated. A t  this village 
limes are vcry plentiful. 'lhe people carry on knwg cultivation on the banks of the river 
and hnvc gardens. Thc average brcadth of the river about hero is over a mile. 

Nolorrl,~. 13th.-Poot-tny stream, south of Shway In, was reached. Here was obtained 
the first opportunity the explorer had of taking observations for determining the latitude. 

A-o~olrl~r~. 15/11 -Ayring-damn was reached. From Poot-tny stream bearings of every 
tulm of tho rircr had been tnkm. The distnnces wcre also noted by time. The mouth of 
thp No-golung river wns passed. The explorer hcard that up its course i t  widens out, that 
it 1s a l n r g ~  rlrrr, nnd that i t  takes its rise in a lake. From Ayeing-dama u~pward on every 
sand bank t l~n t  is formed, the people wash for gold with great success. The river hero is 
desrribed as 2,000 pnces wide : the castern bank ns 18 feet above the water. 

Ayeiug-damn is an old and once popu~louscity, and is called after a King who lived hero. 
There arc tllr rcmnins of a fort. The place was of importance till the reign of tho Burmese 
King  Alompra. 

A largc tmde ulsed to  be cnrried on mith China, ond Irr e tracts of pnddy-land lie fallow. 
A t  prcsent therc nrr 20 houses of Mhan-Kadoos and fivo of %achii~a: the former pay rovanue 
to Burma ; tho lnttcr do not do so here or nnphero .  

~Vortr~rbo, lG/lr.-Dam-ka wns reached. IIere fresh arrangoments hnd to ha mado for 
the party proceeding on. During their four days' stay they slept in tho boat they had comn 
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in .  The travellers here remark that the tenk forests ever since they left Thn-~nn-bin have benn 
very fine, and they snw other useful timber also. The inhnbitants since leaving the i h n d  
of Hnote.cho hnvc been chiefly Kadcos. 

Nolrnrbo. 201h.-The explorers were able to continue their journey throu h the good 
oeceE of their former bontman, who got a friend of his own to take them on in f is bent to 
I(a.cho. They pnssed tbe Shan.Kadoo villnges of Konng-boo and Ta.law. They heard 
that lately some Kan loung Kachins had made a raid on this village, hilled the sambwa, and 
taken possession of the village. 

The pcoplo of Ta-lam and Koung-boo mash for gold. Above Tn-lam mere met two 
tributaries of the river,-Nam-maleo and Nam-tabet streams. U p  these, Kndoos, and also 
Cbinese.Shans, live. They nre subjects of the Kan-loung Kina. The former pny taxes 
also to Burma. 'I'hey grow opium. The Kachins about here obtnin load ore from the hills, 
and they were seen "to burn the rocks in a kiln" by the explorer. They take the lead to 
Bnmo Thcre is a rond to China from Num-tabet, by which merohants bring cloth and 
iron cooking-pots. Above Nam-tabet there is a plain occupied by Kantees (Shans).  hey 
we emigrants from near the western source of the river. Further on was pnssed the village 
of Maing-maw, a Kadoo village. I t  is said to have been an important city ; old paddy 
clearings still remain ; a150 the ruins of a fort. At the present time there are 20 houses of 
Kadoos and fivc of Kachins. Pa-law on the right bank has 20 houses of Chinese-Shans. 
Pinpa and Sanlta are Enchin villages. 

N o c o ~ 6 c r  23rrE.-Ka-cho mas at  last renclied This is a lnrge village of nbout 80 
houses of Shan-Kadoos. I t  mas built in olden days by a Shan governor called " Hawpyin." 
It was n very important city. I t  now pays tribute to Burma in the shape of a yearly present. 
It pays nothing to the Kachins. From I<n-cho nlso there mas formerly n good deal of trnde 
with China, but the depredations of the ICachins have closed the rond. 

There is n lnrge villngc called " Zee-gyoon " on an islaud iu  the rivcr opposite to Ka- 
cho. I t  has about 50 houses. The travellers merc destined to make a long stny nt Ka-cho. 
I n  the boat they had last travelled by they had heard that  a saya (doctor) maa the head 
man and much respected, aud they had mnde np  their minds to arrive as guests a t  his house. 
H e  received them hospitably, and as their stay continued the friendship warmed, and they 
reoeived a lot of informntion from him about the people and country further on. 

1Te told them that when the Pnnthays mere a t  mar mith tlie Chinese that the latter 
came to Ka-cho nnd had there enlisted many men by offering Rs. 50 or Rs. 100, and that 
he had gone with about 80 or 100 men and had fought on the side of the Chinese; that 
after the war mas over he remained in that country mnny months nnd had been up to the 
Noungsa lake, which was so wide that one could not see across it. H e  described that  there 
mere lots of people there, Shun-Chinorre and Kachins too; that a river flowed out of the 
lake to the westwards, which could be no other than the enatern branch of the Irramaddy. 
He said he was sure of this on nccount of the direction the water took. 

On nccount of all they heard about the Kachins, the travellers during their stay a t  Kn- 
cho became convinced that it was useless their trying to proceed without a guide and inter- 
preter, who nt lenst could tell the Kachins whnt their object mas in coming amongst them. 

One day the Knchin snwbwn of a neighbonring village (Paroo) came to the house. 
They mnde freiuds with this ruan and nccompnnied him to his villnge on the 18th December 
in the hope that he might consent to be their guide ; but they had no success a t  Paroo, and 
returned on the 23rd to Kn-cho. 

The explorers took observations for latitude a t  Ka-cho. Owing to the constant dread 
of the Kachins in which the v~llagers live, the houses are all shut up a t  8 o'clook, sentries 
being posted, every man tnking his turn. Tigers also enter the village and carry off cattle 
and pigs. There mas a little courtyarll behind the house where the explorer slept. H e  
mas there able to take some very good observations. I I e  nlso boiled the thermometer here 
on two days, and in the day-time he went to the jungle twice, as 110 says, "with a dn 
m d  liis sextent" to observe the sun nt noon; but these observations were not successful 
owing to his want of practice with the sun. Tho explorers one day nilplied to the Saya if 
he mould not go with them, and when a reward mas offered, terms wcre come to. H e  mould 
not go however without a Knchin companion, nnd sent for oue Maliarl-too, sambwa of PinpG 
village bellow Kn-cho. This runn agreed to go as fnr as Sinpoang-poon, wl~ere the snwbwa, 
Laboo-sbo~lng, lives. From the map it mill bo seen thnt this hill is a little further than 
the point from which the trnvellers had to t u n  bnck. 

Jn911tn~y 15tA.-A start onwards was mnde. Mee-thco-ma-hee mns left behind with 
directions to return to Rangoon if the travellers did not come bnck in n month. 

The party cousisted of the explorer and his elderly companion, the sayn, the Shan, 
Nga Knn-too, the Knchin, and a little Kacliin boy whom the latter took mith liim. 

Jrrjictn~y 16th.-Mning-na mns reached. Wning-maw, Ymadam, and other Shan 
villages mere pnssed, each containing from 20 to 40 houses. Maing-nn has 30 houses. Paddy 
clearing of former days lie fnllow. The Innd is vcry fertile.. Many of the people of these 
villages and of Kn-cho live by acting as interpreters and brokers betwecn the merohants from 
Burma and the Kachius. Above Maing-na there is no tribute paid to Burma, that being the 
frontler t o m .  Shans nlso censed, nnd hereafter our travellers found themselves entirely 
among Kachins, wbnt are called tho Knnsn-Knchius. 
- 
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Jnrtrror!/ 17th.-On this date t,heir camp was in the jungle near Kway-too choung. 
J~lrrtrn~y 18th.-Yesterday the t,ravellers noticed the river considerably swollen, and on 

enquiry were told that it mas oaused by the first melt,ing of the snows. They heard also that 
the western branoh of the Innwaddy was called Malee-ka and t,he eastern branch Meh.ka, 
In  the evening they reaolied Pouk-san-poon. They desoribe the hills as covered with the 
Ficiis rlnstic.n from Maing-na rts fhr as they went. From Kwcho the distance had been paced 
steadily and the bearings recorrled. The stars oould not be observed ; i t  was very oloudy 
and a good deal of rniu fell. From hero they had a view of the junotion of the two branohes 
of the Irrnwaddy nnd saw some miles np the western branoh. They thought i t  about 500 
pnces wide. They lived in the sawbwa's house. 

Ja~tlrnty 23rrl -They went along mensuring as before and recording, and reaohed Moo. 
koung-poon, where they put up with the sawbwa. 

Ja~rtinv!~ 24//~.-To-day they orossed the eastern branoh of the river. They saw it mas 
nmnller than the western bmnoh, and that there mas no flood whatever ns they had expected, 
for i t  will be remembered as they passed hlaing-na they had noticed the river smollen. The 
river was some 300 or 3.50 paces wide, but at this season had in plaoes a narrow channel of 
running water of 100 pnces, and in other plaoes deep and stagnant pools ; as they saw up the 
river reaoh it mas ooming down in rapids over and round large rooks. 

They had to cross in a ferry-boat, nnd they questioned the ferry-man why the river was 
not flooded. B e  said i t  was not so till April. 111 the evening they reached Pone-ka. 

Jnltunry 26th.-Reached Mnra-poon hill. Went to the sawbma's house. 
Jnf~rrnry 27th.-To-day they crossed the boundmy between the Kansa and the Ean- 

loung Kachins : these latter seem to be under what the explorer calls a " Badshah " who 
lives at Nga-kone-lapoon. They reached Mo-gonng-poon Maing-koung. I t  mill be seen 
hereafter that this was destined to be the termination of the route, and unfortunately no 
opportunity occurred of observing the stars. However, twice the sun mas observed on the 
meridian on 31st Jnnunry and let February, and although the difference is 6' (instead of the 
mean), the last observation has been adopted, which the observer declares to be the best, and 
whioh tallies with the position of the place as obtained by the route so nearly that I have 
lei t it as plotted. 

A*bruor!/ 2nd.-The party moved to Tone-poon-poon, Pouk-lee-shoung, Akyee-wa's 
houso. They began to make friends and to ask the road. They sIept there one night. 

A,br.rrar!/ 3~d.-Returned to Mo-goung-poon. 
The explorers were told of the custom of the Kan-loung Kaohins, that if a 6han or 

Burman mnnted to oome to their villages, he must malie friends with the eambwa and oome 
as an iuvited guest, and that no one mas allowed to come and go as they were doing. 

F~lrcrnr.!, 15th.-They were nllomed to depart. I have asked the explorers why they 
did not try the Taeoopoon route by whioh the snya had once gone eastward. Their reply 
is that the wholo country had heard of the black men, who were popularly supposed to be 
Nats, being in the country, and that they oould not have gone a mile without being seized. 
As it was, on their return journey they avoided the villages asmuoh 88 possible, and when 
they saw one, turned off into the jungle and took a roundabout road. 

Axhvtinry I7tl1.-Thcy put up at  Pone-ka. 
I.hbrrin~.?/ 18th.-Crossed the river onoe moro and saw that it had reoeded about three 

feet from a stone on which they ant on their former visit. They arrived at  Pods-san. 
Febrctary 20th.-As they oame in sight of the main stream they noticed that it waa 

more flooded than ever; i t  hnd risen considerably since they had lnst seen it. This is a 
strange ooincidence, that one branoh should be falling when the main stream was rising, and 
points I think olearly to the nature of the two sources. 

This observation of the explorer is quite an independent one, and was mentioned 
casually by him. H e  had no hint that he should wntoh the rise or fall of the river. 

Fchrcrnrg 2lst--Kn-cho mas reached. 
lilntelr 6th.-They reached Bamo. 
U~i~.clr it1e.-They found a Poongyee's boat proceeding down, by which they were -- 

allowed to travel. - 
dl(,rc,lr 24tIj.-The party arrived at  Mandalny, and went straight on board the steamer, 

reaching Rangoon on the 2nd April. 
Tho following are the explorer's notes on the people among whom he travelled :- 
After leaving Bamo, the people &st met with are Pocns, whose dwellings are on the 

hanks of the river. These people cultivate very little rice, and Live chiefly on the produce 
of hill cultivation or torctcgyn. They grow yams, potatoes, oil-seeds and cotton. Fish forms 
their principal food. They talk a dialect of their own. The women are dressed like Shans, 
the men like Burmans. 

Tho Burmese extort from them as muoh as they can, there being no fixed rate of 
revenue. 

The Kachina who inhabit the hills overlooking them also extort pigs, onttle, fowls, &o., 
from them, especially when there is a funeral or marriage and saonficos have to be made. 
One Kachin sawbwa rules two or three villagcs; that is, he considers these as his legitimate 
prey, and no one but himself is nllowed to extort from them. Whenever a Knohin dies, the 
Poous have to nttend the funeral, each taking nith him a spade, a rln, a basket of rice and 
four annas in pice. The Poons are Buddhists. They build pagodm and reverence 
puongycrs. 



Above Pagan, the Shan-ICadoos inhabit the river banks. They dross like Shana or 
Burmnns. They wear silver ornnments. Their houses are like tlioso of Shans, and they 

both languages. They are Buddhists. They plant gardens ; also forrl,yga or l~ i l l  
ant1 knr~lg cultivation on the river banks, tho latter consisting of tobacco, brinjnls, 
and pumpkins. On an island above is the Kadoo villnge of Hnote-cho-kyor~u. 

The l3urmans appointed a thoogyee there, who levies as much revenue ns he can. 
This village and another on the island refuse to ncknowledge the authority of tlie 

Kaohins, which tliey can do with impunity, being on an islnud. 
The Shun-Kadoos also cultivate rice. They trade with the Kachins and with Bamo. 

They import salt, clothes, betel bores, kc. Some live by mashing for gold. 
The villages aloug the river bank pny rerenne to Burma, a thoogyee being stationed 

in each village ; they also pay to the Kachins, who indout on them whenever sacrifices have 
to be mnde. 

Below Ka-cho there is a plain inhabited by Kantees,-emigrants from tho country a t  
the western source of the river. On their first n l~ iva l  they asked permission from the King  
of Burma to settle. Their dialect is different from Shans. Their houses are like those of 
Shans. Tlie women dress in blnck and blue. They have a short jacket and a petticoat 
with a hiph waist. They tie their hair in a knot on their heads a little to one side. They 
are ~lidduhists. 

The reason of the emigration was that there were two powerful sawbwas, Lone-kyeing 
and Loke-koon, who had a dispute. The former being defeated came down here and is now 
a subjeot of Burma. 

The Loke-kyeing sawbwa sends a yearly present to the King  of Burma of an  elephant 
or something else to show his respect, but pays no revenue. 

Above Ta-law, up the Nam-malee and Nnm-tabet streams, some Shun-Tarokes 
(Chinese-Shuns) live. They are also scattered about along the river bank. They grow 
opium and cultivate the low lands. Men and women wear black clothes and pig tails. 
They speak Shan and Chinese, and, although Buddhists, men, women and children drink 
spirits. They have two kinds of' priests, one like a poongyee, and the other eats a t  any 
time and driuks spirits and smokes opium, and, except for the priestly garment, is undis- 
tinguishable from the people. These Shans build their houses on the ground like l7ftlns 
(Nntives of India). Tlie Kach~ns  not only inhabit all the high lands, but they have home- 
steads also on the river bank. 

I n  Tasaing are ten Kachin houses. They only go i n  for hill cultivation. They 
manufacture opium. Men and women wear very little c lo th i~~g .  The women's jaokets have 
no sleeves. They wenr oowries as ornaments round their waists and beads rouud their 
necks, and bnngles, made of cane dyed black, round their ankles. They use leaves fot 
plntes. They are not oleanly, but eat and live like pigs. They have no oups or plates or 
knives or spoons. They have nothing in their houses. Their cooking-pot is either a large 
iron vessel brought from China or else of stone. Sometimes they boil their food in bamboos, 
and tliey use these solely for water. 

Their marriage customs arc peculiar. A iich man has four or five wives. When a 
man's father dies, the son has to take all his wives, escept his own mother. \!'hen a sou 
dies the father has to give a substitute, his second son or some relative, or else has to take his 
daughter-in law to wife. The custom is that a woman once in a family must not qlut it. 

Every fnmily hns slaves, between whom and thcir mnsters and mistresses there is uo 
difference made; they do the same work, and all eat together the same food. 

They smoke ol~ium every day. Ifen, women, nnd children drink fermented s ~ i r i t ~  
every day, mnde from rice in the i fown houses, just as Chiuamen driuk ten. The spirit je 
called Iiuitt?r~ and Chct. 

If any-one gets ill they say thnt the KO/*  have caused it, mid they sacrifice extensively 
on tllesr occnsions. They wenr very dirty clotl~es. Piupn and Snnka and other villages 
alollg th9 rivnr bank are occupied by Kachius, who know a litte Burmese und Shan. 
About 20 or 25 people live in a long house, wl~iah hns a number of rooms in a line. There 
is a fireplace in each room a t  which they coolc, and in the common passage outside the room, 
there nre some fireplaces round which they sit and smoke opium. 

When Mning-na is passed, the oountry is peopled entirely by Kaohius. First oome 
the lcnnsa Kachins, nnd after them the Ran-loung Kachins. The latter have very little 
communioation with strangers, and their custom apparently is for uo one to visit the hill 
who is not a friend of the snmbwa, or whom the sawbn.n does not meet and lend in bimself ; 
hence tlieir suspicion of the travellers. To the east are the Moroos, a tribe of Kaohius. 
These extend northrvards to the water-shed of the Irrawnddy. To tho east of thorn again 
are more ICncliins. A villnge is always cnlled by the nnlne of tlie liill (poon) on which it is 
situnted. Evey hill has its own saivbwa. To him presents are given whenever the people 
sacrifice, which they do on every occasion. Any relation of u sawbma can order tlie people 
about. They ore obcdient. Whenever there is n dispute with a ueighbouring hill, tlle 
sawb\rn givos the order before fighting takes place. 

A oustom is thnt orery boy after reaching ten years of nqe carries with him a bag n ~ l d  
n rla. People carrying more tllnn one bag are thought to have something secret with them, 
or money, and nro npt to be robbed. 

1'hair 110-rocs (kilts) nro five hands in length and very nnrrow. The turban is red or 
whlte; the jacket black or white; these they plocure from tho Sl~ane in exohange for rubber, 
oil.seed and cottou. They can't wonv~ jackets. 
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Some have a hnir.lillot. Some cut the hair short like fi:Ius. The womeu dress ill the 
snme short petticoat as the males, dyed black, and tied tightly with a string rouud the waist, 
Their jncket is orrlnnlented with shells ; also strings of cowries are tied round the wnist, 
Some rich men's wives are tattooed in  bnnds from the ancle to the knee. They wear red and 
whit,e beads round the neck. They never trade. I f  they nre in waut of salt or ngapee 
anything, t,lley go to a Shan village and exchange oil-scod, or rubber, or yams, or cotton for 
whatever they wnnt. 

I n  the hot season sometimes 30 or 40 men will make an excrlrsion to a distance of nine 
or ten days' journey to somc village, from whence, having killed or drivel1 off the men, 
they carry off all the children and sell them as slaves, exchanging them for opinm or 
mttle. They have no compassion and act as brutes, and wl~eu they hnve a dispute the 
~ t ronger  kills the weaker, seizes the wife and children, and sells them. Aricll man, a eawbiva, 
has 40 or 50 slaves ; a poor man, fonr or 6ve only. The Burmese style this TCau-loung race 
" robbers." When a big man goes to make a raid, he does not require money to enlist his 
soldiers, but they get as pay four or five ticals (weight of over Gve rupees) of opium eaoh. 
I f  they take captives they never torture them or ill-treat them, but feeci them well until tile 
time comes for killing them, wheu they cat off their hends with a dl,. Among the Kansas 
the sawbwns receive presents or bribes. Among the Kan-loungs there is no such custoln as 
for the subject to give nnythiug to the governor or sawbwa. ':'he King of tho Kan-loungs 
lives in  Nga-kone-lapoon. H e  is young, and is apparently aclmowledged us supreme, and 
without consulting him nothing of importance is  undertalren. 

The hills ore described as devoid of large trees, and the populntion is so dense that tho 
same fields have to be cultivated three or four years in  succession. They cannot prow 
euoogh rice for themselves, and have to  eat Indian-corn and yams and arums in the rains. 
They grow a little tea too. The hills aro covered with cultivation and Ficzrs clnstica. 

The explorer speaks with ndmirntion of their roads, which tlley mako in zigzags up 
steep hills. The land is very moist and fertilo, and they evidently have a perfect system of 
tei~acing,  for t e  saya they grow lice all u p  an almost perpendicular 'cliff. Snow falls, the 
climate is cold, and water is found on all the hills a t  the top. I am telliug the story just 
ns the explorer relates it. 

When a malriage tnkes place, the bride has to give presents to the parents of the 
bridegroom. The explorer Rays that  in  the morniug all the food for the household was 
cooked in a lnrgo vessel, and then each mnu's share wrapped u p  in leaves and made over to 
him. The esplorers got their shares with the rest. 

Whenever they sacrifice animals, they always hang up the horns on the steps or at  
t.he door. When a Kachiu dies, four or five days' revelling tnkes place and cattle are 
sncrificed. H c  is buried undcr a mound. A ditch seven or eight feet deep is dug round, a 
tree planted on his grave, and a pole stnclt into the ground with the horus of the beasts 
sacrificed, hung up on it. Their mr~sic consists of a very loug drum beaten slowly, to the 
sound of which the young men and womeu dance. 

Onc sawbrra mns met withlong hair (fonr feet long) tied in  two plaits and wound 
round his head like a turban, in the middle being a hair-knot formed with some more of 
his hair. 

One Sa-goo-noung, a leader of soldiers, showed them a snake's head, with two horus, 
one inch long, pointing backwards. 

The sawbwa who governs the hlo-goung-mniug-ko11ug-l~clon, by name Sanonglee, hns 
a black stone of a flnt shnpe, something like a hand. I t  is always moist, and whenever put 
on one side turns on the other of itself. I t  is said that  mllcn ha first got this stono it was 
about 40 tolnhs in weight,. Now i t  has increased to 80 tolnhs ; i t  has nlso got bigger. If 
i t  is kept ill n cloth, the latter in time becomes full or'holes, nnd it is supposed it eats it ! 
The exnlorer wns taken into a room and shown this wonderful stone, which is supposed t o  - - 
have life. 

The Kansa and Kan-loung tribes of Xachins are dividctl into tlre following sub-classcs : 
Lapnke, Lnsee, Lakoou, Lathoung, Sadar~,  liara, Kakoo and Yoyin. The above all speak 
the- snme language. 

Tho Maroo tribe nre divided into the followin Lamna, Mnlan, Lawin, Lnpouk 
nnd Kalnn. These sneak a diflcrent dialect from the E l s a  aud Kan-louna sections. and 
a;- Gid to be n s i ip lc r ,  quieter, race, and do not com~nit the same barbsriti; as the littor. 

The following mnteriala were available for the compilntion of the map :- 
T l ~ e  river hns been actually reconnoitred to about GO miles up its eastern branch when 

i t  w n ~  last seen. The latitude of Mo-goung-pocn, the terminntion of the explorer's route, 
is 2G0 08' as obtained by n double altitude of the sun when on the meridian. 

The  latitude and longitude of Eamo hare been taken aa 2 4 O  IG'N., and 9G0 53' 47"E. 
The lnt,itudes of Poot-tay stream, Ham-ka village, and village Ka-cho have been determined 
Lly obser~ations to four or more stars. 

0 1 1  3 graticule on tho scale of eight miles to o ~ l e  inch, Bnmo was projected ; nlso lhe 
othcr three points, whose latitudes nre determined iu longitudes adoptcd from the pub- 
l i ~ h e d  mnps of the rivcr in the given Iatitrldes. 

From B a ~ n o  to Poot-tay stream tlro map has been compiled simply from notes made by 
tho explorer. 

From Poot-tny strenm to Haw-ka nnd from Haw-lrn to lin-cho bearings and distances 
by time were recorded, and the plots of llle route agroo wonderfully betwoon fixed points, 
and with the aid of the explorer we  fitted in with cousiderablc accuracy. 



From Ka-cho the route has been plotted by hcarings and paoed distances. 3' 30' has 

heen deducted from every observation for the variation of the csplorefls needle ; the latitude 
of the terminnti011 of the route is cheoked by the observod latitudo of No-goung-poon, and  
i t  agrees so nearly (within a mile) that the plot is left unaltered. 

The height of Ka-oho above sea-level has been obtainod by two boiling8 of the 
tl~errnnrneter on the 2nd and 9th Deoember. The final height is 1,020 feet, the tempernture " ..----- ~ 

of the air on the two occasions being 65" at  9 A.M.,  and 71° a t  noon. 
No opportunity occurred for ascertaining the temperature of the boiling point again. 
A t  Mo-~oung-poon at  the eud of January, a t  9 A.M., the temperature of the sir in 

lath November 1878. 
17th $tlo. 
Oboervnhon rojwted. 

the shade was GG'; - 
The following is an abstraot of latitudes :- 

2nd Docember 1878 
3rd ditto. 

Locnlity. 

pool-tny stmnrn . . . . . . . . .  

. . . . . . . . .  noa.k. villago 

Ko-cho villnse . . . . . . . . .  

Pouk.a~n hill . . . . . . . . .  

Blo.posnp-won llill . . . . . .  

An ohservetion 01 thc sun wns 
tnkcn. ,but it i9 rejected because 
l t  was lnterru~led. 

This obscrvotian is nclaptel inqtcod 
of lbo meat, bccnura the obser- 
ver stotco ho ins moro fonfldt*nee 

Stor obserred. 

in it. Tllu <liRcreneo of over 6 
is tho relalt of want of rnctics 
ia observing the sun whicyl caul4 
not bo abtnined i n  Ban~rnx~. 

I n  the Kaohin country, in addition to the names of tho villages or hills, I have give- 
the governors' or sawbwas' names, as they appear to be as much known by the one as the 
other. I t  will be seen that the ensteru brauch of the river splits up ngain into two 
brauches. The sources of these have been placed on the maps as they are for the fdlo\ving 
reasons :- 

A t  hlo-goung-poon Mning-lcoung, the sawbwe said that six days' journey from that 
,dace the river oensed. A ' I~ac l i in '  dny's journey is taken a t  eight or ten miles, as 
acoordiiig to the explorer that is what these people travel. The sawbwa poiuted in the 
dircotion the river flowed. H e  said he had been there. Whsn  the snyn, who was present, 
~ueotioned tho lnlie, ho said he had not been in that direotion. 

H e  said tho Maroos extended arr far as the river. After them aud beyoud the river 
came a peoplo wearing white olothes and speaking an unknown language. 

A t  Main-goung-poou the snwbwa, of the same name, said he formerly lived at  Sakee- 
poon, nnd hnd been to where the river ended at  five or six days' journey from hie former 
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house. 
The sayn of Ka-oho village, who nccompnnied the explorer onmnrds from there, stated 

thnt when the Pnnthays and Chiuese (' China-gym' 0.3 he called them) were a t  war, he went 
with a hundred men to take part with the latter. 

When tho war was over ho remained sovcral months among the Chinese, and hnd 
been I I ~  to the lnke oalled 'I Noungsa, " which he said was so large he oould not see aoross 
it. Ho st,nted that a river flowed out of i t  to the west; that ho wns s u e  i t  wns the 
Irrawaddy on nccount of the direotion of the flow of the water.' The explorer first heard 
the Rayn tnlk of the eastern branoh of tile I i~a\vaddy as the In-myit, meaning Lake river, ' 
wbich made him enquire a l ly  he called i t  so. H e  said there mere no hills near the lalie, 
so it would appenr to be on an elevated plain. H e  desorihod the co~lntry about there to 
be well peoplcd with Shaus and Kachins. The lougitudo of the lake is approximately 
ohtnined by the distance to the Chinese territory being invariably given as about six marches 
frniu the Irrnwaddy. I may have put it too close. There is a  nom my peak on the mRp, 
hut this hns snow on it only in tho coldest weather I oonolude. The eastern branoh of 
the Irrnwncldy is styled by the Shans ' Myit-ngeh ' or ' Little river, ' the western brnuch 
' Nyit-gycc ' or 'Dig river.' Tho Kacbins call the two brnnohes Meh-ka and Maloe-ka. 

This inlorlunlion was ooo6nued br n man 01 Zso.gyoou r h o  also b :~d  beon there, but r h o a s  name bs hu fo~ .pot la~ .  
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At, Ka-oho the explorer heard that i t  was from 22 to 24 days' journey to Kantee, near 
the sources of the western branch. A t  Mo-goung-poon he beard that  i t  was from eight to 
ten days' journey to the same place. A t  Mo-goung-poon Maing-koung he heard from the 
aawbwa that northwards from where they were the distnnoe aoross from one branch of the 
Irrawaddy to the other was only one day's journey. 

An important fact was observed by the explorer, from mhioh some oonolusions oan 
be arrived a t  One perhaps is that  the eastern brnnoh has not its souroe in the snows, or 
if so only a small branch of it. One thine is ovident, that the first melting of the snows 
flooded the river from its western source, wgereas the other smaller branch was not affected 
but  was daily drying up. 

On tlie lGth January near Maing-na the explorers noticed the river unusually flooded, 
and heard their compnnions snv this was ow in^ to the melt in^ of the snows. 

They then gmd;nlly struok off from the -river, as  will Ibe seen from their route on 
the map. O n  reaching the eastern branch, where they had to eross it, there was no sign 
of a flood. They re-crossed a t  the same place on their return journey on the 18th February, 
and they noticed that the water had receded about a yard from tho stone on which they had 
rested a t  its edge on their former visit. On the 21st February, when they came in sight 
of the main stream ngnin, they were surprised to 800 that the river was not only in flood but 
double the height thnt i t  was the first time. 

These observations show the intelligence of the explorer, and L think if all he heard 
and saw is put together, i t  may be concluded that the main brauoh of the Irrawaddy is 
the western, and that Wilcox's proud boast that  he had discovered its source in 1825 has 
after all turned out to be true, and that  all theories about the Sanpo being the IrrawaBdy 
may be for ever abandoned. I t  is possible the Noungsa lake, said to be of great size, may 
account for the enormous rise of tlie Irrawaddy in  the rains. Also i t  is possible thnt Wiloox 
though he thought himself near the source was not 30 in reality, and thnt the river takes its 
rise higher up in Thibet, but that i t  is the Sanpo is more than improbable. 

NOTE.-Since writing this report 1 have received from Mr. Burgess a oopy of the 
auge registnr of the Irrawaddy river kept at  Myanoung main gauge during Jauuary, 

$ebruary and March 1880. 
I see by i t  that the river was falling steadily till the 20th February, on which date it 

began to rise, the rendiugs being ou 19th February 1.58 feet, 20th February 2.17 feet; 
i t  fell again from the 3rd March to the 28ud, when it begnn to rise and contiuued to do so 
till the end of the month. 

The gauge rends 40 feet at  the high flood mark of 1875. I nsked for this information 
out of curiosity, to see if the flood noticed by the explorer in Intitnde 25" 30' was nppreoinble 
down here. I hnrdly expeoted i t  would be, but i t  is satisfactory to find that the river 
did begin to rise on the 2Uth February aud on 23nd hIaroh, aud continued to do so. . . 

