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THE operations of the Indian Marine Survey Depa.rtment during 
the year 1877-78 divide themselves into three categories :-(1) The 
Superi~ztcndent Commander Taylor's tours of inspection of the ports 
between Calcutta and Bombay ; (2) the surveys executed 5 and (3) 
the work done in and in connection ~vitli the Drawing Branch. 

I n  June 1876 Commander Taylor llad dwelt on the necessity of 
liis ascertaining the imnzecliate wants as regards navigation of all 
the ports touched a t  by tlie vessels of the British India Steam Naviga- 
tion Company betmeell False Point and Beypore. Owing to various 
reasons this trip had been deferred, but on the 30th March 1877 he 
started thcreon, having previously obtained sanction for continuing 
the inspection as far as Bombay. Twenty-two ports were visited, 
and detailed notes thereon mere prepared by Commanclcr Taylor. 
The ~vhole coast from False Point lighthouse to Bimlipatsm has 
never been subject,ed to even a preliminary examination, and will 
be surveyed as soon as the new surveying steamer is available. 
Besides this work, detailed surveys of various localities are much 
requircd. A11 extensive e19osion of the sandy point a t  False Point 
llas taken place ; belonr Hope Islancl lightl~onse to the Sacramento 
shod the foresl~ore is said to have extended scarnard, and sound- 
ings are needed. A surrey of the entire bay of Alasulipatam from 
Divy Point to Nursapur, as well as of Nursapur river, is required 
3Iadras roadstead is undergoing changes consequent on the seaward 
extension of the groyiles, and should be periodically examined ; of 
Paumbeiz Pass a largc scale survey soon proved to be urgently re- 
quired, and Mr. Morris Chapman, I N . ,  was accordingly deputed to 
cxecnte this. Commander Taylor thinks that a good steam dredge like 
tllc " Albuqucrquc" would sooil tlccpc~l the passage a t  Paurnbell to 
1 5  fcct, 1vhic11 would adillit of several of the British India coasting 
stcamcrs passing through ; hut n ship caaal, wit11 thc necessa1.y 
lights nntl other accompm~imc~~ts,  would bc so costly tllat he fails 
to see any conlmcnsuratc advantage wllicl~ nro~lltl result from its 
conot,ruction. At Cochiii the inercllants arc anxious tllat tile river 
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8 JLARINIS SURVEYS. 

bar sllould be dredgecl, bnt  tllc result of a n  examination made by 
Lieutenant Hammond was to sllow that  no uscful pernlallent effect 
would bc clerivecl from s u c l ~  n step. Carwar had been visited anrl 
reportecl on on t ~ v o  previous occasions by Commallder Taylor. -4 
steal11 launch proved to be much needed herc to tow cargo hosts 
out, to facilitntc communication ~ v i t h  the Oyster Rocks lighthouse 
(luring tho inonsoon n~ontlis, and to assist pilots in reaching vessels 
a t  tllc same period. 

During Comnlander Taylor's stay at B o m b a ~  he was engaged in 
fixing tlie position of the  fishing stakes, mhicll were alleged seriously 
to hinclcr navigation. H e  hopes sliortly to publish a small slieet 
s h o ~ \ ~ i n g  tlie position of the outer stakes, and the Master Attendant's 
Department can Iienceforth see that  tlle lines are systematicnlly 
adliered to, ancl all grouad of complaint rcmored. Commander 
Taylor ascertained that  Rnjpuri, Jaigurli, Ratnagiri, Viziadurg, 
Malwau, nncl Vingorla greatly requirctl surveyiug. I n  the case of 
Itatnngiri, Ilc discovcrcd that  the adjoining Kalbscdcvi 13ay possesses 
an excellent Iiarbonr, I\-liicli, by the cxpcnditnre of a few thousand 
ru l )ceonc l  tlte preparation of n chart, ~vould, on the completion 
and opening for traffic of tlic Ain11a Ghat, afford acccss by sea to 
IColbapur, Satara, :~ncl tlie Dcccau gcncrzlly. Licl~t,enant Jarrad 
\\.as accordingly dcrputetl to oxecutc t11 e survey of tllesc various 
ports di~l.ing the senson of 1877-78. At  the request of the Gover- 
nor of Boinbay, Con~ninnder Taylor cndc'~avoured to investigate tllc 
question of thc supposcc'l siltiug up of tllc upper portion of Bombay 
1iarl)cur. This ilecessitatetl a carcful cxanlinatio~l of all old chartb, 
ancl various olcl accounts of tlie island aad Iiarbour. Tlio conc:osion 
:wived a t  was tliat no inconvenient silting is a t  present t:lkil% 
place off Mnzagon foresllorc. 

I n  Augubt 1877 Commander Taylor tlctcctecl an error in tile 
pul,lislicd position of S:intipilly ligl~tllo~tsc. ,I  isi it to tllc sl)ot 
verified the suspicion, the l ight proving to 1)c 1+ miles N.E. of its 
position on tlie chart. 

DLlriug tllc year tllc surveying opcmtions Iiave 1)cen carried 011 
~ n t i r c l y  l ~ g  boat pa~lties, in tlie absellcc of a suital~le steaulcr. It 
11ns thus bceu Ilccessary to sclcct such localities for SUPVVY as ait'or(le(l 
crmvenicnt v:~lllping gro~tnd, tolerably sillooth water, ant1 facilities 
for alleltering bo:~ts. No. 1 party, consisting of Lieutctlants W. 
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Jarmd, C. W. Petlcy, ancl T. C. Pascoc, R.N., Mr. P. J. ralle, :~nd 
Surgcon J .  ilrmstrong, proceeded to Ratnagiri and surveyed this 
port, as ~vcll as Mirya ancl I<nll~adcvi Bays, a task ~rliicli occupied 
marly four monlhs iu all. Tile chart is beautifully cxccutcd, and 
comlwises 38.6 miles of coast and high-~vatcr liuc, trigonometrically 
laid don-u, ancl 21.5 square milcs of water closely sounded to a 
distance of threc miles from thc coast. Thc sountlings wcrc rcduccd 
to tllc lo~ver 10111-nratcr ordinary bprirlg tides. r ~ i t l i l  observations, 
continued clay ancl night, were cxteaded over a period of Sour rnoiitlis, 
Novcml~er to February, inc~lusire. Licutcuant Jarrnrl's ])arty a140 
survcyed Viziad~lrg, including ltajapur and Ambol G h ~ w  Bays, and 
took a t\vo months' series of ticlal observatioiis. Magnetic observa- 
tions \vcrc also iustituted, but owing to tlic large per-ccutagc of iron 
contained in the lntcrite overlaying the coast rocks, considorable 
di5culty was exl~erienced in tliese opcmtions. 

No. 2 party, under Mr. 31. Cliapman,* assistcd by Licutcnant 
Coomb, R.N., was despatched from Calcutta to survey the Pau~nl)cii 
Pass, and al-rived tliere on tlic L8tli October 1877, exactly 4.0 gears 
froin tlic time the last survey of that locality was colllmcnced under 
Commanclcrs Powell aud Ethersey, of tlie Indian Navy. 011-iug to 
Major Branfil!, of tlic Trigonomctricrtl Sorvey of Indin, liaviilg fixed 
several stations in this locality ia  1875, 3lr. Chapman's labours 
were yreally l'acilitatecl, and an easy and accuratc connection was 
est,ablished bctmeeu tlie terrestrial and marine surveys. Tlle total 
area sl~rvcyed nmounted to 36 square miles, mhicll was sectionally 
soiultled nritli grcat care. Observatiolls oP tlie tides, 311d for inagnetic 
I ariation, wcro obtainetl, and sailing directions and remarks 011 tlie 
Yttunlben l'ass were issued in tllc form of a Hydrographical Notiuc. 
Tlie chartb completc~l hy tlic party arc two in number, slionriug tlic 
Yaiunibcn l'ass and the approaches tl~creto, respectivc~lg. MI.. Cliap- 
mail lias prcpored a useful note on tlie l'aumben l'ass, in wl~icli he 
lias put togctller briefly, l)nt, in an interesting shape, sucli informa- 
tion on its l~istory as cxists, froin ml~ich i t  appears, on tlic evidence 
of t l ~ c  recortlr of tllc cbelebraled te~llple of liamiseram, to \\-l~icli so 
many pilgrims :~i~unnlly rcsort from :tli parts of Iudia, tlrnt early in 
thc 15th c.c.11 tury R:~~nisc ran~  Islautl wras conucc.tet1 I\ i th t l ~ a  n~ain-  
lantl by n n:\rrow strip of land. 111 1480, hon-eyer, this neck of 
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C ~ U Z  Milagrc, about two miles north of Cochiu town, and so great a 
botly of water rushed tlirough that, although two years later the 
g:q> I V ~ S  closed up, the main ebb stream of Cochin backwater was 
greatly weakened, aud thc narrow sandy ridge of the bar was pushed 
1)y Illc heavy monsoon swell about one cable's length further inward. 
This ncoolmts I'or thu changes discovered by Lieutenant Hammond. 
111 Bcyl)oi~e some roclcs reportcd south of Rocky Islet were examined, 
:~ntl ihc buoy 1,laccd tlierc mas fixed, and a t  Calicut scveral im- 
portant addit,ions and corrections were madc to the existing charts. 
Licute~\aut IInrnmund tllcn returned to Madms, and thcncc to 
Euglanld, and Licutcnant l'ascoc to Calcutta, ~vhcrc lie was engaged 
(Illrillfi t l l ~  reocss in prc11:~ring the lair dmwings of thc exterded 
stkrvcy 01' Madms, wllicll lias bccn sllomn on one sheet, and plotted 
on tllc scale of 10 inches to one nautic mile. 

Coiiimautlcr Taylor reports that, in addition to t l ~ e  surveys made 
I)y Captain r l .  rle Bichclicu, of tllc Siamese lloyal Navy, along 
various 1)ortions of the Siamesc coast,, whicli liavc already been 
c~mbotlicd in honlu of thc Uoverninent of India publications, most 
iml)ortnut l~ydrogml>llic work has bccn carried on by Captain A. J. 
I,ol'ttts, Tol)ogrnpl~cr nncl Alarine Surveyor to the Siamese Govern- 
ir~cnt, along tlic ~\rcst coast of the Gulf of Siam from Hilly Cal~e to 
Lcui Cllang P'r:i, a distance of upwards of 300 miles, embracing 
Si~lgorn, Pntnni, and other llitllerto u~lsurveyed anchorages. Tlle 
work llns brcn n m t  creditably produced ; elaborate notes havc beell 
:~l)lw~ldctl to  tllc sllccts, ex1)lniniug how tJhc survey has been carried 
on, and nulucrous ~ricnrs of tjhc const are givun. Tlie results of his 
lalmurs nrr 1)ciiig ~~ublishccl 1)y l~crmission of the Government of 
Intlia as rnpidly as possible. 

Tllcx stcamcr ilow in ooursc of construction in Bombay Dockynrd for 
I ltr lntlicln Marinc Survey will probably be rcady for sea next year. 
Ucsitlcs 1)eing specinlly cqnihl>cd for oonsl snrvcys, slle will be fitted 
( i n  ncc~ordnncc nli1,ll tllc rcprescntntio~~s of llic Asiatic Society of 
Bcwgnl) wit11 dredging and sou~tdillg npl~aratus similar to that used 
i l l  Llcr M:ajcsty's sl~il) " Cl~allonger " during ller cruise. She is 
nalnc\tl thc " Il lvcsti~tor." IIcr dimcusions arc as foUows :-Lcngtll 
203 1'(~.1, 1)rch:tdth 26 f~cat, nntl 1)arthcn 583 tons. Lieutcllallt Jnrrad, 
~ r l ~ o  \\ i l l  c o u ~ ~ u n ~ ~ t l  t,llc vossrl, llnrl Ilic advnnt,agc, durillg ]]is st;ly in 
l311gl:11\(l i l l  1 131jtrr l):~rt, oI '  1877, ~ i '  (-011l'crring s i r  JrYvi1le 
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Tlion~soii, ~ 1 1 0  liindly furnisl~cd him wit11 all the information re- 
garding the special fitt'ings and instruments necessary for a pllysicnl 
in\-estigation of the Indian Ocean, and on every point gave llilll tllc 
benefit of expcricncc gaincd clurilig the voyage of t,lle c r  Challengel.." 
Other members of' thc " Cl~allenger " staff gave :\(lvicc respecting 
the ~na~lipulation of the specir~l appliances, spccirnens of mllicll have 
been kinrllp furnished 1)y thc Admiralty, and sent out to India as 
patterns. 

The natural history investigations of tlic season have been coilfined 
to tl~c. c~xa~nin:~tion : ~ n d  collection of the fauna inllabiting tllp sJlorps 

in the vicinities of llatnagiri and Viziadurg. Tllc area, examined 
includcs the tract of country lying between the sea aucl tlle  veste ern 
ghats. I t  is only on thc slopes of tliesc hills tliat the various fauua 
begin to be a t  all abundant, or to assunle any individuality of 
their own. All the intcrveniug tract of country is parclied and 
barren, being composed ol a thin soil overlying a substratum of 
trap rock or lateritc, wliicll app~ar s  to contain elements highly 
dctrimelitsl to t l ~ e  development of anim;d organisnis. 

Among the publications prcpared by tlie Marine Survcy Dcpart- 
ment during the ycar may be mentioned a tabular statement show- 
ing the cost of erection of all tho lighthouses and light vessels in 
British Incli:l, together \\-it11 their positions, distioctire characteristics, 
kc. ,  nncl cost of maintenance clu~.iag the years 1871-74. A state- 
ment giving hinlilar inforlation up to date is ill l)rcl~oration. A 
return of wrecks nncl casualtics in Indian witers [luring 1876-77 
was also issued durillg the ycar ~iildcr review, (:ommander Taylor 
states that, ovrlng to the orders of Governunent, tlic necessary re- 
turns on ~vhich this coinpilation is based are Sor~~~arded from the 
out ports with much grcater prolnptitucle and regularity tlian 
formerly. Bat more stringent rneasures arc needed to insure 
information of casualties being regularly brcnght to the notice 
of Government. 

During tlle year, 34 notices to 111arincrs relating to new lights, 
l,uoys, aud ~~cnr ly  discovered dangers have bcen :lnd a 
l a r ~ c  number of copies of these and of l~yrlrogra~llic notices llavc 
been issae(l. rJ'\lcsc Indian nautical notices, i t  is ~:btisfactory to 
ohservcl, arc' reproducccl at :dl tlie principal lrydrogrn.l)l~ic deplrtl- 
merits t,llro\lgl~o~~t tlrc: \\rorl(l. A chart dcpcit 1l;ie bccn cstablislle(1 
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in Calcntta, and printed lists of all ncw cliarts and hydrographic 
pul~lications have bceu issnetl by the Supcriutcnclent of Govern- 
llleilt Printing, from w11om Admiralty charts will in futurc 1)e 
obtainable. Tlie number of copies of charts issircd duriilg the year 
was 3,630, and tlie amoullt realized by tlic sale of charts \\as 
Rs. 1,286. 

J'laily important new cl~ar ts  ancl other publications Irere issuctl 
l ~ y  tlle Compiling and Drawing Branch ; among tlicse 111:lp be men- 
tioned a new chart sho~ring tlie off-lying clangers aud approaches 
to Galle. A l>rclin~inary cllnrt of tlie Vizagapatam, Ganjani, ail(l 
Orissa cllarts was preparecl, and a similar one for Gon nud Afarrnaguo 
1.oadsteads. During tlic twclve montlls thc Iargc nuniber of 10,874 
cliarts were corrected for new lights, buoys, beacons, 11e1v1y dis- 
covered rocks, &c., the information concerning tliesc correctio~ls 
liaviug been taken from the numerous notices of marine ancl liydro- 
gral~liic notices issued from tlie various hydrographic cstr~blislllnentb 
througllout the world. 

The l teturn of Wrecks and C:~sualties in Indian Waters for 1878 
has just reached tliis country. I t  shon-s a larger total of recorded 
~ v r c c k ~  and cas~laltics tlian any previous year, the total llumber of 
vesscls wrecked being 59, wit11 n loss of 115 lil-cs, ancl the casualties 
131, ~ v i t l ~  a loss of 1 6  lives. It is precetled 113' an ablc and csliaus- 
tivc cnlalyticnl rcvic\\-, by RIr. Carrington, nncl t l ~ c  Report, ~vllich 
is inoinc3 volumiuons than ally of its predecessors, is :tltogetl~er ollc 
of tlie greatest iniportancc n~itll reference to Incliail con~~ucrcc  aud 
navigation. Tllerc arc sollle i~seful  note5 a t  tllc close of t l ~ c  Rcl~or t  
on thc nlcntl~er expel-ienced a t  the principal ports round the Illdial1 
coasts in 1878. 'l'lic wcigllticst suggestions, ho~vcl-cr, arc t llose 
with rc'fcrcnce to legislation in regard to wrecks, courts of iliquir;~, 
nnsc~n~vor thy vessels, 'kc. 

'l'l~c Marine Sur\lcg Del~artment on thc 31st March 1878 coasistcd 
of onc Snl~crintcndei~t, two Deputy ditto, one Snperintcndellt of tlle 
Drawing 131-ancl1, seveu Assistant Superintendents (and two vacan- 
cies), and one mcdicnl officer and ua turalis t, besidcs clerlis, dyaf ts. 
men, C ' C .  'l'hc cost of tlic l)cyartment, for tllc year cnded the sal~le 
rlatc was Its. 1,38,200. 7. 2. 



LAND SURVEYS.-INTRODUCTORY. 
The annual reports of the Land Survey operations embrace the 

~ e r i o d  known as the survey year, which does not correspond with 
either the calendar or the official year, but is usually reckoned from 
the 1st October, when the surveyors arc again taking the field, after 
llaving completed the mapping calculations, &c., of the previous 
season. 

On the 1st October 1877, nrhen the year under review cornmeaced, 
Major-General Thuillier, C.S.I., R.A., held the post of Surveyor 
General and Superintelldent of the Topographical Branch of the 
Department, ancl retained charge of the same ~ m t i l  the close of the 
year. On the 1st January 1878 an important amalgamation of the 
three branches* t,oolc place. Up to that time these three branches 
had been virtually separate Departnients, each with its own cadre of 
officers and establishment of European and Native surveyors, and 
its own Superintendent. Originally, when tlle three branches were 
first formed, which was at different times, their respective duties 
mere essentially distinct. The Trigoilometrical Survey furnished the 
framework within which all surveys of interior iIetails were filled 
and connected, while tliese interior details were supplied by the 
Topographical and Revenue Surveys, the former of these two sur- 
veyiilg by lnenns of planc tabling the Native States and poorer 
British districts, and the latter the riclicr clistricts. I n  course of 
time, however, the duties of these thrce 1)ranclies got mixed up. 
The Great Trigouometrical Survey was approaching completion, and 
for many years a largo proportlion of its officers had been engaged on 
topogral~llicnl survcys on vario~ls scales ; the Topographical Branch, 
though originally intcnded for tllc execution of the primary general 
surveys of India, had similarly to undertake detailed surveys on 
large scalcs, ancl the Reveilue Department, which was designed for 
the survey of rich British districts in the plains of India, leaving all 
hilly and difficult country generally to tlle Topograpl~ical, had for 
some years past becn largcly rmploycd in the topography of hill 
districts on a trigononlctrical hasis. 

Tlluy a fitting tilllo had nrrivcci for remodelliag tlle Burvey 
Ilcpartlnelrt a ~ l d  fusing the three branchcrr into onc, and tlhis Was 
accortlinglv carried in to cfFoct, and the amalgamated Dcpartmcnt 
tcr~llecl " tlio Survcy o P  111(li;1.)' 

- - -  - .  - .. - - 

* Grent T ~ i ~ o n o m c t r i c ~ l ,  Topogl.nphicnl, nntl 12e\on11c., 



PERSONNEL OF DEPARTMENT. 9 

It consists of the following :- 
1 Surveyor General and Superintcndent of the Trigo- 

nometrical and Topographical Branches. 
1 Deputy Surveyor General and Superintendent of the: 

Revenue Branch. 
4 Deputy Superintendents, 1st Grade. 

10 ,, Y> 2nd ,, 
12 ,, 9 ,  3rd 9, 

11 Assistant Superintendents, 1st Grade. 
11 9, J J  2nd 3, 

12 2, ,y  3rd ,, 
9 Surveyors, 1st Grade. 

12  ,, 2nd ,, 
16  ,, 3rd ,, 
22 JY 4th 7 ,  

23 Assistant Surveyors, 1st Grade. 
25 ,, ,, 2nd ,, 
27 ,, 9) 3rd 9, 

29 9, 3 ,  4th YJ 

The two offices of Superintendent of the Great Trigono~lletrical 
Survey and Superintcilrlcnt of the Topographical Survey, separated 
since the time of Sir Andrew Waugh, have now bcen merged into 
the duties of Surveyor General of India, to which officc Coloncl (nonr 
Major -General) J. T. TValker, C.B., F.R.S., Royal (late Bombay) 
Engineers, was appointed on the 1st Jalluary 1878, Major-General 
D. C. Vanrencn, R.A., retaining charge of the Revcnue Survey 
Branch in the capacity of Deputy Surveyor Geilcral and Superin- 
tendent of Revenue Surveys. 

The number of officers in each of the executive grades lias been 
reduced in consequence of financial pressure, and since the re- 
organization of 1874 the Department has lost the following 
appointments :- 

1 Supcrintendcnt, Great Trigoilometrical Survey. 
1 Joint Supcrintendcnt, Reveauc Surrey. 
6 Deputy Superintenclents. 
2 Assistant ditto. 
3 Assistad Surveyors (3 enersl. 
4 Surveyors. 
4 Assistant ditto. 
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During t'he year under review the operations of the Indian 
Survey have been as follows :- . 

I 

Nature and Locnle of 
Operntions. 

I 
Executive Officers. Old Designation. Remarks. 

Assam - - 

Mndrns - - 

Tnroy  - - 
L'nstcrn Sind - 

To,~~oqrayI??/. 

Centrnl Indin - 

Lieut.-Col. R. R. Bran- 
fill. 

Cnptnin J .  Hill. R.E. 
("aptnil1 M. W. Rogers, 
R.E. 

Lient. H. J. Hnrrnnn, 
R,.E. 

C ~ p t n i n  C. Strnhan, 
R,.E. 

Mr. I-I. EIorst - - 

C'notnin J.  R. Wilmrr. 

Mndrns Pa r ty  - - 
Eastcru Frontier ditto 
Bombay ditto - - 

Aesam Trinngulntion - 

13u1.rnnl1 ditto - - 

No. 1 Topogrnphicnl 
Surrey.  

No. 2 ditto - - 

No. 5 ditto - 

Principnl trinngn. 
Intion. 

Ditto. 
Principal trinngu- 

lntion suspended ; 
secondai-f frinn- 
gulntion and geo. 
graphical recon- 
nnissnnce tolvnrds 
Ouettx undcr- 
t iken.  

Secondnry triangn- 
Intiou nnd geo- 
grnpl~icnl rccon- 
noi~snnce. 

Secoudary cl~nir~s 
resting on Enstern 
Frontier Scrirs. 

Scnle 1 inch to tllc 
mile. 

Scnh. 1 nnd 2 
iuches, for pub- 
licntion on 1 inch 
scnlc. 

Scnle 1 inch. 

Khnsi nnd Gnro 
Hills. 

Rnjputann nnd 
Simln. 

Guzerat - - 

Knttywnr - 

l i l ~ m n u ~ l  nncl 
C:nr.h\vrl, 

iLtjsore - - 

l o r t l r  Deccnn - 

. - - - - . . . 

Sincc ~lied of fever contracted tl~rongh toil nnd rsporurr in Akhnnistnn. 

8.c. 
Mnior W. F. Bndgley, 

S.C. 
Lieut.-Col. G. C .  De- 

pree, S.C. 
Major T. T. Cnrter, 

S.C. 

Mnjor A. YUIIRII, SIC. 

Mr. E. C .  Ryr~ll - 
Sur\-ry (Trigono- I scalvs in I I ~ , R I I P ~  1 ~netricnl Rrnnch). ! !Iinmlnynr. 

Mnior H. 11. T1111illic1; Mysorc Topog~x-  I i n c l ~  scnle. 
1i.E. pl~icnl S111.vcy. 

(':,pinin E. \\'. S n ~ n -  lot11 Revcn~lr S n n - r ~  2 incl~er, for p111)li. 
udls,  S.C!.* . cnfion on 1 inch 

. -. -- - . . . -- - I 9cntc. 

No. fj tlifto - - 

No. '7 tlitto - - 

Guzernt Survey 
(Trigonomelricnl 
Hrnnch). 

Knttymnr Survey 
(Trigonometricnl 
Branch). 

Kumnnn mxtl OartlrvnI 

V n r i o ~ ~ s  scales, 1 
inch to 4 i11c11. 

Scnlcs of 1 nnd fi 
inches. 

2 inch scnle, for 
publicntioll ou full 
nnd hnlf scales. 

2 inch acnle, for 
yuhlicntion on f1111 
and hnlf scales. 

4 inch; nntl sn~nllcr 



Solit11 Dercan - Alajor H. C .  B. Tnn- 

I nes S.C. 

Nnturealld Locale of 
Operntious. Exrcntive OlficerP, 

North-West Pro- I Mnjor W. H. Wilkins, 

CadastralSu9~vey. 

Rancln - - i Col. F. c. Anderaon. 

vinces. 

Mfrzazoov, or I 
1,'ilIoge Sqtrcey. 1 

Old Designation. 

S.C. 

Trans-Iiidus and 
Rnwal Pindi. 

Sirsn - - 

Remnrlic. 

Col. H. C. Johnstone, 
c.B.,. S.C. 

h i o r  D. Mncdonald, 
S.C. 

J ~ u I I ~ ) u ~  - - 
Khnrdali Estate 
Sonue Irrigntion 
Cnttnck Irrigation 

11 tli RPvenuc Snrrcy 2 inches, for p~rbli- 
cation oil 1 ii~cL 

S.C. 
Mr. E, T. S. ,Jol~nsoe 
BTr. R. B. Smart - 
~\Jnjor -1. Sconce, S.C. 
Cnptnin D. C. Andrew, 

S.C. 
Bnrkagnrli and 

Chotn Nngporc. 