Translation of 1he Exploreds notes, a~pesr1i.r to CAPPAIN J .  E. SANDEIAS'B reporl 0th the 

A u o r r ~  eight miles above Uamo there is a place called Kyonk-tnin because of the high 
floods there during the rains. There are great mountains on either side, nod in the middle 
of the river there are many large rooks which bar the pnsqage. Between these rocks there 
w e  most violent whirlpools. During the rains boats going up and down cannot use their 
o m .  Thcy must go by means of tom-ropes. Marly people perish here every year through 
the destrueiion of fheir boats. 

The people who live on the right and left banks altrng the whole conrse of this Kyouk- 
m'young are called Poons. From Tha-pau-bin to the village of l'agnn there are nine 
villages, containing altogether some 150 houses. The inl~abitants live by cultivatiug torrrig!lcra 
and cutting bamboos. 'l'here are no tillers of rice-fields. Theso people hnve a tongue 
unlike the Hhnn, Kaohin, or Chinese language. The men dress as Burmans and the women 
an Shuns. Their houses are like cow-sheds ; aud they are in the habit of wenriug very filthy -. .- - 

arments. The Burn~ese authorities take from fhem what revenue they &ink-propei. 
$arious Knohin snwbwas rule over them. When a Knchirl snwbwa wants to make offer- 
ings of cattle, pigs, or poultry to iVnts, he makes derunnds on these people, who hnve to 
furnish wbnt Ile requires. When a Kachin uuder the ruling sawbwn dies, each house 
must assist by f u r n i r h i ~ ~ g  a man with a ~ ! / P P  of rice, n quarter rupee, a spade, a r ~ d  a drr. 
'Lhese Poons are Buddllists. l 'hey study Burmese and Shan l i ternt~~re.  After the manner 
of the Burmeso, thcy build monemteries and worship the sacred clergy nr~d imnges. 

Above the vi llage of Pagan Kyouk-twin there is nu island cnlled Hnote-cho-kyoon. Shnu- 
Kadoos l i ~ e  on this ialand. The men dress as Burmnun and t l ~ e  women as S!inns. The 
women wear silver bracelets and gold earrings. Tbesc people build I~ouses like t l ~ e  Sl~nns 
and Burmans. They speak Shan and Burmese. nnd nro Uucldl~ists. 'I'hry cultivnte 
orchards, li(iirlga, aud /orrrig!/as, and live by tmde. l h e r e  is an upper and a lower villnge. 
The  Uurmese have appointed a Thoogyee, nud levy whnt tnrcs they t l ~ i r ~ k  proper. 'Phe 
islanda do not submit to the authority of the Kachins, for the I<nchius o a u ~ ~ o t  attack them, 
since they oro surrouuded by water. 



Above tho island of Hnote-cho, Shun-Kndoos live in Shway-in, Tahaw-na, Rone-thn, 
and ~ ~ , ~ t h ~  villages u p  to the city of Ayeii~g-damn. They cultivate rice-fields, kni~jgs and  
~otolf,,,l,rs and tmde. The men dress as Dnrmese and the womeu as Shans. They speak ~ h a u  

Burmese. The Burmese have placed a 'I'lioogyee in each village, and they levy what 
t,lIes tlliuk proper in the way of revenue. 'I'hily are r~l led by various ICacbin sawbwas, to 

wllcn asked for cattle, pig?, roultry, or rice for oKerings to the N~rls, they must f ~ ~ n l i s l i  
what is required. When a Icach~n dies, each household must f l e d  a man to assist with a 
pyer 01' rice, a spado, and a (la. These Shun-ICndoos are Buddhists, rtnd like tho Burmese 
they build monnstories and worship the sacred clergy and imnges. 

Ayeiug-dnma is an ancient capital city, and t,here is something still left of the walls null 
ditch. U p  to t l ~ e  reip~ of King Bodaw l'ayn, a roatl between i t  and Cllinn wns open an11 
traders dNc!lt there, carrping on coustant trnfio U I I ~  tmde by nlelbns of pack b~~l locks  nnd mules. 

TllFtre is an c~xteusive here where existed rice-fields formerly. Timber does not 
grow here oven now. The plain is in its former state. Were industry established here 

u great and most flourisl~ing city woald spring up. There are now some 20 
Shall-Tcadoo and some five Kachin households, goverued by one Done-ngoo, a Iinchin 
snwbwa. TIle Sl~an-1Indoos pay revenue to the nurruese Governme~~t,  ; but  the Kaohins do 
not. ICacliins do not pay revenue to the Burmese on whatever part of t l ~ e  river the:/ may 
dwell ; they are called savages and are let alone. 

Above Ayeing-duma are the villages of Ka-yone, Haw-ka, Koung-hoo, and Tn-law, 
illhnbited by Shnn-Kadoos, who live by tilling the soil. There are extensive rice-fields. 
The men dress as Burmans, the women ns Shnns. The  women wear silver brncelets and 
earrings. Like the Burmese, they b~ulcl monasteries and worship the olergy and sacrecl 
images. These villages are governed by various ICaclrin sawbmas. 'I'he Burmese Govern- 
menc also l~ave  appointed a Tlioogyee to ench village. The Bur~nese levy such imposts 
as they think proper. When  we arrived at 'Pa-law, the snwbwa of that  villnge had been 
seized and killed by a Kan-loung snmbwn. The village is governed by Kan-louugs. 
Some of the inhabitants of l'a-law and Koul~g-boo live by mashing for gold. 

Above these villages there are two streams, named the Nam-malee and Nam-tnbet 
ehoams. 8hnn-Tarokes and Shnn.Kadoos live there. The  villages are governed by Kan-. 
lonng Kachin sawbwas. The Bm.mese Government take revenue from the Shun-Kadoos. 
The Sllan-Taroltes and Rachins grow poppies and malie opium. They cultivate rice-fields 
aud torci,g!/as. ThecICnchius smelt lead. Lead comes abundantly from the streams. There 
is a road open to China, and Chinese merchants constartly t r a 5 c  and trade in this metal. 
The  lead is exportcd to Burma also. 

A Rnntee chief left his country, with the intention of not r e t~un ing ,  to become tlie 
vassnl of the Icing of Burma. H e  said that he was n hereditary flawbwn; and nsking permis- 
sion of the Blwmese King to establish towns and villages, obtaiued a Royal Order This 
ohief has now established lii~uself al~ove the Nam-tabet stream in s large plain. The  
Kantoes ~penk  a lnngnage of their own. Their houses are like tliose of the Shans. The 
dress of the men is like the Btu*mnns. The  women wenr garments dyed blue nnd black, 
sewn up in fi30nt like lonegyees, and ~ i l v e r  bracelets and em-rings; and their hair-knots 
are woim over the middle of their crowns, flattened ont and twisted round. These people 
are Rnddl~ists. and like the B u ~ m e s e  worship the clergy and images. I n  the native coun- 
t ry of these Knutees the sawl~mas of the Lone-kyeing and Loke-kcou tribes being a t  
enmity with ench other went to war, and the Lone-kyeing enwbwn fleein on defeat, 
the Iioke-koon sawbwa a t  l~resent governs iu the Kantee conntry ; while the tone-liyeiug 
sawbwa, becomiug a vassal of tlie Burmese King, has now established villages and towns. 
The Lr~lte-koon snwbwa must present yearly gold and silver flowers to the Burmese King. 
I I e  docs not pay revenue, and he levies what dues he chooses from his people. 

Above this Knntee village is the village of Ta-saing, consisting of about 10 Kachin 
11o11scholds. The ilihnbitnnts cultivate toir~~!l!/ns. They grow poppies and m d e  opium. 
The illen wenr wnist-cloths (itrrct-~i~~c~l~). The  women also wear wnist-cloths, whioh they tie 
around them with waist-bands. Above they wear loose jackets with short sleeves. A t  tile 
waist they wew girdles made of cowries threaded with rattan. On the neck they woar white 
n i ~ d  red Inkc-tntu beads. Above the calf up to the kuee they mew l~oopn of rattan dyed 
blnck. On the head they wear conrse cotton 010th. some four oubits long, as a turban. 
They wrap up their rice in green leaves, and eat i t  on leaves. Their ourry is also eatell 
on leaves. T l ~ e y  are dirty in their eating and drinking. They hare uo suoli tllings iu 
their houses as bowls, plntes, spoons, cups, okes, and ~/OIIII .~/UII~.  They drink water out of 
hnmboo tubes. With regnrd to their oustoms: if a father dies the son tnkes possession 
of his fat,her's wives, oxcept his own mother, and ~unkes them his wives. If the son dies, 
a sobstitute must be given to the nc~n's wife. Should there be 110 relation to gixre as a sub- 
stitute, the father takes possession of the danghter-in-law and mnkes her his wife. I f  tile 
elder brother dies, the younger brother takes possesrion of his wives aud maltes them Iris 
own ; and if the yonnger brotl~er dies, tlie elder brother does likewise. Tho unmnlTied 
youug nlen and womeo, an long a8 they are not brot,hers and sisters, act like t,he brl~tes. 
'L'he ~ e o ~ l e  smoke opium 11ni1.y. Kt r t r r tu  allti kvirc~y liq~lors aro prepared, a t  home by the 
women, and druuk by 0111 uud y o ~ u ~ ~ g ,  met1 and wonicw. If ~ ~ n y  sickt~ess b e f ~ l s  t110n1, thOy 
 en^ t,lley are Nnl-seized ; nnd lrnviug killed ontlle, or pigs, or poultry, n r~d  s a ~ i ~ ~ g  tllnl 
t l l e ~  nro ofrorin~: to tllo lyorn, old and youug, men and women, ossemblo 
drink. They nro very filthy in t,Iicir dress. 



Above this plnce is the old town of Maiug-maw, which contains some 20 or more 
Shnn-Kadoo houses and five Knchin houses. The Shan-Kndoos oultivate rice; and tile 
&chins cut ,ou~~<r!/na. The Sha~i-Kadoo men dress as Burmans and the womeu ~s Shaue. 
Like tho Burmese they nre Buddhists, building monasteries and worshilipiug the clergy 
and images The Rhan-Kadoos pay revenue to the Burmese. Maing-maw was formerly 
estnblislled by a great Shnn sawbwa who lived there in great stnte The plains \vhere 
formerly tllere 'was rice and other oultivntion nre still uumoodecl. There are some remaius 
of the cit,y walls and ditch. If n city be established here, i t  is likely to beeorne great and 
flourishing. 

Above Mning-mnw is tho village of Pa-law, contniniug some 20 or more h ~ u s e l i o l d ~ ~ ~  
of Shsn-Taroltes, who live by rice eultivntion. The men wear trousers like Chinese. Sorue 
wear their hair in n tuft, and some do not. They wear blnok jackets and black turbana. 
'rhe women wear black cloths like lo~~cgyrcs. They have, like the men, turbans on tIleir 
heads. They we:lr bracelets and ear ornaments of silver. They build thek  houses like 
YOIIP, ,~ (Hindu) houses by rnisiug up the jirollud. The men and women, young and 
old, drink liquor. They speak Shan an& Chiuese, and are Buddhists. They 111n.e two 
sects of clergy; one, culling themselves the "forest church," behave like the Burmese 
clergy; the other, cnlling themselvcs the " P~celb (feast or assembly) church, " ent their rice 
morning and everling and drink spirits and smoke opium. 'Ilhese last act like the people, 
differing from tllom ouly in their drcss. 

Above Pa-lam ore the villages of Pin-pa nnd,Sanka, inhabited by Kachins. They live 
by cultivating Arri1111s and torr~~g!/ns. They grow poppies and make opium. Tl~ese Rachius, 
because they live on the banks of the river, know n little Shau aud Burmese. The Kachins, 
according to Kncl~in custom, build housus, and roof them as if they were roofing imaginary 
boats, the roofs beiug of the same form as those placed on lnrge boats. The men and 
women, young rlnd old, drink liquor. The  men also smoke opiu~n daily. I f  they are 
attacked by sickness, they make offerings to the Nats by the sacrifice of cattle, pigs, or 
poult,ry. 

Above these villnges, on a largo plain, Kantees have established themselves in towns 
nnd villages. I n  Kautee, the native country of these people, tho hereditary sawbma of 
some 6,000 odd households died, and his sons b e i ~ ~ g  unable to support themselves left their 
native place, and presented the late Burmese King  with a live musk-decr, gold nud silver 
flowers and other gifts, and prayed to be allowed to become ~nssals  without prejudice to 
the succession of the Loke-koon sawbwaship. Having obtained a Royal Order to esta- 
blish towns and villages, and lioe on the confines of Burmese territory, they established 
themselves some 10 houses with 50 odd houses of Shan-'l'arokes in a village which they 
called Lweh-enw on the Nam-yin stream. I n  1239 (U.E.) the ICnchius having made 
an invasion killed the Knntee snwbwa, and the r e m a i ~ ~ i ~ ~ g  so~ls unable to stay there 
went nnd dwelt temporarily above Ka-eho. There, however, the elder brother of the dend 
enwbwa killed the man who acted as Prime Minister. The son of the dend sambwa accord- 
ingly presented his sister to tho present Burmese King as a "Virgin daughter," and 
obtained a ltoynl Order to ~ucceed and establish himself, under the order previl~usly given 
t,o his father, belcw Ka-cho. These Kantees dress-the men a9 Burmese and the wonloll 
in cloths, like lnllgyees, dyed blue and blaclr. Their jncliets also are dyed blaok. T h ~ y  
wear tlleir I ~ n i r - k ~ ~ o ( a  over tlle micldle of their hend and twist their hair round. 

The city of Ka-oho was formerly established by a great Shan sawbwa, Flaw-peing. who 
came from Theing-nee city. This city of Ka-cho was a great city, and hat1 to preseut yearly 
gold null silver flowers. A road was opend to China, and there was incessant traffic and 
trade of ruerchnnts of great and smnll degree by means of bnggnge animals. A sawbwn of 
tllese Shnns estahlished mother city above Ka-cho, which was called IVning-man. Another 
city, hiaing-nn, was estal~lished by another of these eawbwns nbove Waing-maw. Another 
Shan snmbn~n estahlisl~ed another city, Alaing-maw, below IZa-cho. Ks-cho being 
made the prinripnl city, there mere four cities on the eastern bank of the Irrawarldy, 
Nning-maw, Kn-cho, Wniug-maw, and Maing-na, established by four sambmas liviug in 
great stnte after the Shnn custom in plnoea called by them "Hams," aud building walls 
and ditt.11es. They thus dwelt for n long time, submitting yearly gifts of gold and silver 
flowers, but not revenue. Rubseqoe~~tly, during the reig~r of Aloung-pngn-gyee, when 
the 'I'nlaiug anrl Yodnya (Siamese) kingdoms were attaclced and tnl;eu possess~on of, they 
f o l l o ~ e d  as Shan generals with a contingent of a thousand men. Whorl victory wns obtained 
they nsked leare of tlie Burmese Kiug aud went back. While trading nnd trafficking in 
their own cities, they seut during Bodaw Payn's reign, a Burman as their messenger with 
the ut.rlnl gold nut1 silver flowers for submission to the King and expenses for tho journey. 
But  this 13urnlrn1 took away the offerings and went elsewhere, wherefore the Burmese ICiug 
gave orders for nu exlledition ngainst them, saying that the four Shall sawbnws were rebels 
in thnt tliry had not p r e s e ~ ~ t ~ d  the usunl tribute. Accordingly the B~lrmese King'e generals 
eet out with men, a m s  and ammunition, simulta~leously captured tho four cities, arrested 
the sna~bwos, nnd cnptured and killed mnuy. old and young, men sud women. Thus the 
towns n l ~ d  villagee were dcslroyed; nnd although there ere people living here now, there are 
not so runny as before': there are but few. The city of Maing-maw contains 20 odd house- 
holds, Kn-c11o city 90 odd, Zee-gyoon 60 odd, Moke-lway village 20 odd, Thngara 30 odd, 
Waiug.lnrrm 40 odd, Ywndaw 20 odd, T l ~ a y a ~ o ~ ~ o  20 odd, Alyitltyec-na YO odtl, Noungta- 
law 20 o~ld ,  nnd Jlning-ua 30 odd. Their inhabitants are Shall-ICadoos; and old and 
young, meu nud women, are able to speak Shan, Burmese and Knchiu. The Burmese 



~ ~ ~ ~ ~ ~ ~ , ~ ~ t  appointed a Thoogyee nt each of these places, and over these ThOogyees 
~ ~ ~ - ~ k ~ ,  called the Lny-myo-oke (Four-city Myo-eke). 

~l~~ inllnbitants are Buddhists, building monasteries and worshipping the clergy and 
images. The Burmese take whnt revenue they think proper. They are governed 
by different KacI~iu snwbwns. When a Knchin flnwbwa makes demands for offerings to the 
fin,r, they most give cattle, pigs, or poultry. When a &chin dies also, eaoh house has 
to furnisIi a mnn with a p!jce of rice, n rln, and II spnde. 

of the above villages, the iuhabitants of ICn-cho refuse to subject themselves to the 
nuthol<ty of Kachin sawbwas: they pay revenue only to the Burmese ~ o v ~ ~ ~ ~ e n t .  
~h~~ till rice.fields extensively. The iuhnbitnnts of the villages above Ka-tho are Some 
of them rice cultivntors. Some nssociate themselves with merchaut~,  interpret and cnrry 
on ne,ootiations, and act as brokers. There are extensive plains here where fomerly 
oultivation was carried on. If  the city be agnin established, there is a likelihood of its 
being great and flourishing. The soil here is exceedingly good. 

To the east of Waing-ma, on the Nam-yin strenm, some 30 odd households of Bhan- 
Tarokos live by cultivation. They are govermd by Knohin sawbnms, who levy an impost 
on the paddy cultivated. They have not to give any revenue to t l ~ e  Burmese Government. 
There are traces up to the present time of extensive paddy cultivation along the right and 
left bnuks of this stream. 

Above JIyo~ik.twnin on the Irrnwnddy, from Ayeing-damn up to the eources of the 
stream, the Eachiu mountaius, gold is to be had by washing wherever a sandbank appears. 
Above Bnmo from 'I'ha-pan-bin to Haw.ka is wooded plent iful l~ with teak trees. Tlrero is 
muoh excellent timber here along the course of the river up to the souroes of the ~ t r e ~ r n  
where the Kachins dwell. Iudia-rubber is very abundant. I t  is still more so where the 
Kachins are. 

On the I i~awaddy  river Slrans live as far as Mning-na village. They pay revenue to the 
Burmese Uoverumc~lt. Above Mning-na there are no Shnns or Bumane.  The Burmese 
territory ends a t  Nning-nn. 

Above Mning-na the Burmese do not own territory. The Enchins severally dwell with 
hill-chiefs of their own. Going 11p the main strennl of the Irrarvnddy to tho North-East, boats, 
eight fntllonls in lengtl~,  cnn proceed about three miles, but beyond this they cannot. At 
this last bont-stntion there are no Sharis or Burmans : tlrcre are only Knchins. Those only 
who ~utderstand ICnchin can go, and they can o~ily do so when the Kachin headmen 
come and meet and iuvite them. If  they are not accompanied by Kachins, they cnnnot go. 
Whon the Kachins wish to come down, they construct bamboo rnfts and come down. 
The river has two brnnclres,-n riglit and n left. The left Lranch is called the Molee river, 
whicll menns the ' Big river.' The right branch is cnlled the Meh.ka, which menne the 
' Litt,le river.' Above this Meh-ka or ' l i t t l e  river ' there are a great mnny boulders, rocks 
and reefs. Regarding the rise of the water : when I was going up, the waters had risen on 
the Gth waxing Tnbodweli ; b a t  when I had crossed over to the " Little river" on 
the 13th there wore no iudicntious of its rise. 1 also questioned the ferry-man a t  the ferry, 
and he stated that the waters did not then rise. Wheu I wna reiurning I did not see 
auy rise. The rise wna in tho Ma-lee (' Big river '). The reason of the rise is this, A t  the 
sources of the ' Big ' nnd ' Little ' rivers there are snowy mountains. The snow on these 
morlntni~~s m e l t i ~ ~ g  becomes water, aud the Burmese call the phenomenon goy-11tyoo-to 
(water-vapour-rise). 

Above Mning-nn dwell ICnchins. First, sawbwa Souk-lee of tho Kn-chsing mountains, 
then Laing-ynn-moo, snwbwa of Lniug-yan-moo-poou, Ngn Knn-too of Laing-pouk-poon, 
Patone-wa, sn~vbwa of Pouk-snu-poou, Sook-kan, snwbwa of Moon. kouug-poon, Souk-moon, 
sawbwn of Af:lra hill, AInmlt1tn.-tnutoo:nnm, snn-bwa of Kate-tway-pool], Touk-lone-kn, 
akyccwa of Pone-gn hill, TVn-wiu-wn, Sawhwn of Nnu-acing-yiu-poon, Mning-doung-too, 
enwbma of 8fnrnpoon. 'l'heso people, who cnll themselves Eausa Kachins, have one govern- 
ing sawbwa fhr encli hill accordiug to Kaclii~i custom. As for their customs: followers, 
wheu tho7 otrer cnttlo, pigs, or 110~1ltry to lV(rts, mast present :I leg of eaoh to their 
snmbwn. If the anwbwn be hereditnry, young and old, women and men, attend to all his 
behests. When tlrcre arises nny complicntiou or quarrel between two hills, actiou is taken 
only when tho sawbwa gives his comniands. Young men from 10 years old alwaYs'go 
about provided with n dn n11d a wallet. They wear wnist.cloths some four or five oubits 
long, and for turbans t l ~ e p  wear shn-bror-dcc cloths, red or white. They get their jackets by 
going to the Shnns, nnd excl~nnging for them sessnmum, India-rubber, or cotton. Some wear 
hair-kuots. Sonlo cut their linir as low as their ears. Tlle women also wear cloths dyed 
bl~lck, four cubits l o ~ ~ g  nnd two cubits wide, folded around their wnists and tied with 
waist bands. The jnckets are close fitting and over them they have a looser one 
with set cowries. On their wnists they have perforated oonrries threaded on hoops of 
rattan, sou0 wenring tlireo, sonlo four, hoops. Prom their lcnees down to their cnlvee 
they wear hoops of rattn:~. Sonlo worucn, the wives of the priueipnl men, tattoo tlleir 
legs from the kuce to the anklo. Thcy wear also red or white lnke-taro bends. The  
men dnily smoku opinm. K'o7ir1~1 and kntarr liquors are made by the women a t  home, and 
drunk by men nud women, old and young, daily. The men 110 not understand trade. I f  
t l l e ~  Irnvo no salt or J~! i f l l ) rc  to ent they go to the plaoos of the Shnn8 and Burmese and get 
then1 by bart,ering wit11 .seasamurn, cotton, India-rubber, arums, or yams. During tile 
sllrumer Soma of theso I(nc.l~i~is collect together in bauds of 30, 40, or 50 and go to some 
fihnu, Burmese, or Kachin villnge which they can ovcrpomer, \\.hich is distant come eight 



nine, or ten days' journey, and besiege and set fire to i t  ; and when the inhabitants corun 
out, the grown up men are out down and Itilled, and boys and girls from two to 11 yeara 
old are onptured and exchanged for silver, opium, cattle, or any other thing they reqoire, 
They have no compassion for human beings: they act like brutes. If there be one \vh0 
quarrels with anothr,r, he who is victorious kills him who is conquered, aud s e i z i ~ ~ ~  hin 
wives and children goes and @ells them to another. I f  e man is fairly well to do, be 
has three or four slaves. Sowbwas and the chief men hal-e eaoh, according to their power, 10, 
20, 30, 40, or 50 odd ~ n a l e  or female slaves. Regarding the work of the slaves : they do not 
lia\.n to work separately : they work together with the ~nnster of tlie liolise or his sons anat 
d:lugl~ters. When thoy eat and drink also, the master of the house does not eat good foo,1 
sepnrately by himself ; the slaves and the master eat together. 

A t  Mnrnwa hill, the territoyy of tlie Ennsn Kachins ends. Beyond this territory 
the Kan-louugs dwell, vie. Chief Sa-goo-noung on Eansan-poon, satvhwn Mawloo\cn 
on Mawloo-poon, sawbmn San-oung-lee on Mo-goung Mning-koung, nkyeewa Pook-lt.<!. 
shoung on Tone-poon hill, sawbma Lnbooln on Salree-l)oon, snwbwa Laboo-slionng or1 Sin- 
poung-poon, sawbma Snrnmatee on the See-hnin (snowy) mountains. The King-Sawbwa 
of the Knn.loungs, Mwnn-gyee of Nga-kone-la-poon, died and was succeeded by his son, 
La-baing-ke-shin-teing-nau, who now exercises governing authority. The Kan-loung 
Kachins are so oalled from being separated from the other Kaohius, their name meaning 
" nckuowledged rebels." The sambwn Ma-ran-gyse is more mighty than all other 
ICnohin sambwas. H e  is wise in his speech ; his designs, conceptions, and plans are good ; 
he baa many adherents, nnd is able to govern many. Being acknowledged by many, Ire 
attncked, oaptured, and killed the neighbouring sawhwas, and appointed such men as Ile 
deemed fit to govern [ts his lieutenants. H i s  possessions thus inoroased from one hill to 
another, l i e~~tenants  being nppointed to govern eaoh hill. 

The jurisdiction of (these) Kau-loungs extends on the east to Sakee-poon nnd Sanka- 
poon ; on the west beyond the Ma-lee or ' B i g  river,' on the south to Marawn hill, the terri- 
tory of the sawbwa Souk-knn ; ou the north to the confines of the Kanti territory. As 
these people form a lnrge tribe, they commit raids year by year. Wllen about to make 
mar, expenses in  the shape of money have not to be given. The chiefs assemble large n u n -  
bers of men, and by giving to enoh four or five ticals, as the case may be, of opinm, cause these 
lorge numbers to  follow and attack and destroy. When victory has been obtained, the grown- 
u p  inhabitnnts of the conquered village are put to death, and tlie youths captured are sold by 
eaoh captor. Over the village thus overcome is placed a lieutenant to govern. These 
lieutennnts do not, like the ~nwbwas of the Kansa tribes, exact legs of cattle or pigs from 
their subjects. Should there be any business, tlioy have first to obtain the orders of the 
Knn-loung King, Lahaing-kn-shin-teiug-nan, before they can order or not. 

As there is not sufficient space for coltivation in the region inhabited by these people 
on account of their large numbers, they have to cultivate toror!/!/ne fur three or f3ur years 
sliccessively in one spot. They do not get sufficient rice fur food, and have to supplement 
i t  with mums, yams, vetches, a l ~ d  maize. Borne, not obtaining aharoest from one year to the 
other, have, during the rains, to eat arums, yams, kc., instead of rice. They do not 
change their habitations from one hill to another. They are in the habit of dwelling in 
one plaoe. Living as they have done for a long time, there are few large trees on the hills. 
Not a Shnn or Burmnn visits their country. If he wishes to visit, he can oniy do so by 
making frieuds with the snwbwa, nnd the sawbwa personally coming out and receiving 
him, and personnlly following or accompnnying him on his going and return. 

Regarding the customs of these people: when a man and womnn set up house, 
the man has to give to the pnrents of the woman, oattle, pigs, gongs, muslrets, clrrs, slaves, 
clothes (prcsos), spears and money, and for his wife's use he has to give coral beads, 
/nrngi,rrs, jackets, broadcloths, kc., according to his circumstances. If he is not able to 
give them on the spot, he 110s to give a gunrantee that he will do so hereafter. After 
the gift, or the guarantee to make the gift, tlie woman is brought to the man's house, and 
the man has to feast the briugers of the woman with rice and curry, and spirits and liquors. 
T o  tho elders also he has to give blue waist-cloths nnd sha-bn11-dec turbans, dns, or spears 
nccording to t l~e i r  degree. The man then shows the woman all the work to be done in the 
l~ouee, nnd bids her do the work. After llnving set up house for n long period, when the 
man dies, the \rronlao cnnnot set up house with any other: the brother, elder or younger, bas 
to set np  Iionse wit!l her. If there be no brother, tlie dcoeased mall's fnthor (tlie woman's 
father-in-law) takes possessio~l and maltes her his mife. I n  the snme way, if the elder 
brother dies, his wife is talien over by the younger brother, and cice c ~ r s d .  If the father 
dies, the sontalies over his father's wives, except his own mother, and makes them his 
own I f  the first wife dies, the l~usband goes to his deceased wil'o's pnrents, and asks 
for another mife, nnrl they must gicu him her elder or youngrr si~ter-a womnn who 
ie unmarried. If there be no sister to give, tlrey have to givo a female rel;~tive. A 
relative of the wife's is grrntly respected? being styled " fhtl~er-in-law's relntiou." When 
any such come, tIlr ~ o ~ ~ - i n - l u w  hns to give property in prol~ort i~ri  to their wortll. Husbnuds 
null wives must not be at enmity with end1 otller ; tlirrc is r ~ o  such custom as divorce. 
If the hu~bnnrl Ile bad, the wife cauuot eel~urnte; and if t,lla wife he batl, the hushand 
cm~uot eepnrnte. If  the hu~bnnrl wislles to do so, he 1111s to give doohle the proporty he 
r ~ r i ~ i n n l l y  had tr, glrc her. I f  the nomnn nishcs to do RO, she hns to give quadruple the 
nnlount of proprrt j  originally given. I f  the ninn erts nsicle Iris wifc and tnltes nnr~tlier, 
his lrend wife 11:~s the right to take pcsseseion of all 111s prol~erty of the yuuuger wile, no 



lVell as to sell her. The hnsbnnd sells his son's wife's sons and daughters to aomebody 
else, If the father dies and the mother sets up house, not with her husband's relative, 
but with some man who is not connected with tho father, the woman'e eon, saying that 
she does not py heed to her character, sells her. The young unmarried men and women, 
80 ion as they are not brothers and sistcrs, act as they please inside the apartments 
of tlxo fouse. 

Regarding the crlstoms of these Kachins: whcn they snerifico cnttle or pigs to the Nut8 
in the house of a big or small man, the sliulls of cnttle, with their horns, and the skulls of 
pigs, nre carefully hung up for people to see in the front passage leading to the house, 
in prosilnity to the steps, or on the front post of the house. When a Kachiu d m ,  he bas 
a splendid fo~~era l ,  and after cattlc, pigs and poultry hnvo been killed, dl arc feasted for 
three or four days wit11 food and liquor. Young men and women come from one quarter 
to another, nud surrounding the dead body dance and jump dny and night. The body 
is interred in some snored spot, which is s u r r o ~ i ~ ~ d e d  u i t h  a tiench about two feet broad 
and some three feet deep, and tho centre heaped up like a small hill. The body i s  
enclosed in a coffin. Posts are theu erected and a roof carefully constructed. When the 
body is being interred, paddy, arums, flaslcs of l o r f i ~ g  and spirits, das and wallets, ore interred 
with t l ~ e  bodv, and on the grave a post is erected, and the skulls of cattle and pigs are 
hung up for pddp~e to see. 

- 
On either side above the nape of the neok a certain Knchin has two switches of hair 

of the thickness of one's thumb and some four cubits long, each of which encircles the 
hend three times. The top hair-knot as generally Worn is also worn (by him). 

The Lieutennnt named Sa goo-noung has a suake's hend with horns of the thickness of 
the axis of a spiuning wl~eel and ;bout one inch long. 

TIIe Mo-goung Mning-kouug swslws, hns a flat blaok stone, like a test stone, i n  shape 
somewhat like the palm of a man's hand, from which something like oil oozes. I f  the 
side where there are projections like the thumb, the fore, middle, and little fingers be 
placed below, and the side likc thc bnse of the palm above, the side like the base of 
the palm goes domu and the side like the fingerserects itself shortly after without man's 
irlterveution. 

Hnving arrived on the 2nd November at  Bamo, we made enquiries regarding tho 
road. W e  lelt ou the 7th by boat, and on tho 13th stopped at  tho mouth of the l'oot-tay. 
1 got out nt night and took observations of the stnrs. When we arrived at  Haw-ka 
village on the l(itlr, I took observations of the stars, on the lGth, 1 i th ,  aud 18th. Leaving 
011 the 20tl1, we halted nt IL-cho  on the 23rd. W e  got ashore on the 24th, and put 
1111 in the 11onse of a Shnu snya. 

W e  s u b s ~ ~ u e u t l y  spoke like friends and sounded the saya about going to the sources 
of the Irrnwnddy. 

Wl~i le  living in this village I toolc observations of the stars on the 30th November ; 
on the 2ud and 3rd December also I took the stars. On the Gth, loth,  aud 11th I took the 
sun. The villngers mere at  variance with the Knchns, and at  8 o'clock at  night the 
gates were closed, and every cue had in turn to patrol armed. Moreover, a tiger had 
come and carried 08 pigs, dogs and poultry. 

While considering how to go up, we met Nga Da, the Kaohin swabwa of Paroo hill, 
made frieuds wit11 him, and accompanied him ; and haviug enquired about going to the 
sources of the Meh-ks, 'Little river,' and been informed by the Paroo sawbwa that there 
was no oue who w0111d go to the sources of the stream, we returned on the 23rd to Ka-cho. 

The Ka-cho villagers told us : " Do not go up the Knchin hills. The Kachins are 8 
very wicked tribe. W e  horn our youth npwards have never gone up. We dare not 60. 
We are exc~edingly afraid." But we said to the saya of Ka-cho and the Pin-ba sawbwa, 
come nnd follow us, they replied : " No one from our village dare go, but if you sayas wish 
to go, wo will, if you pny us, follow you as partakers in your good or b d  fortune." 
Accordingly we started on the 15th January, and nl~ived on the 18th at  Pouk-san hill. 
When in thnt village, i t  began to min, and at  night we could not see the stars on acoount of 
the elouds. 011 the 21st me took the sun;  we left on the 23rd. On the 24th we crossed the 
Meh-Ira or '.Little river' and arrived at noon a t  the house of sa-ivbma Marekka- tn~too-~aw 
on Kate-twny-poon, where we stayed awhile to oook and eat food. This snwbwu. is not like 
other ~ c n  : he is a curious man. When young he had hair like ordinary people. When 
between 20 nnil 30, a confused mass of hnir nbout the thickness of one's thumb grew on both 
sides of his head above the begiuuing of his back hair. This confused, twisted hair wiw not 
likc Iinir growing elsewhore on the head ; i t  was exceedingly intertwined, and oould not be 
combed out. I t  grew dt~y by day;  and this man's age is 50 odd ycars now. Thisintol-- 
twisletl hnir is about four cubits long on enoh side, nud each side is bouud round his head 
three times. There me altogether six encircli~lgs of hair around his head. H e  hns moreover 
his other bnir worn after the fashion of ttll iu a top.liuot. H i s  turban oonsists of llothing 
but his hair bouud round. 

With t l~ i s  ~nwbwa also wo spoko amicably, giving him what presents we had, aud 
making friends before wedepnrted. 

That d : ~ y  we slept at tho house of nkyeewa Touklone-ka on Pone-ka hiU. With the 
Knohius of this villa e nlso we spoke amioably, departing as friends. On the 25th we slept 
i ~ t  the snwbwa soak-fan's house at Marawa Here too we spoke amicably with the Kacluus. 

011 tho 26th we slept a t  the house of sawbwn San-oung-lee, Mo-goung-maillg-koung 
hill ill tho tcrrilory oE the Kan-loung Kachins. With the peoplo rf the village we spoke 



nmicnbly, gave presents, and made friends. 011 tho 31st Jnnuary nnd tlre 1st February wo 
took observations, nnd on tlle 2nd arrived nt nylceewa Pouk-lee-shoung's house on Tone. 
poon hill. Here we spoke amicably with the villngers, making euquiries as to the road, 
and so forth. 

W c  accordingly hod to oome back, nnd on the 23rd November we reached Ka-cho, 

E.rt~.oct fro112 n Rrpor.t OIZ ollc~.alio~rs ro~r~r rc t~d  t i i ~ h  ( Ire srrr.rr!y of Gill/;/, b y  L ~ E U T . - C ~ I . ~ ~ ~ ~ .  
H. C. B. T A N N E R ,  Drprrly S r ~ ~ ~ r r ~ i ~ ~ l r ~ r d e ~ r t ,  Szrt.rcy o/ J~rtlin, doled 251h 1)eccttrlro 1880. 

OBSEIL~ATIONS with n theodolite have been taken a t  1 7  stntions, of which three belong 
to lnst year's work. 145 poiuts have been fiscd trigo~~ometricnlly, and were computed whilst 
the survey wns in progress. Wheu the final computations are dono, many of ihese poiuts 
will be thronm out owing to their doubtful nccurncy ; nud some new ones which have not 
yet been computed, will be introduced in .their place. Owing to the rougli nature of the 
mountain tops it hns seldom been possible to use astnnd, tho theodolite generally having been 
set up on a well built cairn with a flat slab a t  top. Over the cnirn the stones llnve been piled 
up  80 thut ench of the stations are well marked for future identificatiou. When  I sny that 
I hare  fised 145 hill peaks, I do not wish i t  to  be understood that the points have the accuracy 
of those hitherto accepted by the Gront Trigonometricnl Survey. The apexes of some of my 
trianglcs are so acute, that  an error of one minute a t  either of ths  ends of the bnse would make 
nn error of ten miles in the position of the point. I hope, however, a t  some future time, to be 
able to improve the shape of the triangles, so that my points shall be true to a tenth of a mile. 
A s  to heights, a considerable number of peaks have been menenred, but owing to cloudy 
weather some important ones have been observed for position only. On some of tho peaks 
i t  wns necessary to plnce the instrument nt the very edge of giddy precipices, and then, 
sometimes, one only of the verniers of the horizontal limb could be read, and that  with 
considerable risk and dificulty. 

Beyond the mouth of the Vnrshigum River I could only see one village, Khalti, on the 
Gilgit River; but in lougitude 72' 55' I fixed two grand penlis near the souroe of the Shundns 
Lake, between which I could see the dip of the valley. The  lshkoman Valley drnins a large 
area of glnoiere, nnd joins the Gilgit River near Aish. The  jnnction wns mnpped Inst year, 
nnd this senson the course of the strenm hns been npprosimntely traced for about 20 miles ; 
beyond, i t  wns lost to  view amongst towering peaks covered with perpctunl snow, which, 
from Gurnnjur stntion, the most northerly conl~ected with the Grent Trigonometricnl Survey 
of India, stretch right ncroes the westerly, northerly, nnd eastern horizon. Such a landscape 
ae was presented to me from that  commanding station, 17,200 feet nbove the sea, I am not 
likely to forget. T o  the north, two thousand feet below me, was a sharply defincd watershed, 
from which a couple of glaciers took their rise, smooth a t  their origin, with a few crevasses 
pnrallel to  the fnce of the mountain ; lower down, riven into deep chasms, ~ i t h  green ice 
piled up  between them in fantnstio shapes. Beyorrd this rose immense naked needles, and 
saw-like ridges, backed up  by  a mnss of lofty mouutains averagio from 22 to 25,000 
feet. A t  their bases nre fields of snow, and a network of glaoiers. &ere is here no single 
snowy rnnge such os is presented by a distnnt view of the Himalayns when eeou from the 
lower hille, but, instead, a vnat wilderuess of isolated mountains of every possible form, nmoug 
which i t  is impossible for tlre surveyor to determine the liues of drniuagc. Fnr away to the 
west, more thnn a l~irndred miles distnnt, is the fnint, rlood-like group round Tirich Mir, which 
nttnin from 24 to 26,000 feet: nud to the north of tlrnt Famous mountain, a rery remarknble 
double penk i n  the Hindu  I iush of more thnn 24,000 feet. Carrying the eye to the right 
is nnother high, rougtr penk, alsoin the Hindu  TCush ; nncl still further enstward, seen here and 
there, between the crnggy ruountnins of Yasin nnd BInstuch, nrc the very rounded and amooth 
summits of the snomy mountnina of tlle wntershed of the Indus and OXUS. The view 
from Gurnnjur to t l ~ e  southanrd is coml~nrntively tame, for in the Kagllnn LIills nud tbe 
Indus Gilgit JVntershed there are few pcnlifl of perpelunl snow. One of them (Tlo of the 
Grent Trigonome!ricnl Furre ), whicll is ~ ~ n l y  l !J?OOU feet Iligh, stnnds np co~rspicuously from 
nmon st  its neigbbours; to tge enstnnrd are the bold, Iligh l~enks of the Jndns, nmoug which 
ore lf? 28,000, nnd Nnr~gnpnrbnt neurly 27,000 feet,. From Gurnnjur I observed a very 
l~ ig l l  i o u n t n i n  to the north-west, which from its colour could not, I t l~iok,  llaro been less thnn 
80  or 90 miles distnnt, nnd if this distance be npprosimntely correct, it  must lie somewhere 
between the two branches of the Oxus, north-wcst of Sirhndd. I t  is possible that i t  may 
be one of the group depicted by Coloncl Gordon on the sketch facing pnge 131 in his 
"Roof of the World." I unforttlnntely obtnined no second rny to it. 

The only guide onc has in es t imnt i~~g  tlre distnures of remote snow peaks is their 
colour, inr off snow nlwnys having n hliglrt pink tilrgc, and though I have been sometimes 
misled, and h n ~ e  mnde considerable errors in guessing the distances of mol~ntnins, yet I 
beliere I nm right in s~q>posing thnt I haro seen two rery high penks beyond C'hitral, 
nnd one begond Sirhndd. The rounded forms of high snow-cnpped mountnius is doe to 
the constnnt piling UII of snow on them when tlreir summits nre h o t  too shnrl~ ; in some 
cnacs tho nppnrent heigllt of mountnina may be inorenfied by hundreds of feet; for in high 
alt~tndea, where tho cold is intense, ereu tlierags of the sun, powerl'ul ns they are in a higlrly 
rsrified ntmosplrer~, tnke aevernl clngs even to form a lrnrd covering over tho freshly fnllen 
 no^. Even nfter two rlenr dnys I llnre soen 1110 powd~rcd R I I O ~  flying in olouds off the 
upycr slopee of Nnngnparbat, and I doubt if snow melts a t  all s t  such an nltitllde. 



s u c h   mountain^ as K2, Nnngaparbat and Rnkhnposhi, are  to^ sharp to nllow the 
snow to lie on thenl in  auy quant i ty;  i t  alnlost immediately descends to a lower 
altitude in the form of nvalanches and then i t  gradually hardens nnd becomes glncicr ice ; 
but  the grent group round Tirich Mir have rouuded tops, and this renders them so~netimes 
dilficult to intersect n i th  nccurncy. 

my Inst year's report I explniued the difficulty in ~ n r v c y i ~ l g  the rent flattened 
.,p which lies betn~een thc IU~LIS  and the Gilgit rivers. JVe hnve now oftnined nearly 
all the topogrnphy of that remnrlinblo region wl~ich is sitantcd 011 tllo northeru slope of i t e  
ill-de6ned \vntershed ; nnd to the eastward, n slnall portion of the southern slope as well. 
I t  is an immense taugle of exceedingly sharp ridges, whioh zigeng nbout in the most 
perplexing manner. There are ]lundreds of pealcs of'uenrly the snme height, and so like encll 

tllnt nfter mo\,ing a few miles they cannot be recognized. I have eight stationsin this 
tract which rnry from 15,000 iu the enst, to 17,600 iu tho west Townrds the head-wnters of 
the Oilgit river the peaks assume bolder forms, sod nttniu to 22,000 feet. One vcry mnrked 
featuro in this range is the extraordinary number of mountain-lnkes or tarns,which are found 
as many as three or four togotller nt the sources of all the small feeders. I was encamped 
for a week or more nt the head of a high valley, and here were three lakes, with a fourth in  
course of formntion. Opposite m y  tent was n small glacier with one crevasse only, 
and a small moraine. The glacier was busy night and day in flinging stones down into 
tile and damming i t  up, Already i t  had formed a broad and extensive marsh, which 
a t  some future time will be a deep sen-green lake like the others. The  uppermost of the 
tarn@, which even in August was covered with little icebergs, had been mnde by the  
scooping action of ice, but the others Were pent up by the moraines of smnll side glaciers 

owing to olimntie change, now no longer exist. 1'110 lake region has an altitude 
of about 14,000 feet, and is wild and desolate owing to the scnuty herbage and to the waste of 
mountain debris mhich is piled around ; sometimer, when bnclied by high cliffs, theso still, 
green pools are highly picturesque, a ~ r d  some few again, when surrouuded by high crags 
and lofty rock needles, aro almoat grand. The  Dards of Gilgit, who never ascend above 
the range of the Ibex, nnd who were very relnctnnt to accompany me into these 
wild solitudes, say that  these holes and tarns wore once the abodes of snnkes nnd 
monsters, which were destroyed by one nf their saints in years gone by. And  I muat confess 
that, without some knowledge of the notion of ice, their existence iu the lniuds of people 
who believe all the high and innccessible places in the south to be frequented by spirits and 
fairies, is likely to be attributed to supernatural onuses. 

Some of the slopes nbore the level of the lnlies, when seen from a distnnce, often 
present the nppearnnce of downs of grey sand, but  a closer view shoms tlrcm to be com- 
posed of huge wedges, slabs and blocks of volcauio rock. Sometimes there occur whole 
ridges, of remarliably rounded form, wl~icli, from top to bottom, nre mnde up entirely of such 
d261. i~ .  A heap of broken metal, carerully patted down nnd rounded over, ready to be 
~rsed for luncailnmizing our roads, is an exact mininture representation of these ourions 
ridges. I ,  myself, cannot understand how these mou~itnins 111~ve been so completely crushed 
and thus smoothed over, leaviug not n single trace of the origiunl rock i,h sttu. I u  these 
regions the surveyor hns often to travel miles over these drear.7 espnnscs of sl~nlterod rocks, 
which are often only just bdnnced one on another, and llos to use the utmost agility 
to nvoid being crushed benent,ll the tottering boulders which are rendy to topple over nt 
the slightest disturbance. When  covered with even a thin covering of snow they are 
nlmost impnssnble and highly dangerous to cruss. 

I must uot omit to nlention the most interesting point in all this wild mculltain region, 
which, in September lnst, after two nnsucoess~ol atteull~ts, I was so fortunate as to reach. 
I had long wishcd to obtain a nenr view of tlre northern slopes of Nnngapnrbat and of 
its glacier vnllcys, wl~ich join the Indas opposite the indeliendent settlc~ueut of Gor, and 
after n most perilous passngo over n nnrrow, r~igged ridgo, ~urrounded b y  enormous pre- 
cipices, which triod my norves to the utmost, 1 foulrd myself confro~~ted by wlrat is l~rob:~bly 
tile most magnificent snow view on tlis globe, embracing ns i t  does a slope of very 
24,000 fect (vorticnl n~ensuremeut), with its glaciers, snow-fields, ice-cliffs, and jagged Ileeclles 
of nnlted rock extending from the summit of this king of mountnins donrn to the IOdllP, 
wllich floas in a deep cl~nnnel nt its bnse. My feeble l,elr is uneqnnl to tlle tnslj of giving nuy 
ndequnte descril~lion of this superb nnd impressive riew wl~icll I contcn~plated from tile 
edge of a tre~neudoue precipice, whose summit is 1G,000 fect nbcvc the sen, nnd which rises 
sheer nud unbrokeu from the forests nnd vineyards of Gor, situated nu inlruense deptll 
below me. 

The el~nrp peak of " Deo l l i r ,"  the " Mountain of the Gods," ns i t  is onlled blr the 
llnrds, wns distnnt jnst 23 miles, nnd the forest, whicll was seen ns a sharply defiued Arrow 
helt, in which t.110 pines could only jnst be distinguished, nzns less than half tllnt distance ; 
whilst t.he Indos, with its brown and ~ te r i l e  bnul;s, wns ollly seven nliles o l t  

Without being a botanist, I have been able to mnko large collection of specimens 
for my botanicnl friends, nnd I mny ns moll give here a few facts relating to the distribution 
of vegetation in Gilgit. I will mention first tlr~rt most useful tree the cedar, ,,.llich hns 
n range in nltitude grenter thnu nny other treo, for I hnro found i t  continuously from 14,400 
feetdo\vn to G3000. A t  the crimping ground of Molchn, 8.000 f e e t a b o v ~  the sen, ,lenr 
Millon'ar in Gilgit Vnlloy, I found one speoimen of this tree with a girth of 20 feet, 
rnon~~lred 6 feet above the ground. I t  is still vigorous mld I i e f i l t I~~ ,  and witllorlt blemisll, 
rind is flu~posed to be 300 years old, nnd is said not to Lave iucreased preceptihly in @ize 



within the memory of man. I t s  oiroumference esceeds by many feet tha t  of any other 
of its kind I hnve met with. 

The pi81r1s ercrlscr* has a far  less limited mnge, for it grows on the Qilgit slopes 
only, where the melting snows yearly leave a deposit of 

*The lorcmt. p h ~ a s  ercelsn I 1lnr.e soil, with moistlve sufficient to sustain vegetation through. 
ntpnraned lnltd R F I T I I I  of 11 Ceet, nud o 
llvigltt of nlmonl 130 or 110 feet. out the summer;  its range is from about 9,500 feet to 

12,000, aud that of the nbics sniifhinnn, which is found in 
less profurion, has narrower limits. The deodar does not grow in Gilgit, nor have I ever seen 
the picen ~ r e b b i n ~ ~ n .  The edible pine, pi~rtrs gern~.din~rrc has nlrendy been stated by 
Drew to grow in Astor; i t  nlso is found ronnd Chaprot, and thick forests of i t  grow jllst 
helow Gor, and add greatly to the picturesque appearance, of that  settlement, for were it 
not for those trees, the slcpea. tihioh sre too dry to su?port any other vegetation, mould be 
brown and burnt up, like all the low ranges in Gilgit below 9,000 feet. The edible pine, 
chilclosn of the Afghans, mny be snid to extend from 7 to nearly 10,000 feet. 

The birch is very common thronghout Qilgit, i t  overlaps below into the belt of pi,lzts 
t.rrelsn, and grows as high np  as 12,500 feet. G-rowing among the birch, nnd extending 
sonle hundred feet above it, is n very useful and widely eprend shrub, which, mith the 
exception of the pencil cedar, is the best fuel one meets with in these mountains; it 
likes marshy places, has brown, smooth, bark, and bears a smnll white flower which in 
seed time gives out a fine silky cotton. Thougll probably used by every Himalayan 
traveller, yet I h a m  been unable to ascertain its botanical name. 

The upper limit of Gilgit vegetation ia pretty conetant a t  16,200 feet, where some. 
times a few hardy flowers and a coarse grnss may be met with in favournble situations. 
Above this the rocks nre stained mith grey and yellow lichens, but how high up the latter extend 
I know not. Besides the trees whose rangeo I hnve above laid down, I should mention the 
t n ~ ~ r a r i r k ,  which appears to thrive as well at  6,000 feet in the dry barren valleys of Gilgit, 
as i t  does n m o n ~ s t  the oozy mud islands nt the mouth of the lndus. I t  may grow above 
6,000 feet, but 1 hnve uot seen i t  myself beyond that. I n  the narrow belt of vegetation 
whioh contours 60 exactly round the Gilgit mountains are many wild fruits ; wood straw- 
berries abound, and a t  a slightly higher altitude are capital red raspberries ; besides these, we 
have a small, sour, hairy, gooseberry, and a very nice green one, brushed with pink on one 
side. There are also blaclc corrants which have the flavour of red. On the margins of the 
watercourses in the lotv valleys there is a smnll sweet fig which is very good, and in the 
spring a red raspbemy of insipid taste. I must refer those who require information 
regnrding the flowers of Gilgit to Mr. Duthie, to whom 1 have given a large colleotion of 
dried speoimens. 

There are no oaks in Gilgit, and the wild olive is very rare ; the slopes, whioh in other 
regions are clothed with those trees, being here sprinkled mith that detestable plant the 
wormwood, with its overpowering smell. I t s  mnge is from 5,500 feet up to 11,000. 

Before closing these hasty notes, I would wish to any a fern words on the oountry 
beyond Eunza, which I wns so lucky as to see from two of my high stations. My view 
extended to the watershed of the Ynrkund and Shimshal rivers, whore I observed two 
snow penks of about 21,000 feet, just peeping up behind a wonderful array of lofty needles, 
amongst which-though I could not determine exactly at  what point-the Hunza river 
mnkes its may. The Shimshnl Ynmir lies between the two snow peaks and the needles, and 
if  my very feeble fixing of the former be nt all correct, then the area assigned to that 
Ynruir on the mnp is far too grent. I t  is hopeless to expect nny further extension of 
nor trigononletricnl survey in tbnt direction, though perllaps 1 mny be able to improve 
tire shape of my excessively acute triangle, for my rnys were taken through a nnrrow gap 
between Rnl;l~aposhi (2>,500 feet), on the western extremity of the grent northernbarrier of 
Cashmere, nud a mountniu of nearly equnl height on the eastern end of the high range 
which sepnrates Gilgit f ron~ Idttle Guhjrtl. 

I n  the present disturbed state of the Dnrd races round Gilgit, it is impossible to say 
what survey operations we may hope to cnrry on during .next summer, but should the 
(jilgit country be closed to us, a very considerable amount of survey map yet be achieved, 
hy observing with n theodolite from one or the high points enst of Bunji, and from another 
on the northern slope8 of Nangnparbnt west of Astor. I f  stations of over 19,000 feet 
conld be reached, independent obeervntions to all my high mountains towards Chitral 
could be obtained, and probably others could be fixed as well ; but I must give a word of 
r*nl~tion to any one who may attem t this task, and who may not have had expcl.ience in 
firing high remote penks. Tirich &ir, the grentest of the western mountains u p  to thin time 
known, ngpenrs from my higt~cst stations west of Gilgit as an exceedingly insignificant 
hill; indeed, until I had computed my triangles, 1 wns not amnre that I had been so 
fortunate as to fix thnt important peak ; but from the Runji mnge, distnnt over 160 miles 
from it, i t  mould be exceedingly minute, and unless its position were exactly I:nown to 

o h ~ e r ~ e r  before hand, i t  mi lit escape his notioe altogether. I may coocludo by adding 
that lllough Tirich Y i r  is t f ~ e  higl~elt  monntnin fired by me in tho far west, yet it is 
uot nearly so imrortnnt to aeographers ns the double peak in the Hindu K~lell, about 
ten ]niles so11t.11-enst of Varg in tho 0x11s vnlley. This mollutain is over 24,000 reet, and 
llos two well-defined points which rise ont of two roundish symmetrionl hills, which are 
llearly hemispheres. Though I have seen no notice by travellers of this commanding 
mountain, yet from its grent height, and its position, .probably in the very wntershed of the 
IIindrl Rush, i t  must be visible over a wide area to the iuhabitnnts of B a d a k s h : ~ ~  and Wnkhan. 
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~~.,.~~t jvonl the Nnr.,ative R ~ p o t t ,  doled 2 3 t d  October 1880, @ CAPTAIN 8. W. BAIRD, R.E., 

in charge Tidal atld Leveling Operatiofla. 

EVALUATION OF TIDAL CONSTANTS. 
THE values of the severnl tidal constants which have been determined for various porta, 

from the harmonic analysis of all the observations which have been taken during the past 
year, win now be given. 

The tidal constants arc divided as urnla1 into two groups-one composecl of the short 
period tides, the dluation of which in no case exceeds 24 hours ; the other of long period 
tides, whose duration ranges from a fortnight to a year. 

In the harmonic theo~y of the tides, the princil)al constiti~ents of the short ~ e r i o d  
tides are represented by fictitious stars, moving in circular orbits at certain k n o m  velocities-- 
the of motion-in the plane of the Equator. They are usually indicated by the 
letters S, M, 0 ,  Ii;, kc. +h of these is, in its t ~ ~ r n  con~posed of a number of tidal con- 
Rtituents, also movlng in c~rcular orbits, but with different velocities, which are mutually 
related, those of the second and su~bsequent constituents beiug twice, thrice, or some 
inteFl multiple of the ha t .  Their periods are determined in the following manner. When 
the revolution of the fictitious star is performed in, or about, 24 horn,  the primary ~ e r i o d  is 
the one corresponding to the argument of motion of the star ; when it is ~erformed in, or 
about, 12 hours, the primary period corresponds to twice the argument of the motion of the 
star ; the subsequent periods are fractions of the primary, corresponding to the multiples of 
the velocity. The tidal constituents after the first are sometimes called semi-diurnal, ter- 
diurnal, quarter-diurnal, and so on, and the smaller of these arc usually called 0cer.tidea. 

Every tidal constant is expressed numelically by two constants, viz. R, and 6. R denotee 
the Linear valne of the amplitude, viz. the semi-diameter of the orbit, which i~ equal to half 
the range between the highest and lowest levels of the constituents ; c denotes the angular 
valne of the " epoch;" it ma'y be defined to be the mmber of &, parts of the period-or 
number of degrees of the orbit-which any tidal constituent has still to execute from the 
instant when the fictitious star crosses the meridian of the place of observation to the instant 
when the constituent reaches its maximum. 

The constants R, and E ,  of the tidal constituents, are respectively distinguished by the 
subsc~ipts 1,2, 3 ,  representing the relations of their periods to that of the primary period. 

Three only of the fictitious stars, viz. S, M, and K, have more than one constituent of 
sensible magnitude. The constituent which causes any fictitious star to roduce its greatest 
effect on the sea-level is rarely the 6rst, and more frequently the second. %he greatest effect 
of any single stnr is invarirtbly produced by R, of Y ;  afterwards usually by R, of S, and R, 
of I(, to the last of which the phenomenon of Ditrrr:al Itregtrolify, whichis so marked a feature 
in Indian tides, is chiefly due. The &st significant constituent of MS is of the folu-th period, 
amplitude R4 

The first constant in the table of constants for each port is A,, which signifies the height 
of the mean level of the sea above the level corresponding to the zero of the gauge. 

If  91tny be here snid, once for alt, that the volrres o f  lhc lir8ear qtrantilies A attd 12 th~.oughout 
these tnbles ore invnriably eqvesscd in Ettglglishfcet. 

VALUES O F  T H E  TIDAL CONSTANTS AT ADEN. 

Lat. 12" 47' N., Long. 44' 59' E. 
The following are the amplitudes and epochs evaluated for Aden observations, 1879-80 :- 
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Long-period Tidea. 

Lunar monthly tide ... ... R = 0.033 E = 4O.6 
,, fortnightly ,, . . . ... R = 0.062 E = 354"-5 

Luni-solar ,, 9 ,  ... ... R = 0.014 e = 42O.0 
Solnr annual ,, ... .. . R = 0.404 E = 2 O . 7  
,, semi-annual ,, ... ... R = 0.110 e = 94O.2 

The mean level of the sea (A" ) is slightly lower than in 1877-78. 
The main lunar tidc, R2 of M, is slightly greater than in 1877-78, viz. 1.66 against 1.42. 

The mnin solar tide has also a somewhat greater amplitnde, vl. 0.69 against 0.66. The epoch 
of both the main tides ngec  well with those of 1877-78. 

With reference to the main diuunal tide It1 of I<, the amplitude is 1.37 against 1.32 
of 1877-78, both of which are very high in value ; its epoch also agrees well with what was 
follnerly found. 

The amplitudes and epochs of all the other tidal constituents agree fuirly well nrith 
what was formerly obtained ; but for the long period tidos, the Solar Annual is 5 per cent 
greater in amplitude thnn for 1977-78, while the solar semi-annual is 50 per cent less. 

The proportion between the two main tides for the year under review is about 1 to 0.45, 
which is very newly the snme as was found for 1877-78, when the proportion was almost 
exactly the same as that given by theo~y. 

The proportion of the smaller lunar elliptio semi-diurnal tide (L), to the main lunar 
tide, is about one-half what theory would assign ; whereas for 1877-78 the proportion nearly 
ngreed with the theoretical value. 

Tho proportion between the larger lunar elliptic semi-diurnal tide (N) and the main 
lunar tide, although less than in 1877-78, is still greater than the theoreticd proportion, viz. 
0.28 a ninst 0'19. 

~ & e  proportion of the evectional somi-dimal tide (A),  to the main tide, is less than 
was found for 1877-78, but still it is greeter than the theoretical proportion. 

With regard to the other evectionnl tide (u ) ,  the proportion to the main tide is about 
one-tenth, which is (3) three times as great as theory would assigh, and 40 per cent greater 
than in 1877-78. 

The vwiational tide fp) has precisely the same proportion to the main tide as in 1877-78, 
which is more than doruble what theory gives. 

The luni-solar declinational semi-diurnal tide (Rl of EI is exactly the same in propor- 
tion to the main tide as obtained in 1877-78, which is slightly greater than the theoretical 
value. 

The Irni  solnr compound semi-diurnal tide (2 SM) in its proportion to the main tide 
is slightly less than in 1877-78, but agrees fairly well with what was obtained at Bombny. 

Bzst the I I I ~ I I  f f ~ l a r e  of the Aden tides is !he Inrge ~ ~ r o p e r l ~ o n  tchirh t / ~ c  dirrrnnl contpo- 
trrnts bmr to the ~rbntrr t i d ~ ,  and this is again s h o w  by the analysis of the 1879.80 
observations. 

The proportion of the solar cliurnal tide R, of S is v e q  nearly the same as that in 
1877.78, which was double what obtains at Bombay, and about 50 per cent greater than 
that at Enrrachi. It is remarkable that the proportion of this tide at  EBrwBr is nearly 
the same ns at Aden, and only in two instances havo the values obtained at  other ports 
exceeded this proportion, vie. at Tuticorin, and Paumben, (where it was 6 per cent of the 
main tide,) while at Aden, and ICBwir i t  is about 5, and 4, per ccnt respectively. 

With regwd to the solnr diurnnl tide (P), the proportion to the main tide is about 25 per 
cent, similnr to what was found in 1877-78, n value which is very much greater than at any 
other Indian port, except perhaps Beypora, where the proportion is 21 per cent of the 
main tide. 

With regard to the Iumi-solar declinational tide (I(), the same remark applies as in 
1877.78, rt b e i ~ ~ g  actually ~ti~re-tenths of the main tide-a nsngutltcde which is rtrrprreeder~ted.- 

The proportions of the other diurnal tides 0, J, and Q. to the main tide all ngeo 
well with the proportions in 1877-78; that of 0 is remarkable at  Aden, being nearly 
50 ncr cent of tho main tide, the usual value at  other Indian ports being between 20 and 
30 per cent. 