( scale. 
3rd dit,to - 2 incl~es, fbr publi- 

- i cation on full no(, 

Captain .T. E. Snnde- 
mnn, S.C. 

4th ditto - - ( Ditto. 

1st ilerenue Survey - 

2nd ditto - - 

5th Revenue Snr\.ey 16 and 4 inchc: 
I scqles aorwy. 

6tlitlitto - - ( Ditto, dillo. 
7thditto - - 32 inch .jcc~le. 
8th ditto - - Ditto. 
9th dii to - - 1 Ditto. 

I 

On 4 m d  16 inches 
scales. 

Ou 4 iilch scalc. 

(E-Inlf Pnrty) - - j Ditto. 

I 

Lakhirnj Holdings 1 8 incll scnle. 
Survey. 

ICnmrup - - 

Astro,to9,iical. 

Mr. W. H. I'tteruon - 

I Tidal a d  
Let,clli,,g. 

E1ectl.o-tcle- Mnjor \\'. RI. Cnmp- ( No. 1 Extra Trigono- 
gi apliic dctcr bell, R.E. ~~wrtricnl. I n  abeyance, bc- 

Cnptnin W. J .  IJenri- 
Longitude. sidc, R.F. 

-- --- 
The oprrations of some of the surrey pallties were materially 

infllici~cetl l,;y the failure of the rains in Southern and Centml Ind i t~  
d m i l ~ g  thc sun1mcr of 187G, ant1 the ron~eqi~clzt  f:>inin~. I n  31~-sorc 
t ~ v o  topographical partics of full strcngtll I\ ere employed, I)ul, it 
l~c~cnrnc nacessnry to mithdram 111ost of t11c Surveyors from tlicir 

No. 2 ditto - - cnu-e of ahscncr 

Bolnbny nnd Ma- Captoin A. W. Bnird, 
dms. ! R . P .  

Tidel 11nd lerelli~~g. 



1 2  TRIANGULATION, 1877-78. 

duties and depute them as assistants in tlle Public Works Depart- 
ment, retaining the minimum number on survey operations. 
Both in Rajputana and Eastelan Sind water (always scarce) was 
almost unattainable during the year, and the Surveyors had to be 
transferred elsewhere. I n  several cases work was carried on under 
much privation and distress, thus causing a general diminution in 
the outturn of work. 

During the previous season Major Carter, R.E., had extended 
the principal triangulation of the Maclras Coast series from the south 
to the edge of the great plain of Tanjore, which is commollly 
known as the Cauvery (Rhveri) clelta. I n  spite of heavy rains 
which turned the comitry into a vast paddy swamp, the triangnlatioa 
was carried by Lieutenant-Colonel Branfill over the Cauvery delta 
and into the valley of the Coleroon river, much obstruction to 
snrveying work being caused by the wooded character of the couiitry 
and the numerous river channels with which it  is intersected. The 
triangulation spans a direct distance of 39 miles from south-west 
to north-west, and covers an area of 408 square miles. An approx- 
imate connection with the lcvels of the Southern India Railway mas 
effected, and seven of the old points fixed by Colonel Lambton in 
the early part of the century were identified. Lieutenant-Coloncl 
Branfill has prepared two interesting papers, which will be published 
by the Asiatic Society of Bengal, viz., a Note on the physiography 
of the Cauvcry delta, and a list of the proper names of stations and 
places that appear on the rccorcl of the past season's work, mitll 
their root meanings, as far as could be gathered on the spot, aud a 
classified statement of those that are characteristic of thc country. 

For the extension of the Eastern Frontier series southward 
towards Tavoy it mas necessary to have a station on the group of 
islands known as the Middle Moscos, and another on the Soutlier~l 
Moscos. With the aid of the Government steamer " Ava," thcsc 
mere successfully fixer1 in a few days by Captain IIill, who tl1~11 
crossed over to thc mainlan(2 and aclvanccd the scrics for a c1istanc.e 
of 66 miles over an area of 1,748 squsrc miles, exclusive of thc area 
of the triangulation to intersected poi~lts, amounting to 1,396 sclilnlBc 
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miles. Except round Tavoy, tlle plains and mountains here are 
aliltc covered with one uniform mantle of dense forcst junglc, 
clearances bcing macle here and there around villages. Progress 
was thus a n~at ter  of great difficulty, one journey of 32 miles having 
taken the laden elephants cleveii days to  c:oTrer. Tlle position of 
the tow11 of Tavoy was fixed, as ~vcll as that of the "Three 
Pagodas," an important ~vorlc on the Siamese frontier. The party 
suffered much in healtll from exposure iu these Tc~~asserim jungles, 
and from the ~vailt of a suitable sanitarium, mliicll appears to be a 
grrat desideratum in those regions. Arrangclnents have been made 
~vi th thc Siamcse Government for carrying a chaill of triangles 
eastwards from tllc vicinity of Tavoy t'o Bangkok, and this opera- 
tion, whicll is so desirable from a geographical point of view, has 
been since put ill hanrl. 

Omi~lg to the failure of the rains, tho Easterll Sincl party could 
not ~vork in the desert in m~liicI1 it had to ol~erntc, and nras trans- - 

ferred to Biluchistan, where tllc opportunity jlras taken by the 
Surveyor Gencral to depute Captain Rogcrs to carry a secoildary 
triangulation from the wcstern frontier of Sind into Biluchistan, 
along thc liix between Jacobabad and Quettah. This triangulation 
was rnucll needecl, in order to rectify thc maps of Biluchistan and 
Southern Afghanistau, in which considcmblc crrors were known to - 
exist. One of Captain Rogers' assislants was sent to carry the 
triangulntio~~ from the sidc of thc Indus series towards tlie frontier, 
mlcl otticrs cxtended thc same from Jacobsbnd to~~rarcls Quettah vid 
tllc Bolnn Pass. In thc valley tl~erc Captain Rogers laid out n 
siiiall triangulation, and fixcd the position and l~ciglits of tllc cllicf 
hills. A short basc linc was also n~cnsurccl Iherc, tlie latitudc of 
Quettah ~vas detcrlniiicd by sstronon~ical ol)scrvntioas, slid the longi- 
tutlc 1,y elcctro-tclcgrsphic tlctcm~inations from Bo~nbay. Captain 
Rogers dcscribcs tllc country leading Prom tho Iiltlus valley to the 
fronticr as flat, wit11 a gcntlc slol~o 1111wards to tlic hills, wliicl~ 
rise very abruptly I'rom tllc plain, prcscnting an almost inaccessible 
stceply scarped front, brolicn up only at  t l ~ c  clltralicc of thc Moola 
l'nss. Ncar tlic hills tllcrc are ~cvcral consitlcmhlc villages, notably 
Ollntlsvn aizd Bngl~, and tlic ruins of nlnny others bear testimony 
to much greater prosperity ancl population than at prcseat. The 
existing stntc of dcl~opulation is snit1 to bc flue to three causes,- 

I " B 



duties and depute them as assistants in the Public Works Dcpart- 
ment, retaining the minimum number on survey operations. 
Both in Rajputalla and Eastern Sind water (always scarce) was 
almost unattainable during the year, and the Surveyors had to be 
transferred elsewhere. I n  several cases mork was carried on under 
much privation and distress, thus causing a general diminution in 
the outturn of work. 

During the previous season Major Carter, R.E., had extended 
the principal triangulation of the Madras Coast series from the south 
to the edge of the great plain of Tanjore, which is cornmoldy 
known as the Cauvery (KAveri) delta. In  spite of heavy rains 
mhich turned the country into a vast paddy swamp, the triangnlation 
mas carried by Lieutenant-Colonel Branfill over the Cauvery delta 
and into the valley of the Coleroon river, much obstruction to 
surveying mork being caused by the wooded character of the country 
and the numerous river channels with which it  is intersectecl. The 
triangulation spans a direct distance of 39 miles from south-west 
to north-west, and covers an area of 408 scluare miles. An approx- 
imate connection with thc levels of the Southern India Railway mas 
effected, and seven of the old points fixecl by Colonel Lambton in 
the early part of the century were identified. Lieutenant-Coloncl 
Branfill has prepared two interesting papers, mhich will bc publislied 
by the Asiatic Society of Bengal, viz., a Note on the physiography 
of the Cauvery delta, and a list of the propcr names of statioas and 
places that appear on the record of the past season's work, with 
their root meanings, as far as could be gathered on the spot, and n 
classified statement of those that are characteristic of thc country. 

For the extension of the Eastern Frontier series southward 
towards Tavoy it mas necessary to have a station on the group of 
islands known as the Middle Moscos, and another on the Southeru 
Moscos. With the aid of t,he Government steamcr " Ava," these 
were successfully fixed in a fcm clays by Captain IIill, wl~o tllcl~ 
orosse(1 over to thc mainlanil and advanccd the scrics lor a distnncc 
af 65 miles over an area of 1,748 square miles, exclusive of the area 
of the triangulation to  intersected points, amounting to 1,396 sclilnrc 
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miles. Except round Tavoy, tlle plains and moniltains hcre arc 
aliltc covered with one uniform mautle of dense forest jungle, 
clearances bcing made here aud there around villages. Progress 
was thus a n~at ter  of grcat difficulty, one journey of 32 miles having 
taken the ladcn elephants cleveil days to  comr. The position of 
the torml of Tavoy was fixecl, as nrcll as that of the " Three 
Pagodas," an important work on the Sianlese frontier. The party 
suffered mnch in llealth from exposure iu tllcse Tellasserim jungles, 
aud from the want of a suitable sanitarium, wl~ich appears to be a 
grcat desidel.atum in thosc regions. Arrangements have been made 
wit11 thc Siamese Government for carrying a cliaiil of triangles 
castwards froin tlle vicinity of Tavoy to Bangkok, and this opera- 
tion, ml~icll is so desirable from a geographical point of view, has 
been since put in hand. 

Omilzg to thc failure of the rains, the Eastcrn Sind party could 
not work in the clesert ill ~\~l i ich it liacl to operate, and nras trans- 
ferrcd to Biluchistan, where tllc opportunity was taken by the 
Surl-eyor Gencrnl to cleputc Captaiil Rogers to carry a secoildary 
triaugulation from the western frontier of Sind iuto Biluchistaii, 
along t l ~ c  lint between Jacobabad and Quett,nh. This triangulation 
was niucll needeci, in order to rectify the maps of Bilnchistsn ailcl 
Sonthcriz Afghanistan, in which considcral~lc errors were known to 
exist. Onc of Captain Rogers' assistants was sent to carry the 
triangulation from the sidc of thc Indus series to~var(1s the frontier, 
nil(1 otl~ers cxtended the same froin Jacobabad ton-ards Quettah wid 
the Bolnu Pass. 111 thc valley tlierc Captain Rogers laid out a 
s~llall triangulation, nild fixcd the position mld Ilcigllts of tllc chier 
hillr. A sl~ort base line was also mcasnrecl tlierc, tlie latitudc of 
Qnottall was detcrlniued by astrollomical ol)scrvations, aucl the longi- 
tutlc 11y electro-tclcgrapl~ic dctcr~~linntions from Boinbay. Captain 
Rogcrs dcscribcs tllc country leading from tllc Indus valley l,o tlie 
frontier as flat, ~vitll a gcntle slol~c ul~wards to tlic hills, wllicll 
rise very abruptly from tllc plniu, prcscnting na aln~ost illaccessible 
steeply scnrpcd front, brokcn up o11l~r at  t l ~ c  cntrailce of tllc Moola 
l'ass. Ncnr the llills thcrc arc several collsitlcmblc villages, notably 
Qnudnvn and Bngl~, and tho ~-uins of mmly others bear testimony 
to much greater prosperity and popnlation than at present. The 
csisting statc of dcl~opiilation is snit1 to bc tlue to three causes,- 

1 .! B 
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failure of water, grinding taxation and oppression on the llart of 
the Khans of Ellelat, aucl forays of the Marris and Bagtis. 

A cnrious formation of clay hills, disposed in ridges, witll the 
scarp facing east, skirts the foot of illc northern portion of these 
I~ills, and, stretching ncross the angle forlned by thc Khelat and 
ilfarri hills, into which the Bolan Pass opens, forms tllc valley of 
Dadur and boundary of the Sibi plain. 

The principd object of thc operatious in Assam during the present 
year has been to extend tlle triangulation of the region between the 
Subansiri anti the Diboag rivers, so as to ascertain which of tl~esr 
two aflnents of the Bmhmaputra river is most probably the coa- 
tinuation of the Tsanpu river of Tibet. Owing to the fear of col- 
lisions with the l~a~l~aro i i s  tribes beyond thc frontier, more tllan 
one prograinmt. of operations 11ad to bc abandoned, l)ot at  Inst 
sanction was accorded for the Survcyors to go as far as the first 
high range in  the Miri hills, betmeeiz Subansiri and the Dilitliig 
rivers, and also to visit the Misl~mi hills, between tlie Dibong and 
Brallmakund river. 

The detailecl results of Lieutenant Harman's ineasuremellts of the 
discharqes of the various rivers in these regions n-ill be probably 
pii1)lishecl by tlie Asiatic Society, to ml~om thcy have been made 
ovcr for publication. They include lneasurements of the (1) Sul~mz- 
siri, (2) Bmhmaputra tliree miles from Dibrugarli, (3) ,  tlie united 
stream of thc Dihang and Dibong, as well as (4) thc latter sepn- 
mtely, (5) the Brahrnaputra about aine miles above Bardiga, and 
(6) tllc united stream of the Tcngapani and Non Dihang rivcrs. 
Broadly speaking, the volu~ne of water in the Dihang river proves 
tn hr from tn-icc to threc times as qreat as that of the Subansiri 
rivcr in tlifferent seasons of the year. This proves that, of the two 
rivers, the Dillang is much more likely to Be the coiztiunatio~~ of 
the Tsanpu, though, the claim of the Irramaddy to be the lower 
course of the Iat,ter, formcrly advocated by the great Oriclltal 
geographer Klaproth, has recently been revived by Mr. Gordon, 
Civil Engineer of the Departuleilt of Pu1)lic Works in Burma. 
This interesting point, though almosl settled in favour of t l l ~  
identity of the Tsnnpu and Brahrnaputra 11y tllc recent exploration 
of thc former river (.pet# 11. 79), cannot he truly said to I)c  tlrtcr- 
mincd bryond the possibility of all doul~b. 
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Besides the trans-frontier surrey morlc nl~ove rcfcrrcd to, a number 
of lzem l~ealts in Bhutan werc fixcd by Jlessrs. O'Sullivan :~nd 
JfcCartliy, Lieutenant Harlzlan's a~sistnnts, as well as otlicr points 
requireci to bring the secondary trio~igulation in Assan1 lo  a con- 
clusion. 

Mr. H. Rercrley, nrho hat1 charge of the secondary trinugnlation 
in Burma, divided his csta1)lislimcnt into three detncliments TTe 
hinlself cxtencled n chain of triangles for a clistnucc of 39 111iles 
tomartls Cal~e Ncgrnis nnrl Algnndn ligl~tl~ouse, but his further pro- 
gress was nrrestetl by his being sumi~~onccl to select suitable siics 
for two lofty b ~ a c o i ~ s  ~\-llicI1 11ad to he erectccl 011 thc mninlanrl 
abreast of ihc  Krishna, as 1:~udnlarks to navigators in lien of the 
I<rish~ia liglitliouse, mliich so mystcrioudy disnppenred sol~~ewliere 
about August 10th 1878. l l r .  Lorn n ns prevented by a se rrcrc attack 
of fever from doing more than a little 1)reliininary work towards 
laying ont thc trinilg~llatiou l~etwccn Thayetrnyo nnd Tounghoo, 
~ ~ r h i l e  Rlr. Mitcl~ell, to whom 11ad l~ecn entrustecl the extension of 
the Rrnq-oo~~ nud coast trinugulation to~rards tlie ICrisllna sllonl, 
unfortunately diecl b2forc pcrforlnillg his allotted task. 

No. 1 (Gwalior nncl Contra1 Indin) party, under Chptain C. 
Strnlian, lL.E., and Licntennnt Ilobclay n-ex mncll llindercd in tl~cbir 
~vnrl.; 1)y s i ck~~ess  nud otlrcr cbnnscs, but ~~cvcrtlielcss conlyleted about 
80 l ~ r  'bent of tlieir propowe'l outturo, coasisting of topogmphy ant1 
triangulalion iu the country rtljout Udeypur, the latter elilbracing 
tllc miclesi ~ o r t i o u  an(1 the Iiigllcst l~ealts of tlie Amvnli 11ills. During 
thc currclit year this 1)albty lias been engaged on thc survcy of tllc 
Ll.111i rivcr, on t l ~ c  scale of four inclics to tlie mile, this work having 
bccoinc Ileccssnlsy tlirougli tllc tmmlcfcr of part of' this count1.y 
to our Govcrnl~zc.nl, untlrr treaty cngagen~ents. I11 course of llis 
t~inngulntiou, Lieatcl~ant Ilobtlny Trisited tlle Sngnarn Pal, n fast- 
nc\s of l l ~ c  Bl~ccls, cutrcnchctl, as i t  were, nritl1ili a ~yiltl bjt of 
clou~ltry, sontll of Udcypur. Captail1 Conolly, of thc Bheel Corps, 
is the only other Ellropenil wlio h :~s  pcuctrntctl this Pal, but o-gi11rg, 
no do11l)l, t o  tllc iuflucncc of the officers of the Bllcel Corps a t  
t l r ~  ncigl11)ouring cantoiinlents of I<herwnra anel Rotla, t l ~ r  Bllccls 
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showed no opposition to Lieutenant Hobday. Before these COTS 

mere organized, these wild tribes believed, and rightly too, that 
every man's hand 11-as against them and, trusting no man, looked 
upoil all intruders, and even visitors, as enemies, or at  any rate a 
fair prey €01- wl~bery. When the regiment was first started the 
sepoys had to be paid daily, or otherwise they deserted in numbers, 
simply because they could not believe that if they remained they 
would receive their pay at the end of the month. Now that they 
have learned that hollour ancl justice can really be found amongst 
Englishmen, there are nearly always a number of young men wait- 
ing for vacancies to be enlisted in the regiment. Desertions are 
frequent, but this may be attributed partly to their still imperfect 
appreciation of discipline and partly to their love of home, which 
is such that it is no uncommon thing for a sepoy to walk some 
16 or 20 miles to his home after his day's work, and be back in 
time for parade next morning. The inhabitants of the hilly tract 
around the sources of the Sabarmati are almost all of the Garassia 
or Naikra tribe, half Rajputs and half Bheels, a people of which the 
origin is somewhat obscure. Mr. Cornelius, one of Captain Strahan's 
Surveyors, was informed of a tradition respecting them, which 
ascribes their origin to the flight and settlement in  that tract of a 
Rajput Chief with his followers a t  the time that the armies of 
the Emperors of Delhi mere overrunning Rajputana. This Rajput 
Chief, Ranoojie, settled clown, and his followers took to thernselvcs 
wives of the Ujla tribe of Bheels, and in process of time they 
became recognized as a separate tribe, and, though not of true 
Rajput descent, arc still allowed on all sides to be far abovc the 
Bheels. Unlike the latter they will not eat cattle or lzilgai, they 
are far more civilized in manners, aucl usually in dress, than the 
Bheels and Minas; their principal weapon is thc bow and arrow. 
Their houses are built in a peculiar style, the distinguishing featurc 
being that they nearly all liave plint!ls or veranclnhs, the roofs are 
of branches closely matted together, and ~lastered thickly with mud, 
over which are laid broad coarsely-madc tiles ; these houses, especi- 
ally tliose of the higher olasseu, have a nzuch neater nppearancc 
than the wide bamboo huts of thc Blieels. 

The plane tabling lay chiefly in a hilly and intricate portion of 
the Udeypur, or rather Meywar State, thc Jargo mngc, the 11igllc9t 
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of thc Aravalis, falling within the northernmost of the three sheets 
operated iu. The culminating ~ ~ e a k  of this range is 4,315 feet 
above sea level. A very notable feature in the Aravalis is the 
n~lmbcr of artificial lakes, some of them most picturesquely situatcd. 
F o ~ i r  of these lakes receive in their basin the drainage of 1,127 
square miles of country ; one of them, the Dhebar, which is nine 
miles l)y five in extent, is probably the largest artificial lake in the 
world. Thc water is but sliglltly used for irrigation. 

Captain Strallail has furnished an interesting description of the 
various towns ancl cities within the Geld of his operations, and of 
the wcll known fort of Chittor ancl its ruins, already clescribed in 
Todd's " Rnjasthan." Capt. Stmhan's account is written mainly 
from a ~uilitary point of view, and shows that Chittorgarh pos- 
sesscs great advantages as a fortress, the hill itself averaging about 
460 feet above tlie surrounding country, and there being no com- 
inanding position within thc effective of modern artillcry. 

The Khanclesh and Bombay Native States Survey (No. 2 party) 
colnpleted 2,067 squarc miles of triangulation south of the Tapti, 
'and between the meridians of 74" and 76", besides detail survey on 
the 1-inch scale in the Westcrn Satpuraq, wliicll Mr. Horst, the 
chief of the party, describes as lofty plateaux and peaks, the under 
fcatures of which are very minute, and tho greatcr portion covered 
with clense jungle. On a larger scale (i.e., 2 inches to the mile) 
586 square milcs mere surveyed, chiefly along the valley of the 
Tapti, the banlts of which are cut up by innumerable ravines. I n  
the eastern part of Khaaclesh, the soil changes considerably from 
a rich black soil in the open country to one of gravel in the 
 undulating and hilly portions; irrigation is frequently resorted to 
by means of wells, which dot the fields, though water is obtainable 
only at  great depths. From an extensive, well-cultivated country, 
it assumcs to the west the appearaucc of :L hilly one, clad with 
shrubs and trees. Forest reserves of teak, sissu, &c. have been 
inarked off, ant1 fnrther west, approaching the Ghats, are to be 
Sound teak, ebony, s&l, and other trees ; but generally speaking 
1Cl~andesli is so bare of trces that the collcctor has ordered the road 
to bc planted with avenues of trees, a11c1 ellcouraged the practice by 
tllc ~romise of rewards untl otller iucitemcnts. H e  llas also im- 
ported a large quantity of tho babul sced in order to improve tlie 
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qpro\r th of that trec. I n  the TVestcrn Satp~lras, wllerc tlio planc F 

tabling toolc place, both water and otlier snpplies were obtainable 
only wit11 great difficulty. The picturesque plateau of the monnlnin 
Turanmal fell witl~iil thc season's work. This place oppeared to 
Xr. Horst, the surveyor, to be admirably suited for a sanatariunl, 
the summit of thc luouiitai~l consisting of a series of plateaux, tlie 
lljgliest point of mllicll is 3,791 feet above sea Icvel, a i d  thc total 
area about 10 square niilcs. 'rlie same gentleman remarks that 
in the hilly tracts clreiy available spot in the Native States is clearer1 
and 1)rouglit undcr cultivation, but that in thc British portion of 
the Satpuras almobt the whole is sescrvecl as forest, and cultiv a t' 1011 
is ratlier discouraged than otherarise. 

I l l le 7 country triangulated by tlie Bhopal and 3Ial~va Survey under 
Cnptaiil JVilri~er covered an arcn of 1,865 square miles, and tlie 
topogra1)liy cutendc:l over 3,281 square miles, most of mllich lay in 
opcn well cultivated tracts, about, two-thirds of i t  being in the 
Gwalior territory. 

Lieut. R. G. Woodthorpe, R.E., having been deputed for special 
c.sploration work north of thc Assam valley," tlie remainder of the 
l<liasin nncl Garo Hills Survey, under Major Badgley, l)rocccded to 
survey tlic south-cast corncr of the Sylhct district, ~vlierc an area cf 
about 300 q u a r e  miles was trian;pulated in marshy, jungly tracts, 
and sollic litt!e progress was ~llndc in tlic large scale survcy of 
Sllill011;. 

Owing to t l ~ c  fnilure 01' the rains in Ct>atral and Souther11 India, 
; ~ ~ l t l  i l ~ c  consequent clrouglit, it was not Ecasiblc to scud lilore than 
ii wlall portion of tlic party to llajputana, tllc i.clllaincler being 
cmployed 011 tlic lnrgc scale surveys of' 8ubatllu and ICasanli, ailtl of 
the roscl between Siillln and Kalka unclcr Colollel l)cl>rcc's iillwc- 
dintc sul,er\-ision. 'l'l~e tlctajl survey completed in liajputana 
co\-crcd an arcn of 1,383 squarc milcs, ill parh of Jodl~pur an(1 
Bickaj~eer, consisting chiefly in open country covcrcd with lo~v sand 
hills. For the Silnla Silrvey Colonel 1)eprco elaborated a simple 
bysten1 of' s~1rvcyii1g ~vithin conto~ir linvs iixc~l wit11 ~ J I C  aid of t l l ~  
I\-atcr-lc\-el. 11 detailed c1escril)tion of tllir, process fjuda l~lacc in tllc 
Indian Rcl~ort for 1877-78. I t  coiisists, l~rontlly speaking, of tracillg 

-- - -- 
* See ' l ' ~ ~ u ~ - I l i r n ~ ~ l t ~ y ~ ~ r ~  lCxp10111tio~1 bcctiol~, 1)- 7.5, 
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contour lines a t  vertical inten-als of 250 feet by water-kvcl, and 
sketcliiilq four contour lines by eye iu e:tcl~ space. The nietl~od is 
described by General Walker as a very valnal~lc one, for it not only 
fl~rnisl~cs maps which are very mncli niore accurate than any mal) 
call l)rctend to be ~vliicl~ has no true coiltour lines, but T\-licn once 
tllc principal contour levels have beell dcmarcatcd on tlic ground Gy 
ljencli marks sct up a t  convenic~ll intervals, they call bc followed 
aud laid do11711 inecllanically on tlie plane tables by mciz wllo might 
11e incapable of drawiaq a single feature of the hills they arc sur- 
veying. 