The proportion between P and 0 comes within the limits given by theory ; that bctween 
J and Q is slightly r a t e r  thnn in 1877178, and both aro ml~ch higher than tho maximum 
proportion given by t eory. The proportion between 0 and I( 1s nearly the same ns 
1877-78, which, although less than the n~ini~numproportion given by theory, agrees well with 
the proportions obtnined at Bombny, nnrl KSrwir. 

Tho o\c.rtitles of S and M at Arlen nro all small, and agree well in their proportions to 
the mnin tide with what mas found in 1877-78. 

W ~ t h  regnrd to the long pcriod tides, tho proportions to the mnin tide (oxcept for the 
solar nunu~nl nu(\ solar semi-annual) are much tho snme as in 1877-78; the solnr annual 
tido being slightly greater, and the semi-annnal only half, in proportion to the main tide, 
to thnt fotmdin 1877-78. 

The solnr annual tide at Aden ia very great, but is exceeded in vnluc (in proportion 
to tho ninin tido) at Br;yporc, and Vizngnpatam, at which latter place it actually attains 
the unprcccdented proportion of half tho main tide, thereby exceedbrg the 711sitr solar se~~zs- 



VALUES OF THE TIDAL CONSTANTS AT KURRACHEE. 

Lat. 24" 53' N., Long. 67' 0'  E. 

The observations horn which tho folloming tidal constants have been deduced, were 
token by the small 8elf.registering tide-gauge workirig under the supemhion of Mr. Prire 
Port Engineor, and have hitherto been unreduced :- 
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Regarding the values obtained for the short.period tide for Kurrachee 1878-79, the 
following remarks are applicable :- 

The value of ( & ) the mean level of the sea, 7.331, is the highest yet obtained at  this 
place. 

The amplitude of the main lunar tide ( Re of M )  is higher than was obtained in the 
two previous years, but less than any of the values from 1868 to 1872. The value of the 
nlain solar tide ( li, of S ) agrees fairly well with that obtaincd for the four revious years. 
The value of the main diurnal tide (R1 of K )  is also fairly accordant xvitf~ the last four 
years' values. 

The proportioil between the two main tides R i  of S, and Rz of hi, ( 0.375 ) agrees with 
tlle mean proportion obtained from 1868 to 1873, which is less than was found from 1874 to 
1878, and this proportion falls short of the equilibrium theoretical value ( 0.476 ). 

The proportion of the smaller lunar semi-diurnal tide, L, is 0.15 of the main tide, which 
is lnuch less than was formerly obtained in Kurraohee, and is only about half the theoretical 

With regard to the larger oomponent of the lunar semi-diurnal tide N, the 
reverse is the case, the proportion being 0,265, which is greater than lias hitherto obtained at  
Kurrmhee in former years, and in each of the former years the proportion was grenter than 
the thooretical proportion 0.192. 

With regard to the 11mar perturbation tides A, v, and p, the f i s t  a p e s  fairly with 
fonner values, which were about t h e e  times the theoretical ; tho second, v, also agrees fairly 
well with former values, viz. about double the theoretical proportion ; but the thud, /I, is much 
less than was formerly found, being 0.016 of the maintide for the year 1878-79, the theoretical 
value being 0,022. 

W ~ t h  regard to the solar elliptio semi-diurnal tides R, and T, the former would appear 
to be excessive in its proportion to the main tide, being 0.028 ; whereas in all former ye= the 
1moportion wns about .01 of the mnin tide, and tho theoretiml proportion is only .004. On 
the other hand, tho larger romponent T agrees wcll with the theoretioal prolmrtion (0.028), 
while in former .ems it was almost always too great. 

Phe luni-solar drolioatio~lnl semi-diurnal tide K, agrees fayly well with the theoretical 
value, as was also the case iu foimer years. 

With regard to the diurnal tidos, Rl of S is only about one-hnlf in ro odion to the 
nlaiu tide of what IvnR fonurrly found at ICurrarhee; but R, of P, R1 of 8, If.] of 0, RL of 
J ,  and 1x1 of Q all ngrce well with their former proportions to the main tide, while R, of 
M is much greater than in the two preceding years, but is fairly concordant wit11 the propor- 
tloii~ obtained previously to those yem.  
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preceding year. The m e  remark appliw to the solar semi-annual ti&, which ha8 an 
nmplitude of 0.083 against 0.045 for 1878-79. 

The epoch of the solar annual tide occurs about 14 days before the epoch ae found from 
the 1878-79 i. c. about the 25th January, while for the former year it NM 

about the 8th February. 
me proportions between the two main tides agreo fairly well with the proportion for 

the previous year, and the proportions of the lunnr eUiptio semi-diurnal tides also agree 
nith those for 1878-7 9, that of L being precisely the same as the equilibrium theoretical 
proportion, while that for N is slightly in excess. 

The proportion of the evectiollal semi-diimnl tide ( A ) to the main lunar tide, is mucl~ 
less than is iven by theory, while that for the other lunar tide ( v ) is about double the 
proportion of &at given by theory. 

The proportion of the variational semi-diurnal tide agrees fauly well with the equili- 
brium theoretical value. 

Both of the solm elliptic semi-diurnal tides (R and T),  are almost exactly the same in 
proportion to the main lunar tide as the equilibrium theoretical proportion. 

The proportion of the lumi-solar declinational semi-diurnal tide ( H e  of R) agrees well 
with the proportion for the former year, which again agreed exactly with the equilibrium 
theoretical value. 

The proportions of the diurnal tides R ,  of 9, R1 of P, Rl of IC, Rl of 0, and R l  of Q, 811 
agTeo fairly well with the proportions of the previous year ; but the proportion of the d i ~ m a l  
tides ( R l  of M and Rl of J) are somewhat different, the former being about half and the 
latter more than double of the proportions found in 1878-79. 

The proportion of P to 0 is slightly different from that in 1878-79, but both the propor- 
tions come well within the extreme limits given by theory. 

The proportion of J to Q is much greater (0.584) than was found in 18i8-79 f0.413), 
while the maximum pro ortion given by theory ia 0.417. 

The proportion of 8 to IC, although exactly the same os that found in 1878-79, is much 
less than the minimum proportion given by theory (0.657). 

The proportions of the overtides of S and M are all small, and agree fairly well with those 
of the previous year. This remark also applies to the Helmholtz tide (MS), which is 0.012 
of the main lunar tide. 

The proportion of the long period tides to the main lunar tide d l  for no epecial mention, 
except the solar annual and semi-annual, both of which are twice as great in proportion as 
was found in 1878-79. 

VALUES O F  THE TIDAL CONSTANTB FOR BEYPORE, 1878.79. 

h t .  11' 10' N., Long. 75" 49' E. 

The value of the mean lcccl of the sen for the 1878-79 observations was found to be 5.386 
feet obncr! the zero of the gauge, or 14,323 feet beloto bench-mnrk A, and 23.076 feet below 
bench-mark C .  

The following shon7s the amplitudes and epochs of the tidal constituents as dekrmined 
from the 1878-79 observations for Beypore :- 
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Long period Tides. 

Lunnr monthly tide ... ... R = 0'069 E = ti".U 

9 fortnightly ,, ... ... R = 0.106 e = 355O.7 

Luui solar ,, ,) ... ... R = 0.065 = 230°.0 

Solar annual ,I ,.. ... R = 0,307 E = 311°*2 

,, semi-annual ,, ... ... R = 0.139 e = 226O.0 

The proportion between the two main tides fR, of M and R ,  of S) is 0.371, which 
ngrees with what was found at  Khrwlr, but is considerably less than the theoretical propor. 
tion. 

The imall lunnr elliptio semi-diurnd tide (L) agrees fairly well in it,s pro ortion to the 
main tide with what obtaiue at  other Indian ports, and is a little less than t i e  theoretical 
proportion. 

The proportion for the larger tide (N) is more nearly accordant with the theoretiml 
orportion thnn was found at  the northern ports of the Bombay Presidency, but is still 8 

Ettle greater than the theoretiml proportion, while at  the southern ports, Pnvmben and 
Tutioorin, the proporlion is less than assigned by theory. 

The proportions of the moon's perturbation tides (X, v,  p) agree well NMI the theoretical 
proportions. 

The luni- solar declinational semi-diurnnl tide is less in proportion to the main tide &an 
has been found for any port in India, and is considerably less than the theoretical proportion, 
viz. 0.084 to 0.127. 

With regard to the diurnal tides, the propoi-tion of R ,  of is exceedingly high, and 
a proaches closely to what was found at  Aden, being 84 per cent of the main tide, which ie 
atout double the value at  Bombay m d  Kurrachee. 

The proportions of the other diurnal tides Rl of P, R, of M, R1 of 0, R, of J, and 
R I  of Q are all about 20 per cent (in their proportion to the maiu tide) greater than obtnins 
at  KhvOr, where t,he proportions again were all greater than at Bombay and Kurrnchee. 

Thus the whole of the diurnal tides, except Rl of 8, are grenter in their proportion to 
the main tide, than they are a t  the Indian ports north of Beypore, and approach closely 
in their proportions to the Aden diurnal tides ; but R l  of 8, although agreeiug well in its 
proportion to the Bombay value, i only about half what was found at Khrwkr and Aden. 

The proportion between the solar and lunar diurnal declinational tides P nud 0 is 
0.496, which agrees well with the values at  Bombay, Kurraohee, Kirwbr, and Aden, and is 
within the limits of the theoretical valuee. 

The proportion between J and Q is more newly accordant with the theoretical proportion 
than at  Aden, but is still higher than the theoretical proportion. 

The roportion of 0 to K is much the same ae at Bombay, Kurrachee, Aden, and Karwar, 
and less t ian  the theoretical minimum proportion. 

With reward to the overtidos of S, and M, there is notl~ing very remarltable, except 
that R, of N ?a slightly greater in its proportion to the main tide thnn generally happens, 
being 0.023. 

With reference to the long period tides at  Beypore, the lunnr monthly tide benre 
B much higher proportion to the mniu tide than is geuernlly found in Indian ports; this 
is also true with regard to the lunar fortnightly nnd luni-solnr fortnightly tides, both of 
which are from three to four times ns great in their proportion to the maiu tide as i usually 
found. 

The solnr nnnunl tide nlso is rery large at Beyporc, being almost 35 per cent of the 
mnin tide, which is very much greater thnn the proportion at  Aden, mhero it was found to 
be abnormally high. 

The solnr semi-annual tide has nlso n lnrge amplitude at  Bcypore, being almost double 
what it is nt Knrachi, and even greater than at Aden. 

I t  may be remnrked, with reference to the long period tidra at Boyl~ore and Aden 
being very In rg~ ,  and also tho luni-solar diurnal tide (I<) beiug rery great in both 
places, that the latitude of the two ports is much tho same, viz. 12" North. 

The compl~tt, sepnmtion of the main lnnnr nnd mnin solnr semi-diurnal tides (M and S), 
together with their rrupective epochs, furnishes a rmdy means of finding the time of spring- 
tlclcs, or the time 11t which the two tides are esnctly thc same in phnso. 

For instnnre, the main solnr semi-diurnnl tide nt Jlrj.pnrc attnins its mnsimilm when ttcice 
thr mean srul's hl,lu. nngle from the muricliali is 20°.0. Similnrly, the main lunar semi- 
d iur~~nl  till,, nttnins its mnsim~un whtw trrirr tho menu n~oo~l's hour nnglo is 328O.3. 
Divltling tlrr! dillcrenre between those two cpor11n 11.v Irctce t l ~ o  differnure betwren their 
rrslwcti\-~> daily motions, we ohtniu nu interval nt which thc two tiden are coincirlt'nt after 
t11v t i ~ ~ l l *  of IIPN or full nloon. Thr diffcronc~ l~etwee~r t l l n  tnrl, daily luotions is 12".191 : the 
result f i r  Beypore is 8.12 days, or about 2 day3 nud 3 hours. 



VALUES O F  TIDAL. CONSTANTS FOR PAUMBEN, 1878-79. 

Lnt. 9O 16' N., Long. 79' 11' E. 

The following shows the mplitudes m d  opochs deduced from the 1878-79 obser- 
vations at Paumben : - 

Long po~iod Tides. 
Lunar monthly tide ... R = 0,059 c = 349O.0 

,, fortnightly ,, ... . . . It = ,066 e = 343O.4 
Luni-solar ,, 9, .. . B = '016 e = 175'4 
6olar annual ,I  ... R = '122 e = 298O.9 
Solar semi-annual ,, . . . ... R = '138 c = 95O.5 

The proportion between the two main tides (Rs of M and Re of 6) is 0.652, which is very 
much greater than the theoretical pro ortion (0.476), and is the only instance on record, 
arool~t at Tutioorin, where such a ~ i g i  ~opor t ion  obtains ; at Tuticorin the mnio solar tide 
is actually 72 per cent of the main lunar tide. 

I n  one instance only, of all the tidal observations hitherto analysod (vie. a t  Portland 
break-water), has the theoretical proportion been exceeded, and the proportious at  Paumben 
and Tuticorin of the solar serni.diurnal tide muet be looked upon as abnoi-mally high. 

The proportion of tho smnller lunar elli tio serui-cliumal tide (L) to the main tide 
is slightly sea ter  than theory would assi n, 1 ~ 6 1 s  that of the greater co-eflicient (N)  of this 
tide is conmdorobly less, proportions m h i s  are eraotly opposite to what obtaiua at  all ports 
except Tuticorin. 

The proportion of the moon's perturbation tide (A) is high, while that of the other 
(v) is low, aud the propoi-tion of the variational tido (P )  is also low. 

The luni-solar declinational somi-diurnal tide (I() is one-fifth of the maiu tide at  
Paurnhen, which is higher than is usually found, except at Tuticorin, mhero in fact the whole 
of tho semi -d im1  tidcs agree well in proportion with Paumben. 

With regard to the hurnal tides, there is nothil~g vcry remwkable ; It1 of R is perllaps 
slightly larger than ol>tains at most places, but is &host  the same as was found at  Kurrachee 
and ia vory much lose than obtains at Kilrwlr, Aden, and Beypore. 

R, of S i~ about doutble ui pro ortiou to that at Bombay and Kurrachee, but aeecs  well 
with Tllticorin. ItI of P, nppronofies cloflely in its proport~oi~ to tho menu betweell KBrwhr 
nlrd Boypore, but is nearly douhle of what wns found at Tuticorin. Itl of 0 is much the same 
ill proportion aa fou~lld in Bombay, w l ~ c h  is a good deal less t11u1 tho proportion obhlning at 
ICurrnohoc nr~d R6rw6r. 

R, of (1 agoon f d y  well with Bornhay and Kumnchee in its proportion. 
Tho proportion betwocu I?, nnd O , s o l ~  and lu~lar declinational tides, is very lnuch greater 

tlinn hns bceii found at any other plncc : the maximum proportion accordiug to theorYh 0.574, 
whilc nt Ps11nil)en it has bcoli found to bc 0.831. 



The proportion of J to Q has generally been found to be greater than theory would 
assign, but at Paumben it is actually less, alld only at  one other port (Tuticorin) has t h s  
been found to be the case. 

The proportion of O to I( is also lower than is generally found. 
With regard to the overtides, the only ones of importance appear to be R3 and R4 of &f, 

whioh are respectively 0,028 and 0.033 of the main tide, proportions higher than are usually 
found. 

The long period tides at  Paumben give proportions to the main tide higher than are 
usual1 found, except for the solnr annual, which, although three times as great ns at Bombay 
and dwrachee, is only halt of what obtains at  Beypore, and Viza apatam. But for the solar 
semi-annual tide the proportion is the largest yet obtained, %sing 24 per cent of the 
maiu tide, and this would point to its being a meteorological tide, due drnost entirely to wind, 
having one maximum iu the north-east and one in the south-west monsoon. 

I t  hoe been often noticed at  P a m b e n  that the tidal current through the pass seems to 
flow entirely in one direction for six months in the year, and in the opposite direction for the 
other eix months : the epoch of this tide occurs about the 6th May and 6th November. The 
epoch of the solar annual tide at  Paumben occurs about the 14th January, whioh is about the 
middle of the north-enst moneoons. 

VALUES OF T H E  TIDAL CONSTANTS FOR VIZAC4APATAM, l8i9-80. 

Lat. 17" 41' N., Long. 83" 17' E. 
The value of the 9tzen1i lecel of the sea from the year's observations was found to be 

4'991 feet obozv the zero of the gauge, or 13.968 below bench.mark C. 
The following shows the nmplitudes and epochs deduced from the 1879-80 observations 

at Vizagapatam :- 

S h o r t  period Tides. 

Long period Tides. 
Lunnr monthly tido ... .. . R = 0.021 e = 22O.5 

fortnightly ,, ... ... R = 0.036 e = 3O.1 
Luni-solnr ,, P! . . . ... R = 0.075 E = 24O.2 
Solar annual ,, . . . ... R = 0.740 E = 190O.1 

,, semi-annual 1 1  . . . .. . R = 0.301 E = 88O.6 

Tho proportion between the two main tides (R, of M nnd R2 of S) agrees fairly well with 
the theoreticnl value. Tho proportions between the two ll~nnr elliptic tides, although agree- 
ing well i i ~ t r t .  nr, nre slightly larger than the theoretical proportion 

The moon'a prrt~whntion tiara ( A  and v )  aro ench doublo the theoretical proportion, but 
for p tho proportion is  lightly less. 

Tho 111ni-solnr clcclinationnl ~emi-diurnal tido (I() ngrers well in its proportion with 
the throrrticnl vnluc ; this h n ~  usually been fo~uid to be the caso at other ports. 



Orre of the rrrairt fr(ttrirea o f  the tides at Vizngnpntarn is, that the diurnal tides am very 
in proportion to the main lunar tide, being almost in every case about one-hnlf what 

obtains at Kurrnchee and Uombay. 
The smallness of the mnin cli~mnl tide (R, of I() is remarkable, being only 26 per rent 

of the main tide, mhich is the lenst proportion yet obtnined in India, with the exception of 
IIailstal at the head of the Gulf of Cutch. 

Vizagapntnm being tho 6rst stntion in the Bny of Dengal where observations have been 
deduced, it would be interesting hereafter to see if this feature, viz. the smnllncss of thr 
diurnnl tides, obtains at other ports in the Bay. 

The proportion between P and 0 is much larger than the theoretical maximum propor- 
tion, and in this it npproaches more nearly to what was found at Paumben than at  any other 
port. 

Tlre propovtior~ bct tcc, ,~~ J (irld Q is naost ~v~)lnr.knble.  Theory would assigu n value of about 
0.1, that is to say, Q would be nbout two and a half times as great as J ; but at Vizngapatam 
J is nctually about three and a half timcs greatcr than Q. 

The proportion between 0 and I( is a Little less than was found at  other places. 
The overtides of S and M nre nll small, and call for no special mention. Brrt thr nroat 

rralnr~knl/e /entitre 01' the Vlrrtqnpntntn tides ia the exceedingly high proportion of the solar 
annual tide, which is nlmost hnlf the magnitude of the main lunar tide : this is about double 
what was found at Aden, where it was first noticed to be abnormally high. The solar serui. 
aiinual tide also is very large, although not quite so great as at  Paumben. 

The epoch of the solar annual tide ocours about the end of September; the epoch for the 
semi-annual tide occurs about the beginning of May, and beginnin of November, dates 
which agree well with what was found at Paumben ; wboh is still furtier evidence of this 
tide beiug nlainly due to wind. 
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s~ , t~~ , , ) t~ t  shocirll, the t~nttrre of the rcorlc perfo~~tned, ctnd the progress nzade, fro~n 1st O c t o b ~  
1879 to 30th 8eylcn,brr 1880. 

India ; 6 sheets, outline and names I 
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India, No. 3 ; 2 sheets, outline 
nnd nnmea. 

India ; 1 sheet, outline . . . . . .  ( 

lndin, 1Vo. 3 ; J sl~ccts, outline 
and n m e s .  

Bengal ; 2 sheets, outline and 
names. 

Pnnjab ; 4 shcc t~ ,  outlinc and 
names. 

C e n t d  Provinces ; 2 sheets, ont- 
line and names. 

Ccutral I n h a  Agency ; 2 sheets, 
outline and names. 

Rnjputnn~r Ageucy ; 2 sheets, out- 
lme and nurncs 

Rrrar. (Hydernbnd Assigned Dis- 
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M ymenringh . . . . . . . . .  
Farreedpore . . . . . . . . .  
Riingpore . . . . . . . . . . . .  
Hnzaribngh . . . . . . . . . . . .  

Drnw-n for the Gazcl lee~. ,  Rorth-Western Provinces. 
Thc new boundnry bctwcen Bahraich and Nepal inscrtcd 
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xtrncted from the sheets of the A t l u  of Inclin, and 
preyorcd nncl completed to  date for publication. 

Fresh additions and revisions from recent s u r v ~  s to 
date, mnde on dry y l h t  proofs of sheets I, 111, I? rind 
V I ,  for insertion on copper-plates. 

R e ~ i s i o n  of new trnnsfer proofs to dntc, and completion 
of'nll uusurvcyed blanks, fora  second edition in outline. 
I n  progress. 

Reduction of above. R o h c i d  nnd othcr boundories. 
rnilmny lines, territorial and other princi el names, com- 
pleted and inserted on a dry p i n t  proor of outline for 
en ravlng. 

RE% ndd~tions and revisions from recent surveys to dnte 
mndc on dry print proofs, for insertion on copper- lntcs 

~ ~ n t c  transfer proofs, in outline examined, revisex, nnd 
completed for a new edition. Hill  drawing, on dry 
print proofs from the latcs, in progress. 

Ncw compilation, to emirace oll reccnt surveys to date. 
Drnwing MA compilation in progress. To bc en- 
graved. 

Hill  drawing on moun+d silver rints of the originnl 
com ilation in outline completed for e n ~ a v i n g .  
h e &  ndrlitio~rs mnde on dry rint proofs from plntos. I from recent surveys to !ate. HiU drawing on 

mounted silver prints of the. original compilations in 
outline, in progress for engraving. 

Ncw compilntion. Drawing in progress. 

Compilation and drnrring in outline, embodying nll the 
recent surveys to dote. I n  progrcss. 

Comyilntion nnd drawin eom letc with hills, embrncing 
oll rccent survcTs; Eremiodyment  in sheet 2, fifth 
edition, map of lurkestan. 

Gencrnl compilntion. Additions from recent survcyr 
and various fresh materials to date, made and drnnn 
eomplete with hills. Blue prints of snmo, redrnnriug 
~n progress. 

Compilnt,ion and drawing on west, wit71 rcvisio~~s to dnte, 
on a dry priut proof from plate. In progross. 

Shcot 11. Trncu~g on vellmn cloth from a rough originnl. 
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India, showing imlirri111 s m c y s  
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Part  of Kattywar ... ... Further additions drnwn nith hills, to comylcb 

J "'C'. 

Pnrt of Oodeypre ... ... 1 ' Additions on west drann in outline to cornpletc. 
\ Drann in outline to extent of surrav. 

Parts of EI~rhn~al  ur  and 1 Biekauecr Native Jtate. 
parts of Montgomer Fcrozc- 

pore, Sirsa, and d issnr  dis- 
tricls, and Patinla, Xahawal- 
pur and Uicknnrer. 

Parts of Bicknueer, 6lmik- ) n~rati ,  and Hiasnr. 
1 'nrt?pE Jodhporc 

Pnrts of Guzernt and Central I ]  Additions d r a m  in outline to of s w e y  

on the weat. 
Additions on north.wcst corner drnwn to complctr. 
Additions drawn in outline to extent of s ~ u ~ c y .  

Bahawnlpnr portion d r a m  cornpletr ; additions 
recent surveys in progreas. I 

hm to 1 
1 Fnrthcr additions drawn on west to complete. 

sheel 

from 

J 
Parts of Khundesh, Bc. ... 
Parts of Nosik and Ahmcd- 

districts and Hydera- 

Parts of Bijuor. Dchra Dun, 

J 
Additions d r a m  complete !nth hills. 

Drawing in outline in progress. 

Drawing in outline in progrcsa. 
&c. 

53, S.W. Pnrt of Cculral India Agency 
cjo, N.E.* Pnrt of Blyyore ... ... 
ti6, N.E. 

S.W. \ of Bijuor' Kumaun md 
S.E. Garhmnl. 

The IS qunrkra mnrkcd' are new sheets. 

Further additions drnwn complete with hills. 
Drnmng in outlino in progress. 

HiUs d r a m  complete with additional outline u l  rlauin. 

67, N~W.' 
N.E.* Parts of Tornin Kumaun' Morn- 
. ~ $ $ t ~ d n U U '  Bnrcilly 
S.E.* I 

districts. 
69, S.E. Parts oE Hnmirpurund Bnuda 

118, F. P. Purta of Jdpdgur i ,  Cooch 
Bchar, Bhutm, &c. 

119, F. P. Parts oE Hungpore, M a l b h  
~ i ~ ~ ~ ~ ~ ~ ~ ~ ,   in^^: 

&c. 

Standurl,.d Bherts of the Toj~ogrnj)hicul Srrrrey cl,.crm~ fop rej~rocftcctiol,. 
SCALE. 

Gat!jam and OrLsa S u r v e y .  111. U i ' W y .  

Drawing in outlino completed of 67 S. E. and d r a w i r ~ ~  
of the other three quarters in progress. 

Drawing in outline of additions onnorth to completr. I n  
prog~ess. 

R e v ~ s ~ o n  of south-eastern portion of sheet (Goalpam) 
completed ~n outline from recent surrey. 

Revision of Goal ara district, on the norhh-enat of 
sheet, coruplcte%with Hills. 

~ l ~ ~ ~ ~ t ~  8 ~ .  an. on. 91 1 = 2 Pair drawn eolupletc with hills from the ongin111 fielcl 
~n one "' "' I I shrcts. 

ITydenrbod S u r v e y  in 18 sheets. 

Ccnl~~n I  Provinces Stiruey. I I 

Shrets 1, 2, 3, 4, 6, 7, 11, 18, 14, 
lfi, 17, 18. 

5 ,  8, w, 16 ... 
111 OIIW 

Sllcets 14, 16, nnd 9 ... ... 1 1 = 1 I Fair drawn complete with l111ls from the origulal field 
sheets. 

l i l ros i ,  GRVO. a ~ d  Xuga  B i l l s  
Su1vey .  

Sbrcts 19, 43, 27, m d  48, origiunls Uns~~rveyrd  blmks in the origiunl sheets filled in frolu 
recrut surveys, for a 2nd edition. 

1 = 1 

1 = 1 

Sin~let nnd KalPn Rand S t r v u q .  

S h .  5 D. . . . . 6 = 1 dm" I from t h ~ r i g i m d  f i l l  sl~ect. 

Fair drn~ru  complete n i th  hills f m u ~  the origin111 field 
sheets. 

Fair drawn in outline from the originnl field uhcets. 
Hills in progress. 

7 1 0 1  Chuliuli  Route 8u,,ury.  I I 
bllrr.t 1 ... ... . ... 1 1 = 4 Cornpile~l nnd drawn complclo with hills frour the / origiud field sheets. 



QEoGR 1PHICAL COMPILING AND D R A W I N G  BRANCH, SURFTEYOR-GENERAN 
OFFICE.  CALCUTTA. 

d1iscrllnneo1t.s Nnps,  T r n c i n ~ . ~ ,  %c, 

~CALU. 

Soolng Pogodn nnd town of Ran- 
goon. 

Znirnukllt vnllrp nnd country 
adjoining Brit~sh territory. 

Gnnjn Trnet . . . . . . . . .  
Nurrec and Knhuta Tnhsils ... 
Mnllnh's Explorations in lei8 ... 
Conntr bctmecn Pishin nnd Sho- 

rnlvnt. 
Trinngulntion Cbnrt, Kandnlnr, 

minor series. 1879. 
Route of mission from Knndnhnr 

to  Hcrnt in Snno and JILIY 1839. 
Country pctmccn Knrcz-i-ntn. nud 

P n ~ ~ j n . n ~ ,  Sonthern Afghnnistnn. 
Route Surrey in 4 sections from 

Modnrlnlnri stotion to Lchri, by 
Cn tnin Uenvnn. 

~ c l l J n b n d  district. Afghaniston, 
with the Knnar and Lnnhmnu 
rnlleys, s h o e n g  tribal di2sions. 

Bonndnry betmecn district Boh- 
rnich of Oud11, nod Nepnl, nlo~lg 
tho Rnpli river, from pillar 13 
t o  pillnr 20. 

Xeronnnisnncr Survcy, port of N. 
E. Belnrhistnn, by Cnytnin 
llnitlnnd. 

Indin, n o n t i c r  Trnde Map ... 

5.18 sheets of vnrious rngrnvrd, lithocmphrd, a r ~ d  photozincogmpl~rd proofs, csnminrd, correrted, and 
odded to For publicntion in a complctc form. 