Tllc illysore party, which represented tllc aggregate s t rc i i~ th  of 
Nos. 6 and 9 parties, after deducting 16 surveyors, kc.  ~vho  had 
been teillporurily transferred to tlie Public Works Departmeilt for 
einployinellt on famine relief I\-orlis, carried triallgulabion orcr 
2,813 square miles, and to1)ograpliy ovcl 2,373 srlualc: n~iles, in 
country of a varied nature. By thc season's opcrntions four staadtlrcl 
sliccts of 30' iu longitucle and 15' in li~titudc liavc been made avail- 
able in a preliminary form, and a fifth is ncarly complete. Major 
'l'huillier, tlie chief of thc party, reports that on taking tlic field tlie 
prosl~ects were better tlinil could be exl~ectcd, colisitlcrin~ a11 the 
tvials to wliich tlic province had late15 been subjcctccl. 'llhe tanlis 
1vcrc filled, pastaragc was nbunclant, and bnt for the deserted look 
of tllc villages, a stranger coulrl not have imagined tliat faiiiinc and 
drought liacl been so lately devastating the 1)rovincc. Nevcrtlic- 
less fcacr was very prevalent, and 1vitli tlie exception of the o6ccr 
iu cliarge, no siilglc member of tlie European portion of the party 
c\c:lped it. Thc statc of Mysore occupies a position 1vliicl1 11as bccn 
not inalltly ilcscribcd as a rocky triangle, situated i11 a triangle where 
tlic: Eastern and Western Ghats convcrge into the group ol tlic Nilgiri 
hills west, south, and cast ; it is tlius c~lclosed by elinills of moiun- 
tains, on ~vllose shoulders tlie plateau n-hich coilstitutcs t l ~ c  couritry 
rests. Tlie general clcl-ation riscs Sroni about 2,000 fect above sen 
lcvel along the uortlierii and soutl~crn hontier to about 3,000 fect 
dollg t11c celltral TI-:iteilparting, 1v1lic11 scp;~rates the basin of tlie 
ICrislilla from that of the Cauvery, and diviclcs tlie country in tn.0 
~ ~ c a r l y  cqllnl Iialvcs. But thc fact of tlic country is far from even, 
bcing cverywl~crc ~~ndnlating, m~icli broken up 1)y ~.oclcy hills nii(l 
mo~ultuins, ant1 scorcd in all parts by dccp ravincs. " Tlic country is 
" lol~gitudinall~ iiitcrscctcd hy single or nggregatcd cl~ains of liillv 
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" running cliiefly north ancl south and a t  unequal distances from 
" each othcr, and accordiagly forming sometimes  vide and sometimes 
" narrow valleys. Isolated massy rocks, termed by Europenns 
c c  droogs, rearing their lieads to 4,000 or 5,000 feet above sea 
" level, stand forth likc sentinels on every hand, mostly crowned 
" with the remahs of fortifications, whose position, with the advan- 
" tage of an unfailing supply of water at the summit, rendered them 
" well nigh impregnable. Besides these, clusters of piles of llaclced 
" rocks, composed of immense rounded boulclers are frequent, la,rge 
" fragments being often so delicately poised that a touch mould 
" apparently overturn them, and yet sometimes supporting a shrine 
" or manclapa."" One of the chief features for whicll Mysorr: is 
famous is the number of tanks it  contains. These iun in " series," 
and are formecl by embankments thrown across a valley at favour- 
ablc points, the outflow from each tank supplying the one below it. 
They vary consiclerably in size, increasing towards the bottom of 
the -series where they often form large lakes. The lowlancls are 
irrigated mainly by these tanks, which number above 37,000. 
During the current season the party will extend the triangulation 
over degree Slieets VI. and X. The western portion of this is neces- 
sary, with a vicw to the settlement of the boundary of tllc province 
on that side with South Canara. 

The operations of the Gnzerat survey, nearly tlie wllolc of tlie year, 
were conclucted by Mqjor Carter, and here, although the llealtli of 
the men of the nativc establishments is said to have been very bad 
from the effects of thc famine, a satisfactory out-turn of 1,820 square 
miles, on thc scale oC 2 iuches to the mile, was surveyed in the 
Ahmedabacl, Kaira, a~icl Panch Mahals collectoratcs ancl in tlie 
Barocla state, a~ ld  the 34al1ilcanta ancl Rcwaltanta political agencies. 
A11 area of 68 squarc miles ol Forcst tract of Dangs was also surveyed 
on t'he scalc of 4 nlilcv to the inch, but owing to the dcnsity of bhc 
forest growth, thc details of tllc gronild liad to l ~ c  put in on the 
plane tal~les l)y chain traversing instead of sketching in tho usual 
manncr, which mndc tllc work vcry tedious ; tllc cost of thc differ- 
ence of scalc being partly defrayed by a grant of Rs. 30,000 from 
tlie Forest Department 1)uclgct. An area of 2,130 square miles was 
also triannulatccl and trnverscd in advance. 111 tlic tracts surveyed 
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by Mr. Boncl, about GO niilcs north-easl of Allmedabad, 11e k l i  in 
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wit11 a class of Blieels who are professional iaobbers called Garasias. 
Tigers ancl leopards were frequently nlet in the hills. Onc of 
tlie most reinarkable features of the country is an extensive sheet 
ol water in a hollow called the Bokh, which was originally bed of 
thc Hatllnzati river, from wllich thc stream mas diverted by the 
construction of a dam into its present course by Sultan Ahmed 
Shah, the fotulcler of Ahmedal)ad, his object bcing to increase the 
volume of t l ~ e  Sabarmati river, on the banks of which he had just 
Souncled his new city. 

I n  Icattywar the political agent, in September, anticipated a 
famine, b ~ ~ t  fortunately somc heavy sho~vers fell in October, and, 
altllough the people suffered from scarciiy, there mas no absolute 
famine. This enabled the Rattymar survey, under Major Pullan, 
to take the ficld, though a proposal for surveying the intricate and 
wild tract oS hills known as thc Gir hacl to bc abandoncd, owing 
to thc s t reais  there being dried up. An out-turn of 2,019 square 
miles was completcd on the scale of 2 inches to the mile ; and, in 
adclitioii to this detailed work, an area of 2,180 square miles was 
triangulated as a basis for future topography. Part of these opera- 
lio~ls lay along thc seasllorc, from Porbanclar towards Mangrol, 
~vhich is rocky, of lilncstonc formation, and in many places pre- 
sciiting a 11011cycoillbed pavcment of limestone, with low ridges 
running along the coast covered with cactus bushes. The soil, in 
n great nzcasnre, is a rich black earth, wl~ich produces good crops of 
cotton, jowari, I~ajri, and sugar cane, and in some parts wheat, 
turmeric, kc .  O~ving, however, to thc scallty rainfall this season 
no cotton was grown and other crops T V C ~ ~ C  meagre. Mr. McGFill, 
Major Pullan's assistant, sl~caks highly oC tlic intelligence ancl 
paticnl toil of Ihc pcoplc, who during this season of scarcity erected 
" motcs " or stngcs for leather ~vater bags for raising water Iron1 
HIC streams in localitics vhcm wclls failed, and so irrigated 
tllcir parcl~cd laucls. Thc couutry skuting thc Gir is undulating, 
and covcrcd wit11 dcnsc low j u i ~ m . . ! ~ ,  but here land is being fast re- 
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claiuled fro111 tlic Gir forcst ; little villnges are springing up with 
llatcl~cs of c~ltivat~ioll r o u d  t,hcin, and tlie ring of the axe tells of 
tllc stcady aclvance_of pGilisntion into this jungly and malarious 
tl-acl, t l i ( l  l~au~li ,  oP % lion and pailtlrer. Gninli, a ruined city wit11 
old and ~.accl'nl tciul~lcs and tanks no~v falling to dccay, lying 
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north of the Barcla hills, fell within the area of burvey. Tllis place 
was in tinles past the residcncc of tlie Jetwa Rajpnt chiefs, 
who a t  one time ruled over l~nlf' of Kattynrar, their territory strctcll- 
ing from the l i m n  of Culcll to the sontllern coast. liucal 
descendant of these cliicfs i3 now tlic Rana oE l'orbandar, but llis 
territory 11as been reduced to a small strip of territory alollg tile 
~vcstcrn coast, called Barda. Porbandar has a 1)opulatioll of 14,500, 
and a llumbcr of wealthy nlerchants of thc B1i:ttia and Uania castes. 
It llas a  cry fine port for comltry craft, ancl carries 011 a thriving 
trade with the Persian Gulf and Inclian Ports. I ts chief exports 
are grain, ghee, aucl slabs of mllitc limestone for building purposes. 
Mr. BlIcGill furllisl~es a brief description of tlie chief towns, rivers, 
kc.  ill Wc~te rn  ICatty~var, wllicl~ sliould prove ivost useful for 
lmrposes of referciice. NO good timber trees are to be sebn in this 
region, and most of the trees that air: Pound gro:lr in suall qunu- 
tities. Tl1e date palm grows luxuriantly on tlic borders of some of 
tlie siilaller rivers, but tlie people newr tap the trees for toddy, and 
the only usc they are put to is for making broonls from thc leavcs. 
Iron ore is fo~uld in many parts of Garda and 1Iallar. The bullocks 
arc herc inferior to those mct wit11 in otlier parts of tlie country ; 
cows ancl buEalocs are nume]-0119, and some of the larger arc mi~ch 
valued for blie quautity of milk they yield. Slicep of a largc hreecl, 
a i d  gencrally wliitc, arc seen in flocks of 100 a i d  upv-ards grazing 
in the mode lands of every rillagc. Of wild animals the lion 
(sawaj), t l ~ e  panther, jackal, fox, and wilcl cat are foiuld in the Gir, 
as also the sambur, nilgai, and chital ; tlie comnlon I-cd nntclol~e 
(gazelle ?) and black 1)uck arc sccn in herds nlulost cvcrymhere. Tlle 
taillrs are in most placer1 full of cluck, snipc, and other game, :tnd 
the conlmon partridge lurlis in t l ~ e  village hedges, and the quail in 
every field. \Vilcl hogs are seen in abnndancc: in the Gir ancl other 
r\.oo(ly spots. llloilg ti;~~;\;.sea coast and in creeks tlit: flamingo, 
curlew, and gall may be seen. in Rocks rninglecl wit11 spoonl~ills, il~ia. 
and other birds. 

Tllc field opcrations connected w$,ll the topogr:lpl~ical survelr of 
Kumaon and Gnrl~~val ]laving beell l)rougl~l to :a conclusion, 
work of this party was alnlost entirely confiacd to oficc clnties 
connectccl with tbc preparation of tllc ma1 01vi1)g v, certaill 
dihcrcpancies met wit11 in altclnpting to conll~iiic thi % work ~ ' i t h  
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tliat of thc North-west Rirnal~~gas  Series in 1832, wllicn a rough 
topographical sketcll of thc hill ranges on tlie scale of 2 iucl~ss 
to tlic milc was cxecutecl in addition to the triangulation, consicl~ml~l~: 
discrepancies n-cre met with, as well as n blank of scveral squarc: 
lllilcs still remaining for survey a t  tlic llcacl of tllc valley of' 
Ganqotri. Mr. Kiuney was therefore scut to revisc the olcl work 
and to S L I ~ T C Y  the blank in question, as ~vell  as to iuakc n geo- 
graphical reconnaissance of I\-estcrii Hundes, north~vard ol' his 
field of operations, which Mr. Ryall liacl not tinie to visit in the 
course of liis ol?erations (luring tlie prcvious Scar. Mr. Kinney 
has pcrformccl all this work vcry satisfactorily, nncl liis report, as 
well as Mr. Ryall's intcrcsting paper on Iluiides, will 1)e found 
in tlie 'l'rans-Iliinalaysn section (1113. 65 et seq.). Mr. ltyall has also 
compiled a new map of the country, ~vliicli, mliilc containing sundry 
rectifications of the detailed portions of tlic map executed by thc 
brothers Strachey, is a t  the sanlc time n proof of tlle skill and 
general accuracy with which their rapid reconnaissance was madc. 

During tlic year Captain A. TIT. 13airc1, X.E., tlie officer charged 
~vitli tlie supervision of Indian ticlal observations, >isitcil Bombay, 
Kn~nraclice, Car\var, ~ l d c n ,  Beypore, Paurnl~en, i\latlras, and Vjzaga- 
patnin, and a t  cacli of tlicsc ports, with t l ~ c  excc1)tion oS tlic two 
last, satisf;irtory arrangements n7crt: madc for tlic institution of 
nccurntc ticla1 ohxcrvntions. A t  cach port n ~ u a n  is appointccl and 
paid by the port nntlioritics to takc chargc of tllc instriullent\, and 
is iustructccl in tlicir manipulation. ,4 report sllowing the I-alne 
of tllc tidal lleiglit for each hour is sent oft' to Captain 13aird daily 
by ~ I O S ~ ,  to wlioln will fall the duty of calculntiug the tirlal eleillents 
for cucli port from liis o ~ ~ ~ i i  tidal rcgistr;.,s, as soon as they ha\-e 
1)ccn cnrricd over i t  suificieilt period to,%. 6 ' ~ l ~ c  rthc rcquisitc data. 
Tliosc for Bombay liavc bccn :~lrcatl:~~ :Ir tllc total siocsacc tllc tidal 
clcrucnts for any place liarc l)c+ O- J!l,v realizccl by tlie sales to pn+Hccl 
the morncbntary ~a r i a t i o~ l s  i n .  :i!;ug t,hc year was 7821. 
rcqi1ircd period, past ..A ],rj~~tecl l(i2,013 co1)ics of maps, plnus, 
grnl)liically with tlic?jr;$Y J V ~ V ;  sonlr O F  tllcse for o t l l c~  clcl)arlmnlts, 
of such o m: : ~ j r ~ ~ ~ : , ( ; l ~ ~ i c a l  mltl geological s~~rr~c.ys  bcing of an 



24 TIDAL OBSERVATIONS. HEAD QUARTERS OFFICE. 

that the Secretary of State has sanctioned the const~~~nction of an 
improved one specially for use in Inclia, -\vhich has just been 
completecl by Mr. E. Roberts, of the Nautical Almanac Office. 

I n  connection with thc tidal obscrvations are being carried on 
spirit-levelling operations, partly with a view to conncct the tidal 
stations, ancl ascertain whether there is any appreciable difference 
of level in the mean sea level at tlie several places, and partly to 
connect together and reduce to a common datum the several 
hitherto isolated systems of levels which have been executecl 
thronghont thc country for canals, railways, and otlier engineering 
works. Double lilies of levels, cxecutecl independently by two 
persons, are carried over the country from onc tidal station to 
another, fixing new bench marks and connecting with the bench 
marks of other systems of levels. During the year lines have been 
carriecl f'rom Damaun to Bombay, connecting the three ticlal stations 
in the Gulf of Cutch with the one at Bombay ; from Bombay to 
Callian Junction of the Great Indian Peninsula Railway, and 
thence up thc Bhore Ghat to Poona and clown to Satara; from 
Callian to tlie Tlial Ghat, and thence up the Ghat to Igutpuri, 
Malegaon, and finally to Chikhalwohol. I n  addition to these main 
lines short l~mncli lilies were carried to connect local bench marks 
of importance. Tlic aggregate length of line completed amounts to 
589 miles, fixing 536 bench marks. 

'I'llc five Survey Head Quarters' Offices ill Calcutta, viz., the 
Sarveyol.-General's, the Lithographic, Photographic, Mathematical 
Instrument, and Revenue Survey Offices, are still in separate 
buildings, and great inconvenience is felt thereat, but a suitable 
site has 1)een purcl~asc(i~,for the construction of a set of I~uildings 
to contain the rnbrtiy he seelnffices in one spot. 

I n  the Slzus. %ce, Captain E. H. Steel has been 
'Ilit: rield operations connected Gl,.Jarpes, who, after 19 years of 

Kumaon and Garl~wal having been I J ~  this country on furlough. 
work of this party was almost cntircly waring maps and data for 
connected with thc preparation of the ma1 ,lch liar bee11 formed 
discrepancies met with in altcmpting to combsitb-.chllc ancl varied 
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experience. Good progress has been made in the drawing bilanch, 
the chief maps in hand being the new edition of the map of India 
on the 32 mile scale, and various provincial maps on the 16  mile 
scale. The engraving l~ranch has been occupied wit11 two classes 
of work, viz., the sheets of the Indian Atlas, on the scale 1 inch to 
4 miles, ancl provincial and other maps on smaller scales. Eleven 
atlas plates were completed, 41 new ones are in hand, and additions 
aud corrections, some of an extensive character, mere made to 19 
old plates. Six other ongraved maps are also in various stages of 
progress, vhile among the miscellaneous work completed may l)e 
mentioned an excellent map of Colombo Harbour for the Marine 
Survey Department. General Walker reports that the eilgraviilg 
office now contains a large number of natives who havc been trained 
to engrave names and outlines, and generally to perform all the 
more mechanical work very satisfactorily. " But," he adds, " it 
" appears improbable that natives will attain the degree of artistic 
" skill which is required for all hill-etching, with the exception of 
" what may be done by closely imitating a good original, line 1)y 
" line. To produce a good etching in lines from a drawing in 
" brush-work, to translate contoured lines illto vertical l~achures, or 
" to give a correct clelineatioil of the orography of a country on a 
" small-scale map by reduction fro111 a large scale survey, requires 
" qualifications which are l~ossessed by only a Icm of our Enro- 

peans, and which are scarcely to 1)e expectcd of the natives of 
" this country." This will prove disappointiag to expectations 
which have been generally formed that the natives would eventually 
he ablc to take up a large proportion, if not all, of tlie engraving 
work, which, owing to tlie largc salaries drawn by tlic European 
engravers, is a t  present of so expcasivr, a character. Howcvcr, it 
may he remarked that the question is not as yct settlcd. 

The issues of maps have much increased31u.ing.g thc year, mainly 
owing to thc publication of a catalogue. '??lit total nulnbcr issued 
was 20,869, value 3,0001. The vnlur :1F thc total stock of maps in 
t,he oficc is 4.11,9871., aud thc am?- rcalizcd hy tlie sales to privatc 
individualq nad ma13 agcntg ,: :$~'!;ng t,he year mas 7821. 

Tlle lit,l~ographir l,rnn,/printed 162,913 ropirs of maps, plaus, 
year; solilc of tllcse for otllc~. dcparlinents, 

nlltl gcologicnl surveys bcing of an 



 laboral ale caharacter. I n  tlie l~hotog~aphic branch the out-tu1.n of 
work slionred n great increase over that of foruzer years. Tlle ar- 
rnngcmeuts for tlle of the cadnstml 11laas of the North- 
west Provinces arc now co~nplete, and it is anticipatecl tlmt betureen 
4,000 and 5,000 sheets  ill be strnck off ilurinq the c ~ ~ r r e n t  pear, 
hesides n large 11nin1)er of impressions of maps of tlle Rcngnl 
Caclastral Sun-rys, on tlle scale of 32 milcs to tjllc inch. During the 
summer ancl autumn Captain J. Waterhouse, the head of the pho- 
tog~al~hic  and lithogmpl~ic branches, innde an intercsting tour of 
inspection of inost of the principal cartographical esta1)lisI~ments of 
London, Paris (including the Exllibition), anrl Vicilnn and acquired 
:L ~ a r i c t y  of useful information respecting thc latest procewes and 
metllocl:; of rel~l.oducing maps. I Ie  sncceedcd in securing for the 
office the right of using Mr. JVillis's ilcnr platinotype process, which 
proinises to be n very perfect snbstitutc for silver printing, with tllc 
great advaatngc of producing pernlanent prints, and he also ascer- 
tained full dctails respecting the nenT process of I,c.liogr~~aczr~.e as 
practised st illc Vienna Military Geographical Institute. 

Thc Matllematical Instrument Office rt.ceivcs all in~trumeats of 
E~~ropea i l  constructioi~ sent out for the Indian Survcy, constructs 
the lesc; elahorate ones, cxecutcs necessary repairs, and keeps n 
stocl; of s e n i c e a l ~ l ~  iu~~trnments  for s u r ~ e y  nucl otlicr scientific pur- 
poses for issue to the Survey and other clel~artnleats in tllc Be~lgal 
Presidency. Thesc other d ~ p a r t n ~ c n t s  con.;ist of, first, tllc Public 
Works Dcpartmcnt, and thcn, in a less clcgrcc, of the Forest, Etlu- 
cntional, Marii~c, i\rctenrologicnl, ant1 gcncral Civil D~partmentq. 
Tllc figures qhonr that oilly a1)ont a third of t11~ cxpcnditnrr: of 
the hlatbemnticnl Inst]-ument Office is fairly de1)ital)lc against tllc 
SUITPY nelmrtmcnt. 

I n  thc Trigonomctrical Survey Office a t  Delira Duu lnucll valu- 
ahle work 1x1s IIPPII ilol'k~ rluring the year under tlip al)le snl~erin- 
tenclrucc of $11.. HennesSC~r. Sllortly aftcr thc closc of the pcriotl 
undrr rcvicw, Vollinlc T I .  01 the account of tllc operations of th(. 
Grent Trigonomctricnl Survcy 1 *S c o ~ ~ i ~ ~ l r i ~ ~ ( l  ; Vollunecl 111, ant1 
TV. llad 11ccn finisl\ctl wmc tilnc p\~~vionsly,  hut detairlc~l for the 
i~ltermerliate volnnze. Thc accour~t ot the 1)entlulum ol~c~niionq 
has 11ccil dclaycrl, partly I~ccausc tllere ~var, ft I ; i f ic~~l ty  nncl delay in 
gcttinq the nrcessarg type, and 1,artl~ bccausk'l~~njor Hcrschcll 



u r g ~ d  tllat t,hc volume on penclulunl opcratioi~s in India should 
coataiil not only the i~cduction of thc Indian pcntlu111m sm-ings ) ) P , ~  

sc, but :llso tlie actual application of tlicse observations to investi- 
sations of thc! figure of tlie eart,ll, and of tlle constitution of tllc 
earth's crust, This l~ ro l~oml  lias 1)een sul~portecl by the Ropal 
Society and mill naturally, if conccdrd, enlarge materially tlie scol~c 
of the volame. 

The chief n-ork of t l ~ c  Drawing Brauch has 1)een the preparation 
of thc fourth edition of the iuap of 'rurkestan, embodying all 
the ilcm information ~vhich has been acquircd l~otll 011 tlic side of 
Iudia and Russia since 1875, m-llcn tllc last cclition of tlue map 
was l~u1,lislled. This map is expectctl to bc availa1)lc for issue \-cry 
shortly *. A map of Afgliauistau cnlarg~d fronz thc third edition 
of the Turlicstail map, ~ ~ i t h  such corrcctioils autl additions as were 
immediately needcd, was piepared in about n meek, and several 
Il~~nclred copics supplied for tile use of tllc army in Afghanistan. 

REVENUE S r r n ~ ~ r s .  
During the )-ear under rcvicnr tlicre verc  11 full strengtl~ and 

two sniall Revcnuc Sul-vcy parties at  nro1l; in the Punjab, Nortll- 
mcsteril l'rovinccs, Bengnl, Bombay, and A w m .  Tllc out-turn of 
thc Catlastral S~~vrcps ,  on the scales 01 16 and 32 inches to tlrc 
milc, was 421,111 acrcs cornplcied in dettlil, and 37G squnrc illilcs 
of mhicll tile \-illage bouildaries were sun-eyed in advance, while of 
tllc ordinary villasc a i d  topograplical surveys, on scales varying 
from '1. t o  1 incll to the milc, 10, 3, am1 2 square ~lliles were 
survc~ctl in detail, (i,OOB square iniles surveycd (as Ear as tlic 
villngc l,o~u~darics arc coilccraed), n~lcl 4,,347 sqilarc miles trinn- 
guli~lcd ill sdt itncc. 'l'lrc lot:tl out-tn1-11 of clcl:~il ~ a r r c y  during t l ~ c  
scnwn thus nmountcd to 11,872 squnrc inilcs, apart from tlle areas 
trinnqulntcd and travcrsccl in ndvnncc. . 

An 
Major-Cicncral ,Tohnstoue's pnrtp survf-; .I a total out-tun1 of 

'q 
4,G78 sqilnlsc nlilc:i of triangnlation rn1d tillage l)otui~clary snrt-cy, 

.l 

nilil 1,8~>7 sqnarc nlilcs o l  dctail s i i b , ~ ~  in tllc Dera Ismail Khan, 
Bnnn~i, alltl R:lwall)intli tlistlic~tfi, ,tntl i l l  tlic Jomraki connlrp an 
ind~l~cii( lcn t hill t rnct l)o~-;..  211 P c s l ~ a ~ ~ l i r  mitl Iloha t. The al-ea 
c~oml~l(~lct1 in tl,4nil ;?y stirrcy~(I oil i11c scaic ol' 4 incllcs to t]le 

-- - - 

'J'hiq llinp Iln, rccriitl~' rc.nclirtl E~iglnnd. I t  is n lnoqt romplctc and i l ~ t c r e c t i n ~  
pi orlriction. P 
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mile, with the exception of 57 square miles in the neighbourhood 
of Edwardesabad, which mas clone on the scale of 16 inches to the 
mile: to show the intricate system of irrigation. Connection mas 
effected with numerous stations of the Great Trigonometrical Survey, 
and thc averagc crror of the Revenue S~wvey ineas~u.ements, as 
comparecl with those of the great triangulation, was as little as 
2.44 feet per mile. General Jollnstone reports that, as a rule, the 
thnkbzbst or settlement boundary maps of Bannu and Dera Ismail 
Khan clistricts wcre good, and agreed well with the professionally 
surveyed boundaries, hut those of the hilly portions of tlle Ramal 
Pincli District were, as might have been expectecl, somewhat in- 
difYerent. The season saw the retirement of General Johnstone, 
of whom General Vanrenen, Deputy Surveyor General ancl Superin- 
tendent of Revenue Surveys, reports as follows, "His long and 
" useful services extend over a period of 25 years, lor 23 years of 
" which he has held charge of a survey. The Department loses in 
" him a talented, able officer, and the Government a very tried 
" experienced servant, whom it will find difficult to replace in the 
" Puujab, as his knowledge of the frontier, ancl the tribes occupying 
" it, rendered his scrvices to the Government especially valuable." 