J. F. BANESS, J O H X  0. N. J A M E S ,  

~~~~~~~ysr ntld Clrief Dr!flan~rrri. Assi~trort  S11rl.ryor- Grncr.al. 
~ 

TPorli do~hc by  the Emnzi~ring Brnnch,fronz 1st Oclobr~. 1879 to 30th Srl)tentBo. 1880. 

... 40 s l~r r l s .  

. . .  ... ... Subjrctn 27 (lo. 
pmnlinrd ... 

... ... ... 
Hill in b n u h  of ntlns shrrts. 23 N. W.; 129 9. W. nnd 8.  E.; 1 3 0 i .  E.;  138 

N. \V. nod 8. \V., nnd.16. pen-work horirontol shnrlin u of two standard 
xhrcts, Nos. 13 nnd 15. Ccntrnl Provinrr* ~ o ~ o ~ r n ~ R l c n ~  Surrey, nnd 
qcmps of othw nlnps of t l ~ c  North-\Vent Frontier ... ... 9 rlo. 

rompilt.d Stondnrd s l~rc ts  Noq. 13, 14, nncl 15. Centrnl Provinces Topogrn,hirnl 
81uvry. pnrt of nllns ahrrt 37 N It., nllrl nssistrd in thr rompJntion 
of thc 1st edition, scot of mar map (bfghnnixlan), mcl nlso sobscrluent 

... ... c(1ilious ... ... ... ... 6 shccta b acmpr. 
projCrlinl~ of rnmpilntion mnpa nnrl ntlns nl~rrls, tho lntter mnrkcd on copper.plntcs by 

... this seclion for the rngrnvcrs ... ... ... 21 shcela. 
f S ~ ~ p p l y  of nnmrrirnl dnto (lotilnclcr, longitn(lre, n ~ ~ d  

I I~ri:.htr) to rnrions distrirt uficcra, nlso nrcns of 
cli*tricts, &r. 

... ~l ia rc l lnnrur~x work hmnputntion oF ntlnn grntic.111r. 
Cnlc~~lntion of rcrrnuc survry roordi~~ntcs into Intitudes 1 rind longi(~~dr.;. 

(Rrport*, rocmornndn, ,kt.. 

A. CElAblARETT,  

s ~ , , . , ~ , , ! , ~ , . ,  Stc. I I . ,  E Z , I I I I ~ I I ~ I Q /  I l ~ ~ o ~ c h .  JOTIN 0. N. JAMES, 

A~.si.v/nnt S ~ I ~ I ~ ~ ~ ! / O I . - G P ) I I , ~ I I I .  

In. l i l o s .  

...... 
....,. 

1 = 1 

4 = 1 

1 = 8 

1 = 4 

1 = 4 

1 = 4 

1 = 1 

1 = 1 

1 = '2 
, 

1 = 4 

1 = 4 

1 = 96 

Exllibits A. B, C', nnd D. Four scctions drnmn 011 rPlluln 
cloth from originals. 

Dlnwn on vcllu~n cloth for r~procluction and issue. 

Drawn on vcllum cloth for Secrctnry to t,ho Bonrd of 
Rcvcnue, Lomcr Provincrs. 

Trnring mode on v c l l ~ ~ m  cloth showing progrcss of sllr. 
vry to 1st Jnuunry 1380. 

Skctch to illustmtc. Drnwn for the Goncral Rrllort of 
1878-79. 

Traced on vellum rloth from the original shrcts, nncl 
drnlr~l for rcprod~~rtion.  

Troring mnde on vcllum rloth. 

Trncing mndc on vrllum cloth. 

Fair clrnmn for reproductiou from the origiunl plane table 
sections. 

Fair d r a m  for reproduction from the oliginnl plnne tnblc 
sections. 

D r n n  from vnrious materials con~plcte with hills. 
To be lithogrnphcd for tho Punjab Goternmcnt. 

Fnir drnrring mule for Resident, Ncpnl, fi,on~ nn originn] 
supplied. 

Trnrecl ond d m m  complete with hills from the originnl 
shects, for rrproduct1on. 

A dry print from the plntc of Indin 96 milrs, ron~plctrd in 
o ~ ~ t l i n c  to illustrate " Itrport on thr  Frontier Tmdr 
of Iudia," for Lhe Govcrnmcnt of Iudin. Hills in pro- 
gress. 



PROGRESS REPORT O F  THE ENGRAVING BRANCH FROM THE Isr  OCTOBER 1879 
TO T H E  3 0 m  SEPTEMDER 1880. 

--- . 
-. - - -. . 

. . -- . . - .. - - _  ;- _ -. - _ 
Titlo 01 mup. 1 lternnrke ahoainp pmmess. 

Sq. I n .  Sq. In. 
Mnn O E  Indin, 3'2 milcs=l 

Mall of India in 4 shects, scnle 
64 milcs=l inch. 

hlnp of Indin, scnlc BG milts= 
1 iurh. 

Mnp of Bcnpnl in 2 shcets, 
scale 1G milcs=l inch. 

hlnp of Ccl~trnl l'rovinccs in 
2 slleets, srslo 16 n~lles = 
1 ill~~ll. 

Map of Rnjpntnns in 2 shcots, 
srnle 16 m~lcs=l  iuch. 

BInp of Ccntrnl India Agency 
in 2 sl~eotq, ~cnlc  16 niilcs= 
1 ~nch.  

BInn oE Bssnm, scnle 1G miles=( 20 0. IT. 
l 'inrl~. 

hlnl) of I!imnlnyn Routcs, 206 W. 
scnlr 16 n ~ ~ l c s = l  inch 

Scnle plntc, 5,280 fact to tbc I ...... 

Plnn of Cnlcntta . . . . . .  
Cl~nrl of Colombo Hnrboor 

(For tllc hlnline Surrey 
Dcp:~rtn~ent). 

Chnrt of tho Indinn Orenn ... 

inch. 
.Scnh dinornetcr . . . . . .  I 
Idinmetcr ninchino . . . . . .  

...... 

...... 

50 0. 

Srnle rcrnirr . . . . . .  
ImlminL plntcs . . . . . .  
hlnp hendings for Topugrnphi- 

cnl Snrvrys. 
hlnp Ilend~n'g. Hydcrnbnd To- 

pogmphirnl Survey. 

Additional outline and writing con). 

&',"6:hditions nnd corrections tn 
outline nnd writing nenrly done. 

Corrections and heavy ndditions to  
rrritinfi, in progrcss. 

Corrcrtions nod henvy ndditions to 
writing, complcted to the four shcct.~. 

Altcrations to suit authorizod spell- 
ing oE names. As fnr as drnrring, 
co1nplctcd. Plate put d o m .  

Corrections and hcary additions to 
writing ncnrl completed In progress. 

Outline cornp%tcd. w r i t &  more than 
half done. I n  progress. 

Corrcctions to ontlino donc. Writing 
completed. Plntos ut  down, wait- 
in for frcsh mntcrinfs. 

Adg?ltionnl outline donc. Writinfi 
nenrly completed. I n  progress. ' Corrcctions of outline nnd ndditionnl 
rrriting complctcd. 

Writing well ndvnnced. I n  progrcss. 

Corrcctions and nltemtions done. 
Additionnl cultirntion and jungle 

completed. l'latc finished. 

B o ~ 1 e r  projections and nlagnetic rarin- 
tiou curves completed. Outline just 
commenced. 

Repnired nnd fiaures cot. Plate finilh- 

NOTE.-The progress during the year is shown in square inches. A full sheet of the Atlas con- 
tnins 927 2 square incllcs ; qunrter platc 231.8 square inchcs. 

...... 

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

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

...... 

Atlna sl~rrtn- I 

ed. 
En rnrcd nnd finished. 
W ~ I  adranrod. I n  progress. 
Engnvcd nnd finished 
Altcmtion oE dntcs done. 
Rcpnired and finished. 

E ~ ~ g r n r c d ,  and trnnsfsr sont to press. 

9% s. W. ... 
I29 N. E. . .  
I29 N. IV. ... 
129 H.W. ... 
130 N. It. ... 

134 snnd 

I i Conlplcte up to margins. 

I 

i Completed up  to limits of surrey. 



PROGREBS R E P O R T  O F  T H E  ENGRAVLVB BRANCH FROM T H E  l e ~  OCTOBER 1879 
T O  T H E  3 0 r ~  S E P T E M B E R  1880. 

INDIAN ATLAB SHEETB (NCIO) i n  progress. 

I I Outline nnd n"1lns. Bill. and sand-hilla. I Remarks showing pmsmrs. 

Atlns sheets- 
. . . . . .  1 2 S . E .  A small portion of fresh outline donp. 

Writing nearly completed. I n  pro. 
eress. ... ..,.,. ...... ~ E g h t  additions. 

3 sand Small ortion of outline and writing 
compfcted. Sand-hills. 4 of tllp 

I I I dra6ing done. Ante  put down for 
1 more urgent work. ...... ...i 6 ~ .  1 Writing as far as drawing compIeted. 

... ...... 3 hills 1 Hills and jungle completed ns fnr as 
drawing.- - 

H?avy portion of river water-line R I I ~  

~unglcs  completed as far as drawing. 
Border and projections completc~. 

Outline just commenced. 
Ditto ditto. 

Outline and writing completed as Inr 
as hawing. Sand-hills nearly finish. 
ed. 

Hep.9 portion of fresh work up to 
msrgin. Outlinc and writing com- 
pleted. Sand-hills half done. In  

d Z E r : b m p l e t e d  as fa r  as drn+ng ; 
the rcmnining portion up  to m n r ~ n .  
outline done. Writing just commenc- 
ed. 

Outline completed as far as drawing. 
Writing nud figures $ done. I n  pro- 
gress. 

Outline nnd rrritine comoleted ns fur 
ns d r n ~ u l q .  - A 

Henvy p r t l o n  of fresh outline com- 
pleted. Writing 4 done. In  rogress. 

6mall nortion of fresh outyinc ma 
mritihg romplrtcd. 

Outline and writing com~letcd as fnr 
ns drawing. * 

Outline complctcd up tomargin. Writ-  
lng $ done. I n  progrcss. 

Co~~ect ions  and two tablets on the 
margin complrted. IIills in progress. 

Corrections and t x o  tablets on t l ~ e  
margin complctcd. Hills just coni- 

92 hills 

25 ,, 

nienccd. 
Two tnblets on the margin done, with 

henry addition. 
Oatlinc just rommenrcd. 
Ol~tl ine completed. Writing more t h u ~  

Ilalf done. I n  progress. 
Hills completcd as far RS drawin* 
Outline rom~le tcd  1 1 ~  to marain. k r i t -  

iog f done. I n  progress. 
H e a m  nortion of fresh outline and ...... 

10 hills 
h t h $  comlrlctcd. 

Writing completcd ns far ns drawing. 
Hills nlmost hnlf done. I n  pro- 

1 3  . w . . . . . . . . . .  I ...... I w";& completed as far ns drawing. 

A d d i t i o ~ ~ s  n , ~ d  C o r r r c t i o ~ ~  to Innlion Allm Sl~rc ls .  

Hcary portion of fresh work. Writing 
nearly romplrtcd. 

Slight additions. 
H c n v  portion of fresh work. Writing 

and sond.hilla done. , Plots finished. 
A tnblct on Lhc mnr In engraved and 

hcnvy nddition~ to t i c  plate. 
Jungle and hills of new swvcy com- 

lcted: 
~ & h t  corrrrtions nnd additions to 

h ~ l l s  donr. 
Heavy nddition. Rrpniring bills and 

~unglcs  completcd. 

SI, hills 



( 61 1 
PROGRESS REPORT O F  T H E  ENGRAVING BRANCH FROM T H E  lnr OCTOBER 1879 

T O  T H E  30rn S E P T E M B E R  1880. 

Tille of mop. Otttlina nnP writing. I llilla snd sa~~d-lnlls. I Remnrhs alnaru~g pralreaa. 

Sq. In. 

...... 

...... 
60 W. 

Yq.  In. 

, . . a , .  
Atlas shoots- . . . . . . . . .  62 Smnll portion of rnilwny and atation 

ttntrtcs cngmred. 
Corrections to o~ttline done. A few 

nddilionnl stntion nnlner rnqrnvvd 
Portion of new survey. Wrillng done. 

Ilills t done. I n  rogresa. 
Smnll portion of rn&rny nnd a few 

stntion llnmcs cngrnrcd. 
Corrections to outlinc done. Sonic 

ndditionnl stntiou uanles engraved. 

...... 
12 hills 

..... 

...... 
Ditto d i t g  

Additions nnd corrrctiona to outline 
done. Writing recut. Completed. 

Small portion of lnilrrny engraved. 
Ditto ditto. 

Hen ndditions. Ontlinc and sand- 
b o x  completed. Writing + dono. 
In progress. 

Slight corrcctious and additions. 
Corrections done. 

4,106 1,630 Grnnd totnl of srlnnrc iuchcs of new -- -- work on nll thc plates. I 
~ q z h i r i n ~  of old fi'nll Indian Atlas sheeta. 

106 hills. Repnirinq hills nlmost f done. I n  
progress. 

Henvr sheet. Ht-pniring hills rompleted. 
Smnl port~on of hills rcpnircd. Com- 

plctcd. 
Hcnvy sheet. Rcpniring hills completed. 
W r i t ~ n g  rcpnircd. Completed. 
Heavy shect. Repairing hills 3 done. 

I n  progress. 
90 ,, Hcndy sheet. Rcpnirin hills con~plctcd. ...... ::: / ...... 25 ,, Hills repnired. C!ompkted. ... 431W.  ...... Heavy. sheet of writing recut. Ncnrly 

I I ( completed. 

1 731 ( 1,836 I Total squnro inches of rcpnirs. 

~fincellaneous loark, viz. notes and refevcncea on I 8leel;facisg completed, 
plaics, borders, &r. 

8 plntes.-Outside names and figt~ros complotcd; 
37 N. W .  ; nll four quarters of 48, 
67 N.E., 67 N.W., 67 S.W. 

8 Ditto.-Slight correcttons and ndd~ttonslinve been 
made to ntlns aheets 61 S.E.. 61 S.W., 
61N.E.. 8 6 S . W , 8 7 N W . ,  90S.W., 
124, S.W.. nnd 130 N.W. 

The prepnrntion for steel-fncing copprr plates was 
commcnccd on tho 3rd Dccciubcr 18i9. Thc first 
trial plnto wns stcel~fnced, nnd npproved by tho 
Surveyor.Gcnernt ou the 7th Jnnunry 1880, frani 
which dnte up to the 30th Sr~temlrer 19.80 tlur 

.-- - , 

20 Ditto.-Outsidc names and figures in progress- 
31 N.E., 31 S.W., tlvce qunrtcrs of 134 
nnd 136, all four quarters of 69, 146, 
nnd 146. 

12 Ditto.-Outside names and figures completed-all 
four qunrtcrs of 38, 39. and 49. 

Nuuibcr of ~ l n t o s  in b u d  durine the 

Copper plato P ~ ~ i n t i n g .  I 
Proofs . . . . . . . . . . . .  El94 
TrnneCorn . . . . . . . . . . . .  414 
Imprrssions . . . . . . . . . . . .  4,376 

Full shrcts stcrl-fnced - . . . . .  
Qonrtcr ,, 17 . . . . . .  22 
Miscellaneous ,, . . . . . .  3 

Totnl ... 6.683 - 
C. W. COARD, J O H N  0 .  N. JAMES, 





Table B. 

Statemnt o f  Work performed in the Drawing and Compiling Branch or  the Deputy Surveyor- 
General's Oflce during the 9 month8 exlending/rom 1st January lo 301h September 1880. 

TITLE 03 S A P .  RBMARKII. 

Di~triots Bannu and Dera lsmail 
Klian in 41 sheets, standard size, 
30' x 15' ... ... 

Nult,b,,r of sbect8 publi.lled to dale, 6. 

Districts Bnnnu and Shnhpur, Snkc. 
aar Sauiturium, in 2 sheets . . 

District Sirsa, in 16 sheete, standard 
size, 30 x 15' ..- . . . 

District Psn, preliminary district 
map and sheet i u d e ~  ... 

N O I I . ~ H - W E S ~ ~ R H N  PROVINCES. 

Di~tr ict  Muttra, in 7 sheets, stand- 
ard size, 30' x 15' ... . . . 

Didriot Morndohntl, ill 13 sheets, 
stnudnrcl size, 30' x 15' . . . 

Inch. Mile. 

Grnticule lines have been inserted on  122 
cr~girrnl 4"= 1 mile sheets, compr~slng 
sheets Nos. 2 ,  3, 6, 7, 10, 14 aud 15. 
and seut to press for photo. reduction 
to half scale. 

The 2" blue printe received from press of 
sheeb 1, 4 ,  5, 6 ,  7, 8, 9, 11, 12, 13, 16, 
17, 20, 21 and 25, have been typed and 
re-dmwn in black for reductiou to 1" 
scale, and all examined, except sheets 
6, 7, 11, 13, and 1G. Sheets 24, 25, 28, 
29 and 32 (drawn last year) have been 
exnmioed. 'l'l~e followiug 2'' uheets 
(blue priuts) have been re-drawn and 
sent to press for reduction and publica- 
tion on 1" scale, viz. Nos. 1, 4, 8, 12, 
20, 24, 28, 29, and 32 ,  of which sheete 
1, 4 ,  8 ,  12 aud 24, have been publislred 
to date. 

The original plan, drawn in the Executive's 
ofice, wns exnmiued, lines of longitude 
and latitudo inserted, and sheets com- 
pleted for photo. re-production to soale. 
Publication hns been completed. 

The original 1" sheets prepared in the 
Executive's office were examined with 4" 
villr~ge sheets, currected, completed and 
m ~ l e  suitable for photo. re-production, 
and sent to press. lJublioation has been 
completed. 

Dmmn, esnmiued, end sout to press for 
p~iblionticn by pliotography. Publica- 
tiou has been completed. 

The five 2" sheets drnwn Inst senson have 
been examined, nncl the remuiuing two 
have been drawn, exnmiued, aud seut 
to press for photo. reduction. Publica- 
tion has been completed. 

T l ~ e  2" blue prints of sheete 30, 46, 63 and 
64, hnve been re-drawn in black, but 
await additions from tlie adjoining die- 
triots Bijnor nnd 'l'nrai to ooruplete them 
to margin. No sheets yet published. 

Oratioule lilies inserted on 61  01 the 4"= 1 
mile mnps, comprising 6 standard sheets 
Nos. 33, 34, 51, 52, 6 3  aud 87, sent 
to press for photo. reduction to 2" soale 
previous to being re-drawn in blwk 
for final reduction to 1". N m e  yet 
published. 



Table B,-cogztinued. - 
TITLB OF MAP. RBYAIIKB. 

Oudh (new edition) in 65 sheets, 
standard size, 30' x 15' ... 

B E N Q A L .  

Distriot Midnapore, in 18 sheets, 
standard size, 30' x 15' ... 

District Noakholly, in 12 sheets, 
standard size, 30' x 15' ... 

Deccan Topographical Survey, 2"= 1 
mile, between latitude 17" and 
20'-45' including the Konken, in 96 
sheets, standard size, 30' x 15' ... 

Number 01 sheets published to date. 60. 

--A 

Inch. Mile. 

Of districts Dera Ismail Khan and 
Bannu; Rawalpindi; Seharanpur; 
Muzaffarnagar ; Meemt ; Qhazipur; 
Ballia; Ronda ; Mirxapur ; Jaun- 
pur ; Cutteck nnd Pooree; Han- 
thawaddy ; Bassein ; Deccan end 
Konkan ... ... 

dlisccllaneorrs Traces, 4c. 

Traces of 9 atlae sheets of Ganges 
Deara Survey of 1865-66, ehowing 
in red the positions of village 
boundaries as surveyed in 1842- 
46 . . . ... 

Traces of 6 villages of district 
Pntna 

Trace of Delleseri R'iier, 1858-ii'j 
(3 sections) ... .., 

Treoea of 3 atlaa sheets of district - 

Hooghly ... 
Traces of 5 atlaa sheets of distriot 
. Pilibhit ,,. 

The original maps, with gratioule lines in. 
serted, comprising sheets 100, 120, 129, 
130, 144, 146 and 147, sent to press for 
lithography. One sheet, No. 144, hm 
been published. 

TheYshee t s2 ,  3, 6 ,9 ,  12,13, 15, 16and 
18, drawn last year have been examined, 
corrected and oompleted for press ; sheet 
No. 5 completed up to margin by addi- 
tion from Bankoora distriot; sheets 1, 4, 
7 and 10, drawn in Executive's office, 
have been examined and completed for 
press; 2" sheet 14 hns been drawn. 
Portion of distriot Balasore is being 
added, mhioh will oomplete 3 sheets up 
to margin. All but sheets 8, 11, 14 
and 17 have been published. 

Qraticule inserted on original 1" mnps, 
and skeleton standards 30' x 15' pre- 
pared for guidance of Litho. press. No 
proofs received to date. 

Since the last report, 2" standard sheets 
Nos. 26, 27, 28, 32, 49 and 53, drawn 
in Executives' ofioes, have been examin- 
ed and completed for publication and 
sent to press; of which sheets 49 and 53 
have been published. 

Brought up to date and re.published to 
illustrate the Annual Report of 1879-80. 

The Baesein index was re-typed, and hill 
  or ti on re-drawn in head office. 

For Colleotor of Patne. 

For do. do. 

For Commr. Dncoe Div. 

For Govt. of Bengnl. 

For Collector. 
- - _ -  _-  - -  



Overlaps for Deccan sheets of 1879-80 

Traces of J atlns sheets of district 
Knrnal, showlug Jumna River and ... adjoining villa es 

Y a p  of portion of  l3annu district . .  
L a  and Nisfi lihirnj estates surveyed 

1878-79, inserted on the original 4" 
congregated village sheets, district 
Kamrup ' ... 

Inserted ou a set of printed maps of 
Sindh the co-ordinate data, traverse 
stations, and lines and eories of 
triangles, along the Runu of 
Cutoh ... ... 

Specimen map for reduction to 1" 
scale .. ... ... 

Trace of triangulation chart of dis- 
triot Hazara ... ... 

Insertion on 4-mile map of the 
boundaries of districts Bannu and 
Peahawar, and overlap surveyed in 

... distriot Kol~a t  ... 

4 = 1  
1 = I 

4 = 1  

1 - 1  

Xa1) coloring. I 
Maps colored for Snrveyor-General's 

Office ... ... 
Mape oolored for Revenue Survey 

Office ... ... 
Maps colored for despatch to India 

Office ... ... 
Maps colored for issue to Government 

officials . . , . , . 
Total ... ( 

Photozinoograph proofs ... 
Lithograph proof's ... 

E x a a ~ i i i a t i o ~ ~  of  Ol'igi~ial Naj>s. 

District Sirse, of season# 1876 to 79 

Do. Budnun ,, 1875 to 79 

No. 01 shccts. 

For Deputy Supdt., No. 
For Geological Survey. 

For ofice record 

I For Surreyor-General. 

3 Party. 

For Executivee. 

For circulation to Survey Parties. 

For Esecutive Eugineer. 

For Surveyor-General. 

Exclusive of ondastral maps. 

132 sheets, of which 10 per cent. were 
finally examined and corrected and de- 
fects communicated to Executive Officer. 

210 sheets, of which 10 per oent. were ex- 
amined and corrected, and defects corn- 
munioate~l to Executive O5cer. 

D o  Cuttaoli ,, 1877 to i 9  I 4 = 1 I 21 sheets examined fur publioation. 

Do. Banda ,, 1876 to 77 
Deconn Topogrnpl~ioal Survey (Bom- 

bay), 1077 to i 9  ... 
79 sheets ; first oxamination oompleted. 

6 sheets examined and corrected for press, 
and defects brought to notice of Execu- 
tive Officer. 

Ditto do, do. 1879-80 2 = 1 6 sheets ; first examination oompleted. 

-- I I 
R 



Table B.-coac~ucled. 

Tlr1.6 os MAP. 1 B a l e  I H ~ & I A B K S .  

Trnmrc dn,n, b., st,pppli~d. 1 Inch. Milo I 
Of districts Dacca and Mymensingh 

along Dhlesseri River ... 
... Of Jumna and Ganges Rivera ... Of distriots Jaunpur and Oudh 

Of Banghi Khell Hills ... 
Qf distriots Azamgarh and Ghazi- 

pur ... 
. . .  Of Sind aloug the Runn of Cutoh 

Of distriot Budann, description of 
... bench-marks. Sections I to XX 

For Commissioner, Dacoa Division. 
Do. do. 

,, Deputy Supdt., No. 6 Party. 
,, Do. No. 1 ,, 

9 1  Do. No. 4 ,, 
,, Surveyor-General. 

,, Irrigation Department, N.-W. P. 

Detail statement of the publiontion 
of the 4" mnps of the N.-W. P., 
showing numbers, kc., of original 
maps on record, kc. ... 

Revised area statements of Districts 
Muttra, Midnapore, Hooghly, and 
JLung, nccording to revised 

... limits ... 
The correction of maps and records 

according to changes notified in  
Gazettes, kc. ... ... 

Caloulation of co-ordinates for the 
projection of tho 1" standards of 
districts Dera Iemail Khan and 
Ballnu, Midnapore, Balasore, Noa- 
liholly, Bnckergunge, and Burln~in 

District Morndabad , , , ... ,, Budaun 
,, Cuttacli . .  
,, Muttra ,.. 

For N.-W. P. Government. 

For record. 

For local governments, and ofica record. 

1871 to 77 
to 78 

1877 to i 9  
18,1 to 74 

For use iu preparation of maps for pub- 
lication. 

(Examination of a percentage has been 
I made in each district with the original 

I maps, and the defeots found have been 
communicated to the Executive Offi- 
cers. 



Table C. 

Slate of Pullication of  Cadastral Maps up lo the 3011~ September 1880. 
- - - . - - - -- 

---- I N c x n s a  OF BOEBIS. 

Naps prepsred. I Publ id~ed .  1 

J;..W. PROVINCES. 

A4PJ . . . . . .  
... 

Uandn . . . . . .  
nijnor 

n l l u z i p ~ r  . . 
( Humirpur . . . . . .  

Jaunpur . . . . . .  
l a m d a h o d  and Tnmi 

Slatlro . . . . . . . . .  
J l lnnpur  . . . . . .  

Totol .. 

B n ~ T l s n  U u n u r .  

Bosscin . . . . . . . .  
Hnnthnwnddy . . . . .  

Totol . . . . . . . . .  1,553 1,653 ...... 
---- ---- 

RnRoaL. 

...... PRIIIB find GSR ... 3,051 9.054 3,061 

...... &hsLnbad . . . . . .  4,024 1.021 1,024 

...... PooreoIKhordnostote) 3.350 3.351 ...... 

0)-,\dded owing to  re.nrmnrcmcnt of shcelr. 
b!-l'iuuroo of last return cI1?11~qd to  c t g y  ~ d l h  / . . . .  (CI-.IIBCW nnurcs ora nl,pmx~ruate ana ~ ~ o o l n  to iitersiloi:....~ .. 

(d)-lt8cronse is elllcflg uwlnr to  Lllis alotcmcllt boior mudo up to 30tll September Instead 01 Slot  December sa heretofore. 
(el-01 hnvs llcca sent to prcss. 
1. f  Pahiicnliozl di8conlinurd s t  request of Dosrd of h v e n u e ,  pcnd iw flnal diapossl of map.. 
(gj1AIl & l C  prCS8. 

Detail of Exarnirntion in connection with Publication. 

- 

DRPUTY SURVEYOR-QENBRAL'B OFFICE ; F. CODDINQTON, major, 
Calccilla, 1st Octoler 1880. Deputy Superintendent at Head-Quar/ers. 

~ s o v ~ n c i .  

North-Wcstorn I'rovinccr 

BritimbDurma . . . . . .  

Bellanl . . . . . . . . .  

TOM ... 

- 

EBmAPBB' 

N o u n s n  o s  B w s r e .  

Ernmined rind Trwcp nnd 
~ ~ L d ~ ~ ~ ~ ~ ~ .  exnrnitled for 
a~n~cograpby. e l n ~ o p r ~ p b .  

PMO1 
oxnminOd 
v i o u ~ ~ ~ $ , r c O ( J  

2.270 

01 

054 

P,OSS 

1.018 

...... 
1.010 

2.n20 

87 

...... 
I7 

104 

Colarcd and 
I~blleqllcntly 

cxamurod. 

Prinlcd mnps 
8.nnlilled and 

returned. 

1.800 

...... 

600 

---- 
2.490 

819 I &.nlo 10 inches to  6 

...... 

. . . . . . .  

818 

milo. 

Ditto. 

8cnle 38 inch08 to a 
mile. 



STATEMENT OF WORK DONE BY THE LITHOGRAPHIC BRANCH, SURVEYOR-GBXERhL'S O F q c ~ ,  
BETWEEN THE l s ~  OCTOBER 1879 AND 30m SEP'PEMDER 1880. 

Work done for the Survey Department. 

DIICBIFTIOII OJ MAPI. 

., 
I 

5 

1 inch= 8 miles 

1 inch=Olmiles 

1 inch=32 miles 

Ditto 

1 inch=128miles 

""" 

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

1 inch= I mile 

Ditto 

Ditto 

Ditto 

Diltol 

I inch= 4miles 

Dilto 

Ditto 

Dillo 

1 inch= 4 miloa 

Ditto 
~ i t t ~  
D i t b  
Dllto 
D)lto 

1 iorh= 8 milca 

DlIto 

Ditto 
1 inrb=(l miler 

...... 

...... 

N a o  Mapa, he.. drawr dsring 
tho year. 

GEUBUL M e n .  

Ma of Amam. In 0 sheeta. rhcets 
#Os. 6, 7 and 8.snd title sheet 
No. 8. 

Ma of lndin iu B sheeta, sllceta ds. 1 mud 2: 

X a  of India. In 8 sheets, ~ h e e t  
J o .  2. 

Ditto ditto ditto ... I 
Outline mnp of Indin . . . . . .  

InDax YAPe. 

Index to the sheeta of district 
Bajshahye. 

Index to the mbrota of distriot 
Ifsldah. 

Index to the nheets 01 the map of 
A u u n  

Index rnnps. Nop. I. a. 5. 6.7 and 
8 mnd 8 partlea to accompany 
Annual Beport. 

EEVBIIUB B u n m  MAPB. 

Map of distriet Maldd .  in 7 
sheeb. sheeld Nor. 1, 8, 4.06, 
and 7. 

Mn ol dialrict Ualdab, in 1 
sleets, sheet So. 8. 

Msp ol dislrbct Ju lpa i~ur i ,  in 13 
ahmtm, sheets Nos. I ,  2. 3. 4. 6. 
0, 7. 0. 8,10.,11.12.a11d 13. 

P o  of dhtrlct Noakholly, in 12 
sleets, sheets Nos. 8.0.0. aud 
14. 

P a  of Oudh Revelme Eurvey 
mleets., NO,. 10". ID. and 144; 
2nd edlt~on. 

nrred from Engrsved 
me AIIW O/ IV IJ IO .  *nsd : ;P j  

GBXERAL MAP& 

Ma of Indian Atlor, qlmrler 
~ t e e t s .  Nos. 00 8..W. .nd 71 
N.-E. 

l a p  af  Indian Atlms, full aheet, 
ho. I l l .  

Ditto ditto dilto. Noa. 60 
and 103. 

Ditto dilto ditto, no. 104. 

DIM PI^ BfAPI. 

Map of distriot Xpmeosingh . .  
Do. of ditto Dncca 
Do. of ditto ~urreedpd;b 
Do. ol dillo Raekcquuae .. 
Do. of dillo Noahholly ... 

Drawn 011 trells- 
lor poper, 

Corrections, nd- 
ditions, and 
chalk hill8 
dmwnon stone. 

Drawn on polish 
ed sbone. 

D r a m  08% Rmin- 
ed stone. 

Drmwn ull stone 

Corrections and 
additions lade. 

Dirto ditlo 

Corrections. kc.. 
mnde. 

&.drown 011 
stoua 

Dmwn on trnns. 
ler paper. 

Dilto ... 
llilto ... 

Ditto ... 

Ditto ... 

Corrections and 
colour stones 
prepred. 

Carrcclions. a d  
diliona. &e.. and 
colour atones 
prupared. 

Cormrtians and 
nddilionm mads. 

Correct~ona. od- 
dltion8, ol~rl 
calour alono 
prepared. 

Corrections and 
sddilionn mnde. 
~ i ~ l ~ d i l t ~  
Dilb, d i m  
Dntlo ditto 
Ditto ditto 

- - -. -- - 

Imperial ... 
Douhln roynl 

Doable ele- 
phont. 

Uitto ... 
Imperinl ... 

Rolf-aheet, 
douhle royal. ... Ditto 

.,. Poolscnp 

Ditto ... 

Double royal 

Ditto ... 
Dilto ... 
Ditto ... 

Ditto ... 

Ralf.sheetntlas 

... Anliqunrian 

.., Ditto 

,., Dllto 

Antiqunrisn ... 
... Atlns ... Ditto 

Dilto ... 
. p i  
... Atlas 

... frnwrinl 

Ditto . 
Ditto 

Do~nl~lc ele. 
phnnt. 

1nlI.#h&, 
drluble m).nl. 

...... 

Uo. ol  dilto Eylhat . . . . . .  

Jlnpr.  drown, prcciorrals. 
but prnmled durenp the prc. 
am1 year. 

G s a a n u .  Y ~ p n .  

Mnpaf Asam, in O abeett, mheet 
ho. t. 

Y i l h  ditto, a b e t  No.3 

Ditto ditto ahect No. 1 
Ijhctch ma & the rnt~nrrioa 

k l r c e n  &itlduslnn aud Cos- 
v1so 90.. 

Inoes MAP. 

I l ~ d u  to the mheels of distrirl 
P u r r m l p n .  

Carr id  orar .. 

-- 

U ~ l t a  dilta 

I'orrertionr, ad- 
dilions, rind 
coluur stotles 
pmpared. 

Colmbr stones 
PIFFmred. 

IJlltu 
Soloured h,linGd 

...... 

...... 

S 

2 

1 

1 

1 

1 

1 

1 

6 

6 

1 

13 

4 

3 

2 

1 

2 

I 

1 

1 
1 
1 
1 
1 

1 

I 

1 
1 

. 
I -  

306 

... 

... 

... 

... 

... 

1% 

150 

I60 

300 

620 

P82 

582 

182 

1.410 

03 

60 

10 

166 I N 

166 fin 
... 

006 

640 

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

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

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

582 

282 

132 

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

1.410 

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

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

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

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

250 

200 

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

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

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

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

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

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

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

200 

6 

l Pi16 

1,355 

1.040 

289 

282 

182 

1.410 

605 

600 

a00 

615 

6IP 

IMQ 7 10 

64 12 0 

Rs. 4. P. 

1.251 a 11 

1,117 15 8 

184 7 2 

184 7 2 

OS O 

72 9 1' 

66 15 0 

91 4 8 

406 0 7 

1,777 G 1 

%I 3 4 

2.9.70 0 0 

68.9 14 7 

470 9 4 

110 9 4 

218 15 0 

277 4 D 

115 8 6 

9.7 6 0 

31 0 3 
53 R 0 
ffl 3 n 
16 14 I1 
IS O 2 

773 19 4 

, 

N , ~  print. 

Cdilit,lo, 

Dilto. 

x0t  yet pri3. 
ed. 

Not yet pn111. 

Cdi)itlo. 

1)itto. 

 itt to. 

Not yet prlnl. 
ed. 

Ditto. 

Ditto. 

Ditto. 
DlLto. 
IPilto. 
Dtlto. 
Ditto. 



BTATEMENT OF WORK DONE BY THE LITHOGRAPHIC BRANCH, SURVEYOEQENEBAL'B OFFICE. 
BETWEEN THE IBT OCTOBER 1879 A N D  30m BEPTEMBER 1880. 

Vslne. 

Be. A. P. 

11,616 9 11 

0 

1.- 1 7  

1 6  4 6 

80 11 8 

00 14 7 

I84 1 0  
121 4 7  
11'd 8 7 

938 4 8 

128 14 1 

11 7 0 

108 5 6 

67 18 0 

34 11 l 
47 0 0 

417 6 10 

03 8 0 

103 I8 8 

Dsacnrerron OP IAPB. 

- 

BImAnrs .  

v o l . k  h t e  for /he S~irrvy Departmolt .  

I 

 ought rorwsrd ... 
RnIBnUB SUBVEX NAl'B. 

I,,~ district Furraedpare, it, 
1 s  a~,cota. ?heel, N o %  4 ond 13. 

per 01 dirrrlat Rnisholaye, in I1  
shcets. abcet! Nos. 6. 0. 7. 8. 0- 
10, and 11. 

M~~ 01 district lileldnh, in 7 
sheets. slieets Nos. 8 and 6. 

Znpa  &c. t~rr~tsfarrsd preuinu* 
1" jrom' the mfvoued shacfa. 
but printed durt11g 1110 P I ' u . ~ ~  
wear. 

D r s m r a r  ?dAPe. 

... M~~ of diatrlcl Rungpore 

... r it to Dinlyrepore 

... shallobnd ... Ei:: Jlllpsiguri . . . . . .   it^ G~~ 

Reprintd. 

QsanaAL Mare. 

oull lne map 01 India, in 2 aheets, 
aheats Noa. I nnd.2. ... outline map 01 I~ldra,  No. 8 h  

@ b R b h  rnn ol tho Province9 01 
t l e n ~ s l  8ehnr nnrl Ori*sn 

B I ~ ~  of jamoo ksrritnrios, in 3 
sh-ta slteets No*. I 2 and 9. 

M. o l ' ~ m t o r n  ~ o r ; g ~ h ,  aheet &. 10. 
 pol PanJn l~  short No. 1 ... 
b. of ~r i l l s l ;  Harrnnh. P e m  
~ i v i s ~ o n ,  ahcetr Nos. 3 and 4. 

In&* Drops. I n  nrcornpany 
A n ~ u u l  Report. 

lode. mnpq, Nus. I, a, 6, 0, 7. 8. 
and 0 partles. 

Index to t l~e lnd ian  Atlnq, s h n n i n ~  
SLIU OF the  Engrnving to 1st 
Ortobor 1870. 

Ou~lin,e lo,-,(, 01 I ~ ~ d l n . s h p i n q  tho 
propesr of Lha Impt.rtel Sllrvoy 
IB LO lnt October 1870. 

DInrnrcr J l a r s .  

- -- - - 

...... 

1 inoh= 1 mile 

... Ditto 

... Dilto 

1 inch= 4 miles 

... Ditto 

... Ditto ... Ditto ... Dttto 

1 inch=M miles 

1 i r c h = l l  milcs 

1 inch=l2 miles 

l i n c h  = 1 mile 

l i n c h  = 8miles 

Ditto 
1 ioob = 4 milea 

...... 

...... 

1 inob=lZ8milos 

...... 

...... 

...... 

...... 

Further r o r r ~ e -  
tions nnd nddn- 
tiotts mndo ond 
eolour stono 
prvpnrcd. ... Uitto 

... Ditto ... Ditto ... Ditto 

Coloor stonas 
prepsred. 

Corrrchiona 01 
milwnys and 
calour ntonos 
prapored. ...... 

...... 
Colour stono 

prepsred. ...... ...... 

Corrmtionl nnd 
colour stonor 
pru~~nrod.  

Ditto ... 
Ditto ... 

Mnp 01 distriot Ilnrjceli!l(l 
DO. 01 ditto l'iplpnnlll. ,aria 

Nnnkhollr. withe mIk llllla . . . . . .  Mop o l  dlatrirt senlkot 

Total ... 
l i l iseallan~oa~ mops. Lo. . . . . . .  . . . . . .  Dopnrtmo~~rnl forms 

O n r n o  T o r a r  ... 

- - -. 

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

...... ...... ...... ...... ...... ...... ...... ...... ...... . . . . . . I  ...... ...... 

W o r k  dotre ,for other U e p n ~ . t ~ ~ r e ~ a t s ,  
- -- --- - - 

...... 

... Doublerognl 

... Ditlo 

NAWO 01 DEPABTMBRTI. 

Fa rc ign  Dcpnr tment  . . . . . . . . . . . . . . . . . .  
Militnry d i t t o  . . . . . . . . . . . . . . . . . .  
Home. Rcrcnno a n d  Agricolturnl  I)cportrnoot . . . . . .  
Tclegrnph 1)epsrLment . . . . . . . . . . . . . . .  
Hengnl Ofice . . . . . . . . . . . . . . . . .  
Bfari i~o S ~ l r v n g  D r p a r t m c n t  . . . . . . . . . . . . . .  
Bznitnry Com~ninqioner . . . . . . . . . . . . .  
Quor tc r rn~~nt r r .<~enr rn l  . . . . . . . . . . . . . . .  
Metcornlnyical Rcporter  t o  llle Oovernment  of Ind in  ... 
A r c h m o ~ o ~ i c n l  Ynrvcy of Indin . . . . . . . . .  
Dmologicol Survey 01 Indin . . . . . . . . . . .  
Miscellnueo~ln d r ~ t v i n g a  . . . . . . . . . . . . . .  
Map#, h., drawn, b u t  n o t  p r in tcd  . . . . . . . . . . . .  

00 

B 

7 

1,100 

... 

... 

... Ditto I 2 

I 

I 

... / 

100 60 

160 60 

150 10 
150 60 
150 60 

160 81 

100 03 

... 26 

... 800 

160 @ 

... Atlw 

Doable e l e  
pllnnt. ... Antiqunrinn 

... I i  

... Daublaroyal 

... Double rogsl 

... Imporinl 

... Doubleropnl 

... Spcoiol 

... Imporinl 

lbub le  royal. 
Special on!d 
hlt iqoonan.  

... Ywlscap 

Ditto ... 
Imperinl ... 

1 
6 ...... 

...... 

...... 
1 
1 

...... 
3 ...... 
2 

1 2  
11 - - -  

1 3  
18 
6 
6 

18 
8 
2 

6 8  
9 

6 2  
2 

80 
8 7  

TOtn1 I 3 0 3  
-- ... 

4,108 

104 

0 

1 

1 

1 
1 
1 

2 

1 

1 

3 

1 

I 
2 

6 

1 

1 

908 

13 
3 4  
9 
6 

18 
3 
2 

6 8  
9 

6 2  
a 

80 
6 2  

338 1 86 

110 

200 

200 
Y O 0  
200 

181 

188 

46 

300 

200 

1 2  
2 9  
9 
6 

18 
2 
1 

6 8  
6 

6 2  
...... 

6 8  
4 1  

6.298 

684 

7 

. ... 

8.400 

400 

UH) 

8 0  

960 

850 
600 
850 

000 

40.9 

W 

300 

300 

1.lS.lOO 

8.127 

604 

7 

06 ,018  ) 18,861 1 4  6 

no. A. P. 

7 7 9  1 4  9 
1 ,966  4 0 

8 2 1  1 4  4 
6 1 9  2 o 
m8 o 2 
2 1 4  2 1 
488 13 1 
603  1 4  a 
028 8 10 

4,@8 0 11 
6 6 6  6 4 

6,069 6 4 
1 ,418  0 4 

I 

l o  
03 

6.100 

1 0  

1,000 

100 I 100 

7fi8 
3,690 
1 .880  
4.188 

29,828 
LYG 
8 8 6  

6.794 
4,407 

37.180 
6 

28.1Y7 ...... 

08 

800 

60 

...... 

1.138 
6.989 
2.160 
6.148 
7.409 

7 2 8  
2.826 
6,071 
6 ,388  

19.306 
7.@31 

21,024 
...... _-___-- 

88 

2,700 

160 

100 



S T A T E U T  OF WORK DONE BY T E E  LITHOGRAPHIC BRANCH, GUBVBYOH. 
QBNEIIAL'S OFFICE, BETWEEN THE 1 8 ~  OCTOBPR 1879 AND 3&Et SEPTEMDER 1 s ~ .  

Btuteinenf of ljlpe Work ezecuted, cxclttsice of ralrle of Tvn~tsfers, 4c. ,  already inrludcd ill the 
cost of the srre;al Lilhogr~plrrc Nnps ,  4c .  

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

BUBIBOFB. I 1 k.8 I "":"r 1 I":"" I "* ,,o~, 
COPICS. impressions. 

State~nent of Expenditure. 
. - -- - . . -. - - - - ......... - -- - -- - - - -- - - . -- 

( Ha a. P. 

Circular order8 . . . . . . . . . . . . . . . . . . . . . . . .  
Memornndn, &c. . . . . . . . . . . . . . . . . . . . . . . . .  
Fonns, &c.. fur Snrvey Department . . . . . . . . . . . . . . .  
Traurfers of hcndings. foot-notes, references t o  publinhed maps. 

fur Photographic Branch. 

... Total 

General abstract of out-turn and onbre of work petfor9ned. 
- 

Nunlber Number Number 
fiunIBcr. I s ~ z t a .  I coi:e. 1 i m p r ~ ~ s ~  

l b t a b l i s h m e ~ ~ t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,077 a B 
 ont tin gent charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  y : :  1 4BiG 9 1 -- 

T o t  ... 39,053 11 y 

R. Y. RIDDELL, Captain, R.E., 

Assistbot Surtryo, -Qene)..ul, 
61 charge Lithoyvuphic h u n c h ,  

Surveyor Generctl's Ofice. 

11 
4'75 

46 
1,801 

2,333 

6,647 
4,178 
4,512 
2,450 

24,152 
...... -- 
41,247 

1.10,100 -- 
1,60.3&7 --- 
2,64,318 -- 

-- 

DHPAPTUBNT~L WOBK. 

. . . . . . . . . . . . . . . . .  Oenorsl and dietriot mapa, bo .  
. . . . . . . . . . . . . . . . . . . . . . . .  Index mnps 

Reveone survey shect mnps. ecule 1 inch=l  mile . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Miscellnneous mnps, drc. 
. . . . . . . . . . . . . . . . . . . . .  Depnrtmental lorma 

Maps drawn, b u t  n o t  printed . . . . . . . . . . . . . . . . . .  
Totnl ... 

. . . . . . . . . . . . . . .  Work done for othcr Departments 

... Totnl of drawing and printing in Lithogrnphic Deportment 

. . . . . . . . . . . . . . .  Work dune in Type D ~ p n r t m e n t  

-. 

12,055 
7,378 
4,512 
2,700 

31.712 
...... -- 
69.265 

85,016 -- 
1,44,281 -- 
3,05,300 -- - 

1.310 
1.75.026 

69,024 
19,953 

2,54,313 

1.310 
2.33,511 
1.30.526 

19,853 

- - -  

36 
11 
16 
16 
41  
39 - 

169 

338 - 
487 

2,335 - 

-- 
Rs. A. P. 

6.055 11 2 
705 4 7 

4,225 10 1 
649 2 9 

3.769 3 4 
5,20714 Z -- 

20,612 11 B 

18,361 14  6 -- 
38,864 0 11 

8.334 12 0 - - 

ns. A. P. 

42 9 o 
3,692 Y o 
2.560 6 o 
2,03Y 4 0 . 

Totnl vnlue 

9.85.300 8,394 12 0 

. . . . . . . . . . . . . . .  1 ...... 47,199 5 11  



Eztra~tf1wtl8 a Report by M A J O ~  8. H. COWAN, R.c., Aasiatant Suprrintet~dent, Surt,~# qqf India 
Oficiati,rg in charge qf the Pholoyraphic U r a j ~ c h ,  Ssrceyo~.-Qenernl's Ofice-Beaso,~ 1879-80. 

I HAVE the honour to submit the usual tabular statements showing the amount of work 
performed in this branch of your ofice during the past year, from 1st October 1879 to 30th 
geptember 1880. 

A compnrison of the out-turn with that of the previous year ie presented in the 
following table :- 

I Ono~nrn~ w o n ~ .  I C A D A S ~ A L  M A P ~  I 

Originnl aectionn ...... 
Nemlives ... ... No. 

nib10 s aare'inehes 
pl~a~oarnp$ trnn~vlur ... N; 

~ l i t o  aqum iuohoa 
silver prlnra . . . . . .  NO: 
Ditto lnolbea . . . . . .  

pi mentprxntn . . . . . .  NO: 
&itto inch- . . . . . .  

Plqtinum prrnla ' ... NO. 
Dhtto ~ncl!es ...... 

T n n d e n  ta r w  ...... 
Number of pul!e 

 itt to of prrated ahoeib; 

The increase in  the ordinary work is due to the great demaud for maps of Afghanistan. 
The ondastral work has proceeded regularly throu l ~ o u t  the year, a t  a rate 

considerably below the full power of the establishment. b h e  supply of originals in the 
Revenue Office ran low during the cold weather of 1870-80, and the supply was only 
kept up by receipts of maps surveyed in the same sonson. But  since Juno 1880, when 
the Board of Revenue, North-Western Provinces, directed that tho system of congregating 
several small adjoining villnges in  one sheet should be discontinued and each village 

ublished by itself as a separate map, the work of the einoogmphers hns been very heavy. 
&or example, in one batch of eight sheets received from tho Revenue Survey Ofice, there 
were 50 different villages. These wero photographed on eight negatives, from which eight 
transfers were prepared aud put down on zino. From eacl~ plate as many retransfers were 
pulled ns there mere villages in the sheet; from eaoh retrnnsfer all the villages but  one 
were out out, and this one, with its proper title, adjoining village names, and notes, was 
put down on a zinc plate by itself. Previous to the issue of this order, sheets containing 
congregated villages mere printed as they stood, 25 copies being supplied for each village 
on the sheet. 

The expenditure of tho offioe during the same period (Surrey year, 1879-80) has 
been as folloms :- 

pp 

I I I Rs.  a. P. 1 Rs. A. P. 

... Gupcrintendcnt's salary ,,, ... ... 10,862  2 1 
ICslablishmont ... .,. .,. ... : :  1 24,107  4 9 1 
Housc-rcnt and taxes ... ... ... ... ... 4,492 13 G 
Contingeneics ... ... ,.. ... ... 1.RO8 1 0  7 

--A 

... Chemicnle, &c., rcrcircd from England ... ... 4,Sm 4 4 
Ditto ditto Me~lirnl Store Dcpartmcnt ... ... 67Is 0 

Stores and mntcrinls recrivrcl, oLhrr dcpnrtmcnts ... @%!) 3 3 
Paper rcccivcd from Englnnd nod Gorcrnnlrnt Stationery Dopnrtnlcnt 3,004 6 10 
Books and pcriodicnls rccrircd from Englnnd, no inroiec ...... 

--- 
Cadastral Surucys. 

I-- 26,851 3 0 ... Cheniirnla nnd stores rcccircrl from Rnglnnrl ... 20.,191 1 ti 
Ditto ditto di tlo 1\IrdirnI Store Deportment 

... Stores nu11 matcrinls from other drpnrtmcuta , . . 
I'apcr rcccirrd ... ... ... ... - -  

Total . / I.bl,Otil  G 7 I 1 . 0 l . l l t l  ti 7 

The total expenditure for tho previous year, 1S78-79, was RE. 1,02,348-14-2. 
The necessity, on financial grounds, for t.he separation of the ondastral expenditure 

on wages, chemicals, stores, nud contingenaies from the corresponding expenditure on 
ordinary offioe work hae long been a great inaouvenionce. If oorried out striotly, i t  would 



have prevented the transfer or loan of labour or materials from the office side to the 
cadastrd or oicc P-ersb, unless the smallest item could be brought to aocount, which 
hnrdly wheu the work ( f the two branclles was goiug on side by side in the 
same rooms. And, further, no chruge was made against the cndastrnl branch for superintend. 
ence, hoase.rent, and some other items, of all of which a large share was fairly debitable 
to it. Unti l  i t  could be authoritatively decided what this share should be, i t  was impossible 
to draw up a regular scale of charges for work done in  the ordinary office branoh. 

Your proposal to the Goverl~ment of India, in December 1870, to include the 
expenditure of the Cadastral Brauch in the Survey budget and recover from the different 
Provincial Ciovernments the value of the ondastrnl maps supplied to them at  the fixed rate 
(for 1880.61) of Hs. 15 for 25 copies of each photosincographed map and Its 10 for 25 copies 

of each xincograplied map, has cnabled this ofice to dispense 
Theerhb'ishuleut b'lls 'v'l' be with separate indents for the chemicals and atores required kept separate. 

for tho two branches* and to 1160 a fixed scale of charges 
for work done. 

No ohanges have been made during the year in the piocesses regularly used, nor 
has any new process been introduced. The work of the otGce is, as before, almost 
oonfined to photozincography, the amount of silver prints, pigment prints, carbon prints, 
collotypes, and platinum prints being compnrntively very small. A method of multiplying 
copies of oirculare, rough drawings, k o ,  inveuted in Germany and extensively used in 
England (where i t  is known as the hoktograph, multiscripts, kc., &c.), was tried and found 
to  succeed here, and a quantity of the necessary materials for working i t  was made up 
and supplied to o5cers in Afghauistnn. 



Slrttement shoroi~rg the Vczktc fl the W o r k  do~re  , for o l h c ~ .  Depar. t~~lcnla ~ I O I I I  1st Octobr~ .  1879 
to  3 0 t h  Scptenrbcr 1880. 

Government of Indin, F o r e i q  Wepnrt- 6 
ment. 

Govrrnment of India, nlilitnry Dcpart- 39 
meat. 

Government of Punjab. Public Works 2 
Dcpnrtmcnt. ... Government of B r n p l  ... 

Inspector-Gencml of Militnry Works 
... Qnsrkrmnster-Gencrnl 

Diractor of Gnrrison 1nat.rucLion ... 
... Inspector-Genernl of Ordnance 
... Marule Suwey Depnrtmeut 
... ... Port Office ... 
... Geological Survey of India 
... Director-General of Railways 
... Mnnnger, nnjpl~lnno Stnte Rnilwny 

Enginacr in Chief, Western Stnte 
linilu.ny. 

Erecutivc Engineer, Public Works 12 
Dcpnrtruent, 3. N. State Bail- 
way. 

Executive Engiuecr, Architect nnd 9 
Bldl t l i~~p Depnrtmcnt of lJnblic 
Works. 

Superintc~i(Li~rg Engineer, Wcst J u u ~ n a  33 
Cnnnl. - - 

Sn criutending Engineer, Wcst done 1 
Eirelc. 

Chief IEnginecr, Rnst Indiuu llailrrny 1 
Supe~iulendent, Carriage nud W q o n  1 

Ucpnrtmcnt. East 111dinu Hnihny. 
Execulivc En-incer, Dcunres Division 6 

Ditt0.O Cnlcutta Yuuici  17 
palib.  

Un~ted Rervire Institution ...I 13 
... Aaialic Socicly ... 3 

Deputy Commissioner, Ammoli. Dernr 1 
Yr~vntc Sccrrtnry to His Honor the 1 

Governor OF Bombay. 
Sir Hobert Sondeman, E.C.B.I. . . . . . . . . .  
Cnytnin It. Beavan ... . . . . . . . .  
Assistant Engineer, ncll~chistnn . . . . . . . .  
F. S. Grouse, Es OLTicintiog Deputy 13 

Mqistrnto ml$bollector. 
R. C. Duck, Esq. ... . . . . . .  
Superintendeut, Government Printing 39 
Captnin Cole, n . ~ .  ... ... 2 
Prrneipnl Tllomnson Collcge ... :i 
1napector.Gencml of Yolic~, Drnqal., 1 
Mekorolugicnl Rrporter to &\-em- 1 

mcnt. 
Irrigation Dclmrtmcnt. Public Vorks  11 

Dcpnrtn~ent, Punjab. 
Forest Drpnrtrncnt . , . 3'3 
Colonel Tnuner ... ...... 

Totnl ... 616 

Cndnstrnl, North.Westcrn Provioers 
(Photosincogrn dl=) 

Cnrlnslrnl, ~ o r t h - \ ~ e ; t c r u  I'rovinecs 
(Zinro rnphs) 

~ndnstrne Dlrrlnk (Sp~.rirnu~~ Photo- 
zincogrn 11) 

Cndnstnll, %c&nl ( P h o t o s i ~ ~ e o g m ~ t s )  
, (Zincogrupha) , . , 

Total Cndnstrnl 

GRAND TOTAL ... $058 



E.ctrnct/l.om the Nn~r.ntior Rrport qf J. B. N. HENNEEBY, ESP., M.A., Deputy Supo-inte,~d~,/,  
first Grade, in charge Hend.qtrartci~s Oflee,  T~.iyonoaz~tr~cal Bva~rch, Dchra Dan, for 

1879-80. 

T H E  following cost-table of work done in the Computing Branch is similar to the 
Cnlculating Btn~~cb. corresponding tables exhibited in the reports for previous 

years:- 

Clesses 2 and 5 are intimately connected, and are best considered in combination. They 
indicate a percentoge of 36 ogainst 324 of l a ~ t  yenr-an increnee due chiefly to the wante of 
o5cers who, having returned from the frontier, needed help in getting through the 
cnlculations of their field results. Otherwise, the avorage percentages above shown are 
nearly as usual. 

'I'he particulars of the work, indicated in a general manner in the preceding table, 

Cnleulnllvg branch. 
are given bereafter in such detail as seems 
desirable. 

Clase I ,  Rrcords, Librnr!/.-The work under this Lead shows a small decrease in the 
average per cent asaompared with former years. 

Class 2 ,  Compulntiona.- 

P r i n c ~ p o l  Triangulation (in duplicate). 

S o o r a s a ~  Taroon.-Iteduction of qondrilnteral figures, computed ... . .  2 
... Ditlo simple polygonnl figures, computed ... 6 
... Ditto compound figures. computed .., 2 
... Sphrriral mcesses, computed ... ... 96 
... Principal tr~ouyles, corrected ... ... ... 36 

Latitudes. lougitudes, and nzimuths computed (single deductions) ... 28 

Secondary Triangulation f in duplicate). 

... ... ... 26 

... ... 3. W. QUADRILATERAL m~ ... ... 
660 

N. E. QUADDILATEDAL. 80 
(Chiefly Kumauu and Gnrhwal, 

... ... ... and Jodbpore aeries). ... 3GO ... Auxllinry nzimoths, computed ... .., 176 
.-Trinngles, compoted ... ... 

Ditto, fcet and miles only, com- 
... pnted .., 

Latitudes, longitnden, and azimuths 
... computed ... 

Heights, computed ... 
(Desides, p repar in~  spnopsi.8 of ro~ultn,  

abstractlog angles, horizontal 
and vertical, k c . ,  &c.)  

160 NOTE-This keptapair I of com uteras tcadily 
nt worE (tuiLhout in-  
terruplion) for three 
whole months. 

J 



o ~ ~ ~ ~ ~ ~ D  L ~ . ~ ~ ~ ~ n ~ . ~ j . - R e d u c e d  North Polar distances of 140 slam from six different 
catalogues to epoch 1850. Computed results of fourth and fifth visits to 
Kalianpur, giving values of the latitudo of that station by 40 and 80 pairs 
(respectively) of North and South stars. Computed latitude of Dodagunta 
from observntions by Colonel Lambton, 9 values by North stars and 7 values 
- J  -~ 

The work performed under this class cannot be tabulated further. I t  may, however, be 
added tl,at a few eets of t h o ,  latitude, nud barometrioobservations were reduced for officers 
returned from Afghauistan. Some Actinometrio observations taken a t  head-quarters were 
reduced. Two new auxiliary tables mere computed, xsxiii of 35 pages (mile equivalents in 
feet and links for .001 to 10 miles), and xxxiv for finding the subtended angle from 
an observed vertical to a point not visited. Tables mere also computed for inoorporation 
iu the volume of electro-longitude work, Rc., kc., Rc. 

Chss 4, Srcpp/!/.-Data in manuscript has been slipplied to 20 officers. I n  a few 
instances this involved considerable time in prepiretion. Over 800 despntohes of forms, 
maps, oharts, books, Ro., have been made. 

Class 5 ,  Press Copy - 
N. W. QUADRI~,ATERAL.-SYNOPTICAL VOLUME VI1.-Prepwed tables of errata, 

addenda, references and contents. 
Jonarone S a n ~ a s  -Compared data for plates ; tables illustrative of f ina l  ccductiota ; 

in  hand, secondary tiiangles (so far  as computed). 
EA~TERN S I N D  S~~las . -Prepared  (in part) descriptions of stations, abslraot of 

an les, sums of squares and reductions of figures. 
8. E .  &UADRII.ATERAL, VOLUME V1.-Prepared some tables whioh were wanting to 

complete the set required for illustration of account of final reduction, vooa- 
~ y n o p t i e n ~  VOI. X. bulary of native t e r m ,  contents and errata et 

 itt to ,, X I I I .  addenda. 

Prepared addendum to descriptions of ~r inc ipa l  stations ; also put together Vizngapatam 
tidal observations for incorporation in Introduction of volume xiii. 

SYNOFTICAL V o ~ u n ~ s  XI1.-Introduction written. 
N. E. Qu~~Rl1,ATl<ltA1., Vor.un1es V I I  A N D  VIII.-Prepared (iu part) table of con- 

tents ; introduction, inclliding account of final grinding, partly done; Intro- 
ductory accouuts of triangulation on Budhon, Kangir, and Amlia series, about 
three-fourths done ; also 

EAET CALCUTTA LOXGITUUINAL s ~ ~ ~ e s . - h i m u t h  and co-ordinate lists prepared. 
Assnh~ LONGITUDINAL S t ~ ~ ~ ~ s . - A z i m u t h  and co-ordinate lists compared. 
EABTERN FRONTIER SERIRB, CALCUT.I.A MERIDIONAL SERIES.-Co-ordinate lhts  

examined and corrected. 
NORTH P A I ~ A S N X ~ H  SERIES ; NORTH MALUNCHA SBRIEB ; RARARA sEa~~s . -Examin-  

ed generally and rc-arranged the co-ordinate lists. 
S. W. ~ u ~ ~ R 1 ~ n . r e n ~ ~ . - D e s c ~ p t i o n  of principal stations, s ingi  series, compiled, 

and those of ail the series of this quadrilatoral compared. Red~~ot ion  of 
figures fiuished for about the fourth of the quadrilateral whioh remained 
undone at  time of last roport.. 

S O U T H E ~ N  TRI~ON.-Reduction of figures compiled for great arc, sections 8 to 12 ; 
Bombay, longitudinal ; Mangalore, moridional ; Jladros, longitudinal ; South 
Konkau, Ramnnd, longitudinal ; and Madras coast series (noeds oomparison). 
Abstract of observed angles, sums of squares table, aud table showing E. M. S. 
of observntion and graduation prepared for the entire trigon. The two latter 
snhjects need compnrison. 

Onsenven LATITU~ES.-Completed collection and tabulation as below :- 
(1)-Lists of stations arranged alphabeticnlly, ohron~logioall~,  and Intitudinallg. 
(2)-A preliminary stntiou table, giving name of station, series, latitude, longitude, 

observer, instrument, dnte, number of stars observed north and south, 
numher of observations (in general) to eaoh star, and total number of 
observntions. 