Captain E. II. Steel and (subsequent,ly) Major D. Macdonald had 
charge of the Sirsa district survey, on the scale of 4.1 inchcs to 
the mile, and rendered a total out-turn of 1,794 square miles, 
including an overlap into the district Hissar ancl the Patiala and 
Bibanir States. The villagc was tlic unit of survcy, and all details, 
such as cultivated fallow and culturable land, villagc boundaries 
ancl sites, markets, roads, paths, buildings, &c., mcrc caref~~lly 
mapped. On the whole thc district is easy country to survey, bull 
near tlle Gaggar and other rivcrs snbjcct to inundation, tlle cletails 
of cultivation, kc. are very intricate and requirc careful exnuzi- 
nation. Another obsi~~clc to rapid progress in well cultivated parts 
is the drifting sand mhP> pervades the mholc clistrict ancl obliterates 
the land marks. I t  is o?tL-.l. vcry clifficult to say mherc the culti- 
vation ends, and the surveyoIv'~ in a grcat measure dependc~lt 011 

the villagers for this informatio:~. Portiow of Sirsa, wllicll to an 
ordinary travellcr moulcl appear nothing ut  sanely waste, is oftell a 
mass of cnlt,ivat,ion. Tile l~arley, onc of : ~rincipal 1,rthl: cro]'s, 
may be seen all over tllc (listric.t, forcing it3 w-2 v 111) tlirougll s(!vcl.:ll 
inches of drift sand. Tllc acc.umcy of the dctaij survcy Icstc(l 
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by 525 linear miles of check survey, and the traverse survey was 
connected with 19 principal and secondary stations of the Great 
Trigonometrical Survey. 'The augular work was tested by 31 
azimuth observations, taken at an average distance of 13 miles along 
the main circuits. 

The 14th or Ganges Dearah Survey, on completing its assigned 
work in Bengal, was transferred to the North-west Provinces for 
the survey of district of Saharanpur. Owing to the decision of 
Government that those districts of the North-west Provinces 
mhicli dicl not require to be surveyed cadastrally should be sur- 
veyed merely topo~raphicallg, on t i e  scale of 2 inches to a mile, 
showiug in addition the pargalla boundaries, instructions were 
given to Major Wilkins that the survey vas  not iutended as a 
clieck upon the settlement operations, that therefore it would 
be unnecessary to crowd into the interior survey minute details 
of cultivation, culturable waste or jungle lands, and that all 
that was needed was a good topo&a&ical delineation of the 
country up to the scale of survey, i.e., that the survey should 
include large patches of waste, barren as well as culturable, the 
general outlines of cultivation, tracts of jungle, limits of forest 
reserves, roads, drainage in all its ramifications, tanks, village sites, 
temples, embankments, &c.; in short, the same details that are 
requilled in tlie usual village by village (4 inches to the mile) survey, 
but generalised. The final maps of the Saharanpw district (of 
which the present season's work comprises 10) mill include 24 sheets. 
The total arca of the district is 2,288 square miles, of which 860 
have been completed, aild 378 lias been taken up by the Forest 
Snrvey, on the scale of 4 inches to the mile. 

The Budaun District Survey was completed by Captain W. 
Barrow's party, tlie survey being merely for topographical purposes, 
I ~ u t  on the same scale (4 inches to the mile), ancit@a~f,.l'.;-* ,,dLllg of ' the ' 

nature of an ordinary l)aauzawnr or village s a  u t  "1 party will P next survey cadastrally the Qhazipur distri2 ulic .C 

The Bauda District Survey finally compfi~nc' 3d 726 square miles of 
country, 606 being cadastrally survev,c:j 21. the 16-inch scale, and 
119 topographically on the 4-in( 1.E ,tale, next destbation of the 
party will be Mirzapur cl' *.irs he A cndastrd survey party, under 
Mr. E. T. Jolknson, p 7 , p . . ~ s  

Y 2. , in tlie J a u n p u  district, where 
I 0 
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there i~ an extensive area of about 1,400 squarc miles left for corn- 
pletiou; another, uuder Mr. J. Campbell, oicc Captain Andrew 
transferred to Cuttack, was engaged in i.evising and completing tllc 
cadastral rccords of clistricts Agra and Han l i rp~~r  ; and a~otlier,  under 
Mr. R. B. Smart, was occupiccl in a survey of the Khorda Govern- 
ment estate, clistrict Pooree, on the large scale of 32 inches to tile 
mile, a scale rendered necessary by tlic sinall size of the fields, nrhicli 
averaged a-piece only third of an acre in area. Great inconvenience 
appears to have been felt during tlie year under review (as well as 
iu the two preceding years) owing to the defective demarcations of 
the fields in tlle tiact under survey. 

I11 the Shahabad ancl Patna (Eastern and Western Soane) districts 
n tola1 area of 394 squarc miles ~vas  surveyecl cadastrally by Major 
Scoiicc's party, on the scale of 32 inches to the mile, except a small 
portion of non-irrigable grouucl n~liich was surveyecl on the 4-inch 
scrtlo. A t  the request of the Irrigation Depaitment a party under 
Captain D. C. Rudrcw was got togetllcr to survey the irrigable 
lands of Cuttacli, amounting to a total area, of 465 square miles, but 
owing cliiefly to the inexperience of tlie natives progress was small. 
Another party under Captain Saildaman was engaged in the Barka- 
garhand Chota Nagpoic Estates Survey, wliere 151 square miles 
were survcyecl on tlie 16-inch scale. Here the absence of a single 
permanently nzarkecl point or station tliroughout tlic wllolc of the 
area of operations will eventually, Gcncral Vanrcnen considers, 
cause mucli inconvei~ience, even the tllcodolitc stations l~eing 
markcd by burnt clay cylinders. 

I n  the Boinl~ay Yresitlenvy, thc 10th party of tlic I{cvcnucb 
Survey bran el^, unclcr Captain E. W. Sarnuells, was cngaged (on 
what arc usually called tile Decca~l Topographical ~urveys) in tllc 
l'oona and Alimcrlnagar clistricts. 'I'lic area surveyed in detail 
a--lnonntYL t--0 $,Vu$ square miles, ancl triangulatioii extcntled over 

. ' t  . 
2,523 square rulrl mo advance, tllc scalc bc i i i~~  2 iuchcs to tllc mile. 
A careful compari, o.~vas made l>etmcen t l ~ c  villagc b0~11daric3 
silrvcyerl and lliose of Bombay Settlcmcnt maps, and tllc result 
hllolvccl that on 1cve1 g r o ~ d , J ! ~ ~  ~ T J ~ O  S U ~ V C Y S  agree very ~ ~ 1 1 ,  1)llt i l l  

tllc hilly portious, ant1 cspcci:llly ,wn,r tlic Gliats, tlic scttlcmcnt lllal15 
could not 1,ossibly I)c utiliscd. Owing, +,;, tllc failure of the usual 
rnius in 1976, the prices of grain of all ..,;,:la remabled very lligll 



tl~roughout the season under review, ancl though tlierc mas no actual 
scarcity tlicrc was a good deal of distrcss Lere ancl tlierc. Captain 
Samuells clescribes tlic general aspect of the localities traversed as 
undulating grass-covered ridges ancl ranges of liills ~vitliout trees or 
forest of any kind, only cactus, scrub, or prickly pear here and there. 
The geological formation is volcanic, and consists of altcriiate strata 
of amygdaloid and basalt. The country a t  one time and nuother has 
been floodecl by succcssivc waves of lava. Many difierent eruptions 
lnay l ~ n ~ r c  occl[rl.crl to for111 thr 131'cscllt v i~ i l~ l c~  1)ortioll of tlic 
district, and tliesc probably took ldacc at  l o n ~  intervals, (luring 

a. 
~rhich the amygdaloid underwent disintegratiiig influences, but tllc 
basalt being Iiarder withstood i t  better. Thus the level table lands 
of thc hills and the perpeiidicular cliffs are composed of basalt, 
wliile the irregular slopes consist of tlic soi'tcr amygdaloid. Tlic 
villages are, as a rule, situated in thc valleys, compactly built ancl 
siu.rounclec1 by a bastioiled nrall mitli gateways. There is gencrally 
some garden land in the vicinity of the rillages adjoiuiiig the banks 
of streams, either watered from wells or from the stream itself by 
means of hcc1~d1~cc1.n~ or carthcrn embanlimeuts. Fine lliai~go anrl 
tamarind trees are often seen, which llclp to rcclceiil tllc otlier\~~isc 
desolate appearance of thc country. Sevcral liill forts arc clotted 
about the country, some situated on isolated hills, othcrs on tlic bare 
plain itself, but inore frequently ou tlic liighcr s p ~ ~ r s  and raugc.;, 
~vlierc some liardcned portion of basalt has undergonc a disintegrating 
process and formed an almost ready-made fortress. T l ~ c  clrainagc 
from tllc Ghats is all t,o tlic cast, tlic rivers all flowing :across tlic 
J'cninsula illto tilo Bay of Bcngal. Tlic enormous raillfa11 that 
l~rcaks on thcsc Glihts during the soutll-west ilio~lsoons llas worn dcep 
precipitous valleys, which havc cateu their way back to tllc wry  
I\-atersliccl, lcaving flat-topped spurs betwccn tlienl, ~vhicli btrctch far 
out illto the Dcccau, forming tllc n.atersl~cds. 'L'llc !I ranges nuil 
spurs, tllough flat and undalatiug on top, arc c11t ul l - l t~i l  intersecterl 
l)y very dcep Xlccicls or ravincs, as o\\riilg to tlic 5 .  .mendous rainfall 
clvcry s111:lll \vatcrcoursc cuts :I dcq, cl~ailncl for itsclt'. In  soillc 
1)laccs tllcb Iicnds ol' tllcse ravines ~lcnrly xcet,  leaving only n narrow 
neck of laud just, I\ itlc cuough foi. ld: .dad. 'l'he forcst and jmlglo 
illat oncc vorercd tl~osc C + S  have bern aliiiost cntircly clcstroycd, 
lierc and tlierc a clunlli.. ,LS bccn lcft r o ~ ~ n d  an old temple suficicnt 

, b' c 2 



to show what it must once have been. Magnificent large trees, 
chiefly mango ailcl jarnun or jambul, festooned with enormous 
creepers, grow as luxuriantly as in any forest in Assam or Central 
India. Besides these few clumps thcre is nothing tllab can bc 
called forest ; here and there on the edge of the Ghats tlierc is dense 
scrub jungle, but no trees, and in consequence of thc jungle being 
destroyed, the heavy rainfall has mashed away the soil, so that it 
will be some considerable time before it  can again support forest. 

When the British took possession of the couiitry much of it nras 
nearly ruined, and since the famine of 1803 a great part 11ad been 
almost entirely uninhabited. As examples it may be enough to 
state that in 1803 only 21 villages out of 180 were inhabited in the 
Newasa taluka. I n  other parts of the same collectorate in 1819 
more than half the land mas waste, and thc country round Sirttr 
was all j~mgle. The city of Ahmednagar contained in 1819 a 
population of 13,000, ancl in three years the number was almost 
doubled ; it now contains 30,000 inhabitants, and the lands around 
are of considerablc fertility and well watered. 

I n  most of the largc towns there are looms for the manufacture 
of coarse cotton cloths, and the Dhangars weave blankets, the wool 
being obtained Prom the sheep of district. I11 Ahmednagar and 
the neighbourhg tow~n of Bhingar there are about 1,400 looms kept 
at work in the manufacture of saris and other cotton cloths. Some 
of these are of a superior description, and have an cclging of colourcd 
silk, or are made half of siLk and half of cotton. Thc raw silk is 
imported from China bo Bombay, and bought in Bombay by the 
local n~erchants at about Rs. 9 a pound. No country &ilk is used, 
although its cost would bc about lialE tliat of tlie Cliina variety. 
T l~e  silk is spun into thread, dyed by.thc somcars, and sold to tllc 
weavers, wlio mix i t  with the cotton thread or weave into edgings 
for saris ant 1 ' .{.gotis.. An attempt was ~nadc many years ago, in 

ml 1840, to  rcsr sl~xtvorrns by a Major Bync, who rented thc ground 
fro111 CiovernmcdL,' .~ncl planted a number of mulberry trccs. The 
trees flourished and jrc there still, hut the cxpcrimcnt did not pay 
and it  was given up. There is a large manufacturc of brass cooking 
utensils in Nagar, allcl in I&p?all +!iert: arc ahout 126 families of 
11 cavers  rho manufacture coarse cott'rj~t- I % & " ,  chiefly from cowltry 
thread, wvi 
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The 11th party, under Major H. C. 13. Tanner, completed an area 
of 2,423 square miles in detail, and triangulated in advance an area 
of 1,620 square miles, their mork being mostly in the Eastern Talultas, 
adjoining the territories of the Nizam. The Bombay Revcnue 
Sunley maps mere turned to tolerably good account, Major Tanner 
having been enabled to utilisc the topograpl~y of about two maps 
ont of every three, while he anticipates that as they work south- 
wa1.d this proporti011 will improve. The following is his description 
of lhe may in mliich these ma)s mere utilised :- 

"The system we follnd to answer best is simply, first, to test the 
cxtcrior limits of tho village plan by measurements taken from our 
plots, and tlleil should the error be small to put it on a plane table 
and complete the topography, setting up tlie table on the tri- 
junction of ficlda, and either intersecting the required items or 
measuring them with off-set rods. The information thus obtained 
is entered in rcd on the village plan, and thc wllole is then reciuccd 
with n pcntagraph. . . . . Itdis found that such items as touch the 
boundaries of fields are almost i~lvarinhly correct, and only such as 
fall within the field itself are liable to emor. l u  the case of hilly 
ancl rough ground wc reject the Bombay plans and survey the tract 
o~lrselvcs.~' 

During 1878-79 the mork of this party mill progress ~outhwarcls 
in districts Sholnpur and Satara. 

In  Assam a. small Revenuc Survey party under MI*. W. H. Patter- 
son was cngaged on a lakhiraj survey in Knmrup district, the work 
of nrliicli consists of threc opcmtions, viz., thc professional survey 
of intcrior cletails, the acljustmcnt of areas and I~oulldary, and the 
final cicmarcat~ioi~ and boundary survey. I t  is anticipated that thc 
work in district TCnmrup will be conzpletcd in 1881-82. 
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The most important geological crent of the year has beell the 
issue of tlie " Manual of tlie Geology of India.," by MessPs. H, B. 
Medlicott (Superintendent) and W. '1'. 13laaford (Deputy Superin- 
tendent) of tlie Geological Survey. This important work is con- 
tained in two volumes, aggregating some $00 pages, and is accom- 
panied by n prelii~~inary skctcll map on the scale of 64 miles to all 
iucli, and a score of plates. i l s  a general account of Iildian geology 
i t  supplies n waat felt for some years. Owing to the facts that 
the published iVtenloirs and Records oP the Survey hacl become too 
numerous and bulky for general use, and that many papws on 
Indian geology were scattered tllrongh various Indian and Europeall 
periodicals, while nlany other recorded observations were unpub- 
lished, a compendiuin of all the existing literature became an 
absolute necessity. 

The work opens wit11 an introduction in which tlie general 
pliysical geogmphy of Intlia is explained, as well as its threefold 
(tivision into Pcninsnlar India, thc extra-Peninsular area, and the 
Great Indo-Gangetic alluvial plain. 

The first vo l~me ,  trcating of the so-called peninsular areas, deals 
with the following formations in succession : the Gneissic or Meta- 
lnol~liic,  the Sub-metamorphic, and the Pindhyan series, tho 
Gonrlwnna systems (including details of coal-fields), tbc RIariiic 
jurassic rocks, tllc Deccan trap series, tlie tertiary rocks, and lnterite 
or iron clay ancl lithomnrge. l'hrce conclltding chapters in the 
samc volumc descril~c the post,-tertiary and recent formations. 

Thc second volumc deals with the extra-peninsular area. I t  
commences with Sincl, procccds to describe the Punjab Hills west 
of tile Jllc!um, and then takes up tlie subject of t l ~ e  Himalayas, 
clividing thc l into three zones, viz., the Sub, Lower, ancl Ccnt,ral 
or Tihetan ~ir .?Eila~as.  A special chapter is devoted to the slrbject 
of the Siwalik fa;.+:n, and the last two describe the Assam range and 
Burnin. '1 

Altliough previous sulbwaries of Indian geology arc not wanting, 
viz., those of Calder (18381, Ncwbold (1844-60), and Dr, Carter 
(I R64), tllc a~~t l iors  of these labourtl;tl!ncler the serious disadvn~rtage 
of a inorc or lcss p:~rtial lii~omlc(lgc of .,. '-1v14t sul~ject wit11 T \ . I I ~ c ~ ~  
thcy nttcmpted to grapple. And nlt,llougll . qr gcologicnl cxamina- 
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tion of onr Indian 'Euipirc is as yet, far from coin1)1ctc, still SO inucli 
llas hecn achieved by the worlc of t l ~ c  Sun-cy, ~vhicll may be said 
to liavc cornme~iced in 1851, t l ~ a t  the niass of rccorded obscrrations 
fornis now a11 incompara1)ly ricller stocli of ~nnterials tllall anytllilig 
available in tliosc days. Tlie present ~rorlc, therefore, will not only 
1x01-F: very valnal~le on nccpuut of the positive infonilation i t  afford\, 
hut  also I ~ e e a u ~ e  i t  will form a distinct d a t u ~ n  line ~vllence to rate 
futnrc progress. 

Di~r ing  t,lie pear (1878) Mr. Hackct rxamincd a vcry large area of 
nzoic rocks ah t l ~ c  northern extrenzity of the Arvali range, and his 
rcsearcllcs suggest somc siuiplificalion of the vicws previously 
entertained rcspcctiiig the stratigrapliical conditious of tlie series. 
A clescription, wit11 maps, of thc llitl~erto ~uisurveged basin of 
Pala~non~,  Iias l~een pul~lishcd by Mr. V. Ball in the Memoirs. T l ~ e  
ground is morc accessible fro111 the trmllc railway than the coal 
Insins of the Upper Damuda valley, and pilo,jects for working tlie 
conl llavc lately been proposed. TKO new coal-fields liave becn 
inarked iu tlie basin of thc Roe1 river, with areas of 97 and 78 
square miles, but, so far as could 11e determined froill surface incli- 
cations, tlie coal of these areas is not so good as that of tlie sinallcr 
Dnltouganj iielrl lowcr down the Icoel to tile norlli. Tlie geological 
iutcrest of this ground is tliat here n niarkeil cliangc talies placc in 
tlic pctrologicnl cliaracters of the Gondn-ana system bctnrccn the 
scrics, as dcvclopecl in t l ~ r  Danludn valley coal-fields, au(1 that foui~ci 
in the great m i d l a ~ ~ d  area of South Rewall ( t l ~ c  Soil rcgion) as well 
as iu thc 3falianncli ant1 Godavari regions. Otllcr points iu thc 
cluciclation of tllc Gondwana system mcre invcstigatec! by Mr. King 
on tllc Lowcr Go:lavnri, aurl 391.. Hiiglies working from tlic north 
ton-ards tlle I4'ardha coal basin. Early in the season Dr. Feist- 
mantel visited tllc Satpura coal basin to exanlinc on tlie groiuid solnc 
good scctions of tlle Gonc111-ana series, tllc flora of which hc,llas been 
closely studying. Thc conl rneasurrs of those firl,1-fn15~ :tlnq-s 
tnlceli to represent Barakars, tlrc lowest Darnuda c( ' k~~l res ,  and 3 Dln. vcistnln~itel has sllo\vn that  thcy belong ratJ :r to tliat still 
Ion-cr liorizou ol' coal-Learing strata representr 1 3 ) ~  tlic ICsrllarbari 
mcnsurcs iu Rengal. 

To tlic ~ ~ ~ c s t ,  ~ r l i r rc  t l ~ c  ~ 0 1 1 d ' ~ ~ ~ ~  'l?~ebmc associated mitll marinc 
stmta, MI.. P a l d m  l ~ . ~ , o 2  rk& i ronnd in ICattpu-al., 11111crc lic 
snl'vcyrtl al)ol~t 1,80M lunrc milrs, dci ir-ing in tllc course of his 
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work mucll assistance from the excellent sheets of the Topographical 
Survey. The country is mostly flat, and the rocks consist of 
Deccan traps, overlying sandstone, in which soiue remains of plants 
were founcl, proving that a portion of the least of the Cutch jurassic 
series ext,end into Northern Kattywar. 

In  Southern India Mr. Foote took up .new ground to the south 
of Trichinopoly, ancl in crossing the cretaceous area made some 
valuable additions to our fossil collections from those formations. 
A re-exanlination of the locality where the Utatur plants occur at 
the base of the series, ancl arrived at tlie conc,lusion that these plant- 
becls are marine. South of Tanjore . the country has so far proved 
very uninteresting; no rock appearing between the gneiss and the 
coast alluvium, except the Cucldalore sandstone formation inti- 
mately blended with the super-imposed laterite. 

I n  Hazara, in the North-western Punjab, Mr. Wynne made a 
preliminary examination of some new ground, and defined the limit 
of the crystalline rocks forming the higher mountains, besides 
tentatively classifying the unaltered sedimentary series south of 
the gneissic area. One indication resulting from his observations 
seems to point to the gneiss of Hazara being much newer than the 
central gneiss of the Himalayas. Mr. Lydekker spent the season 
in the mountains of Dras and Tilail, where he has described some 
important sections of the seclimentary rocks. Colonel McMahon 
has made an important contribution to the geological knowledge of 
the Himalayas in his observations of the relations of the limestone 
and strata series of the Lower LIinialayas to the central gnciss, and 
in his re-affirmation of Stoliczlta's original identification of the 
Krol limestone mitli tlie Lilang limestone of Spiti. Mr. Theobald 
made some large adclitions to the collections of thc Siwalik Iauna, 
the results of' which arc duly recorded in Mr. LydekkerJs papcrs in 
the R ~ c G ~ '  - nd l'alt~ontologia Indica. Mr. Theobald has siuce 
been eng H% 

pon tlie tertiary zonc, cast of the Ganges, in Rohil- 'ik i,, khand, at th, qot of the Himalayas of Garliwal and Kunlaull- 
Mr. Mallet inves,i~ated some coal seams in Ramri Island, whicll, 

Fj 
however, offer but 11!1,:d romise. .1: 

Mr. H. H. Medlico tt, th&h ~ ~ ~ ~ i i ~ & e n c l e ~ ~ t ,  was chiefly occupied in 
directing the work of the survey antQf -ulr% the publications, hut 
he made a short trip to tile Nortll-wb .kfrwinces to assist in 



inquiring into the causes of deterioration of land by wlr in the 
Aligarh district, and states that he mas strongly impressed with 
the extensive injury to cultivation to be apprehended from 9,el~ in 
connexion with canal irrigation in the excessive climate of North- 
western India. Mr. Medlicott took the opportunity to investigate 
two reports of supposed discovery of coal in thc Simalikhs of Dehm 
and in the same rocks of Rahan, hotli of mhicll proved illusory. 

In  thc " Memoir on the Indian Surveys " (2nd Edition), 
through inadvertence, little or no mention was made of the services 
of Mr. Vincent Ball, M.A., F.G.S., of the Indian Geological Survey, 
who has doue much hard and useful work in that department. Mr. 
Ball was appointed to the Geological Survey of India on the 29th 
October 1864, and in the folloning season surveyed thc Ramgurl~ 
coal-fielcl, notes on which mere duly published by him in the 
"Memoirs," Vol. VI. Mr. Ball was next engaged in tllc survey 
of Manhhum and Singhbhum, nrhich occupied several seasons, 
ancl reports on which districts (with special referencc to their 
copper and gold deposits) appeared in thc " Records." Since 
1870 Mr. Ball has been largely employed, at  different times, in 
researches into the coal measures of various localities, viz., the 
Chops and other previously unknown fields in Western Chutia 
Nagpur, the Bisramplu field in Sirguja, thc Luni Pathan co1ul1tr-y 
in Afghanistan, and the Raigurh and Hugir fields in Sambalpur. 
Mr. Ball also accompanied Mr. Rauerman in 1872-3 in liis in- 
spection of thc principal coal and iron deposits of Bcngal and the 
Central Provilices, and in 1875-6 reported on the value of the Orissa 
coal-fields and on the diamond-bearing rocks of Sambalpur. I n  
1876-7 Mr. Ball explored a wild region betmcen the i\Iahanadi and 
'the Godnvari, tllc result of ~vhich mas to reclaim from thc ferrcr 
incoglrita of the geological map ail area of about 30,000 square 
miles. The following season mas tnlten up with examination of t h d  
coal-fields of Aurunga IIutar and the iron clcl>osits of ~ a l a n l o ~ . ~  

Mr. Ball is at  present occlq~ied in passing tllrougli 7 . d  th 
important work entitlcd " Jungle Lifc in India," - w$%, ill 
addition to l~opular sketches of his geological ~~olyk, hh$iives llis 
observatioils on tlic zoology and ethnology or Jl~iilumerous 

--- ? ialantls) visited hy him,; 15(T1 frmplrs. 
2 varied localities in Illdin (as mcll as the A nnrl ~ i ~ ~ b ~ ~  tiTIPr p ~ b l i s b ~ d  by Mr. 

Ball last year in thc / 
-u-.. 

, L\le Royal Irish Aca~l*lenl~ 



38 ARCHEOLOGICAL SURVEYS. 

fnrnishcd n resun16 of all that had 1)een recorded ~>egarding n~~cicilt 
stone i~nplements under the title of " On the geogmpl~ical distrihn- 
tion of ancient stone il~zplcments in  India." 

The only number ol the Memoirs (the price of which l~ublic a t' 1011 

lla\ been rctluccd) issacd during tllc year ~ v a s  JIr .  Ball's rcport 
(with tllrec niaps) 011 the Palaulo~v coal-fields. On tlie other hand, 
tlie Record9 arc much Cullcr of matter thau usual, extending to three 
t iu~cs the size originally contemplntecl, and coiltainiug nunlerou.; 
outliue maps. Of t l ~ c  Pdceontologia Iudicn were issued during the 
pear, onc 1)y Dr. Fcistmantel on tlze flora of the Jabalpur group, 
and out by Mr. Lydekker on the crania of fossil ruminants. 

I n  the Museum fair progress has been made in tlze arrangement 
and labelling of the various coll$ctions. 

The personnel snLFered by the death of Mr. IV. L. Willson, who 
joiaed the service from the Geological Survey of Ireland in Marc11 
1857. H e  has becn succeeded by Mr. C. L. Griesbach, who has 
been depnted for tllc present to ciamine the Goudwana rocks in 
the Sonc region, ill continuation of Mr. Ball's survcy of Palanlow. 

ARCI-Z.'COLOGICAL SURVEYS OF INDIA. 