(3)-Lists of stars observcd at  each of the 104 stations, furnishing 117 distinct sets 
of observation. 

(4)-List of nll stars arranged according to right ascensions in six sub-lists, cones- 
ponding to ns many catalogues and periods. 

(5)-A general compilntion of all tho 006 stars observed, showing the several 
catalogues in which they nre or nre not forthcoming, number of deter- 
mining measures, and otller parts necessary for further progress. 

(6)-A general list of all stars arrnoged according to right ascensions, showing 
the several stations nt whicll they havo been observed, Ro., &o. 

(7)-A similar list, with argument, North Polar distance, and furnishing in addition 
the years in which earl1 stnr mns observed, Ro., Ro. 

EI.BCTHO-LONC~ITUDE VOLUNE.-Seventeen forms for publication of results preparcd 
after discussion, nccol.ding to iustmctions received from Lieutenant-Colonel 
Cainpbell ; some trt~nscription done ; and all press oopies sent in  by Colonel 
Campbell examined geuorally before sending to the printer. 



Mlecs~~a~rous . -Spir i t  leveled heights NO. 1. Bombny , Presidency.-Tables ,,I 
oootenta and errata prepared (the lntter is being extended). No. 2, B o n ~ t ) ~ ~  
Presidency.-Manuscript examined generally, and tables of contents nnd ermtll 
prepared Letter press compiled for preliminary ohart of the l\elucl~iston 
series. Also letter press examined for preliminary cllnrt of Relnt series, 
Enstern Frontier series (1877-78), nnd Burma seoondnry t r iangul~~t io~ 
(1878-i9). Several pnges of observed angles llave been abstracted for the 
Eastern Frontier eeries, south of 23". 

Class 6, P ~ F R S  Proofb'.-Tl~is olass is not susceptible of explanatory remarks. It has cost 
during t h i ~  year rather less than the average percentage as compared with that of former 
pears. 

Clrrta 7, Chnrta.-Examined or compared- 

Rednction chart of the N. E. qi~sdrilateral. 

. . . . . .  
Budhon meridionnl aeries. 

Final Rnngir ditto ditto. 
Knrnra. 
Cliendwar. 

IKclnt series, season 1879.80. 
Preliminnry Eastern Frontipr series, season 1877-78. ''''1 Mndrns Coast series, season 1878.i9. 

I n d e x  cl~nrt of seenndary trinnculation in British Burma (for office use) 
Rough chart of southcrn trigou (For office use). 

I n  addition, examined plates showing the figures of the Brahmaputra series (for 
illustrating professional volume of N. E .  qundrilateral), skeleton ohnrt of principal 
triangulation (for illustrating professional volume vi) ; also examined generally, chnrt 
illuetrating pamphlet of spirit levels No. 2, Bombny Presidoncy. 

Class 8, Stntiotrs.-Of ndditional duplicate lists one has been completed, making n tctal 
of 337 districts accounting for 3.197 stations, and four supplelneutary lists desoriptive ol 
24 stations have been issued to district officials. 

Clnss 10, Br~r~llnn~ortr.-Cause of disorepnncj between values of ~pirit-leveled points 
about Huhli, as obtaineci by operations southmnrds from Bombay, and northwards from 
Bangalore, examined into and reported on. Peges of sevcrnl hundred pamphlets of spirit 
levels arranged preparatory to btitching. Distribution list for aynoptioal volumes carefullg 
prepared. Adie's new standard barometer compared and ernmined, with the object of elicitil~g 
the onuses of large fluctuations iu the corrections due thereto, especially between morning nud 
evening observations. New rnnge (1 to 500 yards) for the Mussoorie Volunteer liitles, 
measumd. Quarterly list of mnps and charts published at  Dehra furnished to Sorveyor- 
General's Office pt Cnlouttn ; and three sots of pnges printed nt Dehra regularly forwarded 
to the anme oflice for snfe custody. Help afforded to various officers going to, or returning 
from, tho Frontier. 49 eets of time observations to the sun, taken and reduced. Meteorolog- 
irnl observations taken nt Dehra twica daily on every day of the year, and at  Muasoorie 
for six months; the results for Dehra supplied to the Meteorological Reporter to the 
Govetnment, North Western Provinoes, and dnily weather telegrams for M~lssoorie ns well 
as the anemograms for b tll Debra and Mussoorie supplied to the Meteorologicnl Reporter 
to the Government of India. 

The work annually performed by this branch during the past five years is briefly given in 
the following table, where the unit (a page of foolscap) is the same throughout. 

............ - - - - - . . -- -. . - - -+ 

/ 1875-70. 1 18707. 1 1 7 .  I I8i9.79. I 1 1 1 . 1 1 ,  

~. . 

Pages composed ... ... . 1 2,060 ! 1,8 b l  "fl 

.. printed ... ... . .  349,OM 495,673 630,894 1 590,013 1 ,494,lXi 
-- 

Aserngca lorn tnelva-montl~. 

An analysis of the pages composed, fwnishoa t l ~ e  following- 

Total ... 1,421 pngcs. 

Pngcs. 
For volume V ... ... I29 

... ... V I  2% :: voLmeo V I I  and V I I I  . . .  ... 36 
,, , OIS .W.Q.  ... ... 260 
,, , of eleclro-longitude . . .  46 - 

710 

Pngc~ 
For Spopticnl volume VII .. 21 

Ditto rol\~rncs of N. i:: Q. .. 217 
Ditto of S .  E, Q. ... B 

A 

2.11; 
For pnm lilets O F  epirit-lcvrlcd Ileigllln . .  76 
 or auxilnrp nnd olhrr n-orkin:; Lablcs . .  65 
Charts, orders, niemornud;~, LC. . . .  304 



Photo-eincographing Branch. 

The following are details of the work eseouted by this Branch :- 

M A P S .  

... Prints of maps in former yeara ... 
Guzerat survey, shoet No. 28, seclion 

North-Western .,. 
Guzerat survey, shcet No. 23, 

South-Western ... ... 
Guzerat survey, sheet No. 6. in f o u r ,  

sections ... ... ... J C ... Tirnh and the neighbonring country 
Kumaun and Garhwal forest map, sheet No. XXXIV (Sd,; 

Forest DepartmmtJ ... ... ... ... 
Pnrts of Arabia and Persia, nheets 1, 2, 3 ( f o r  Colonel Rosr, 

Political Resident, Pcrsian G u l f )  
Plnn of the country around More ( ~ l a t e " v 1 1 1  of Pol. V of t i ;  

Account of the Operations, p.) 
View of MorO Plain (P la te  X of t l e " ~ e e o s n t  of' the Oper=: I 

...... 
October 1878 

., 8 ,  

November ,, 
lions, &c.) ... ... 3 p  ,, 

Eye-sketch of the '  Route-march from"Patta Kisser Ferry to ... Herat ... ... ... ... S o  ,. 
... Hundes or Narikhorsum and Monyul ... ... ,, ,, 

Parts o fheb in  and Persia, sheets d,6,7 ( for  Colonel Ross, Pol i -  
tical Resident, Persian G u l f )  ... ... ... ,, .. ... Dehra Dun and Siwaliks (1-inch scale), sheet No. 1 . . . . . . .  

... Index to Cutch survef -, ... ., ,, 
. ... Debra Dun and Siwa &a (1 inch scale), siket No. 2 . .  December ,. ... Ditto ditto ( ditto ) ditto 3 ... , ,  ,, 

... Index to Guzerat survey ... ,.. ... 3 9  ,, 

... Do. to Kattywar ditto - 8 .  .. ,. 
Plan of Government Botanical ~ a r d e n s ,  ~ a h a r n n ~ o r e  (for 

... Superintendent of the Garden) ... ... ,. , ,  
Gnzcrat survey. sheet No. 6 ,, ,, 
Map of Explorations in Sikkim and a r ea t  Tibet, 'iip ~ x ~ l o r e r  

L .  (1876-76) ... ... ... ... ... ,, ,, 
Gucerat survey, sheet No. 29, section 1 , , ,  ,, ,. 
Sketch Map of the Dajeeling Division, Iiengsl,"'ffo, Forest 

... Department) ".. ... ... ... ,. ,, 
Guzerat survey, sheet No. 7 ... January1880 
Pnrts of Arabia and Persia, sheets 8. 10; 11, 12, "'(foi. Colonel 

Iloss, Political Resident, Persian (fr~v) ... ... ,, ,, 
Dehra Dun Municipality nnd Cantonment .,, ,.. ,. ,, 

... Kattywar survey, sheet No. 60 ... ... ,, ,, 
Ditto do. ,. 51 . .  ... ... 

Oilghit and surrounding country 
9 9  ! #  ... . , .  ... February ,, 

Xatt war survey, sheet, No. 41 ... ... ... 
&itto 

9, 8 9  

do. ,, 62 ... 
~ u z o r a t  survey, do. 7, section N. W. 

.. 3 ,  , I  ... 
Route-map from Herat to"bbe through Rousebagh and ~ u r u k i  :: Guzerat survey, sheet No. 49. section 1 ... ... 

Ditto do. , v  9 ,  

do. 9 . . ... 
Ditto do. No. 7, do. 9. E. ., ,, ... ... 
Ditto do. , 9  9 ,  

do. Y. W .  
Kumaun and Garhoal forest map, sheet KO. ~ 1 1 1 " i f o ~  fil.;ii ,, 8 ,  

Department) ... ... ... ... ... 
Gnzernt survey, stcct No. 7, section 1 3 ,  9 ,  ... ... . p i  ,, 

Ditto do. ,, 7, do. 2 ... . . .  
Ditto 

,.. 9 ,  ,, do. .. 7, do. 3 ... ... 
Ditto do. ,, 7, do. N. E. (for Bombay ~ n i -  ,. ., 

gatron Department) 
Ykctch Map of territory b e t i k n  ~ a b u l ' i n d  the ~ u s t a ~ b  ~a's's 

" " 
f i r  Mqjov Biddulpli) ... .. . ... ... 

Guzerat survey. sheet No. 6. section 2 ,1 3 ,  ... ... ... Ditto do. ., 27 9 ,  I, ... 
Kumaun and Garhwal forest map, sheet 'NO. X V I I " ' ( ~ ~ ~  Foirst  3 9  I, 

Dr artntent) ... ... 
&itto ditto ditto No. XXXV' f i r  ditto) ... May ,, 

,, ,, Ditto ditto ditto ,, XLI (for ditto) ,, ,, Guzerat survey, sheet No. 26 ... ... ... 
Ditto do. ,, 49;section 11 ... . . , 9 9  P I  

Ditto do. ,. 40, do. 12 ... ... I, 3 ,  

Turkestan map, shcet No. 2 (roduced to half scslc) I. I, ... 
Kumaun and Garhwsl forsat map, sheot No. X X I I I  i 0 . i  " " 

Force: Dc a , , tmnt )  Jnne ,, 
Kumaun a n 9  Gnrhwnl forest ;a shect No. X X X ~ =  fir d i t i i j  ,, ,, Ditto ditto 8 t h  No. X L  (Ibr ditto) , ,, 

-- 
Number ol 

8hQets 
pnoted 



SUBJECT. Whon published. 

... Gore Meridional series ... ... Knnl 
Eastern Frontier series, scason 1877-78 ... Preliminary 
Thvetmvo vih Prone. &c.. to Cane Nerrnis (second. 

Kattywar snrvey, sheet No. 63 ,.. ... ... 
Onzerat do. do. ., 27, section N. E. ( f o r  fi.i.igation 

D e p n r l m r n l ,  B o m b a y )  ... ... ... 
Turkestan mop, sheets Nos. 1 and 2 [tin-foil retransfers] ... 

. L. . 
... i r y )  &ason 1378.79 ... ... 

Trans-Indus Triangulation (portion of) by Lieute- 
... nant J. T. Walker, B.B. ... .. Rough ... North Maluncha Mcridional series ... Final ... ... Am48 Meridionnl series ... 

... Madras Coast series, season 1878-79 ... Preliminnry 
Knmaun and Garhwal Triangnlntion, 1064.78 ... Rough 

Ditto ditto, 1871-79 ... 
... Bndhon Mcridionol series ... ... l?i;al 

Triangolalion in Northern Arghanistan Rough 
Chart illustrati~ie Pamnhlet of Yoiri~.levelod ~ Z c h t s .  No. 2, 

June 1880 ... 
. . . .  ,, ... 

,, ,, ... 

. . . -  ... Bombay ~resrdency A ... ... 
Chart showinc Chains of Principal Triangulation weat of 92" .. 
Reduction c h h t  of the South Mbluneha Meridional series, Final 

Ditto ditto PLnisnnth ditto 

1 '  

1 
2 

Guzernt survey. sheet No. 27, seclion 
North-Western ... . . . .  

Gnzernt snrvey, sheet NO. 27, 
South-Enstern ... ... . . . . .  

Rangir Meridionnl series ... ... ... 

Besides the  foregoing, 583 blue prints, and 1,021 silver prints (433 subjects) were prepared for the 
use of the Engravers and for Executive Officers. 

CHARTS. 

SUDIB~. 1 When published. I E" 1 9~;~;1* 

- 

136 

20 

1 

1 

1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 

1 
1 
1 

173 

Guzerat survey. sheet No. 27. section I 
South-Western ... ... J l. 

... Qnzernt survey, sheet No. 6, section 1 ... 
Ditto do. ,, 7, do. 4 . . ,  ... ... 

... Ditto do. ,, 27, do. 1 ... ... 
Ditto do. ,, 27, do. 2 . . .  ... ... 
Ditto do. ,, 21, do. 3 . . .  ... ... 
Ditto do. ,. 27, do. a , . .  

Sketch N a p  to illuslrato progress of recent sn;;eys beyodd 
the Sind Fronticr ... ,. . ... ... 

Kattywar survey, sheet No. 39 ... 
Reconnaissance of the Tarnak and Khushki Bud valleys, from 

Shahjui ta Kandnhar ... ... ... 
Map of Sibi and the Lower &inn ... ... 
The Tarnak and Ghazni Valleys, from Shahjni to ~ l ' a z n i  ... 
Sketch Map of Ghnzni and the surronnding oonntr 
Knmaun and Garhwal forest map, sheet No. Ld ( f o r  lCore;i 

Department)  ... ... ... ... ... 
Guzerat survey, sheet No. 26 ... ... 
Cutch and the Runn ... ... ... ... 

Total ... 

Total ... 

4 

2 0  

17 

19 
83 
85 
95 
85 

117 
87 

63 
89 

240 
116 
244 
227 

70 
168 

12 

16,100 

, ,  ... . . . . . . . . . .  
, ,  ,,... 
S T  ,, ... 
, ,,... 
,, ,, ... 
' " "' 

,, , , . . .  
" " "' 

August , , . . .  
, 9 ,  ... 
,, ,, ... 
, ,. ... 

September,, ... . . .  ,,... 
,, , , . . .  --- 

...... 

nee. 1879 .. 
Jan.  1880 ... 

... 8 ,  

,! .., 
G b .  , ... 

... 3 .  

... 9 ,  

,, ... 
~ b r c h  ,. ... 

9 ,  . . ,  ~b , ... 
June  ,, ... 

. . . . .  
Ju ly  , ... 

,, ... 
A'igust ,. ... 

...... 

DIAGRAMS. 
- 

Buormn.  ( Whm w b h ~ h o d .  N\:!,p I 

2.27 1 
.. ... Professional and O0ice Forms ... ... 1870-80. 17,230 

Labels for packing eynoptical volum~s, Qrent Trijionometricnl Survey ... " 1  . . . .  1 670 

Nov. 1879 ... r March 1890. 
Pol gons and other Ggnres to illostrato figural reductions for ... ... of tho Great Trigonomatrical Survey, Bench-marks, kc.  Juno , , . . .  

... August ,, 
Sept. ,, ... 

608 
8 

14 
20 

684 
967 



The total number of negatives taken is 909, the number of ohromo-oerbon printe, 
1,070, and the number of transfers to zinc, 196. 

Cantraeting the work perlormed since 1875-76 we have :.- 
.- .-............... -. ....................... . 

YBAO. 1 Map#. 1 llluc-prints. I tiilrcr-prints. / Cbnrtn. I Diapams. I Forms, &c. 

An abstract of the work exeouted during the past five years stands thue :- 

M a p s ,  char ts ,  a n d  d i a g r a m s  . . . .  ... 
q u e - p r i n t s  ... ... ... ... S11ver.prints ... 
F o r m s ,  &c. ... ,.. ... 

The deorewe in the total number of maps, as oompared with the total for the previous 
peer, is due to the ciroumstance that  the latter total iuoluded no lees than 8,568 copies of 
Afghanietan w d  l'urkestan mapa, while in 1879-80 the number of copiea of these mape 
printed, was below 500. 

Drawing Brnnch. 

16. The work performed in this Branoh ie as fallowe :- 
- 

DBEOOIPIION 01 WORE. 

FINAL CEABTB. 

nongir Meridionnl series ... ... ... 
Budlron ditto ... ... ... 
aurwdni ditto ... ... ... 
Knr6rn ditto ... ... ... 
Huriliong dibto ... 
Chendwnr ditto ... ... ... 
Cnlcuttn ditto ... ... ... 

... Reduction chart of the  S o u t l ~  1'Qmnnbtb arriee ... 
n i t t o  of the South hlnlhnrhn series ... 
Ditto of tbe North-Enat ~ o d r i l n t c m l " '  ... 
Ditto of the  J o d l ~ p u r  N e r i d i a ~ ~ n l  series ... 

Bkoleton c l ~ n r t  o l  principnl c l ~ n i ~ ~ n  of trinagulationn n e s t  of 
Meridian o l  920 ... ... ... ... 

PsBLlmrN~nn N o m a a I o ~ r ,  C n r a r a  

... Beluchintnn series. senson 1877.79 ... ,,, 
Relet ditto 18iY.80 ... ... ... 
Knndnhnr ditto 1878.79 ... ... ... 

COUPILATION. 

Spirit4eveled hcigl~ts, shretr 76, 80. nnd 82 ... 
Pnrts of Arnbin nnd I'rrnit~ for Coloonel E. C Rosa. Politicql 

Roaidnnt, Pcrainn Ctulf, in cxtonsinn of his mnp ..i 
Mnp o l  tho K ~ ~ r n m  nnd Khast Vnllora aurvel'ed in 1879 by 

Mn,ior Woodthorpe, n . ~ . ,  nnd Cnprnin Martin, n.o ... 
P r ~ l i ~ n i ~ ~ n r y  lnnps o l  parts of Algl~~nis tnn ,  nl~ccts I, 2, and 3, 

for Cnptuiu C. Strnhnn, &c. 
Prclimtnnry mop of  pnrt of ~ighnnistn'i ' for cnptnin' C. St rabA;  

&c. . , . 
Bketch Mnp o f " h r r i t a r ~  between i i b u l  nnd i ; e  ~ u s t n g l ;  

Poas, for Mnjor Diddulpli ... ... ... 
Lnngongo Mnp or countries between K ~ b o l n n d  I&, for dilto. 
TurLentnn Mnp, abeotn Nos. 8 and 4 (6th edition) 

- - = . =  

No. o a  S n r s r o  
OR D l a a ~ r m s .  Scale one 

inch = RBYABEU. 

- 

1 ...... 
1 ...... 
1 ...... 
1 . . . . . . . . .  
1 
1 
1 
1 
1 
1 

1 

..,,. 
1 
1 

. . . . . . . . .  
2 

I 

8 

1 

1 
1 

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

...... 

...... 

...... 

...... 

...... 

...... 

1 
...... 
...... 
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...... 

...... 

...... 

...... 

...... 

...... 

4 
4 

: \For  redaction t,, , ~ h o t o - z i n c o ~ r a ~ b ~ .  

96 

4 
4 
4 

4 

J 

1 For reproduction on 
b lull scale I ~ J  photo- 

J ~ i n c o g r s ~ l ~ ~ .  
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02 
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Atlnn reductions of slleeta 1 and a Kumnun nnd a a r h w a l  

No. on S u s s ~ n  
Or DIAQB~ME. 

Finished. I n  hnnd. I 
s~lrvcy. 

~ t l n s  reductions of sheets 1. 8, and 8, DeLm Dun nod Siwaliks 
survey. 

Scnle one 
inch = 
miles. 

Level8 in  t h e  Sindh Sngar Donh, Derajat Circle ... ... 
Mnp of Sibi and t h e  Lowcr Bolnn, by Major Bcovnu ... 
Sketch Map t o  illustrnte recent survey operntions beyond the  

... ... ... Sind Frontier ... 

P r e p r e d  n trace of " The N ~ ~ l l a h ' s "  mop of explorations for 
... the  Foreign OWce ... ... ... 

... Prepared rough char t  of t h e  Southern Trigon ... ... Drew " T h e  Mallah's" route-mop t o  illostrnte his report ... Completed Colonel T n n ~ ~ e r ' s  Unp of country round Oilghit 

P r e p r e d  trneinps of mnpof  roots  from Ohe t o  Hernt  ... 
Revised, corrected. nnd enlnrgcd route-mnp of Western 

... ... Himalnyne. Punjnh, &c.. .. ... 
Prepared forms, professionnl nod others ... . , . 
Prepnred rongh charts of t h e  following :- 

(1)-Colonel Tanner's nod Captain C. Strnhnn's p o i n t ~  
In Afghanistan. 

(2)-Quetta triangulation 
(3)-Knys t o  Peaks, Lieutennut Wnlker's trinngnlntion 

(Trans.frontier.) 
(4)-Khanpisurn aeries. 
(6)-Eastern Sind seriea (approximate ) 

Prepared rongh chorts for Mnjor Leach, Cnptain Holdich. and 
Colonel Tanner ... ... ... 

Drew rough map of explorntions by "The Mullnh," " Havildnr' ... ~ n d  other explorers ... 
Yreonred trnciaas of t h e  k r i  Doah and Rechna Doab Cannle. 

... s iee ts  ... ... ... 
Prepnred descriptions and dingrnme of benchmnrke  of nhove- 

named cnnnls. nod of t h e  bench-merks of t h e  Sind Sngar 

I 
Sections 

4 ...... 

...... 

...... 

...... 
1 

...... 

...... 

1 
...... 

...... 

...... 

Doah Cnnala ... ... ... . . . . . . . . .  
Prepared tracing of contoured mnp of Bannn Valley nnd 

. . . . . . . . .  Index Mnp of leveling operntions of Sind 6ngnr D m b  

Atlos scale 

I Milcn. 
2 
2 

1 6  

8 

l a  
8 
4 -- - 

Versts. 
2 

Miles. 
32  

...... 

...... 
8 

lnserted bouodnrieg in  chorts of t h e  following trinngulntione :- 
(1) Assam Vnlley ; (2) North.Eastorn Lonqitudinnl 

series ; (3) Enstern Calcutto Lougitudinnl series. 
Eramined, corrected. nnd pnsaed for t h e  press, original mnps of 

topographical murveys ... ... ... ... 

For incorporntio , i,, { otlns sheets. 

36  

For  level sbeets. 
For  photo-aincogrn. 

P ~ Y .  

For  photo.zincogm. 
P ~ Y .  

To accompany N n r r a  
tire.  

Sunpended. 
For photo.zincogrs- 

P ~ Y  

Ditto. 

For eagrsvers. 
For photo-zincogre- 

P ~ Y .  

F o r  silver prints. 
-l 

Varioaa I 
acnlen ... Fnr nltoto.zincoarn- 

...... 

...... 

...... 

P ~ Y .  
Ernmined s a d  pnasad for t h e  preslr, proofe of maps and charts 1 264 . ) Ditto. 1 
Coloured. 8.838 maps. 
In hnnd, the  new list of mapsnnd charta in Drawing Office. 

i 
J For level sheets 

I n  addition to the foreqoin oonsiderable help was afforded to Captain Holdioh and 
Major Woodthorpe in shading $0 fair sheets of their aurreys, and in sorting and den- 
patohing various maps (originals, prints, &o.) that had aooumulated at Mussoorie from the 
colleotions brought in by Frontier Officers ; besides other miscellarleol~s duties required 
chiefly in oonneotion with the war in Afghanistan. 

Correapondo~ce and Stor% 

The year'e oorrespondenoe is represented by about 1,300 letters and some 600 offlce 
Memos. $0. The wants of Trans-frontier O5cers were necessarily large. I n  all, of instru- 
ments 175 were despntcbed, alld 298 reoeived; of stores, 11 artioles despatched and 23 
reoeived; presenting a total of 5G packages, and 47 parcels despatohed, and of 116 paokages 
and 198 paroela received. 

AE mentioned in last report the solar photogrnphy work was suddenly interrupted by 
the death ol the hotographer, Mr. M. Meins. The work wna resumed, under orders from 
the Beoretary of itate, by Mr. L. 8. Clarke, Surveyor, 2nd grade, after suficiont tminiog, 



Total number 01 si lvorprinta-1.9~.  

on 17th December 1870. The period under review comprises 289 days, of which the 
working facts wiil be found in tho following table. 
- . ~. - - - 

From above, and from facts of preceding reports, may be gnthered- 
With regard to bad weather, when the sun was invisible throughout the day, tho 

percentages are- 

N u m o ~ s  os n a ~ ~ .  

1877-78 ... ... ... ... 9 in 100 days, obtnincd from 273 dayrr. 
1878.79 ... ... ... ... 11 ditto ditto 89 ,, 
1879.80 ... ... ... ... 14 ditto ditto 289 . . .  

The last is reckoned on the complete year of 365 days, becnuse when the work was in  
abeyance in October and November bud weather very rarely occurs. 

Again, as regards visible solar phenomena, we have- 

h'vnnsn OF N x a a r ~ m s .  

... 1877-78 ... Phenomena visible on 27 in 100 days obtnined from 273 days. 

... 1878-79 ... ... 26 ditto ditto 89 ,, 
1879-80 ... ... ,.. 66 ditto ditto 289 ,. 

Nrvnan on DATE 
IVIIBX 8 0 r . 3 ~  

P n h ' r o r E N A  wRnE 

-. 

18i0.80. 

n~co!ohcr . . . . . . . . .  
Jnuunry . . . . . . . . .  
I . . . . . . . . .  
l o r r b  . . . . . . . . .  
Al~ril . . . . . . . . .  
31 ny . . . . . . . . .  
Jllno . . . . . . . . .  
July . . . . . . . . .  
Aunust . . . . . . . . .  
&111elnber . . . . . . . . .  

Tot01 ... 

from which the increase in  so called "solar activity," as mensured by number of days, 
when features mere visible, is obvious. I n  all, Mr. Clarke took 579 negatives including 
runs, and prepared 1,346 silver prints ; the weekly despatch of these to the India Office was 
made with the usual punctuality. 

...... ... -- ... - . . -- . . - 
Eolnr Phenomenn. 

8 
2.5 
21 
?B 
20 
2~ 
21 
18 
PO 
25 - 
232 

16 
31 
PO 
31 
30 
31 
30 
31 
31 
30 - 

Y80 

0 
0 
7 ...... 
1 
3 
O 

13 
6 
6 - 

62 

7 
23 
15 
21 
2L 
ZI 
18 
19 
17 
18 - 

170 

1 . .  
I 
3 

...... 

...... 

...... 

...... ...... ...... - 
6 

0 
19 
17 
23 
18 
28 
24 
11 
29 
u -- 

101 

...... 
I4 
18 
a t  
IS 
21 
11 
3 

In 
8 . - 

141 

10 
12 
11 

18 
6 
8 

20 
8 
5 -- 

08 
-- 

0 
17 
0 
9 

18 
10 
28 

A 
22 
34 - 

171 

29 
60 
50 
74 
76 
il 
an 
30 
BJ 
60 - 

6iO 

...... 
0 
1 
2 
:I 
a 
2 
2 

...... 

............ - 
22 

0 
9 
i 
8 

17 
4 ...... 
0 
0 

- 
GO 





M
sn

th
ly

 M
et

eo
ro

lo
gi

ca
l 

re
su

lts
 t

ak
en

 fr
om

 t
he

 R
rg

is
le

r 
ke

pt
 a

t 
th

e 
H

ea
d-

qu
ar

le
r'

r 
O

pc
e,

 T
tig

on
om

ef
ri

ca
l B

ra
nc

h,
 

Su
rv

ey
 o

f 
In

di
a,

 D
eh

r~
 D
un

. 

1 
B

A
K

O
Y

E
T

E
R

. 
1 

II
Y

G
IU

JY
E

T
E

R
. 

1 
T

E
IE

R
U

O
JI

E
T

E
E

. 
1 

A
.

 
I 

W
IE

D
. 

1 
C

L
O

U
D

. 
- \ 

A
T
 8

-8
0 

A.
 M
. 

I 
A
T
 3
-3
0 
P.
 M
. 

I 
A
T
 9
-3
0 A
. 

M
. 

( 
A
T
 3
-9
0 P
.
 J
. 

\ 
D

an
 B

um
. 

I . 
W

E
T

B
U

D
. 

18
79

. 
I 

N
. 

I 

,8
03

 
,5

84
 

,7
10

 
41

.1
 

,6
19

 
41

.2
 

.4
31

 
86

.2
 

29
.2

 
72

.0
 

36
.9

 
55

.0
 

59
'0

 
33

.5
 

47
'3

 
2 

.6
6 

S.
S.

W
. 

IS
Y

O
. 

I 

Ja
nu

ar
y 

...
 

.9
28

 
'5

94
 

.7
U

 
,5

27
 

'6
64

 
46

.2
 

.7
3

0
, 

47
.2

 
.4

93
 

90
.5

 
31

.5
 

76
.1

 
3E

.2
 

56
.5

 
70

.2
 

36
.7

 
50

.3
 

3 
1'

67
 

S
.S

.W
. 

F
eb

ru
ar

y 
...

 
,8

52
 

,4
36

 
.7

13
 

.7
63

 
.4

56
 

.6
40

 
47

.7
 

7
4

9
 1 

43
.8

 
.5

65
 

66
.7

 
29

.0
 

76
.5

 
3

5
0

 
56

.9
 

62
.4

 
33

.9
 

6
0

2
 

8 
*

3
.9

0
 

S
.S

.W
. 

i 
M

ar
ch

 
...

 
'8

21
 

.4
72

 
,6

59
 

,7
29

 
,3

79
 

'5
68

 
65

.6
 

.5
.iS

i 
5

7
.1

1
 

,4
09

 
10

6.
8 

4.
2.

0 
91

.8
 

48
.8

 
71

.4
 

74
.3

 
4

4
9

 
6

0
0

 
... 

...
...

 
S

.S
.W

. 

A
pr

il
 

...
 

,7
07

 
'4

63
 

'5
82

 
,5

91
 

3
8

4
 

'4
83

 
5

6
 

,3
96

 
5

1
4

 
,2

66
 

11
5.

4 
51

'9
 

98
.2

 
60

.2
 

80
.0

 
75

'5
 

48
.8

 
63

'7
 

3 
.3

1 
S

.W
. 

M
ay

 
.. . 

%
13

 
'4

05
 

.5
10

 
.5

&
7 

,3
89

 
,4

13
 

61
.5

 
.4
5Y
 

61
.4

 
.4

07
 

11
8.

7 
56

.1
 

10
1.

0 
60

.8
 

81
.7

 
81

'0
 

54
'4

 
67

.4
 

8 
2

1
7

 
S

.S
.W

. 

Ju
n

e 
. 

51
2 

2
1

8
 

3
6

2
 

-4
2

8
 

lf
i4

 
70

.1
 

,5
97

 
69

.1
 

,5
01

 
12

1.
7 

69
.7

 
10

6.
4 

68
.1

 
86

.7
 

87
'2

 
54

'0
 

7'
5.

5 
12

 
9

1
0

 
W

. 
1 2

8
2

 , 
. 

Ju
ly

 
...

 
4

9
0

 
'2

P9
 

'3
97

 
'4

33
 1 

'2
38

 ) 
.3

97
 

74
.7

 
,8

62
 

76
'3

 
,8

41
 

10
9'

6 
68

.0
 

90
.0

 
50

'5
 

79
.1

 
81

.4
 

66
 5

 
74

.6
 

26
 

33
.3

4 
S.

E
. 

1 
I 

A
u

g
u

st
 

...
 

,5
69

 
'3

71
 

,4
22

 
..1

70
 

,2
96

 
73

.6
 

.i
lS
 

73
.1

 
.PO

8 
11

0.
8 

66
.3

 
91

.0
 

68
.9

 