During tlle paqt year Volumes VII .  and VII I .  of tlrc series of 
Reports of the Arch3eological Survey of India, pul~lished unclcr tbc 
superintendence of Major-Gcncral A. Cuiiningham, C.S.I., C.I.E., 
lzavc been issued. Both are l)y his assistant, MI.. J D. Beglar. Thc 
former describes t,mo tours, viz., in 1871-52, over tho greater part 
of Bilnrlelltlland and tlle north-rastenz portions of Malwa, and in 
1873-74 over the eastcrn half of the Central Provinces. 

Starting from Dellii in the first of these two seasons Mr. Beglar 
travellecl southwartls to Matliura (hfuttra), Agra, the remains of 
yhicll are numerous, anrl have been described by Mr. Carleylle and 
othcl~s, and Batesmnr, whence 11e traversed tlie tract in Sindia'q 
[,crritoly soutll of the Jamna, and betwccu tlie ravines of the Sind, 
pia~, i ,  nnci Chamhal rivers. Of this region lie remarlcs that, so far 
:,.I t ~ , ~ - ~ ~ ; l n n i n  of monuments and s t r l a ~ l ~ ~ l c s  i:nnl)le oilr in j~ldgl., 

4# 7 0  i t  was never rc LP rmperous as no~v. I t s  rise in wcaltli seems to date 
'most not heyond two centuries, of wllicl~ t l 1 ~  back at tllc rn.y71icotL, 

heen + l l ~  most ~roductivc as regards religious 
to 11avtt~lie survey an.-) .I. - , to Mr. nrmrd 

trocturcs. Eve11 now, :j,y to the North-wr . 7ntri hutions or 
gangp of ''and UPJKLNIS roam about levy,,., 



mail on the villages ~vithin their 1)cat and robbing travellers, tlie 
prosperity or the district is, on tllc ~vholc, on tlie increase. Tlicse 
armed gangs are said to be not wholly destitute of c l~ i~a l rous  feeling, 
which has induced thcm on occasio~ls to ~~estore to their owners 
oruanicnls iakciz Iroln unprotected monien. I t  is, Iio~rrevcr, no un- 
comnion thing for these lawles.; men to lo11 off hands and feet for 
the salie of rcadily obtainiag oniaments, wllilc their daring is such 
t,hat, during Mr. B~glar 's  sojourli tl~erc, Clley robbed several fields 
of ripe tobacco within n stone's t,liron. of the f'ort or Bl~intl, thc hentl- 
quarters of the local Su1)ali. 

Having visited thc fort of Ja-ytpi~r, Iricl~, 11 hcrc t l~erc aibe 
several a~icienl rclunins, and ot1ic.r places of nlinor i~npo~lnnce, 
Mr. Bcglai. ohlninetl p1iolog1-apl~s of Cllc ~nagniiiccnt tenlplcs of 
Khaj~lralu:i, ~vliicl~ 11ave already bren dcscri1)ctl 1)y Gcncrnl Cluiuing- 
llnm, mid wllich form 11-y far the largest ancl fines1 group of lc~nplcs 
in Nortllcrii India. Iiajgarh, Ajaygarl~, alid Pailan Irere next 
visited, the liills ncar the last placc bring noted for their diamond 
mincs. lJat,liari (about 150 m i l ~ s  duc sontl~ of Gnralior) possesses 
numerou. and extcasive rcmains, and thc Gadarmal tcmple in thca 
1-icinitg is remarka1)lc for exliihiting lour l~erioils in its liistory, 
its construction dating probal~ly from thc eight11 ccntury at the 
latest. Mr. Bcslar recommends strongly the adoption of some 
measures for the coascrv;~tion and care of tl~cse iliost i~ i te res t in~  
rninq, t l ~ c  ga4,c espccinlly l~eiug in an unsafc conditiou. Tlie next 
ohjcct of note descl.ihcd by Mr. Bcglnr is tllc great teniplc a t  
Udnypnr, dating fro111 1509 A.D., wliicl~ i\ coi~sl~icuous for its 
nunicrous inscriptions, its gencral hcautg, particularly in t l ~ c  exc- 
cution oE t l ~ c  floral sculpti~red ornament, and thc lcgcnd conncctcd 
wit11 it. Eran, aliout six inilcs nortli of Pathari, contains a u c t ~ n h o ,  
01. Boar, wl1ic11 is i~iteresting botli for its size a l ~ d  bcauty, and lor 
bcing probably thc oldest linon-11 Braliinnnicnl image in India 
n-hich boasts mi  inscription fixing tllc (la tc inc1isp~tal)ly. 

Mr. Beglar's tour iu 1873-74 hegan at  Jabalpur mlcl closed ah 
Bll:~~-hnt; tlicx tlistrict\ comln.isrtl ~ r i t l ~ i n  the tour 1)eing llle cdeterl1 
half of the Central Provillces to thc east of tlle Great J?Lalpur ilnd 
Nagpur road, and of tlic nTain Ganga, wit11 portions r,f liiwa. 
Doring this toiir lic visitrtl many placw non- littl -:K,,on;ll, but 
nilcc lnrgc. to~viis posscssin$ rich temple\. Some thrsc still 
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standing, but,  the greater number are in ruins. From these he 
collected many ancient inscriptions ranging from 600 or 700 A.D. 
down to 1300 and 1400 A.D. Several of these are of considerable 
interest as they show the widely extencled power of the Haillayas 
of Chedi. None of these inscriptions have yet been translated, 
but Gcneral Cunningham has macle a very close examination 01 all 
the older oncs, and is confident that they will throw much light 
on the history of this part of India, from the beginning of tile 
Christian era down to tlle Muhammadail invasion. One of Mr. 
Beglar's discoveries mas the rock cut seal of the powerful King 
Sasangka, who destroyed thc holy Bodhi tree at Bodh Gaya shortly 
before A.D. 600. The seal is cut in the rock of the fort of RohtAs 
(which must thereforc have belonged to him) on the Son river. 
Mr. Beglar also made a very rich collection of photogl~aphs of the 
curious olcl templcs ia  these little known places, Several of these 
are of considerable antiquity, and their inscriptions mhen translated 
mill form a valuable addition to existing data for the history of 
Indian architecture. 

Volume VI I I .  deals with the period intermediate between the two 
former trips, bcing a description of a tour made, in 1872-3, in the 
folloming districts of tlie Lower and North-west Provinces, viz. :- 
Patna, Gaya, Mongir, Bhagalpur, Santal Parganas, Manhhum, 
Singbhum and Birbhum, Bankura, Raniganj, Mirzapur, Jaunpur, 
Allahabad, Bardwan, and Hughli. 

I n  Patna there are several points of comparative geography 
which require settling. Patna itsclf is probably tllc ancient Patali- 
putra, with which the Palibothra of Pliny must have been iden- 
tical. Thc identity of the Son river with the Erranobons, at 
whose junction with the Ganges, Palibothra was situated, is not 
so clear. Mr. Beglar shovs that the Son river shifted its course 
considerably to the west about 760 A.D. This hacl an influence on 
the course of Ganges and caused it to shift southward, and so cut 
away n large portion of its south bank, and with it  the site of 
Pataliputra. The Erranoboas (chiefly on account of its reputcd 
size, which was said to be third to the Ganges and Inrlus) Mr. Beglar 
identifi~? with tllc Gandak (and not as most authorities have hitherto 
done with 'i>e Son), and the Conclochatcs with the Choh Cranclak. 
General ~ ~ ~ & ~ ~ h ~ m ,  Ilovqver, clifJsrs lrom this view, and poillts 

7 0 , r ,  

wards 1.6 
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out that thc Gandak mas supposed to be a female river, while the 
I-Iiranyabaha or Erranaboas was a male river, like the Sona. 

Besides folloming a portion of the Chinese pilgrim Hwen Thsang's 
route in the fertile and densely populated plains of Magadha, 
Mr. Beglar traces the old grcat lines of roads between the more im- 
portant centres, and, having regard to the physical features of the 
intcrvcning country, fixes by this means thc scconclary points and 
the sites or lines which promise to yield return. Of the places 
l ino~~rn to possess ancient remains, or to be otherwise of archaolo- 
gical interest, in the districts of Gaya and Patna, Mr. Beglar gives 
a list divided into groups. 

I n  the last " Abstract of Suveys " a brief account was given of 
Mr. Burgess's archaeological investigations in Western India during 
the season of 1874-6. It now remains to notice his subsequent 
operations. 

Early in November 1876 he visited the caves of Mandapesmar 
and Magathana, in thc island of Salsette, and then those of Kuda, 
ill the Janjira Creck, of which hc made plans, and took copies of 
the inscriptions, which havc sihce been translated by Professor 
Jacobi, of Miinster. Hc  next visited Lonad, near Kalyan, and 
Kondanc, near Karjat, a t  the foot of tlie Ghat, on the railway from 
Bombay to Poona, taking plans of these little known caves, the 
second of which tnrus out to be one of the oldest groups in Western 
Iailia. Tllc survchy party thcn went to Junnar, taking additional 
clrrnvings thcrc, and tlience to Dhokeswar, where is an old Brah- 
nlanical rock temple, 11itherto unvisited, and from thence by 
Ahluaclnagar and Aurangabad to Elum, mhcre thc remainder of the 
soason was spcnt in making a prctty complcte survey of the very 
extensive serics of Rauddha, Brahmanical, and Jaina caves there. 
An~ong other drawings made are plans, elevation, and sectioll of 
the great Icailas temple, and its extensive adjuncts, to a scale of 
5 Ieet to 1 inch, besides plans of all tlie most important of the cave 
tcmplcs and sections of several, with a vcry large collection of detail 
dmwinge of colurnns, doors, sculptures, &c., which, if published ir, 

e.rtcwso, would form a most valuable illustration of Hilldu art and 
alytltology extending O T ' C ~  a period or four centuries or more. 

Mr. Rurgcsv IlimsclC visited Ajculttt to pla~l  the worli. to be (lone 
tl~erc: ucxt season, and tllcn ruadc s flying visit to t5c  caves of Bagh, 



in Malwa, rejoining liis camp on its way to Nasik caves, where a 
number of drawings of details were executed. Mr. Consens, tlle 
first assistant, was then sent to Pu'anaghat to copy, if possiblc, tlie 
great inscription of Satakarni tliere, while Mr. Burgess ancl tile rest 
of tlie staff begail the work at Kanlieri, near Tliana, I\-hich, 1101vevcr, 
could not be morc than fairly begun before tlie end of the working 
season. 

Mr. Burgess returned to England in May 1877, and, iu order to 
V O P ~ ~  up thc inaterials acc~umulated, lie did not goout again in 
a u t ~ m n ,  but the survey was carriecl on, under his direclion ancl in 
a most satisfactory way, by Mr. Henry Cousens, his f i s t  assistant. 
Thc Buds  caves were revisitccl ancl photographed, and a complete 
series of impressions matlc of their inscriptions ; thc caves at  Mllar 
ancl Kol Jvere also survcyed. H e  then photographed the Cllaitya 
cave at Kondane, and maclc a very complete architectural survcy of 
the unportant groups of Bauddha caves a t  Karlc, Bhaja, and Bedsa, 
all in the Sahyadri IIills, betn-een Bombay and Poona. He  nest 
surveyecl tlie Jaina antl Bralimauical caves of Anlcai, and tlle little 
known but very early Bandclha cares of Pitalkhora in l<lianclesh, as 
well as the Brahmailical and .Jaina ca\-es in thc same vicinity. Tllc 
staff mere tlicn engaged a t  Ajanta for some time, and made an 
excellcut scries of dramrings from the extensive scrics of c a ~ c s  there. 

Thc party next  vent to Karhacl, 30 miles soutll of Satara, where 
tliere arc tllrce numerous groups of caves, 1v11icl1 ~ ~ c r c  also hilly 
survcyccl before the end of tlie season, ant1 t l ~ c  tlramings scut to 
Mr. Burgess. 

Jn  tllc meantimc Mr. Burgess extender1 his 'l'hird Rcport (for 
1875-76) by numerous additions, and carriecl it tllrougll the press, 
and., with Mr. Plcet's assistance, projected and superinterldecl thc 
preparation and printing of a collection of 286 Pali, Sanskrit, and 
Olcl Canaresc inscriptions, to ~vllicli Mr. Flect also prcfimetl a brief 
1)nt important anaiysis. 

He  also commenced thc preparation of liis Report on tlic Rock- 
cat  Temples, is llolv in a for~vartl state, :hnd for v'llicll 
J .  Pel.gusson, Esq., Y.C.L., l?R.S., is writing tlic preliminary 
chapters. (Scc i , ! f t . r i ,  1). 46.) 

Ret~uiling to Intlia in October 1878, 11c comlncnccd tllc s~lr\-cy 
a t  Sailas\\-acli, ncar Poona, ~vlierc is a group of littlc known caves, 



and tl~ence visitecl and sun-eyed single caves and s~nal l  groups in 
the country round, as a t  Deogmh, Walak, Nanoli, Bhamchandra, 
&c., and thence proceeded to J~ulnar,  ~vherc pliotograplls n erc 
taken, and then to Nauaghat to try to photograph t l ~ c  inscriptions 
there, and to Hariscllandragadh whcre tlie Brallillanical cavcs and 
olcl tcmple were surveyed. The stan' ilcxt proceeded to Sinnar, in 
the Nasik district, mherc photographs, plans, and clctail drawings 
were made of the very fine olcl temples there. Mr. Burgess, Ilo~rr- 
ever, owing to an accident, 11-2s obligcd lo leavc tlic work horc lo 111s 
assistant, aucl proceecl to Nasili for surgical aid. T l ~ e  stall' rcjoiucd 
him at  Pandu Lena at  Christmas, and Bhagu-anlal Indraiji Yauclit 
took excellent impressions of a11 the valuable scries of inscl.iptions 
in the caves, ancl discovered many important corrections ia  tllc 
older readings of tbem. The Jainn caves at  Chamar Lena wero 
also examined. 

Mr. Burgess ncxt visited personally tlle Jaina and Brallmanical 
caves at Ankni, near 3Ianmacl, at Pitalkhora, near Patan, in Icllan- 
dcsll, aucl the celcbrated ivonolitl~ic Ratllas'ai~rl caves at  1Clamalla- 
pur, or the Seven Pagodas, near aladras, ~vliicl~ also comc within 
the scope of his nest Itcport, while tllc camp ~vcnt  on to Bhamcr 
and Ualsane, in l<lin~lclt~sh, where Blr. Couseus surl-eyed the Jaina 
raves and old Brahmnnical temples. Rcjoiuiug thc staff' a t  Ajanta, the 
survey of that very beautiful group alas c:onipletcd in a largc scrips 
of detail drawin~s, aud Mr. Bilrgcss wrotc n full nccoant of cacll of 
thc caves, and of tlic frcscoes that arc still lcft in tl~ern,.whicl~ lias 
been put in type by thc Bombay Goven~mcnt, n7itll a iiunlbcr of 
illubtrations of tlic paint,ings, scalptnres, and inscriptions. By thc 
nssistancc of thc 11011. J. Gibbs, C.S.I., a coppcr-plate grant of tllc 
Vnkatakn dynasty, n-110 ap1)ear to have excavated solilc of the cavcs, 
was also rccovcrcd, ancl n transcript of it is givcn ill Mr. Burgess's 
Notcs by Pnndit 13liagwanlal Indrngi, wl~o also ~*ecol~iccl nllil took 
carci'ul im1)rcssionh of' tllc inscripCions at  Ajanta ; 110 also contri- 
1)i~tc~s an Apl~cndix containil~g some curious iiif'ormation al~olit, tile 
111~tliologp ant1 1)racticcs of' modcrn Budtlhists in N c ~ ~ a l ,  nrl~crc llc 
hpc'nt solnc time, and Fronl ~vliich 11c brought iml)rcssions of' a s e r i c a s  
of vcry old n~ltl important inscriptions, of nrhicll his versions, n.it]l 
notcs, \rill bc cdited for tllc " Indian Antiquary " I)y Dr. G. BQl1lcr. 
Mr. J. Pcrgusson has reccntly read a paper on sonle of the Ajanta 
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frescoes copied by Mr. Griffiths, in which he tries to show that a 
scene on the walls of Cave I. represents an embassy from Khosru 
Parviz (Chosroes 11.) to Pulikesi II., in the first half of the seventh 
century. Witbout knowing of this, i t  appears that Mr. Burgess 
and Bhagwanlal had indepenclently come to the conclusion that the 
fresco in question did represent a Sassanian embassy, and had been 
painted early in the seventh century. Some of the oldest painting 
is found in Caves IX. and X., two Chaitya caves, and is believed 
Ly Mr. Burgess to be not later than the 2nd-century, A.D. 

Mr. Burgess and the Pandit left Ajanta early in March, and 
visited Indor, Ujjain, Dhar, and the caves of Bagh, which he 
s~wveyed roughly, and took notes of the fresco paintings, which are 
fast decaying, but which it  seems are of curious interest and 
deserve to be copied before they entirely disappear. Full notes on 
these were also secured, as well as a reproduction of a Sanskrit 
inscription a t  Cintra in Portugal, copied by an English traveller, 
Murphy, in the latter part of the last century, of which archk- 
ologists must desiderate ail impression or rubbing. The Pandit in 
a transcript 11us coi~ected some of the errata, but others are left 
~untouchecl. 

Xhile Mr. Burgess was in Central India his first assistant acci- 
tlenlally discovered how the paintings in Caves XVI. and XVII., the 
most interesting in the Ajanta series, have of late years been so 
muoll injured by some unknown person or persons cutting out all the 
best heads and faces of figures. A fresh one having been cut ont 
one day in March, Mr. Cousens noticed it, and had no difficulty in 
tracing the act to t l ~ e  Pesllkar of Ajanta, who takes it  upon him to 
act as guidc to visitors passing througll Ajanta. This has been 
re~orted to the Government of 11. H. the Nizam, and it  is hoped 
such Vandalism will be summarily put a stop to. 

Tlle Survey Party next wcnt to Kanheri where the work had 
been left unfiuished in 1877, and resumed it and the survey of other 
rem:~ins in the island of Salsette. Among the latter are six curious 
monumental stoncv at Borwali, with numerous figures, ships, &c., 
carved on them, which were photographed. 

Mr. Fleet being at home on furlough, his services werc secured 
lor a short time to superintend the lithographing of fac-siiniles of a 
uu~ul~er  of nncicnt coppcr-plate grants, mllich will be 1)ublislied by 
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ancl by, along with others, as an instalmelit of a collectioll of the 
Historical Inscriptions of t,hc Dclrhnn or Peninsular Tudia. 

An important arclizleological work (referred to above, p. 4(2) is 
nnder prepwation by Messrs. James Fergnsson and James Burgess, 
conjointly, on the Roclr-cut temples of Westcrn India. This work 
]\-ill be thc fruit of tlie survey iustitutcd, a t  tlic desire of thc Secretary 
of Statc for India, i z i  1873, and ~vill be a popular description of the 
architectural antiquities of Western India, and espccinlly of the 
rock-cut teivples. Of tllcsc tlierc arc between 40 and 60 groups 
bclongiag to various sects, thc grcai. majority of tlicm bcing in the 
Boiiibay Presidency aiid districts contiguous to it. Besides these 
tllerc arc a Ic~v  insignificant groups in Siudh, tllc Pailjab, Afghanistan, 
and Unlncliistzln, an important historical group at  B~iddha-gap in 
Beliar, and a few a t  various otllcr placcs in Orissa, Maln~a, and the 
liIadws Prcsitlcncy. Tllese rocli cscnvalio~is, ~vliic11 occur chiefly in 
hill mngcs, and merc all for ciblicr worship or monastic purposes, 
are divided prin~tlrily into tliree classes according to tlle sccts by or 
for whose use thcy were hc~vn out, viz., Bacltlliists, Bralimaus, and 
Jains. Tlie carliest examplcs extant helong to the Buddhists, and 
(late f i ~ o ~ n  abo~it the cnd of tlie 3rd ccntury, B.C., bnt excavations 
helongins to tho scct cxtcnd down to about the 7th century of our 
ern. Tlie next arc thosc of the Bralimaus, which range from about 
tllc 4th to t l ~ c  8th ccntury, or perhaps later; and lastly, tlie Jaina 
rock temples m11ich arc much less nlumcrous than those of either of 
the prccediiig sccts, ancl of which bhc earliest may belong to tho 
6th or 6th, and thc latest pcrhapsto the 12t11, ccntury. 

An nrcl~n?ological morlc of sonic interest lias 11ccn lately issued 
from t11c Bengal Secretarial Press a t  Calcutta, clititled "Buddha 
" Gnyn. Tlic IIennitagc or Sakya Muni." I t  is by that wcll- 
l i i~o~vn Oricntalist and Archtr010gist, Rnjcndralala Dtitra, LL.D., 
C.I.E., &c., and contailis n dcscl.iption of the locality* and tile 
rcniains 1,hci.e extant, and an account of thc pcnaucc of 13ucldlla, 
~vhicli is s~~ppcj,cd to liavc tnkc~l place. a t  that spot. This matter 
takcs up t8mo cI1nptel.s ; tlic third, fourth, and fifth deals with tile 
various architectural remains, the scull,t,nrcs, nud inscriptions, 2nd 
a col~clucliiig chapter is tlevotetl to a consideration of the chronology 

* J3iidtllln Gnya i. n lnrge villnge in Bcl~nr, In t .  24" 41' 45" N., long. 85' 2'4" E. 
Y 9 .  D 
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of the temple. It is illustralcd ~vi th  upwards of 50 pl~otogra~lls aucl 
lithograplls. 

Anotllcl. work of somen~liat similar character lvas published ill 
1878, cntitled " Gaur ; its Ruins aild Inscriptions." Ey the late 
J. H. RAVENSIIAW, B.C .S. Edited with co~~s ide~~able  additions alzd 
alterations by his widow. Ganr was one of the metropoles of 
Bengal in the time of the Hindu kings, and its remains (especially 
the later ones) are of great beauty, and have attracted thc attention 
of successive archzleologists. I ts  autl!cntic history commences with 
its conquest, about 1200 A.D., by the ~ I~~ha rnmadans ,  1~110 retained 
it as the chief seat of theil. power in Bengal for inore than three 
centuri~s,  dtuing which period numerous mosques and other Mu- 
hammadan builclings werc ercctecl. Mr. Ravenshaw's work contains 
detailed descriptions, with numerous excellent photograplls of these 
and other remains in Gaur, Maldah, and Panduah, all of whic11 
places are in the JIaldall district of thc Lower Proviuces. The last 
chapter of the work contains copies and translations of the principal 
inscriptions. 

Thc Governrncnt of India hare sanctionecl the publicat,ion of a 
usefill " List of the objects of antiquariau intercst in the Lower 
Provinces of Bengal" (Calcutta, 1870). Tlic clliof value of this 
work lies in the fact that, besides making use of most of the pub- 
lislicd autllorities on Bengal antiquities, the compilcr has had access 
to tlle official archives, colnprising let,tc!rs from district officers, &c., 
which appear to have yielded a store of data. Tlie district and 
locality, and a concise descriptio~l of each ol~ject, is given. 

No steps have as yet been taken for organising an archaeological 
sumcg of the Madras Presidency, but during 1876 Mr. R .  Sewell, 
of thc Madras Civil Servicc, was engaged in malting excavations 
and researches among the antiquities of Bezwada at the rock-cut 
temple of Undavilli, close to the Kistna river in the district of that 
name, and the Buddhist monument at  Amravati. Owiilg to various 
circumstances Mr. Sewell's report on the first two of thesc operations 
Ilas only recently been received, but it shows hon~ much interesting 
work might be achieved in tllc Prcsiclency by a11 archzologist, with 
moderate mcans and timc at his command, for effecting n conlplcte 
survey of thc numerous monumental relics of thc past scnt,tcl.cd 
throughout its area. 
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The rock-cut telnple a t  Undavilli on the soutli 1)ank of the 
ICistaa, originally a Bucldllist 7Tilin1.(1, but su l~sequ~a t ly  conver tcd 
into n Baislinava slirii~e, lins 1)ccn for sonic tiinc know11 to a~-chxo- 
losists, but owing nlainly to t l ~ r  fact of its being lialf liiddcn in 
in tlie c/r'h~.is of centmies, i t  has not up to t l ~ e  prescnt received all 
tlie attention i t  deserves. Al~out  a inilc fro111 it, on t lie north 1)ank 
of tllc rircr, is tl~c. to\vn of Bcznratla, tlie licad of the 11ct~orli oi' 
canals forming tlie irrigation of the lcistna district, a i ~ d  the trade 
cc~l t re  of tl~ose parts. Bcznnrla is surroaudcd by high hills of 
firmitic Pormatio~~, i11 nrhich is a largc number of Buddhist rock- 
cuttings, inonastic cells, caves, and other like remains. 111 the tom11 
itself arc several Bral~manical sl~rines of coiisiderahlc antiquity, 
aniosg thc rails and pillars of nll~icli are occasionally to be scen 
slabq and sciilptures, uoticcn1)le either for tlieir great size or beauty 
or as c~ridcntly belougi~lg to a pcriod an t~r io r  to that of the prcsent 
buildings. Stone inscriptions of various dates, froill the 7th century 
donmnrards, abound. 

The rock-cuttings on the hill to the west of Beznrada are illany of 
t l icn~ of Inrgo ext,ent, and hercon platfornls, temples, n~onasterics 
~vonld appear, fro111 t,he account given hy Hmen Thsang, to have 
1)cen crectecl. Of the remains now extant a detailecl de~cript~ion in 
liis report is $ire11 1)y Mr. Scncll, ns nell  of tlie rc~llains uucarthed 
at Uiidavilli. H e  also contributes an l~istorical sketch of thc Bez- 
wads aurl U~ltla~rilli rcmains, as well as a notc oil the Buclclhist 
a~ l i iqu i t i c~  t l ~ c  n e i ~ l ~ b o ~ ~ r l ~ o o c l  of tlle farmer, and a catalogue of 
tlic stone sculptures, Scc., in the library at, that place. 

A secontl report is proinisctl on Mr. Sev-cll's iniportant ihresti- 
gations at Amravnti, ~ l l c r e ,  altlloug.11 hc stayed for only a n~cclc, lie 
was forttu~atc enough to disinter from thc s t?q~(~ DO new n~nrl~lcs,  
<,onlc exceedingly 1)eautiful and interesting, and in most remarkable 
prcscrv:ltion. TVhcn nrc reil~eniber that nil the base of about 160 
worn marblcs, forming Sir TVnlter Elliot's collection in the India 
hluscullo, All . .  Pergusson laborionsly built up tlic materials for Iiis 
magnificent morlc on "Trcc and Serpcnt Worship," thc value of 
tllcse ~vcll preser~lcd sculptures will be more readily appreciated. 
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The Xep02~t ou IJte ~Veeteorology of Azclio i?z 1877 (the third 
annual report) is l)y Mr. John Eliot, M.A., Officiating Meteoro- 
logical Reporter to the Government of India, ancl, though dealbg 
with tllc same area as the precccling reports, i t  exhibits progress, in 
that tlie various clistricts are better represented ; several new statiolls 
having bcen started in Western India and British Burma. OTing to 
the interest clisplayed during the past two years of clrought in the 
q~lestion of Indian rainfall, additional tables have been preparecl 
giving the monthly and annual average rainfall, and to secure this encl 
great efforts have been made to bring together the rainfall records of 
past years, especially from Madras ancl British Burma, for which tvo 
important districts of thc Inclian monsoon region average rainfall 
tables are given for the first time. Mr. Eliot's decluctions show that 
thc meteorology of the year 1877 presents a combination of features 
of unusual interest, it having been a year of abnormal irregularity in 
every element of meteorological obsel~ation. For the first time since 
the institution of systematic observations there was for a lengthened 
period persistent high pressure over the whole of the Indian area. 
During the latter part. of the hot season and the rainy season of tlie 
year, a belt or iiclge of abnormally high pressure mas Permed across 
the north of the peninsula, beyolld which, in the Punjab, Rajputana, 
and North-west Provinces, thc rains of the south-west monsoon 
almost entirely failed. Happily this mas followed by copious pre- 
cipitations in October, and the t,hreatenecl famine was thus averted. 
I n  Northern India (luring the greater part of the rains the Bay 
of ~ e n i a l  monsoon current was steadily divcrtecl eastward. I n  South- 
ern India, which in 1876 and the early months of 1877 was visited 
by a widespread and prolonged clrought and famine, pnera l  and 
copious rain commencecl in Sept~inber sncl continued during the 
cold weather, thus terminating one of the most fatal and disastrous, 
natural calamities of recent years in Inclia. These irregularities, 
which Mr. Eliot describes as large aud massive, receive very careful 
analysis and cliscussioiz in his report, and he suggests, with much 
apparent trut,h, that a partial explanatioi~ of their occurrence will 
be f o ~ ~ n t l  in their compensating character, i .e . ,  that excess in one 
rcgion is halanced 1,y clef& in another. Mr. Eliot too arg11ps ill 
favour of Mr. Blani'ord's views respcctilzg the cyclical variation or 



tlie sun spots, and of rainfall, that the magnitude of the former is 
very small compared with tlie extent of surface free from spots, 
and that, in the case of the latter, the most careful researches show 
that the total cyclical variation docs not exceed 15 per cent. oil tlie 
~vliolc. Tlie report discusses the meteorology of t i e  year under the 
following heads :-Temperature of solar and of nocturnal radiation, 
air temperature, atmosplieric pressure, memometry, hygrometry, 
cloud proportion, and rainfall. Tlle author also supplies a final 
general summary, cliscussing the interpendence of the cliaracteristic 
features of tlie several meteorological elements during the year. 
I n  tllc appendices are very copious tables exhibiting the reduced ancl 
corrected registers, and there are also charts illustrating the average 
distribution of teillperature and pressure, and the mean wind 
direction in eacli month. The whole work forms a goodly sizecl 
qi~arto of 375 pages ; it will prove a valuable addition to meteoro- 
logical science. 

I n  rccording his general conclusions respecting the meteorology 
of India during 1877, IXr, Eliot dwells on the necessity of tracing 
tlie laws of the major irregularities, a task vhich ought to be much 
facilitated by the almost conlplete isolation of Southern Asia and 
thc Indian Ocean as a iueteorological area, and by the extreme 
simplicity and persistency not only of its ordinary climatic features, 
but of all tlie major irregularities. " Thus " (Mr. Eliot remarks) 
tlie aorth-east monsoon prevails in its full integrity over the whole 
ol India from November to the micltlle or end of February. Local 
sea minds gradually set in round the coast and increase in intensity 
and extend their area of influence during March, April, and May. 
Uuring the latter half of May ancl the beginning of June, the sea 
winds are still further intensified and converted from a shallow 
atniospheric current tto a decp currellt of remarkable steadiness and 
force. This blomrs towards tlie penins~~la of Southern India a i  its 
goal during July and August, and begins to wealten in September. 
During tliat month and the month of October, it gradually retreats 
and thins off, yielding place to t l ~ c  north-east trade winds. Each 
ol' thcse lower atmo~plleric cui~ents  is remarkably persistent during 
the pcriod of its l~revalcncc, and each retrct~ts very slowly and gives 
way very gradually to the othcr. Other instances might be given 
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of the marvellous regularity attending t l ~ e  normal lneteorological 
changes in India ; bnt what is lcilomn to be truc of thc regularities 
which form the climate, recent investigation shows to be equally 
truc of the irregnlarities, wllicll constitute the weather or c~urrent 
nleteorology of In~ l i a .~ '  It is a most important fact or principle, 
~ v l ~ i c h  tlie study oE tlie meteorology during tlie past three years has 
given, tbat ally pcculiar or abnormal atmospheric coilclition lias a 
tendency to perpetuate itself for prolonged periods, varyiug froiu 
nlortlis to tn-o or three years. Tliis is true on thc ~vl~olc,  because it 
is true for every elelllent of atmospheric obscrvation. The study of 
tllese persistent abnormal atmospheric states will form a prominent 
fcatnrc in tlie futurc stndy of t l ~ e  meteorology of India, because as 
sooil as they havc been reduced to law ancl order, weathcr prevision 
in rcgard to tlle contingcncy of famines will become a possibility. 

The most striking fast in tlie nleteorology of thc year 1877 was 
tlie cxistcnce of certain prolonged great irregularities oE atmosl~lieric 
conrlition. Tliis persistency was manifested by nuusually cold and 
rainy weather during the first five months of thc pear in Upper and 
Central India, and by the continuance a t  tlie same time of drought 
and f'amble in niCaclrcls aud thc Deccau. Tllc air lllotioil over the 
wliole ol Northern Intlia was during this pcriod much feebler tlian 
usual, wlule the Central Yrovillces on the otlicr hand formed an 
arca of iucreased atmospheric motion. Thc directions of the lower 
nir-curl-cnts prcsentcd wcll marlccil persistent deviations, arnolig 
n-liicll may be illentio~led tlie excessive raiulall over tllc coasts of 
'I'ravancore, &lalal~ar, and Canara, and the diminishctl raiizfall over 
the west Indiau coast region to tlie north of Goa. Siiililarly thc 
two great branches of thc monsoon current mere divcrted. The Bay 
of Uengnl branch mas steadily and largely diverted into Burma, au 
al~normality wliicll was follometl hy exccssivc raiilfall over that 
rcpiou b;y westerly wincls and a riclge of liiglr pressure from Snugor 
througll Calcutta to Qoa,lpara, ~vllilc tho Arabian sca braucll of tllc: 
mollsooll current was divertcd in t l ~ c  sanic. dircctiou and gnvc: 
copious rain to thc Central Yrovinces, to tlic southrrn linlf of thv 
west coast of India, aud to t,lte Ueccal~ and Soutllcrll Intlia. 
Similarly in tl~csc parts tllcrc urns nli al)norn~ally strong ~~~estor ly 
elcmcnt in tlie aintl cliructions, and the i'onllatioa ol n barrier 01 



i\IETEOROLOGY OF INDIA. 5 1 

high pressure fro111 the coasts of Guzerat and Sind across Central 
Rtrjputana to B~mdlccancl. 

The establishmeilt of the north-east monsoon iu Novcinbcr and 
December 1877 nras accompallied by the development of the same 
feat~wes nrllich had characterisecl the early iuontlls of the year. 
There Irere almoriudly heavy cold weather rains ; in TTpper India 
the air motion was steadily below tlie amrage, wl~ile in the Central 
Provinces it was al~ove it ; in the I-Iimalayan region tl~cre n-as tlic 
same feature of excessive snonrfall. Many otlier instances miglit LC 
cited of the persistency of abnormal atmospheric conclitions in India, 
and of which the year 1877 lias been a striking illustration. 

Tile second principle ~vhiuh the meteorology of the year 1877 
establishes is, that these abnormal varintioiis are almost, if not en- 
tirely, compensatory in character. 'L'lius thc lligl~ pressure in India 
and Australia in 1877 was probal~ly compensated by low prcssurc in 
Clii1.1a. The persistent low temperntnrc of the cold weather mont.hs 
in Upper India were compensated for by excessive rainfall in Burma, 
ancl other important instances are cited by Mr. Eliot of this coin- 
pensatory character of tlie atmospheric variations. 

Mr. Eliot considers that t l ~ e  following inferences are suggested by 
the nzeteorology of India during the years 1877 and 18i6.  There is 
a tcllclency a t  the n~iniintlm sun spot periods to prolonged excer- 
sivc pressure over India, to an unusual developnlcnt of tlie miiltcr 
rains, and to tlle occurrence of abnormally heavy suonrfall 01-er the 
Hilllalayall region, especially in tllc west. This appears also to 
bc usually accompanied by a ~~rcak  south-west monsoon, the usual 
cl~aractcristics of nrhich are great irregularity in the distributioll of 
thc rainfall over the \\711olc of India, and the occltrrence of local 
rainfalls, recurring over limited areas, as  ell as the persistent 
prplongccl absence of rain over coasidcrable areas, sucli as the clry 
region of thc Deccan or Upper India, where the rains arc more likclv 
to fall bclonr the anloiult necc5sary j'ol* crrltivaliou than ol-cr (I lc  
BIalabar coast or in the Lower Provinces. But though geograpllical 
position sufficiently explains the tendeucy to llie rccurrellce of 
famines in certain arcas, the primary cause must, be sought for in 
tlie great atmosplieric current whicli is thc source of tlie rains. 
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The experieilce of recent years shows that the teadcncy at miuimlun 
RUU spot periods to the occurrcncc of excessive winter rains mcl 
snomtall in Northern India influences the metcorology of the 
~ 1 1 0 1 ~  of Nortl~ern India, giving rise to increasecl pressure, dimin- 
ished temperature, &c. during tlle period immediately antecedent 
to the rains. Tlle basic gradient of the south-west inonsoon beiug 
smaller tlian usual at its commencement, the nlonsoon is weak and 
feeble, a larger amount of thc aqueous vapour being probably 
deposited over thc sea arca before it reaches Iaclia. I n  Inclia the 
rainfall is more irregularly clistributcd than usual, local lieavy rains 
over limited areas being accompanicd by drought, citllcr partial or 
complete, over other areas. The probability ol sucl~ drought 
depends partly upon tllc geographical position 01 tlic area, but. 
mainly upon the antececlent abnorlllal atmospheric conditions, in 
so far as they modify tlie direction and strength of the lower 
atmospheric vapour bearing currents. 

Another report by the same gentleman treats of the Madras 
cyclone of May 1877, wl~ich struck the Coromandcl coast on tlie 
evening of tlie 18th idem, aclvanced along the edge of the Chota 
Nagpore plateau, and finally disappeared in Bengal after a pro- 
longed existence on land of upwards of 80 hours. Mr. Eliot has 
subjected all available land meteorological obsei~ations, as well as 
those recorded in the loss of several vesscls, to a vcry searching 
discussion, and tlle result of these researches is to him conclusive 
in favour of the " conclcnsation tllcory " of tllc origin ol cyclones 
in the Bay of Bengal, and thus affords a vcry strong confirmation 
of the validity of t,llc reasoning employed in the Backcrgunj, or 
1876, Cyclolle Report, which was of peculiar importance as tending 
to upset the notion of cyclones being fornlcd by parallel winds 
blowing in opposite directions, as contended by Dr. Meldrum, tllc 
late Mr. Willson, ancl otliers. Mr. Eliot's present paper coiitaills 
also a detailed and able refutation of Dr. Hann's criticisms on 
Backergunj cyclone work. Tlle snl~ject of the true predisposing 
causes leading to the formation of tlic terrific cyclones of the 
lndian seas is of one of surpassing interest, and Mr. Eliot's present 
work is a contribution of importance to gencral as well as scientific 
Literature. 
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Mr. Blanford has recently prepared a useful table showing the 
average monthly rainfall for past ycars for 22 different regions in 
India, as compared mitli that of the past ycar (1878). Thc regions 
arc not coterivinous with any administrative boundaries, but are 
simply tracts, each of which is tolerably uniform in rainfall cha- 
racteristics. Tliis classification or subdivisioiz of lnclia into physical 
tracts was adoptcd by Mr. Blanford in discussing the rainfall 
qnestion for the information of the Famine Commission. 

The tablc is most graphically illustrated by two maps; one 
sliowing the entire Indian cmpirc sul~divicled into tlle regions 
refcrrcd to, which are clistiaguished from each other by different 
colours, and tllc sccoild sllowing only tlwcc shades to represent 
tliflerenccs of rainfall, but giving as well the mean annual rainfall 
in conspicuous figures for all the principal stations. This table will 
bc very probably prescntecl to Parliament, as it gives a very clear 
notion of tllc distribution of rainfall throughout India., and of the 
extent to wliicll ally particular tract may have been impoverisl~ed 
by its deficiency during the past year. 

Mr. I?. Chambers has published a " Brief Sketch of the Mcteorology 
of the Bombay Prcsidcncy in 1877," in which he points out that 
the nzcteorology of the year, like that of 1876, was particularly 
mr~rkcd by the ullscasonable distribution of the rainfall. I n  the 
early inoi1tlis O F  tllc sulnnler monsoon season nluch anxiety was 
felt lest, a prolongation of the faminc, induced by the deficient 
~~rntcr  sul~ply of tllc previous ycar, should cnsue, but llappily these 
serious nllticipntiolls nTcre uot realiscd to any great extent. From 
a scientific as well as from a practical point of view thesc unusual 
variatio~~s of the nrcatlier arc of special interest, and the nbnor- 
mslitics of the various nlcteorological phenomeuon, as well as their 
physical relation, are carefully discussed by Mr. Chambers in the 
present pamphlet. A set of tables and diagrams a t  the conclusiou 
sllo~v thc rccorded results for each month, a11d the " abnormals " in 
a graphic form. 



Tllc Statistical Survey of India progresses steadily, tllougll the 
clisnstrous famines of recent ycars llave clone mucll to r e t a d  it. I t  
represents a series of local inquiries and conzparative statistics sprcad 
over an area but little less t l la~l that of all Europc, excepting Russia, 
and dealing with a population exceeding tllat of all Europe, less 
Russia. No other Government in tllc history of the ~vorld has 
unclertakcn a statistical enterprise of so vast a magnitude. I t  forms, 
moreover, the only instance of a great statistical account of a country 
being carried out from the initial stage of the systematic local in- 
1-estigations, district hy district, to the final alphab(:tical arrange- 
ment of tlic results in a gazetteer. The systematic Statistical Survey, 
district by district, ~vill make about 100 printed volumes; their 
alphabetical arrangement forms the eight volumes of the Imperial 
Gazetteer. 

A t  the close of June  1876, the number of volumes of the 
Statistical Survey publislled amounted to 78. Tlie past 12  months 
liave seen the issue of six more, vie., two volunles for Madras 
(Goclavari mcl South Arcot), two coluines for Assam, one for Coorg, 
and one for Aclen. The completion of the Bombay Statistical 
Accounts is conficlently lookcil for ill 1881, but that of thc North- 
west Provinces and Maclras clibtrict is still distant, ol~erations in the 
labt-named Presidency liaving beell seriously interrupted by thc 
events of the past two years. 

This state of affairs will not, lromcver, cause any clelay in the 
preparation of the Iml~eiial Gazetteer of Inelia, t~liich is actively 
progressing under Mr. 1Imlter's superintendence at Edinburgli. 
All articles up to H. inclusive have been passed for press l ~ y  the 
Coinmittee of tlic Council of India, on whom the task of rcvisioll is 
imposed, and the Gazetteer itself will be actually finislled iu Pcbruary 
1881. 



The years Hi7 and 1878 have bcen lnarked by special acti~rity in 
the work of exploration beyond tlic British frontier of Indix. The 
principal cause is, of course, the irnl~ulsc givcu by tlic war in 
Afghanistau, which haa brouglit into prominent light thc necessity 
of possessiiag n more exact lcno~vledgc of tlic topogmpl~y, and thc 
political, commercial, and nlilitary circumstances of t l ~ e  countrics 
irnnlediztely acljoinilzg our own frontier territories. Tlie Sun-ej or- 
General of India, npprcciatiilg fully the importance of tlic desicle- 
raturn, took prolllpt steps to attach to each of thcse expeditionary 
columns au adequate surveying staff, mliose ~\-orli, when elaborated 
and l~ublished, will enable n vastly superior map of Afghanistan to 
be constructed, aurl will adrl materially to our general kuonledge of 
the country. 

Altliougli full reports on tlie doings of thesc officcrs liavc not as 
yet reached this coun~ry,  tllc present appears a collvenient time Tor 
gk~izcing a t  ~11~11 a~counts  as IVC possess of the various exp1or;ations 
~vllich harc  taken place immediately beyond tlle Britisli Indian 
frontier line during the yenrs 1877-78. 

Forrnzost anlong thesc iuay be mentionecl thc survey of n ncw 
route betmcea India on tlic one side and Quctta and tlie Pisl~in 
valley ou tlic other. This is- kuo~vn by the uamc of thc Thal- 
Cllotiali routc, and i t  del~oucl~es illto Britisli territory 1)y several 
passes t,l~rough tlic outer Snlinlani range, bct\veen 29" and 31" N. 
latitutle, the lllorc dil-cct of I\-hich passes converge on Dchra Gliazi 
ICIlan. 'I'liis town would form a w r y  coilvenient basc of coill- 
nlullication bctwccn India ant1 Candaliar, as i t  is hut 43 miles 
(listant from Multan, oil tlic line of thc Indus Valley railway ; i t  is 
coml3arativcIy close to the Iiills ; tlierc is no dangerous desert to be 
cros\etl bt:twccu it and tlic ncarcht passes of the Suliluani rangc, 
;~ud  i t  is well sit~lated for tllc co~lcentratio~z of troops co111i1ig eitlicr 
from tlic north or soutl~.  

'l'lie villagc of I<usl~dil IClian, at thc casteru cnd of the Pisllin 
\-alley, w11ci.c tllcrc is a sul~stantial mud-built fort, was srlectetl as 
tllc tlvptt for thc ~ " 1 ~ 1 1 ~  01' tlle cxpcclition, and bccanlc tllc starting 
1)oint of thrcc: col~mlns composing it. Tlic first, which formed 
&jor Sandeman's clscort, 13rccedcd tlio secoud ~ u ~ d c r  Gclleral 
Biddulpll, by a few days, the third under Gcncral Nuttall follonring 
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the next day. A gentle risc ovcr the Suranari Pass led into the 
valley of the Surl~hab, which in its physical aspects is but a repe- 
tition on a small scale of thc Pishiu. At the north end of the 
va'lley rises the giaut peak of Kund, the central point of the great 
upheaval which separates the drainage of the Indus from that 
great basin which absorbs the Argandab, Kadanai, and the Lora. 
From Kund ancl the extension of the water-parting southwards, 
there flow eastwards two great rivers, the Zhob and Bori, which 
in their even course through open valleys, and wide well-cultivated 
plaius, afford the finest openings for a route to India. The Zhob 
valley, however, docs not lead direct to Dehra Ghazi Khan, but 
trends away northnrards in the direction of the Gon~ul. From Bolo- 
xai, in the Surkhab valley, the road as far as the Ushtari pass, a 
broad and most convenient pass over the water-parting, is good 
and ofl'ers every facility to the road maker or railway engineer. 
Long before reaching the Ushtara pass a remarkable sudden trans- 
formation of scenery occurred ; the shale or clay hills are replaced 
by an out-crop of red sandstone, proclucjng marvels of picturesque 
outline. Thc Cantlallar side of Afghanistan is most uninterest- 
ing, but eastwards the scenery resembles that of Switzerland. 
Befiwe reaching Chimigan again the e~ztozcgsicge underwent another 
cl~ange, and tllc roacl lay through rich, opcn, wc.11-cultivated plains, 
wcll-watered with abundant irrigation, full of villages, and green 
with young wheat; the clustering fruit-trees and wallecl gardens 
allout the scattcretl Iiouscs recalling vividly many a similar scene 
in the plains of Lombardy. Round about the route on either side 
lay scattered hills of wild and rugged aspect. 

Tlle first column, forming Major Sandeman's escort, followed 
the Bhori route about as far as Kaha and then turned south- 
wards 2;id Smalan and Baghao, with the intention of following the 
route wid T h d  and Chotiali. At Baghao the Chief of Zhob col- 
lected somc 3,000 mcn, and mistaking the first colulvn for the: 
remnant of our army that had been beaten at Caadahar, and was 
in full rctrcat to India, made a very inefficient atkempt to arrest its 
further progress, losing 300 men, and being taught a lesson which 
he will doubtless remernbcr. 

As far as Anurnbar, where the Bori liver takes a sudden turn 
to the south-west, there ia an open road requiring uo engineering 
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skill whatever to make it nvailablc for thc passage of an army rronl 
Pishin to Dehra Ghazi Khan. From Anumbar to the vallcy of 
Raltni under the Sulimani range or to Vitakari, the site of tlie 
proposed new cantonment, there is still a continuati011 of this open 
road ; but its directness is lost across a band ol knife-ridged hills 
running in broken but parallel ranges wit11 a south-westerly trend. 
The second column, nncier General Biddulpli, held to the straightest 
route, and passed into the Chamalang valley, twisting considerably 
among tlle narrovT precipitous ranges enclosing the Hannokoi pass 
to Balarlaka, and so through the Ha11 pass to Hasni Kot and the 
valley of Lugari Barkan. 

Tluough t.he whole length of these passes there mas not a mile 
of road that really required "malting," nor a mile along ~vliieh, 
in the opinion of Captain Holdich, a line of railway might not 
easily be cawiecl ; but the most direct ronte to Del~ra Ghazi Khan 
is probably one rather to the iorth of the Hall pass ronte called 
the Kanvaddi, which offers almost equal facilities. 

The i3st column which marched vid Thull and Chotiali passed hy 
a circuitous route, reaching the Lugari Barlthan valley a day or two 
later than the second column. Efforts were made to find a more 
direct route between Thull and Vitakari, but the routes explorcd are 
$1 equally good (or bacl) and equally long. The chief reason for 
the occupation of Vitakari is that it dominates the country of tlie 
Maris who hold the Bolan, while it is also conveniently situatccl at  
t l ~ e  head of the Chachar pass, a pass of 'exceptionally easy character 
and gentle gradient. 

The Vitakari plain has accordiilgly been occupicd Tor soi~lc inoaths 
past by a detachment of British trool~s, thc territory 1)cing tlie pro- 
perty of the chief of the Lugari tribe, T I ~ ~ I O  is a British subject, and has 
offered it to our Government for the purposes ol: a' cniltonrnent; for 
this it is well suited, in contrast to the burning l~lains of tJle Indus, 
2 s  it is about 41,000 feet above sea level, and possesse(1 of fertile soil 
and an unfailing supply of water even in the hottest seasoa. 

Tile most direct route is, as said, that of tlie Bhori vallcy anci tlie 
I(nrwsdcli pass, and lhence vid the Sun, Saltki Snrnrar, or Fort 
Munro pass into tlie plains of India. I'orl Alunro is all.endy an 
cstablisl~cd station on the Snlimaui mngc, wit11 a good road to the 
plains, its elevation is considerablc (6,600 feet above sea level), and 
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the road is consequently too steep for militalll.y purposes, but the  
Sakki Sarwar pass only a few miles north of it is much lower, and 
might doubtless soon be convertcd into a fair military road. 

As far as we lino~r,  the Bhori Karwaddi route is the most direct 
of all tllc routes to Candahar, but tllcre is certainly a l1umber of 
alternative routes tliat could readily be used for inilitary purposes. 
The Zhob route, too, debouching on thc Goivul pasc should not 
11e lost siglit of ; it leads ovcr a pass at  Metrazai undcr the ICund 
mountain, about 1,500 feet lower than the Monandgai, the liighest 
1x1's of the Bhori route, and i~ probably open and free fro111 difficulty 
from cnd to end.* 

Of the surveys executed in conilcxion ~vitli the Kurruul n11d 
ICllail~ar coluinns, by Captain Woodthorpe and Major Tanner, ant1 
assistants, respectively, no details have as yet rcsched this country, 
though it is linown that they have becn most actively and encrgeti- 
call$ eiuploycd. Captain MToodthorpe has beell honourably mrn- 
tioned in c1esl)atclicc; for his gallantry on tlie occasioli of the taking 
of thr  Peimnr Icotal, and Mr. Scott,, a surveyor en~ployed nuder 
Major Tanne~,  clistinguished himself by an act of exceptional daring 
in ~ndcnvouring to save tlie life of n ~vounded native from the 
attack of a l~otly ol Afridis. Copies of Major Tanner's rough survey 
from Jamrud to Jelalahad hare rcachecl Ei~gland, heside4 n innss 
of notes, topographical sketches, and other grographicnl niaterinl 
contril~utecl by various officers attached to the Rllaibnr column. 
Major Tanner has since made an enterprising ant1 partially 
succc.ssfu1 attempt to explore the uuknomn country ol' Eafiristan 
on tllc sloprs of the Hindu Rusli. There ran be no doubt that 
a completc reconnaissance of this country mould enlargc most 
inatcrially our kilomledge of that great range ant1 of North-eastern 
Afghanistan ill gcneral. 