80

.3
 

80
%

 
65

%
 

76
.4

 
17

 
16

.9
7 

S
.W

. 

S
ep

te
m

be
r 

. 
7 

0
 

8
1

 6
3

3
 I '350 1 

:l, 
70

.7
 

7
7

5
 

5
1

 
i2

7
 

10
8.

3 
61

%
 
90
.6
 

65
.0

 
57

.4
 

79
'1

 
6

2
3

 
71

'7
 

12
 

13
,4

4 
N
 N

.W
. 

I 
N

or
B

.-
T

lu
 

bc
tg

ll
l 

01
 th

c 
H

nr
om

ob
r 

ci
sl

cr
n 

aM
vc

 m
ea

n 
se

a-
lc

1.
c'

 a
t 

li
on

ch
i 

is
 ?
?3
?1
1 

fc
w

t. 
R

cp
. 
No
. 
12
21
6J
 - 3

60
-P
U 

3.
H

l.
 





~ ~ t ~ ~ ~ l  from /hr Prncerrli~~gs qf tir Covernar~l/ cf I I I I ~ ; ~ ,  Ilon~r, Rrz l ras~  rind .4gricsll1rral 
DrparO~tcnl (drira,ys),-lVo. , dated Sitt~I11, the 1Uay 1881. 

READ- 
General Report, on thc  Opc.mtioo.; of tile Survey of I t~~lis  1111ril1~ the yrar IFl79-30, 

submittcd \ritli the Surveyor Generill's letter No. 903, dntcd 211d April 1W1. 

R E s o ~ ~ ~ 1 o ~ . - T h e  thirtl rrport of the amalgamated Dcpartmcnt of the 
gllrl-c.y of In(lia, deals, as usual, \%-it11 the survcys in process of execution hy 
tllc ~ ~ i q ~ ~ ~ ~ ~ t ~ i c a l ,  Topoqraphical, 2nd Cadnstml Sul'rey partic?, IJitll Kco- 
lSmpllical an(l operations, and with the work of the llca(l-(lnartcr 
o[Kces a t  Calcutta mlrl Ycllra Dhn. . 

2. TjIe Surveyor General reports that, in rrspcct to Peninsular In(lia, the 
princ.ipnl triangulntion of the tvIioIc country may uow be regarded as fully 
c.om131ctcd. I n  Northern Tndia the small chain of triangles ~vllicli has yet to 
hc ~ l l  prol~al)ly he fillislled within a few montlrs. During tllc ycar 
three parties mrrc rml)loyrd on principal and one on sccondary triangulation. 
Coloncl Bmnfill, nhose skill arid cncrgy in tlre conduct of the modcrn opera- 
tions in Soutl~rrn Indin are conlmcndctl in t l ~ r  Report, brol~qht thc \\-o1.k of tho 
IIatlms const pnrty to a close. After an  interval of nrarly a century, a 
I-egular series of trianqles has thus hrcn now laid down betn-ccn Madms 
alitl Cape Cornorin; and a branch scrics has hrrn c ~ t r l ~ d e t l  to connect the 
Survey of India with tllat of Ccylon. Colonel Bmnfill's party also cxecutcd 
some sccontlary triangulation, fixing thc poritions of thc liqht-l~ouscs a t  Pondi- 
cherry and Ncgapatnm, and linking a chain of trianqlcs estcnrling 1lort11n:~rds 
to 1'on:lni wit11 one brought, donn from tllc BEangalorc longitudinnl scbrics of 
1873-71. I n  Eastern Siucl, under the ordcrs of Czptuin Rnyeru, an arca of 1,278 
square milcs vraq corcrcd by principal trianyalation ; tlrc chain of sccondary tri- 
angles between Khelat and Quctto was finislled; aud a work of mncl~  irumediatc 
practiral valuo, tllat of reducing the operations mld preparing thc charts of tho 
triangulation betlvecn Jacol)al)nd, (J,IIc~~~, Rhclat, Kandaliar, and in the 
l<llal<r(v, vallcy 11-as mrried on 11y Mr. Hennrsscy. Tlre En<tern Frontier party 
xvns occupied in Sian~csc tcrritorg in the neighbourlrond of Bnnkok. I t s  
proqress n-as s o m c ~ ~  llnt iiupcded by sickncss nnd other clificultics ; but Captain 
Hill cordially acknowlcdgcs tlrc nsqistancc which Ilc rcccil-rd from the Siamcse 
C~o~crnmcut ant1 thc British Consul. To this pnrty belonged tho late 34r. H. 
Urrrrlcy, n llose scrl-iccs lrad bccn assiduous mld s~~rccssful, and n llosc death, 
a t  a ~omparati\~cly carly age, is much regretted. I n  British Burma nu inron. 
sidmablr amo~ult of sccondary triang~dation mas eifcctctl arouud and to thr  
north of Basscin. Thc triauqulation bctncen Rangoon and the main-lantl 
oppositc thc lhislina shoal nas a1)audonccl ; and, instead of it, a t m ~ c r s e  was 
c.sccutctl formiar: one of the main circuits on which tlrc cadastral survey of 
t l ~ c  Llautlralraddy di5trict ill bc l~ascd. 

3. Topograpllical survcys mere in progress in Mysore, the Deccan, Kllml- 
rlesll, Guxcrat, ICattymar and Cutch, liajl~utana nntl Central Intlin, in tho 
Mi~znlYarnaqar and Mecrut districts of the North-m-cstcm Provinrcs, and in tlre 
Sylllet district of Assanl. Elcvcn parties in all mrrc c~igagcd upon tllcse oper- 
atio~is, as in tho preceding Scar. The Mysorc pnrty uns to :L grcat rntent 
cmployctl in nlappinq thc Mysorc and Knnnm Frontier for tllc use of the 
Roundi~ry Commission ; 1,911 square milcs of dctailcd topogml~hy wcrr executed 
in tl1c ~Lalnnd forests; and 188 squarr milrs in the ricinity of R.lnr:alorc. The 
smallness of thc outturn i.; csplninrtl 1,y sicknc<s ant1 the cscclption:~l cllaractcr 
of the co~~n t ry .  Thc total arcan, \urvcyctl 11y the pnrty up to tllc cud of last field 
sc'ason amounts to 9,:IlG sqnarc milcs, rhirfly in thr  Nundytlroor: di\ isiou. Aboutj 
t\\o-thkds of tho Statr, 01% 18,000 square miles, remain to 118 \~uvcgctl in detail, 
of nlric.11 t l ~ a  qrcater part has been corcrcd 11y prc~liminnry trianqulation in 
:~tl\nnc~c~. 01 thr t\vo Dc~rc-rn~ parties, on(- in the so~~ t l r  nrconlplish(.tl , n r  outtlun 
()I' ?,O.'H squn1.r miles of topoyrapl~g, ~)ri~icipnllg nronntl Slrolipur, but including 
also a <m:tll portion of tlrc I<onh:ln south- vest of 3Ial~;ibalrsl~mr. Larqc s(.alr 
nlnll\ of fhc c3ity mu1 cantonu1c~nl of S l t 5 ~ 1  wcrc also romplctetl. 17111.tlrcl. north- 
\+artla, in t l ~ c  part of tlrc Konhan l~rc1~arcd 1)s preliminary tl.ian,nulatioi~ during 



the preccdinq smsnn, flir topo=.mpliic*:~l survcy mas rommencerl tllc scrollll 
party in n lrilly rouu11.y ro\ered lcith tltbnse junqle. Nlcve~l huntll.ctl 2nd 
fifty squarc nlilcs wcrc also snrvcycil in tlitl DL.c.canll ;~ l )o~-c  tlic (;h:~,ts. lylc ~ 1 ~ : ~ ~ -  
dcsl~ pitrty, ill atltiilion to some triang~llation and t ~ a r c r a i n ~ ,  cornplctcll tile 
dctail of :I tract to lhc mcst and nortll-vest of I)l~ulia in the Khantlcsli district, 
including the uppcr hisin of the PAnjIim vallry. T l ~ c  \\,ark of the Guzerat party 
is pul)lisl~cd on various scalos-1-inch, %inell, and 4-inch rc~pc>ct i \~ . l~ .  
Ortlinary topogmphy \\.as in 1)royrcss in thc illinird~bad, Broach, and Surat col- 
lcctorates, ancl in the Baroda, A!t.~hi Kint :~ ,  lLc11a Kiuto and Sacliiii Statcs. 
The 4-inch forest survey of thc Dmgs was continuerl. Thc outtuln of 
l o p o g ~ ~ ~ p l ~ y  executed by this party mas sorucwliat diminislicd by causes 
similar to tl~osc wl~icli impeded the party in Mysore. With tllc coml)lction of 
the district of Olilltimnntlal, a t  tllc \\,estelBn estrcluity of the ICattyn-nr l)ellinsuln, 
tlic gnlcsal survcy of that province canlc to an  end. Tllc qliestion \\,I~etIic~ it 
is nvcrssary lo fill in the breaks in tlic boundurics of tlic talulcs or sub-divisions 
of f he several Native Shtcs, can, iC still undccitlctl, be dcternzincd by tlic Govern- 
rnctnt of Bombay. I n  Cotcll 1,G30 sqliarc miltls \\ere finally snrvcycd on the 
!?,-inch scnle for reduction to t l ~ c  1-inch scxlc- on publication. The topo- 
gmpliical dclincbation of Rn~jpuhno proccccls ~.apitlly, as a dcse~*t country oficrs 
frlv obst:~clcs to tlic s u r v f y r ;  and an  area of 6,028 squarc miles was wnl)pcd in tlie 
Bihanrcr Statc. Tlie ILajputnna party, in addition to its topogaphicnl work, 
proc1urc.d a map, on the 12-inch scalc, of tlic city of Bilianecr, and madc proqrrss 
\\.it11 tilt. 4L-inch surveys of the Solon and Dayshni cailtonmcnts in thc Simla Iiills. 
The operations of the Gnalior and Central India party wcrc not carried on 
witl~in tlie territory indicated by its n:tmc. It mas cmploycd, durinq thc 
~cason under noticc, in tlic south of the 1Cajput Statc of Oodcypore, and in a 
tmct to tlie a 4 t  of t h ~  Lilni river, near Sindri, ~ i t h i n  tlie State of Jodhporc. 
Tlic outturn was sniall, but t l ~ c  country mas ilifficult; a grmt part of it resem- 
I)liuy, in tlic words of Major Stcel, " a  petrified stormy sen." The area topo- 
gml)llicnlly survcyctl in dctail by the Malwa party in tlic Jlidhua State of Ccntral 
lnclia was also partly and for similar reasons less than might ]lave bccn expected. 
Lts opcrntious inrlutlrd n. map on tlic 6-inch scalc of the city and environs of 
D116r in t l ~ c  N:~tite Stntc of tlint nnmc. I n  tlic Mcrrut division of thc North- 
Wc~\tc~rn l'rovinces,\vl~c~rc a 2-in(-ll topoqmpl~icnl survcy of thc districts bctmccn 
tlic Gnnqcls ant1 the Jumna is qradually progressing lrom nortli to south, tlic 
I\ orli in tllr 3luzafiarnnggnr district mas brougl~t to a closc, ; whilst an arca of 
:~l)ol~t  400 ~11~1are  nliles was mal)pc~tl in t l ~ c  north of the AIecrut district. The 
ol,jrrt\ of IIajor Batlglcy's party in the Sglhct district of Assam arc of a rntl~cr 
spccinl cliaractcr. Wastc lands, wl~icli liavc bccn or may hc taken up for tcan cul- 
tivation, arc I~ciny mappctl, and a forest sllrvcy is I)ciny carried on in the ~011th- 
r,ast corner of tlie district. Thr party dfcctcd little, Iinving l)ccn I~mn~c~rctl  l)y 
want of carrjaqt, and c-ompcllctl, by heavy rain and floods, to lcnve tlic field a t  an 
~tnn\anlly cnrly tlatr. The season, morcovcr, was unllc~althy ; and the \\-orli lay 
:rmonq\t dcnw forrsts, or in swampy yro~~lid.  Lookin: to gcilcrnl rcsults 
t l ~ r o t ~ ~ l ~ o u t  tl~c, c o ~ ~ r ~ t r y ,  it is ol)scrvod that, not~vitlistautling thc serious diffi- 
crlltic.1 \I liivli, in scvcwl instanccq, 1iintlt.rcd or rr4tric.tc.d tlic opcmtions, t l ~ c  
tot:~l outturn of topoy-apliy tlocs not comp:lrr vcbry un fn~  ourn1)ly with that 01' 
t l ~ e  l~rcvious ycnr, nu u~ll bc apparent from tlic follonillg figures :- 

I 
- -- -- -- - _ - -- I 

_ - - -  
I . _  _-_- _ -- 

'L'l~c-rc. i\ t l~us  a i\c.t tlccrrasc of 1,SH6 srlliarcb milrs. Thr most considcrablc 
h~uiuution is in tlic outturn of arca. survcycd on the 1-inch scalc; and this is 



( 3 )  

clue to tlIc doa.m5c(l amount of 1~0l.k C X P C U ~ C ~  1 ) ~  tllr G d i o r  and Crntral 
Illdin, ~ : ~ l ~ ~ , ~ ,  &Iysorc pnrtics. I n  racli of tllcsc C:lscs an  t'xl)13nation 
or tile c.irculnstanc.cs I\ hi(*h retarded progress has been given in the x c ~ o l *  
ol tile Swveyor General. 

4. ~ h ( ?  village or manxnwnr survcys on tlre 4-inch scale wcrc muell 
less cxtellsivc tllnll in the, prc,rc.tling ycar, o~ r ing  to tllc bl'cali-111) of tllc party 
,YlliCh, aftcr illc coml)lctioil of tlrc Sirsa district, had bt~cn destined for, and had 
achlally bcqlln Ivork in, ,Jl~c*lum. Thc outt1lrll of tllc 2,118" 5quarc 

as nqtLinst 4,491 ill 1878-79 ; and ncarly the ~vllolc of this arca lay in 
punjal). l)oillt fact, tllo villagr rcl cul~c  survey of the old type, n llicll 

tllc conccrmital~t or 11rcc11rsor of settlclllcllt operations 1)cfol'c tllc 
work of drtnilrd field m(;asurcrnrnt nas matlc 01-cr, as is no\\. gcncrally tile 
cnsc., to proccssiollal surveyors, \\as restrictcd to tlre siilglc district of Dcra 
Ismnil KhiLn. A fair outturn was obtained in the Bhalihar tahsil of this 
(listrirt, amounting to 1,334 square milcs of the cis-Indus Thnl ,  a tract formilly 
part of the generally barren and sandy grsiing gro~~ilds nll icl~ constitute the 

triangular expansc bet~rrcen the Indus and thc Jhelum. The pnrty has ~ e t  
to execute the survcy of about 3,800 square miles in thc TILUZ of 1)ern. Ismail ICllnn 
and MuzaEargarli. The 4-inch forcat survey of the Murree and Icahuta tallsils 
in the lt6walpindi district n-as co~nplctcd; sonlc forest reserves were. mappvd 
ill thr plains ; and somcl prcliruinnry nork was rf~ccted in the ICala Cliitta 
hills lying 1)ctnecn Attock and l'intlighcl). A11 tho other 4-inell survcys 
were inore or less spccial in cl~:~r:~ctcr ant1 very 1imitc.d in extmt.  The survry 
of the I<llorda Oorcrnmcnt estate in the Poorcc district of Uengal hat1 hitherto 
Lcen classed as a cadastral survcy; but, as mentioned in last year's rcvicm, 
a, chnngc of systcnl has bccn iutroduced, thc interior I-illngc nlcasurcments 
l~cing matlc 1)y the Settlcl~lcnt Ycpartmcnt, and the professional party supply- 
ing 1)ountlnrics ant1 tllc dctails of the Ilills. I n  tlic prcvions Ijcport, it uras 
auticipatcd that the uork in Rl~orda would be finiqlicd l)y September 1880: 
but this exl)cctation tlocs not srcm to Iln*c bccn rcalisccl ; for tlie map oppositc 
pnqc 19 of thc prcsrnt report s11o11 s a good deal of grountl travcrscd in advancc 
\tllic-ll was not survcycd on tlrc 4-inch scale during tllc swson. Tllc arca com- 
1)lctcd (125 milcs of %-inch and 10 miles of 32-inch survey) was exceedingly small, 
and tllc c*o5t, lls. 55,666, considcm1)lc. This amount, lrowcver, includcs 
cxpcnditme in  completing thc rccords of prcviouslg snr5cyc.d portions of 
the cstatc. The party sufcred mucli from fevcr, and otllcr circ:~unshnce~ 
nrr mentioned in tllc lLcport a hie11 contribntcd to rcd11rc the olltturn. Tllc 
4a-incll survry of tlrc Junmn I-illagcs bctncen the North-Western Provillccs and 
tlic Punjnl) was continued along thc Karnhl and Rlnxaffanlagnr l)ountlary, 
nlld COT-crcd a slllall strip a t  tllc l l ~ ~ t h - ~ v c s t  corner of RIcerut. I n  the Bhnda 
district some foiscst rcscrvcs wcrc mapped on the snmc scale. 

5.  Cadastral or field survcxs mcrc prosccutcd hi t11c l~cnnanently-settlcd 
distrirts of thc North-Western Provinccbs, and in scvcral districts of the pegu 
ditisiou of U1.itis11 Burma now coming ~undcr a rcgt~lar scttlemcut for the 
first thile. 11-it11 the exception of tllc triiling nrca of somc 20 sqnnrc milcs, 
thtl cadastral survry of ~ I I C  temporarily-scttlcd district of Blinda lIn(1 
fini\llrd in the prccccling scnson. Operatioils 1vc1.c in progrcss to the llortll of 
thc Ilirzapur di.;trict, to thc south and cast of thc Jaunpur district, and to 
thc n-rst and sol~tli of G11;izipar. Tlrc surrey of Alirzal)tur brgan, and that of 
J a l ~ l l p ~ r  T\-:IS ahnost fil~shcd. The Gh:izipur snr\-cy is ahout half ~l~~ 
attention of tllc Govcrnmnrnt of tllc Nortlr-Western P r o ~ < n ~ c ~ ~  and Oudll \vill 
1 1 ~  in\.itcatl to tlrc rclmrks a t  pngc 21 of the rtll)ort, ~vllcrc it is 6ugqcstcd tllat 
thc Jnunpnr party, on comljlc~tion of its work, migl~t  11alr~ bcctn quitnI,ly 
cmploycd on tlic smvcy of tllc 33raarcs rlistrict, nhich, Iiowc~-~r, tlre Licutcll- 
ant-Govrrnor woultl, lor thr l~rrsrnt, drfc,r. At thc snmc timr tllc Sur\rpor 
Gcncral nlay considcr ~vllcthcr thc Jaunpur pnrty migl~t  not I)c tlxllsSc~rrc(~ 
to British Ullrmn, if it is not rcquircd by tlic Govcrment of tllc NortIl- 
Wcstcrn l'rovinccs nut1 Ondh. 

I t  nns montionctl in last year's rcliclr that it had not tllrLl been finally 
tlctcrlllin(~t1 wllc-t1lc.r the f cbltl or tile Iloltlinq hlloultl 1 ) ~ ~  tak(bll nq tlIr unit of 
EurVt'y for tllc ])r~~l~~\iOll:llly r o ~ t l l ~ ~ t c d  sc t~l<~l) lO~~t  n l c ; l s~~rc~m(~ l l~~  in Blitish ---- -- -- 

1h1s ~n~lud~a.10 ~ ~ l e a  of JZ~lbrh bur\Lg In I'uorw 



Burma. 'I'llis qucstion has since bent dccided in l'nvom of t,hc fil.ld. fin 
cadastral partics wcrc a t  work bt Barma-one in thc IIanthnmadtly (listrict, 
uncler Captain Sandcman, nltd the other, superintcndrd by Major Anhem, in 
Bassein. Operations have sul)scqnrntly been extended to tile Thannwaddy 
district, as notcd in the Report. Thc Gove~vmcnt of India cordially concurs with 
the Snrvcyor General in acknowledging thc promptitudc with which the Sul.vey 
Officers, and more pnrtictdnrly Captain Sandeman, have supplied the Settle- 
ment Department with the necessary maps and statcmcnts. l'llis has enablNl 
the Chief Commissiolier to report the assessnlcnts of nine circles in tho Syriam 
and Bassein tonnships, wlich mcrc sanctioned in February last ; and the Gov- 
ernor General in Council has much pleasure in observing that, so far, the pro- 
grcss made in thc Burma survcys, cxccutcd, as they havc bcen, nndcr novel 
and, in some respects, di5cult  conditions, has been vcry creditable to tile 
Surrey Department. The cornmondal~lo care bcstowcd by Captain Sancloman 
on the training of Uwman Surveyors has becn previously noticed. 

G. The subjcct of the " miscellsncous " survcys in the Darjeoling district 
has been recently under discussion with the Govcrnrncnt of Bengal. Field work 
in that district has now ceased ; and the qucstion of continuing the gcogaphi- 
cal survey of SiM~im, wliich has been partially carried out by Lioutcnant 
Harman, the officer in charge of the Darjeoling party, will be further con. 
sidercd on liis return from leave. 

7. Of other geogaphicd operations, the most important r e r c  thoso 
which mere condnctetl by tho Survcy Officers accompanyiug the scvoral col~unns 
of thc Army in Afghanistan and Uiluchistan during the second phase of tllc 
Afghan War. Tho sumey has bcon takeit for the most part on the ;-inch 
or +-inch scale, supplcmcnted by rough rcconnaissanccs and by native inform- 
ation in the less acccssi1)lc places. Gcncrally spesliing, the detailed surrcy 
extends from Peslldmar to ICabul cid thc Kl~yhcr  pass and the Kuram valley, 
but csclucling Barn and Tira, and tlrc Afridi country lying betwccn the 
Pcsh;i~var district and a linc drawn a littlc to the north of Thal. Sonth-west 
of tho Kuram vallcy it has taken in a great part O F  ghost. A radius of 15 
milcs to thc north and west of Kabul, and of 60 milcs to the south in tllc direc- 
tion of tlic Logar vallcg, wonld approximately cover the rest of the country 
mapped in Noilhern Afghanistan. I n  Bilucllistnn and Southorn AFgllanistan 
th r  arca dclineatcd is mucli lcss compact. With some breaks, which werc mcyely 
rcconnoitr~d, i t  nlay l)e dcscril~ed as reaching Girishk on thc west from Fort 
Mlmro on the Do13 Gliaxi Khan frontier. It includes Khushk-i-Nakhud, the 
country around I<andahar, a grcnt part of t l ~ c  Khojnk-Amran rangc, Pishin, a 
tract to the nortlr and north-east of Qucttn, and tlrc nci~hbourhood of Dada and 
Sibi along and to tlic west of the linc of mil. Tlic northern and soulhcrn sur\-e;vs 
have 1)cen conncctrd by thc survey of thc routc from Kandahar to Ghazni throiigh 
tllc Khuslik-i-Rud, Talnak, and Gllami vnllrys. The total arcn mapped tli~rinq 
tllc srason in Nortl~crn Afqhanistan is cstirnntcd at 11,150 squarc nlilcs ; and tho 
Surveyor Giancml is invited to statc, in his ncxt rrport, tllc total arca mappctl 
or rcconnoitrcd hy thc Survey Drpnrtmcnt, xvllcthcr in North or South Afglrani- 
stan or in Rilucl~istnn, throughout t l ~ c  nllolc period of thc military opcmtions. 

8. Thc Gorcrnor G(,ncml in Council has again to notice wit11 muoh sntiy- 
faction tllc distinjiniqhetl and 1alua1)lc st~rvic~cs of t11c Survey Officers during 
thc war. IIis acknowlrtlqmcnts arc tluc to the n1ilit:try ofic~rrs nntl the 
civilian snrvcpors mrntionctl l)y tllc Su rve~or  Ccncrnl in tlro Itcport ; and 
niorr pnrtirnlarly to Captain IIoldich, R.E., who nns in cl~arge nf thr  surrey 
of Nortllrrn Afyhnnistnn ; to Rtajor IVnotltllorpr, n I.: , nrlra c~uc~utcd muel1 
important I\ ork in Klrram and ncc~oinl)nnic~tl Gcncbml Iloso on his nlarrll tllrou:.ll 
M:~itlan to n~cc t  Sir 1)onnltl S tc~mrt  on his atl\-nnc-c~ fl.o~n K:n~tl:rlr:u- ; to Lic511tc,n- 
ant  Gorr, \rllo was attacllc*d to Sir Donaltl Str\\nrt,'s for(-c on this oc.c'n<ion 
ant1 efYvctetl a jnnrtion wit11 tlir sun-ry hro~~qlr t  don11 1)y Major l~oodtliorpc from 
6:1l)trl ; to Lic.~~trnnnt-Colo~irl E. P. Lone-11, T.V., \vhosr report 011 Iris opc~i.ntions 
i n  S o l ~ t l ~ ( ~ ~ - ~ i  .ifyIrnni~t:~n has 1)cc.n s t ~ l ~ a r n t r l ~  nc.hnn\\ It~tlqc~(l ; nntl to Lic~~rtcn:lnt~ 
t l ~ c  IIon'lrlr 11. (i. Tnl1)ot ant1 Lon:(., vllo n-ore n i t11 Grnrral Sir F. I?ohcrts on 
his rncn~or:lhlr inarch fmnl I inl~ul to K : I I I I ~ : I ~ I ~ ~  ant1 ncrr  1)rcsc-nt at t l ~ r  1)nttlc 
rnllit-l~ snrrc~c~dctl it. The (:overnor (:cnr>rnl in Coi~ilc~il 11n.l S~lrtllor ol)qc*ricd tllc 
foot-note at page 36 of the rcpurt nllicl~ rccounts tllc va1unl)lc servicc rciidcrcd 



C. GRANT, 

( 0 )  

lIy Native cxl)lorcr ncar the Shcrpnr rantonmcnts and in &firistan. The 
SLlrvoyor Gencrnl 6liot~ld rep& whrther this man lias reccived any spccinl 

and, if not, nhcther lie dr.scrvcs one. 
9 .  Tlie remal.ks of tlie S~urveyor Gcncral on the general orqanization of 

'snr\-ry operations mitli an army in thc ficld 1lil1 11r brought to tllr notice of 
t11c Mi1ital.y Dcpartmcnt and of tlic Secretary of Statc in continuation of 
l)r(>rions lxlpers on the same snl~ject. 

10. Goocl plSogrcss is reportcbd in tidal operations, whicli is due to the rficirnt 
snprr i l l t rndc~~~c of Captain Baird. Titlal instrumrnts \wre srlt np at six adtli- 
tionnl l,laccs, alld O ~ I S C T V ~ ~ ~ ~ ~ L S  al-e now nli~dr nt thirtf.cn tidal statiolus, ?.is., 
Atlcu, ICurlnc-hrc, Boml~ay, Rnrnar, Bcgporr, P:~unilwn, Madms, False Poilit, 
Rmgoon, Elcl)liant Point, Mo~ilmein, AmIicl.st, mlcl Port Blair. The sr\-c~ml 
stations are 1,cin; coiinectcd by lines of spirit-1c1 ; and lercls mill he talicn 
dlxrillg thc coturse of tlic cadastral surveys in British. Burma. Tlue elcctro- 
telrgl"pl~ic oprratiolis for the determination of ditfercnccs of longitude again 
rcn~ninccl in nl,c.yance, as no oficers n else availal,le for the work. 

11. Thr issnos of 11mps from t l ~ c  Snrvryor Gencml'a office in C:llcntta 
i~~rrcasccl from 28,737 maps, valued nt Rs. 3Y,2 i t  in 1578-79, to 33,796 mapq, 
of tl~cl 1-nlnc3 O F  l-ls. 55,OO.i. Tlucl-r war n l a r y  tl(~maud for map3 of Afyliani- 
stml ant1 tlic Kortli-]Vest Pro~ilicr ; all61 mnc l~  nr\\ ycogmpliical niatcrial nas 
utilisc.rl with qrcnt promptitude. A prrlimin:~ry ctlition of the mall of I~ltlia, on 
the sc-alc of l-iuc-l~=(ib mile\, n-as pu1)lislic~dl~y the Litlioqral)l~ic Brauch to mcrt 
inlnlc.tI~ntc rctluirc~meuts. T l ~ r  ntuml)rr of cadastral mal~s of the North-n'clstc~rn 
Pro~illccs pi11)lisl~cd during the year was 2,537. J4nny of tlicsc ]lad 11cm 
plottctl tlnrinq the fipltl scilson of 1879-30, niitl tllc grcnt mnjority of tllcvn 
11 cbrc pl~otoxi~icoqr:~plictl. Numerous nzal)s of tllc IC11orda Got erumcnt c>qt:tte 
I\ ( ~ ( l  i*c~1)ro(liuc-rtl 1)y the s:lmc. ~ I ~ O ( ~ P S S .  Tlic i \ ~ : ~ t h ~ ~ n i a l  ical 111strull1lont I)csl)nrt- 
mcwt i\siicd cluriug t l ~ c  year 14,103 instrumrnts, ~alticcl a t  lls. 1,07,230. Tlic 
Ptustl~cr tlct;~ils qivcn of the working of tlic head-quartcr officcs a t  Calctitta 
(lo uot call for any rrmark. 

12. At Dchra Diin thr  morlc of the final rcdnction of tlue o1)serrations and 
m c n s ~ ~ ~ r i n m t s  of tlic Grcat Trigonometrical Survry is progressing satisfacto~ilq-. 
Vol. V1 of tllc account of tlir ol)cmtions is 1)cinq p ~ ~ l ~ l i s l ~ c t l  ; Vols. V I I  anel 
VI [I arc mltlcr pre1)arntion ; and tluc printin? of Vols. I X  ant1 X lias corumcncctl. 
Tlirre ol the sgnopticnl volumcq, coiltnining n prbcis of the results of tlic 
trianqulation, wrre pl~l)lishcd, antl tlircc lnorc n err coinplctetl bnt not hound. 

13. Scvrml of thc cstrncts from the i i a r r :~ t i~ r  reports of tlic cxccr~tivo 
ofircrs qirrn in the Appendix 11arc bren rc:~tl n-it11 intcrrst. Among~t  
tlicsr arc the notcq of Colonc~l J. Mardonnld on thr  Iionknn, of Cnpt;lin 
Smltlcalnn on tllc Syrin~n ton~sli ip,  antl of Captain Holdich on thc Losilr 
\ally. Thc rcnlarlis of Captain lIcavisidr, of tllc Rhanclesh Sul-vey, on tlic 
Manqya T u n q p  hills a i ~ d  tllr Balqbiia trunl)lcs, \\ill 1)e comniunicatcd to t l ~ c  
nil-crtor Gcncral of the lircl~n~ological S1u.1-cy. Lirntrlmnt-Colonrl T : L ~ I ~ I ~ ~ ' ~  
report on thr surveys arolmtl Gilg~t, antl t l ~ r  translation of the notes of tIlr 
N:ltirc c*xplorrr on illc Irm~vnddy rircr a l ~ o ~ r  11am0, contain iutcresting inform- 
ation on rcbmotr localitirs Ilitllerto little knoll n. 

14. Tllr thanks of the C;o~-cn~mcnt of India arc duc to the Surreyor 
Gcncral For his ablc supcriutcndencc of thc Dc1)artrncnt. 

O n ~ c ~ . - o r d r ~ c r l ,  that copies of thc Rcsolntion bc  orm marc led to the Snr- 
n l l l ~ r n ~  C ~ P I , ~ , , , I  1'1n1 B I ~ C L ~ .  I-ryor General of India; to tlic Locsal 

Ofy. Secy. lo the Gocl. of I t~r l in .  

I<  i~nl~ty. 
11, I , L . ~ I  

\\ I 1 1  I 

1'\,1,~ st> 

l t 1 4 1 ~  1111r1110. 
r ~ u q ~ m  

Go\-erlunrnts notrtl in tho milrgin ; ant1 
C O D P ~ .  to tlir Foreign aiitl JIilitary Dc j )a r t~n (~~~t s .  

Also that n copy, n i th  a copy of the Ilcl~ort, 
1 ) ~  scllt l o  tllc Dircrtor Gcncral ol  the Archzological Sluvey of I n d h  ill 
a(lvcrtcncc to l~aragml~ll 13. 

Trnc Extmrt, 
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neviem of t l ~e  Gcnprrl Report on the opcmfinns 
of the Survey of India during tho ycnr 183-YO. 
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