D:~ring the military operation in the Jowaki country in t h ~  cold 
sensoil of 1877-78, two surveyors, Mr. A. J. Gilxon and Mr. G. B. 
Scott, n7cre drputecl to accompany Generals Iceyes and Ross, re- 
kpcctivcly, ancl Captain Bravan subscquently joiner1 the party. 
Tlle country referred to consists of a tongue or promontory of 

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

* RIost of t l ~ c  above pol I1culn19 nre taken from nn nlJc paper by Captain T. I-Ioldiclr 
mllo accornp:~nied (;enera1 Riddulplt's force. The topograph~c~l detnilq hnvc l ~ e r ~ l  
insertccl with praiseworthy promptitudc on Genernl Wnlkcr's map of T~irkrstnn 
(4th etln.). 
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inrlel~endcnt illoulltainous region projecting into British territory 
bctwcen Pcslia~\~ar a i d  Roliat, and with t,hc exce1)tion of nl~out 50 
squnrc niiles of tlie liills in tlie cxtreme east, occupied by the 
Hassan Kllels, the ~\lliole has hecn surveyed on tllc 4,-inch scale. 
11 mas unsafe to venture to any distance fro111 cainp, and signals 
and marks of ally kind being immerliately thrown d o ~ \ ~ u  ant1 de- 
stroyed madc surveyiug n hazardous 2nd difficult, inatter. Notwith- 
stan(1ing these drawbacks 153 square iliiles were snrveycd by Mr. 
Scott, and 100 square miles by Mr. Crih9on on the 4-inch scale. R 
rough, but fairly accnrate, survey of tlle ICohat lmss was inade by 
Cal~taiu Bearan and Mr. Scott. 

Somc I-a1ual)lc and copious notcs on Eastei'ii Afghanistau h a ~ c  
lately hcen prcl~arcd by Major H. G. Rzverl y, (of tllc 3rd Rcginlcilt 
Boiul~ay N.E.I.,) at the ~.cqnest of t l ~ c  Secretai-y of Statc. Thcy are 
(lerivcd from Persian, Pusllto ancl other oriental sources, and throw 
considerable light on the tribes, the passes, and geography of tllc 
regions refcrrctl to. Tlie first scction cleals with the Balucli tribes 
oC thc Deralijat, viz., tllc Marlani, Nutlinni, Rulnchi, Hut, and 
othrrs. TTTv tlicn find a description of tlle various passes ( d c / ~ o h s )  
and isontes lrading from 1Iultnil to I<and:~llnr 1)y tllc Lonrel. Delnlljat. 
Thescl :Ire mucll inorc nunlerouh than usually snpl)osetl, and consist 
of thc following :- 

Raurali. Cfhati. 
\Pahwa. Kalia, (l<ulio or Harand). 
Haja. ICllalgari. 
Lita1.a h . 3Iirlnr. 
Barkue. Clincbar. 
Lirinli. Fajru. 
Bhati. Bagh~ri .  
Khanmah. Jahazgi (Clieghdce) . 
Sanghar. 'L'holi. 
Drug. Chak. 
Llul~d~. Sllori. 
~ ~ ~ I I I I P ~ .  Mughal. 
Widor. Taliaiii. 
Dalannh. Zangi. 
Sslihi Sarmal.. Sat. 
Kurali . Jillari. 
T<nlnl~ ICliasi~rnl~. Suri. 
811\vagri. 



Thc next part is devotcd to an account of tllc expc(2itioa of lIIL- 
hammad-i-Dam-Shukoh, son of the Emperor Shah-i- Jabsa, against 
Kanclahar in A.D. 1653, translated from the account given by 
Rashid Khan, who was present in Dara-Shukoh's carnp. The prince 
advanced at the head of an army of 104,000 by way of the Sanghar 
pass and the Tal-Chotiali route. Bcsides contaiuil-~g a variety of 
valuable geographical information, the foregoing section concludes 
with a list of soille of the principal places in Bind and Baluchistall 
accurately transliterated. 

The second section describes in very full detail the road from 
Lahor to Kabul by 'tho Rhaibar pass, and some of the more importallt 
but less kno~vn historical events wit11 which various points of that 
route are associated. Then follows an account of the various roads 
and l~igliways of the provincc which branch off from Kabul, con- 
sisting of 25 routes. The first clescribed is from Kabul to Baghzan, 
the chief placc in Iriab, a road mhicll leads also to Kurmall (I<urr~un) 
and Bannu. Tliis route corresponds to that usually known to Bag- 
lisll gcogra~hers by the name of the Paiwar ant1 Slluta~.gardan route, 
but no such pass as tlie latter is mentioned in Major Ra~rert~y's 
paper, and he inclines to think the name is probably quite modern. 
Next comcs an account of the route from Kabul to Ghazni, by 
way of Logar, which routc goes on to Kandahar and Hirat. We 
then have  note^ on Bangash and Khost, and these are fol lo~~~ed Ily 
an account of tfhe route from Kabul to Segi by may of Irial) and 
Kurmah, consisting of fo~w different roads. The fourth route 
described is that from Icabul to Bazar-i-Allmad Khan by Kurmali, 
and includes notes on Rurmah, Iriab, Paiwar, Shanuzan or Shd- 
uzan, Zeran, and Karman. Thc fifth routc is from Ghazni to thc 
Bazar of Ahmad Khan by way of Damrar, of which country n 
description is given ; the sixth, from Kabul to the Bazar of Allmad 
Khan by ~vay of Khost and Damar, consisting of four different roads; 
the seventh, from Kabul to ICohnt 11y way of Kurmah, and thence 
into the Dcrahjat ; the eightl~, from Kabul to Kol~at by way of blie 
Kollistan, or highlands of Tirah, a very difficult route, followed l)y 
notes 011 the Afridi, thc Wurakzi, or Urakzi, ancl Shinwari ; tho 
ninth, from Kabul to .Jalnlabad by way of the Ab-i-Zindagani (water 
of existence, or river of lifc) ; and the tenth, from ICahnl to Jalala- 
bad by way of tllc Darn11 of JCxjhali, or ICa,ilia. This roiitc concliitl~~s 
the present seclion, 1~11ich mill bc followetl 11y a section desrrjptivc 



of the routcs north of tlic Khaibar road to ICal~ul, including tlie 
Karapah and Tahta'rah routes, and various otliers both from Kabul 
ant1 Pzsliamar, extentling from Ksfiristan to Ladakli. A subsequent 
section will bring the series of notcs to a close by a descriptiou of 
the remaining to be describecl, leading from tlie Bazar-i- 
Ahmad Khan into the Deralijat, and from thence west toward 
Ghazni tlirough the range of Militar Suliman, or Koh-i-Siyah. 

A subsequent section will contain n description of the routes 
remaining to be dcscribcd, leading froin tlic Bazar of Ahmarl Kliail 
into tlie Derahjat, and from tlleuce mcst tovartls Gllazni through 
tlie rallge of illilltar Suliman, or l(o1i-i-Siyali, and tlie scries will 
close wit11 solllc gcograpl~ical and liistorical details respecting 
Western Afghanistan ancl routes to Bslkli, Marm (Mcrv), and other 
places in that direction. 

I n  Cliitral and Passin, beyond the nortll-west frontier of Kashmir, 
some very imperfectly l i n o ~ n  tracts ncrc trmersed by Major J. 
Biddulph in tlle course of an hlercsliug tour in thc nntiunn of 1878. 
Tlic fcw gcograpliical details noticed by I~ im \\-ill incrcasc our 
knowledge of tlicse parts, a t  present based nlai~zlp on tlic accounts 
of the late Mr. Hayaarcl ancl klic " Mullah." 

S~caliing of tlle road up tlie Gilgit rivcr, hc rcmarlis tliat for 
about niue milcs on botli sides of thc Pnssiiz rrontior, tlic road is 
cxccedingly difficult, ~r i t l l  constant sillall but steep ascellis and 
tlescellts along tlie river bank, and mill1 t ~ o  rock staircases, cx- 
tremely clifficillt to pass, about four milcs apart. Tlic vnllcy is vcry 
nalyom as far a~ Itosha~z, nrliere i t  ol)ens out a littlc, Ihc hills on both 
sicles rising to a ~ r c s t  I~eigllt in fantastic 1)iunnclcs nud castle-like 
cmgs, wit11 pcr1)clldic~llar scarps. 'l'lic J'ollo~ving clay Major Biddi~ l~ l i  
marcllerl from Yassin 1111 the T\ToorsI~igooi~l vnllcy to~vards Darliot. 
Tliis vallcy, nrliicli above its jullctioll will1 t11c K l ~ o  valley is narronr 
nnil stony, opens out cou~idcrably at Yawin, t l ~ c  mountains on eitlicr 
side losc their prcclipitons appearance, ant1 travelling bcconlcs pleasant 
and casy as Car a3 IIoontlur, mherc the ~nl lcg  again narrows, but thc 
road lo t l ~ c  Darlcot ])ass is easy. Tllc villag~s nre small, and there 
is an cvidcnt ~vant  of l~olx~lation, inncll land lying ~uicultivated. 
Ya~s in  itself llas now n vcry small fixcd pol~ulntion, and the country 
gcncrally shows that it, llns nrwr  recol-crcd from the oplwemivc r~ l lc  
of Golir Aii~rnl and tlie losses sulYcrc(1 in tlic Dogra invasion of 1863. 

Y !2 C 



I n  the 14roorhl~igoo~~l ailcl Iillo valleys are a nnml~er ol stonc 
circles, which are said to be of great antiquity. They ai-c allout 
30 feet in diameter, Eoril~ed of huge honldcrs, arranged with the 
flattcst side ontn7arcls, placed so as to fnrm a perfect circle about 
3 feet Iligh. On these ai2c placed a number of flattisll boulders of 
nearly equal size, projecting over the edge of the circle all round. 
The centre is filled with sinall stones ancl rul~bish. The labour of 
transporting and placing snch huge blocks in positioiz must have 
hren immense. The local iradition is that thc circles; are the work 
of giants in olcl days. They arc, perhaps, relics of fire-worsliip. 
The most perfect is one on the tongue of laud at the junction of the 
two rivcrs. 

Major Biddnlpli marclled by the ICho valley and reached Chashi 
(8,600 fcet) on tlie fourtll day. The road so far is exceedingly difficult; 
the valley is narrow and sparsely populated. Beyond Chashi tlie road 
leaves thc nlain valley and riscs s~lcldenly among 1011- rouizdecl hills 
on to open Pamir-like ground for thc next 34 miles till Laspoor 
(0,400 feet) is rcaclied. TI\-o mi1e.1 hcyond Chaslii the Pnndar lakc, 
2; milrs long and mile l~road, is pns~erl at  an elevation of 9,400 
f ~ e t .  This is said to have bee11 formed by a landslip about 70 Scars 
ngo, and is now graclual1,y drying up again. 

Flcvcn iniles beyond Cliashi, Ghizr or Shevare a4 it is sonletimcs 
called, is passed, wllencc a good road bmnchcs off into the head of 
the Sn-at valley. At  24 miles froin Chashi the road leaves the Cihizr 
valley, and ascends gradually to the Shandur plateau, n-hich is about 
5 nziles across nucl perfectly lcvcl. The height of tllc platcau i~ 
12,000 feet. Thcrc arc two piecrs of vatcr on it, thc largest of n-hicli 
is 29 iniles long and 2 rnilc hroad. Tl~cre is no surface drainngc 
from c i i l l~r  piece of wnter, nor rlo tllry commuilicate miill ona 
anothcr. Lcaving the platean, the road descends rathcr abruptly 
illto tlic: narrow Laspoor valley, and hccomes again more difficult 
as far ns Mastooch. The Laspoor district, though limited, is wrll 
l>ol~ulatcd, considering its small arcn, and is cclcbratcd for its 
fertility. Mastooch (7,500 fect) is now a vrry smail placc, Imt is 
cnl'a1)le of zupportiizg a consiclera1,Ic pol~ulation, mucli land 1~il lg  
uncnltivatcd. Thc Yarkhoon valley is h c r ~  nearly a inilc I)road. 
Looking down t l l ~  vallcy n magnificent mountain called Tiricll 
JCir fills t l ~ c  wholc vicw. Lookins up tlie valley from Chitral in 



the same way i t  occupies the n~liole lnndscnpc, and is said to l ~ c  
equally co~zspicuous froin Zehnk in the Oxus valley ; i t  is said to 
be visible also froin a great part of I<afirista~z, where i t  is cnllcrl 
Meysunloon ; i t  is the tlicnlc of many n7ol1tlerful traditions. and 
roughly sl)ealiing, cannot hc less than 21,000 feet Iiigll. llnjor 
Biddt~ll11l secured data for fixing its posilio~i and altitude. Below 
niIasloocll the Yarlill0011 ~ s l l c p  lins an nvcragc hreaclth of from tlirec- 
quartcrs of a mile to n i~zilc down to its junction vitll the lIooll;11o 
valley. The T:lrl)ck plain, six ilziles bclo~v JIastoocl~ on the right 
bank, is dividetl in llalf 1);v a deep chasm, cxteiiilinq froiu the river to 
tllc hill siclcs. This can only bc crossed a t  one place ~vl~icli  is coin- 
ninndccl1,y a stonc towel8, and is rilgnrdcd as oilc of t l ~ c  chief defensible 
1)ositions ill tlic valley. When lIa11mood Shall tricd to iar.ade 
Cllitral from tlie llortll in 1872, an -Ifglian forcc f1*0111 Dir occupiecl 
this point in supl,ort of tile Chitral nucl Yassin forces that defenclccl 
tlic pass itself. 'I'llc fact is intcrcsting as i t  slio~vs Ihe reacliiless of 
the  people of Dir to make common cause with Cliitral against an 
invader. Crossing t l ~ e  Yarlilloon and Rloolliho rivers Major Biddulpli 
cntcred thc Cllitral territory at Drasuil on 1st November, n-liere lie n-as 
11i~t 1 y  Amnu-nl-Malk's son, Afzul-ul-IIulli, a boy of about 1 3  years 
of age. Draslln (6,700 fcet) is silunted in thc lloolltlio I-alley, nl)out 
11 miles al~ove its ju~zction wit11 the Yarkhoon  alley. The l40011ili0, 
Tooiikllo, and Tiricli -iallcys, whicll constitute tllc most importttnt 
part of Cliitrnl Bala, are ~ui~marlictl in any maps. 'rhc Toorilil~o 
rallry nms nearly parallel with tlie Yarlil10011 valley to its j m ~ c t i o ~ l  
with tlic Tiricll valley, bclon- ~ r l ~ i c h  i t  is Bnomn as tlie 3100lli11o 
valley ; for llcarly 20 nlilcs al~ovc the juilction of the Moolkho ant1 
Yarlcllooil \-alleys, tile two strca~ns are sepsr:~ted 1)y trhe ICargall 
1,nslzt plain, some GOO Ecct ahovc the water 1c1-els, and the water- 
sliccl forms tllo hoi~ndnrg l ~ e t ~ ~ c ~ n  Chitral and Yassin territory. 
The Toorilillo, Tiricl~, aud R100llill00 valleys arc thickly populated, 
t l ~ c  cultivatio~l bci11g coutinuons. Tlic villages cxtcnd liigll up tlic 
],ill sitlcs, sr1l)porlcd 1)y innnmera1)le spriugs mllicli gusll out every- 
l v l ~ c n ~ .  T l ~ c  soil is inostly gravel and clay, tlie hill sides are bnrc 
rnztl rouuldctl, and nfood is somcwliat scarcc. 'l'he Moolkho valley is 
very open, and tlic liigli pcakq on l)ot,l~ sides arc i ~ ~ ~ i s i b l e ,  being 
s l ~ n t  out from view by low llills illat intel-vcnc. 

The: summer rontc: Irom tlic Raroghil to Chitral, after c ro~s ing  
15 2 



the Shajnnalli sp~ur, lies clomli these valleys to the junction of the 
-i\100lBh0 and Pnrklioon stream below Drasua, where the former 
strcam is the most considerable of the two. Below the junction of 
tlie 3iioolkho and Yarlrhoon streams, the valley again narrows, 
travelling becomes more clifficult till within four miles of Chitrd. 
The villages are large and populous, the land rich and fertile ~ r l i e s ~  
cultivable, aiid the cultivation neater and better than in the Gilgit 
valley. The level of the. stream in summer and winter varies about 
20 feet. Below Barenis, a large ~ i l l agc  20 miles from Chitral, 
Yassin te~rit~ory on the lcft l~anlc ceases. Four miles above Chitral, 
at the junction of the Injigan valley, the main valley suddenly 
widons, and its whole character changes. The hills no longer rocky 
ancl bare slope away graclually into grassy rouncled tops with forest 
clad sides ; looking south thc valley retains this character as far as 
can be scen, the peaks ou both sides are hidden from sight, and 
travelling becomes casy ancl pleasant. 

Major Biddulpli found i t  impossible to make any approximate 
calcnlntion of the population rulecl over by Aman-ul-Mulk, but should 
reckon it in ordinary times to be not less than 150,000 souls, without 
counting the tribe of Siah Posh Kafirs, who are tributary. The 
valley below Chitral is saicl to be thickly populated, ancl the lancl i 4  

noted for its fertility. Aman-ul-Mullc in conversation mentioned 
that he could dispose of 6,000 fighting men, but there is reason to 
believe that the number available is mucll greater. The people of 
Chitral are n hanclsome race, with clarlr gipsy loolting features. They 
are noted for thievish propcnsitics, but differ greatly in character 
from the Afghans. 011 one occasion a number of things were stolcn 
from my camp, and uo attenipts to recovcr them Tverc made by the 
officials until Major Bicldulph rcmonstrated; the things were re- 
covered the same day. Orpimelit or yellow arsenic is found in 
great q~~antities in tlie Tiricll valley and exported to Peslianur. 
Coffee is found in sinnll cluantities ilenr Chitral, ancl iron is founcl 
lover clonn the valley mar  Narirjal. Gal-pcts of an inferior kind arc 
made, ancl Chitral daggers and svlorcl hilts are in much request in 
the neigllbouring valleys. 

The imjor qtatcs that he found by hypson~etricnl observations 
that the clevati'on of Chitl.al is considcrnbly lcss tlmn ~ v l l n t  llas been 
laid clown in the :;urvey maps, being littlc ovcr 6,000 fect. Tllc 
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" Havildar " (Hyder Shah) who recently died at Jelalabad, and who 
is so wcll l ~ n o ~ l l l  for his trans-frontier explorations, ma& i t  7,140 
feet. 

During 1877-78 l l r .  E. C. Ryall was carrying on survey opella- 
tions beyond the Bi.itis11 frontier, in Hundes (thc local name applied 
to the mestern part of Tibet), nncl adjoining tracts." 

This officer had been engagecl in triangulating, in connexion with 
the Ihmnon and Garhmal Survey, for some few seasons past, and 
this m-orli has led him in screral ii~stallces to extend his operations 
across the [rolltier illto Tibetan territory, with which the ' ~ r i t i sh  
possessions are here conterminous. I11 1877 the Surveyor-General 
tlirectcd Mr. Ryall to continue the Jlilam Valley series up to tlie 
fronticr of Huiiclcs, or Nari Khorsnm (the name applied to that 
l'ortio~z of the Upper Sutlej or Rarnali basills which is undcr tlie 
Government of Tibet), and from thencc to lay down some of the 
distant peaks in Tibet. This Mr. Ryall successfully accomplished, 
and tlie numbcr of triangles measured by him mere 38 in number, 
exceeding 100 miles in length. 

At  first the mountains ellcountered were of an average height of 
9,700 feet, well wooded, aud not over rugged, tlieir slopes being 
studdecl with numerous villngcs nncl extensire pntclies of cultivation. 
On Mr. Ryall's arrival at the loftier stations, the inclemency of tlie 
weather and the vcry great depth of fresh snow, coveriiig tlie 
illountains down to their very bases, mere such that he anticipated 
his iurther progress would cscape the knomlerlgc of the Tibetan 
officials, owing to the desertcd state of the passes at  that early 
wason. After five days' cutting through the snow, Mr. Ryall 
succceclcd in crossing over into Hundcs on the 8th June. By tliat 
time his arrival 1)ecsmc know11 to the Tibetan officials, but by 
illforming tllc~vl tliat his object was simply to survey the northern 
limits of British tcrritory, nrhich hc found it in~possil~lc to do from 
lllc southenl faces, he succeeded in satisfying them and in obtaining 
1~~.rmission to remain. With great despatch (for the rainy season 
was fast approaching) Iic fixed the most pronliilcnt points, which 
includcd tlie silony peaks ncross the Sutlcj, and at the Iiead of the 
RLanasa~owa~ lakcs autl othcrs lying nt thc head of the Da~.n~a  and 

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

" 311. Ityall's Iie11o1t 011 11ir T ~ n o ~ - I I i ~ ~ l n l ~ y n t ~  cxplornl~onr (luring 1877 (wit11 that 
of Mr. liinney) forms the Appendix of tho Indinn Srirvry Ikport for 1877-78. 
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By~?ns valley, as mcll :IS t l ~ c  well-dctcrmiued peaks in Kumaou 
and Gnrhwal, as n cl~eck on tlie new work. The rel~lnrkable peak 
Porgyirl (of mliicli ,z striking description is given by Mr. Andrcw 
IVilson in Iuis " Abode of Snow "), was fixed, ancl differed in position 
but very sliglltl y from previous measnrements. From the IIundrs 
station 38 1)eaks were laid do~vn across the Sutlej. Tllc nl09t re- 
marltable of tllesc is Gurla, t,he India11 name for ~vhicll is Manclliata, 
the lcgcnds of tlic Milttin Bliotias being to tlic etfect that the 
great lnou~ltnin is tlie ti~ansformation of the body of a raja of 
Benares called Mnndhata, ~vho is said to ]lave died solnc tliousancls 
of gears ago on tlie shores of the Ma~lasaro~var Ialtc, ~\-llilc on a 
holy pilgriinngc to its waters. Gurla attains an elevation of 25,360 
Icct, while between it anti 1Cailas (,mother well-l-iionrn peak) lie 
tlie cclebrntctl lnkcs of BIanasaromar, (in Tibetau Tso Mapang), and 
1iSkns Tlil, (in 'l'il~etan Tso Ilagaii). ICailas, though inferior in 
height to the fornler peak, is very striking in its apl3carance. It is 
not unlike a rouglily macle Hindu temple, mitli a few fect of its 
conical top broken off. 'l'his lias led to its being invested by thc 
Hindus of Korthern India witli n sncrctl character, wliicli is enhancccl 
l ~ y  its 1)romincnt appearance ancl hcight, to~vcring as i t  docs full 
2,000 feet dlove itb coii~pccrs for 40 miles round. It is among 
tlic most consl~icuous nilcl imprcssii": siglits in the rrl~olc Eima- 
lnyas. Alr. Ryall statcs t l ~ n t  his trinognlation of Hunclcs lias been 
so iar extc~ldcltl as to supply good l~ascs lor a detail survey, if it 
cl-er 1)e dc,iral~lc to liave one. 

1Iundcs or Nari-1Cliorsam is diviiled into tlircc districts, viz., 
'I'sal)ran~, Ynba, and l'usang, all under the gov~r~~urs l i i l~  of the 
Onrl):i11 of Gartok, whosc nutliority extcnds also ovcr tllc district of 
Ruclok, 11 lrich, together wit11 that of Gartolc, comprise ill(! cu1u11tr.y 
called 3lonyul. Mr. ltyall statcs that, ns a rr~le, for al~onl six miles 
nflcr lea,-ing tlie watcrslled line on tllc frontier, ollc finds oncwlf 
lieilln~ecl in by stcell though ilot rugged :91~u~.e, mhicl~ suddenly 
ruerge into nlillost nl~solute plnins, sloping gently to ~vi t l~ in  n f enr 
miles of tllv Sutlcj, wlicre they arc broken up into narro\v hpurs 01' 

ribs scl)nratcrl by dccl, mviues. T l ~ c  cliffs tluus Sormc~d in tllc 
alluvial tlcposits of wluicll tllo plain coiisislu, cscccd 2,000 feet i l l  

licigbt n Sew nlilcs 1)clow l)oligl)rr. 'l'l~e mouut:~i~~s that rise on Cllc 
north of tlic Sutlcj arc rounded and undulating, wit11 groups of si~lall 



peaks cropping up liere and tl~crc. Tlic averagc licight of tllis rangc 
of mountains (wllich has no gcneral name) is not nlorc tlian 2,500 
feet above the general level of the plateau. 'I'o all appcnrancc these 
mountains liligllt be crossed anywhere, some of the passcs eyer tllc 
1lrater-parting having a very gradual risc. Judging fro111 t l ~ c  fact 
that tllc fall of s11o11~ in the early part of 1877 was cseeptionally 
great, Mr. ltyall concludes that tlie sno1v line is rarcly under 
20,000 feet in any part of Hundes. 

From a central position the view presented 1)y tlie wliole of thr: 
Hundes valley was that of an extensive plain, interrupted llerc 
ancl tlicre hy a few groups of isolated low ridges, l y l l l ~  priil~i1)ally 
east of the valley, and west of the 1Ianasaronrar lakes. The .poplar 
is cultivated along the banlrs of large streams at  the lon-cr levels, but 
11eyon(1 illis there are absolutely no trccs indigc:nonr; t o  t l~is  tlcsolatc 
country. '.L1lle plains are formed of all alluvial deposit, tlie low 
ridges oil them, ancl tlie mountains separating these from thc British 
domillions, are chiefly composccl of fossilifcrous li~nestollc and shales, 
and greenstone and other trap roclrs. 

Tlic houses in Tsaprang and Daba (tho cliief to\vns in tllcir 
districts) are built like those iu Ladakll of uncut stones aud clay 
cement, roofecl wit11 beams aad rafters of poplar wood, the ~valls 
being plastered ovcr \\lit11 whitc clay. Eacli of these t o ~ ~ n s  colltaiils 
a small arlned mounted police, n-110 assist in levying duties on iucr- 
chandise. '~alilakhar, tlie chief town in Purang, is a ruilitary 
o u t p s t  containing n garrison of about 1VO mcii, situatctl on tlie 
right of tlie Map-cliu, or Big Rioo. (knonrn as the Knrnali iu tlic 
Nepalese territories), and to tliu nortli of a snlall stream c o m i ~ ~ g  
donrn from the By:~ns ])ass. Thc fort consists of a serics of excal-a- 
tions, in a llugc inouncl risiiig abruptly to a lieight of 800 feet. 
Storcroon~s arc situatetl on tlic top of tliese cscav:~tions, and contain 
iinmellsc atorer of grain and ammunition. Soulc cluniititics of 
graill arc, saicl to bc no less than 50 years old, tlio estrcnle tlry~~css 
of the ntmos~hcre allowing cereals to 1)c kept alli~ost any tinlc 
~ v i t l ~ ~ ~ ~ t  deterioration. Taklakliar is tile last or f~~rthcrmost post 
occu1dcd I)y tllc Dogras during tlicir brief iuv:~sion in 1841, under 
xoranar Sing, n gra1)hic accou~ll of ~v l~ ich  is given in C~~nnii~gllai~l 's  

Lndal<." Wcb t of Talilakl~ar Fort, is Sibling Gonpa, tlic largost 
monastery in Nari-lCliorsani, maintaining 310 lamas, and a ;.rclat 
ncoumulation of wealtli. 

.I. 



Thc 11eol)lc of IInndcs arc called II~ulias l ~ y  the inliabit:~nts of 
tlie higlicr vnllcgs in British territory a(ljoiuillg. Tllcy arc ok 
Tihctan race, and liavc the leading ctllnologicnl characteristics of 
tliat mcc, lligll eheelr bones, flat noses, broad at tlie base, rather 
fldl lips, narrow and sliglitly ol~liquc eycs, square a~zd broad 
shoulders, and middling ill stature. They are all, cveil thc youag, 
more OF less wrinltled in appearalicc, and the olcl are clescril~cd :IS 

Iiicleous from it. They own laqc flocks of sheep, ancl hercls of 
cattle ancl goats, tllc poorest among them owning five or six yali 
corns, a fern bulls, aacl from 20 to 30 of each of sheep and goats. 
The wild yali of the country is always black, sncl much larger than 
the domesticated cattlc. Both l~incls are covered with long hair, at 
thc roots of which large quailtities of a description of soft wool, likc 
soft downy moss, grows. This wool is extensively used in weaving 
blankets and making ropes. The goats of the country are the 
celebrated shawl goat, which are found all over the region from the 
Pangong lake to those of Mnnasarowar. The wool fiilcls its way 
chiefly into Gartok, whcrc the Kashmiri traders buy it up, a con- 
siderable quantity being brought to Amritsar in the Pnnjab. Lower 
down the basins of the Indus ancl Sutlej rivers, a mnle yak, a cross 
betwecn the ordinary cow of thc Lomrer Rimslayas and tlie yak, 
generally know11 as the zibu, zoba, or jibn, is principally cml~loyed 
for baggage and agricultural purposes. The yak itself is incapable 
of standing thc summer heat at elevatiolzs bclo~v 12,000 feet. 

Tllc inhabitants of tllc llighcr table-lands ol Hundes are, gcnc- 
rally speaking, nomads, while those residing in thc vicinity of 
nra1,lc land, which occurs along thc lower parts of thc lliver 
Sut,lej and its tributaries, arc semi-nomaclic. Thc d13ess of 
former, in the case of both sexes, is a long loosc tunic of shccl~- 
skin, with the wool on. Those in better circumstances havc their 
tlmics linccl with coarsc hroad cloth, or sonle similar stollt stuff, 
inipol~terl from India. Boots, ~vhicli arc gcncrally worn, arc lnaclc 
of fclt with soles ol' raw hhlc, twaccl up at thc siclcs. Tiic food 
of tlic pcoplc consists cliicRy or curd cakcs, the flcuh of livc-stock, 
and a very small quauti1,y of barley meal. 'l'he piincipal beverage 
of tllc country is tca, and a spirituous liquor lnacle From fcms:llted 
l~nrley is also t l r~uk .  

Mr. Ryall found Illst, at  clcvatiouv ol 15,000 and 18,000 ft:ct, 
tho wind l~lon~s furiourly till about 2 P.aI., nrllcll i l  acquircu ',its 



greatest speed, ol about 35 miles pcr hour. On tlie passes it is 
vcry littlc short of a hurricane. On tllc Balcl~dhu~ra pass a Bhotia, 
n Pew years before Mr. Ryall's visit, was lifted off the ground and 
dasllcd to pieces. Tho high minds on tllc plains of Tibct render 
travelling against it zt most toilSolve uildcrtalring, and tllc observa- 
tion of clistant signals a wry  difIicult matter. 

T l ~ e  inllabita~lts of the districts occupying the northern valleys 
of the Himalayas, from Kumau~z on the cast to Bashahr on thc 
west, have intimate commercial relations with those of Hundes on 
the onc llnntl and India on tlie other. Thcir districts, taken in 
orclcr horn the wcst, arc Bashnhr, Nilang, at the head of the 
13liagiratlii, in iuclependeut Garhwal, lilana and Niti in British 
Garhmal, and Jol~ar, Darnza, and Byans, in Kumann, these being 
also linow~z as tlic Bhotia mehals of Kumaun and Qarhwal. The 
Baslldlris carry on trade bctmeen Tibet and Amritsar, L~~clhiana, 
and Nurpur, in tlie Punjab, tlie trade consistina chiefly in shawl- 
wool and borax, for mhicli tlicy bring back in return coarsely 
madc cloths, the coarse English broadcloths a,nd cotton goocls. 
Thc Bashaliris nre privileged to travel all over Tibet witliout 
molcstntion ou tlic part, of thc Lllasa or Chinese officials. Others 
are neithcr pcrinitted to cross further north than Gartok nor 
cast~vard of the 39ariam-la pass. The people of Nilang differ 
in no way Doill those of IIuudcs. Thc districts of Mana, Niti, 
Jol~nr, Darmn, aud Byans arc also lr~lo~vn as tlie Bliotia mehals of 
I<urnsua and Gnrli~val. Tllcse Bhotias arc a people of a most enter- 
priing character. Tlicy arc of a mixed Tartar origin, thc Tartar 
lineamenis prcdoininatiag. Some of the nlcil and women are 
dccicleclly good-looliing. 

Tlie roads loatling through thc Johar, Daili~~a, and Byans valleys 
arc barcly l~racticablc. 'I'he following clcscripiion of the first of 
tllc blirec roads lcading t~hrougli Bfilam mould apply almost cqually 
to tllc ot,llcr two. " It pnsscs nloag tlie sidcs 01 a deep and 
'' stnpcilcious gorgc, ovcrhnug lilostly by lofty rocliy precipices. 
" 'l'l~e road~vay is a iilcre series of narrow stcps built along the 
" I'accs of ri~ggcd c-lifls, nnd wlicro tllc side of thc lattcr is too 
a snzootll, thc smoobl~ intervals arc spanned by ilarrow plauks. 

Thc ronrl is onc hcrics 01 111)5 nud downs, sometimes rising to the 
" I~riyIlt or n tl~ouuand fcct above tllo rivcr, and a t  O ~ I ~ C L ' S  desocnd- 
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" ing to its bed. Fatal catastroplles along i t  are not, uncomlnon. 
" During the raias and the mclting of the snow, to illsecurity 
" midcr foot lllust bc adcled (1angei.s overhead avalanches anrl 
" nlountaill slips, 1vllicll ])ring clo~vn wit11 tllelll slloners of large 
" rocks. TO lrcep sue11 roads in a'barcly passable state is a ln;ltter 
" of great toil to tllc Bl~otias. Tlic goods are carried 011 tile 
" backs of goats ancl sheep, on ponies, mule yak5 or zobas, donkeys 
" and mules. Often the beasts of burden, particularly tile larger 
': ltincl, have to be unladen and tllc loads carried by the me11 them- 
" selves, ~ v l ~ i l c  in some instances thc animals are lielped over by 
" means of slings and other contrivances. I n  spite of such cliffi- 
'; culties tlle Bhotis carries on a fairly renlullerative trade ~yitll 
" IInndes and Gartok." 

Tlle Dllotia also practises 1lnsl)andvy Lo a lirnitecl cxlent, bnt sinco 
the country has come under British rule, tracle has bccomc so n~ucll 
more secure as to pay better, ancl agricult~lre has been greatly aban- 
doned. Of laic, 11o1vc1-er, onring to borax having fallen gretrtly in 
lwice, the people are taking nlorc largely to cultivation. 

The villages in the Bllot inel~als, and their cultivable laucls stand 
at an average altitude of 10,200 feet above sca level, and coase- 
qucntly little else besides very hardy cereals is cultivatccl. Wllcat is 
only sown ''011 cllance," and orten gets destroyed by early frosts 
l~efore reacl~ing maturity. Several vegetables arc cultivated, and 
the goosehcrry, rc3d ancl white currant<, rilspl~crry and stra~vberry 
are indigenous. 

Tllc inhabitants of thc Mana 1-allcp, and of Nilang, deal princi- 
pally in salt, blankets, aiid yaks, in exchange for wliich they gi1.e 
grain. T l ~ e  well-to-do traders of a11 the above-named valleys bring 
Ellglisll piece goods, broadclo ths, Dcllli-worked l~rocades, real and 
imitation gold and silver lace, precious stoncs, kc., ancl rcsort ciuring 
the beginning of Septenlber to the fair a t  Gartok, wllcrc: thtly tiild 
a ready sale for such articles. 

Tllc Bllot valleys of Kuma~un and Garllval 11al.e from a very 
remote period been oecu1)icd 1)y a rnixccl rnce, and rnmour llxs it 
tlmt t11c.y wcrc in tliosc days considered as part of Tibet. Eroln 
the circumstaac.~, llowcvcr, ol tl~clir resicling longer nmollg thc loner 
Itill tribes tllail anlong t l ~ :  Hlmias, tlw Bhotias cl~lploy D dialect 
~vl~icl l  is morc Hindi than Tibetan, tliougli l~lost of lllcnl arc ablc to 



taltc that language. l'hc women are almost cntirely ignorant of 
Tibetan. Till recently, tlle Bllotiai~s elljoyeel an immunity from tllc: 
siclc of tlie Rritisll Goverilment from d l  taxation, but ]lour, o\\-ing 
to their increaser1 l)rosl)erity, they arc assessccl, but vrry slightly. 

'l'lle drcss of tllc m(\n of the bfana, Niti, and Milan I-alleys coi~\ist 
of n long tunic of llome-sl11un sergr: (prt i tr t ) ,  and trousers of thc 
samc material ; ro~ulrl tllcir waist tlicy wear cotton clvtli tied iu 
folds, and for a liend-dress a turban tied over a skull-cap. Both tllc 
mcn and women arc cxtre~nely fond of ol.narnents, nrhicll in tllc case 
of the latter, consist of large solid rings of silver, called ~~za las ,  \\-on1 
round tllc neck, lleclilaccs of silver chain and of coins striulg 
together, hangles, festoons of small silver coiu susl~endecl fro111 t l r ~  
hair on to thc Sorclleacl, earrings and nose-rings. Some of thcni 
really carry an astonishing ~vcight of silver. 

Tlle Bhotias liave no written religious tcncts, but many Buddhist 
superstitions arc acloptecl by them. On tlle a.holc they abide by 
Ilintlu customs of ~vorsliip, thougli tllcy are lookcd don711 u l~on  1)y 
all orthodox Hindus, and cclcl~rate all tlicir'roligious holidays with 
feasts and copious clrauglits of spirituous liquors. 

'I'hcrc arc fivc 1)rincipal passes lcadiug illto II~uncles froill thc five 
diflercnt ghats iu British territory, and the trairic ovcr tlicrn can 
only bc carricd on between tllc 15th Juilc and the 15th October, but 
tllcy are not supl~osctl to br oilen for traders frovl tlic south until 
declared so 1,y t l ~ c  Tibetnil officials, 1v11o first satisfy tllcmscl~~es as 
to tllc abscacc of epidrmics among tlic 1Iilnalayan villages. 

'l'llc: articlcs of co~nmcrcc brougllt froni I-Iundcs inclutlc gold, 
\\rhich is produced from tlle gold-fields a t  Tliolc Jaloug (about 100 
nlilcs north-east of Gartok), aud ~vhic:l~ exists also :tbout the Sutlej 
I :llley in Hiutdcs, alld along tllc shorcs of tlie &!annsaromar lakes, 
but \-cry little of nrllicli finds its way to Iutlia. The export of 
sl~n\\~l-\~-ool ( p n s l t ~ l ~ )  to I~iclia has fallcn off, but it is capable of 
mlw11 enlargciuent, so iuucll so, that blic Bliotia traders say tliat 
if tllcy coald 1)ut gct, n sufficieut sale for 1,asllm in the North- 
West Provi~lces, Illey ~vould not care for tlic d(y)ression in the 
1)oras tratlc. 'l'l~c tinest 11asIiai is io be Iiacl in tlic npigl~bonrl~ood 
ol' l l ~ c  &Iannsaro\~.ar lakcs ; t l ~ c  grcalcst port,ion of tllc l~rodnct is 
taken to Uartok, where the Kashmiri merchants from Ladakll buy 
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i t  up for the Kashmiri manufactories. Sheep's wool is almost en- 
tirely exporter1 to the nortli and midland districts of the Himalayas, 
the people of whicli mnni~facturc it  into blankets and serges for 
home consumption. Tea, whicli comes only from Lhasa,, prhcipally 
fillrls its way to the Ceutral Asian markets, Ladaltll and Kashmir. 
A little of it goes to Amritsar, wherc the Rashiniris resident there 
chiefly consume it, and some of it  is also purchased by the Rhotias, 
who prefer it to the Inclian varieties. A similar prejudice against 
Indian teas is entertained by the natives of Hundes, and this preju- 
dice is kept alive by Chinese officials, who are extremely jealous 
regarding the introcluctiou ol' the Inclian tens into Tibetan marbets, 
and wlio impose zl fine on any tracler found trafficking in Indian teas. 
Ten is one of the principal sources of i~lcolnc to the Lllasa Govem- 
ment, and it is not, surprising to find thcin guarding tlieir tradc in this 
article with jealous caution. Therc arc cight varieties of tea which 
are all said to coilic from China, and tlic pricc of which at Gnrtok 
ranges from 1 to S rupees. Horses are bred in large numbers in 
Chnmurti, Tsaprang, and Rudok. Thcy arc of swa,ll stature, seldom 
exceeding tliirbeen lmnds, reinarkably sure-footccl, heing able to 
climh al~out t l ~ c  hill sicles almost as well as goats, a~lcl they find a 
rcady sale at prices varying hetween 100 and 400 rupees, a t  the clif- 
fercnt hill stations, s~lc11 as Almora, Raniket, Nnini Tal, Mussoorie, 
aud Simla. Shawl-~rool goats arc brought into tllc Hi~nalayas at thc 
rate of al~ont 3,000 to 4,000 annually, and lnostly sold to thc Hindus 
for sacrificial purposes. Tlicir export would hc greatly diminished 
had zl larger demand Cor thcir wool existccl in the North-west 
Pro~inces. Salt slid I)orax inay be hat1 for tlic nzerc diggiug in the 
neighbourhood of tho golcl-ficlds ol' Tllok Jaliung. Broadcloth, 
f ' c tc l~in~ 1 rupee 4 annas to 4 rupees 8 annas pcr yard, is in lwge 
demancl at Lhasa, as vell as cotton goods of all liinds. For indigo 
thcrc is a lively demand in tlic mni.kcts of Sliigatzc and Lhasa. 

r l~lrquoiscs 1 are supplied from Yarltand, Khotan, &c. througli thc 
Lndakhi traders, and also in small yuantitics from India. Rubies 
in small numbers, and occasionally s few emeralds, find their way 
illto Easter11 Tihct. Cords and pearls of inconsiderable value are 
also in somc rcqnisition among thc bettcr classes of Tvolven all 
over Tibet. 8ilver in British-Indian coin, chiefly as ornaments, is 
in rnnc~h rcqucst in Eost,crn Til~ob, but tlic Bl~otinu callnot iudulgc 
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the taste of the Tibetans in this, exccpt to a limited dcgrce, 
cxcllange for grain being much more profitable. 

The second Trans-Himalayan exploring narrative in tlic Kern 
Inclinn Smvey Report relates to Mr. T. IFinney's researclies ~vllilc 
surveying tlie western sources of the Ganges froin Nilang up to the 
main watershed of the Himalayas, ancl theuce fixing as many 
points beyond the frontier as possible, and sketching the .district 
of Tsaprang or Chuprsng in Huncles. 

34r Kinney left Nilnng on tlie 4th September, carrying liis 
supplies on the back of sheep ancl goats, and three days later 
reached a point about 10 miles from the Tsang-cliok-la, thc eastern 
of the two passes at the head of the Nilang valley. Here opposition 
began to be raised by tlie Hunias to tlie further progress of Mr. 
Kinney and his duffaadar, l ~ n t  the former was undeterred and visited 
three stations over 19,000 feet high. Out of regard to the safety 
of the coolies, hfr. Kinney could ncrer ellcamp higher tlian 141,000 
or 16,000 feet, so n t  most of the stations an asceut of over 4,000 or 
6,000 feet was involved. 

The features of the Nilang valley correspond wit11 the general 
physical geography of this belt of llle Himalayas as observed in 
otlier valleys ; the main ~vatershed being as a rule lon-er, and ils 
slopes easier than t,hc southcrn and luorc h te i~upted  range 014 
nrliicli the highest, groups of snowy peaks occur. 'I'lle Jadh (::nlgn 
is tlie wcsternniost feeder of the Ganges, and, wit11 tlic csception of 
tlic licad-~ratcrs of the Tons and Jurnna, the ~vcsteriimost dminngc 
of the Himalayas nrliicli falls illto t l ~ c  Bay of Bcngal, tlic ~a l lcys  
hcyond tllc westcrn limit of tllc Nilang valley tlraining illto the 
Sut,lcj. The entmnce into tlica Nilang valley boin Ullaironglinl i is 
through a terrific gorge, the river-bet1 I~eing cncoi~~l~nsscd 1)y snowy 
l~eaks, from 20,000 to 21,000 fcet in height, towering ap~arently 
iui~mediately overhead. The Sctnga or spar b~aidqe ovcr tlie river in 
Captain J. A. HodgsonJs timc (1817) has been re1)lacetl by a light 
sus1)ension bridge higher up over the Jadll (4anga, but as this 
I~riclge is 880 fcot long, 4!00 fcet nbol-c thc 11-nlcr, and ouly 3 feet 
wide, with a light wire roj~c as side railing, and sways al,out con- 
siderably, it requires good ncrres lo cnxblc tr;~vcllers to cross it. 
I t  was h i l t  by Mr. O'Callagllnn, of tllc Forest Dcpartmc~ul. and is 
a triumpl~ of oilzat,eur cngiuceriiig. Abovc the junction of the 



Jlaun Gaclb, a largc glacier-fed stream, the valley gradually ol>cns 
out and the llills assume a softer and more gentle aspect. The 
inconreilience clue to the highly mrefiecl atiliosphere are l>opularly 
ascribed to the sickly scent of the herbage, ~vlliell producm a 
certain sense of faintness ant1 a total inability for fllptller exePtioll 
in sucll as are pcculiarly snb,ject to its influence. Abort i l ~ e  limit 
of vegetation, wllich here a1)out 17,000 feet, the llills beco~nc 
steeper again, nlld t l ~ c  surface a strangely coafi~sed mnss of loose 
rocks intermixed with patches of ice ancl snonr. 

Ovcr a spur rising to a height of about 15,000 feet, Mr. Kinney 
saw the Trans-Sutle,j Plain, a plateau apparently sloping gcntly fro111 
t l ~ e  sno~v-crowned range bonucling it  to the northward down to tllc 
balllts of the Sutlcj, xllicll are llerc said to be precipitous cliffs 
often over 1,000 fcct. One of the isolated peaks in this plateau, 
fixed as K 3, rises a t  its western extremity boldly ancl abruptly to s 
hcight of about 1,500 feet above the surromlding plains, slopiug oiP 
graclually towards the east. From wllcrc Mr. Kinney behelcl it, i t  
bore a failcied rcsem1)lance to soille monstcr couclietl with lleacl erect. 

Passing over thc detailed topograpl~y ~vhicll is described by Mr. 
ICinney, n e may notice his remarliv rcspccting tllc custonls of the 
IIunias, in thc western portion of IIundcs. He observer they harc 
the same ~ulcleanly hahits, thc snme social institutions, and the 
same fondness for drink as those described by Mr. Ryall. Their 
clrcrl~g, a Iiilld of beer without any hitter ingredient, is usually made 
from rye, hut occasionally froill barley, and iq clrunk ~vllen fresh 
made. 'I'hey are very fond of tea, which they driuli mixed with 
l ~ l t t c r ,  nild in large cluantities. Brick tea is in general use througll- 
out Tibet a t  about one rupee per pound. Thc Lllasa Government 
force the sale of tea on their subjccts by issninq a certain quantity 
of tea to tlic governor of each province, for mllicl~ hc llas to credit 
them ~vitll a fisod sum. IIc  serves this tea out to thc pcoplc of 
llis district in quantities according to thcl \\re:~ltll and siaizcling of 
the family, whctller they ~van t  it or not, and fixes t,hc price llimself, 
\I hicl, inclntl(1s a lnrgc: margin for personal ~ ~ i ~ o f i t .  Alnlost cvery 
family is obligetl to take some tea, tho poorc>st only being passccl 
ovpr. 

Tllc Doglcwas of the Tsaparang district are nomads living cntirclly 
in tents, and owning large flocks of shccp, goats, and yaks, nlitll 



~vllicll tliey roam about, coiviug up to tlic grazing grouudq o~z tllc 
lligher llills during tlic slulilmer, an(1 in winter desccndi~ig to the 
Sotlej plailis. They are the chief cn&iers of the -trade of tlle 
district. 

Thc Jadlis arc lwofessed Buddhists, in race llnrtly Tartar and partly 
Bashaln.i, witli a strain of Garliv-ali bloocl. Tlic forinel- clenlent is 
due to intcrmarriagc, aud tlie lattci~ pro1)al)lg to Clie presence of 
qlare girls (n~lio are nevertheless well treated) in t l ~ c  llo~~sclioltls of 
the Jad l~s .  Tlic trade l~assing np and down t l ~ c  Nilang vallcj- is 
chiefly in iheir liai~ds, the Icalnpas and n fen- of t l ~ c  Garlin-alis 
from tlie higlicr  illa ages also competing with tlicm. Tllc Kaliipns 
or nomadic 'J'ibctans are at  liberty to travel all over Tibet m-ithout 
q~cs t~ ion .  The cbicf export o r c r  the fro~zticr is grniu ; Ille imports 
arc salt, wool, l~asliuiina, yellow arsenic, and a l'ew pieces of pattu. 
Wo gold or borax is iiilportcd. T l l ~  csti~i~atecl vali~c of the tradc 
across tlic passes at, the Ilcad of the Nilaug vallcy is fronz Rs. 25,000 
to Rs. 30,000 ycnrly. Thc Raja of 'Cihri fornlerly lcviccl an  ncl 
znlo~.e,n duty of oiie anna in the rupec on all iinports (= G :  pcr 
ccnt.). I n  1878, howcwr, n ncrr iml~ort of about 20 per ccnt. oil 
salt was levied, ant1 tlic effect of this 011 thc Imdc iq dcqcl.ibcd a \  
most disastrouq, tlie Jndhs having had to borrow liioney to dcfray 
tlie same. 

To the nortll of Assam, Lieut. (now Captain) 1T"oo:l tluorpe n-ns 
(lcputcd ton-artls the end of 18i7, iu  colupany mitlu Lient. Harnlan, 
to cxlllorc tllc JIiri Ilill3, the party 1)einq joined l ~ y  L i ~ n t .  Maxwcll, 
Assjst:lnt Conzmissionel* of Nolatli l~al ih iml~ul~,  nrllo had bcen in tlie 
JFiri llills l)eForc, knew nzost of thc lucadmc~i, ancl had inflnencc ritli 
tllcm. Escortccl 115' :lbo~lt 50 native light infantry aacl police 
tllr.y ntlra~rc~cd olu tllc fit11 December 1877 to Gnntlitula, jvl~icl~ iq 

on thc bnnlis of tlie Subnnsiri, about six miles froin the 
plains ; licrc s dcpAt of stores was csttll)lislurd, and a Further advancc 
nlaclc to two lxalis, whence surveying was rcadily carried on ant1 
lvllencc thc low liills through ~rliicll tlic Dihong forces its way 
colulcl 11,. rcaclily dcscrihcd. Part of tllc Iiamla river (a principal 
l)l*nncli of the Suhaasiri nlcntioued 1)y TYilcox) mas also cxplorccl, 
]),I{, u11fort1u1ntc1-j- an arccss of fcver p~,creutc(l Lient. ~\'ooclthorpe 
rrolu follomiilg 111) this I I ~ T ~ ~  piccc 01 T V O I I ~ .  1 ' 1 1 ~  following January 
t,jlry psnulincd t l ~ e  couiltry east of Sitlaus Jluk11, but bad mreather 
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set in relentlessly ancl preventecl the full attainment of ciesirecl 
results. At Pathalipam, a tea, garden on the Subansiri, Lieutenants 
~obcltlthor~e c~lld Harman f~arted company, the former proceeding 
to Lhe Dibong river and Misharu hills, while Lieut. Harman set out 
to mcasure thc discharges of the rivers Subansiri, Dihong, Dibong, 
and Brahmaputra, and complete the triangulation at the head of thc 
Assani vallcy. 

The results of tlie Miri hills exploration mere that 1,500 sqnarc 
miles, on the scalc of 2 miles to tlie inch, mere defined, while a, 

fair kno~vleclge of about 400 square miles of country, on a smaller 
scale, besides that actually visited. This included a portion of tllc 
Dilloilg river, lligher than any part hitherto surveyed, but not 
high enough to sllotv whether the river is the continuation of ihc 
Sanpo or not. The ranges of hills run more or less parallel to cnch 
other, east ancl west of tllc Subansiri ; the outcr range is gencrnlly 
low, rising to about 3,000 or 4,000 feet at some points; imnle- 
diately behind the hills risc a t  once and very abruptly to between 
6,000 and 8,000 feet. Thcy are clensuly coverecl wit11 lnrgc Eorest 
trees, bamboo and cane jungle, ancl quite uninhabited on the 
southern slopes, the nearest villages to tllc plains being at least 1 2  
miles as the crow flies, from the foot of the hills, the patlis l~eing 
few, obscure, and very steep and clifficult, especially after rain, when 
they are so slippery as to be almost impassable. Beyond thc ICamln 
and the Seu rivers to the nortli the country seemed much morc 
open as regarcls the lower spurs, villages are comparatively 
numerous, and the paths more frequent, open, and better made. 
The rivers abound in fish, which attain a large sizc in thc ICamln 
and Subansiri, ancl game, such as cleer OF various ltinds, bears, 
elephants, &c., are plentiful. Tlle Snba~siri  is n noblc river in tlie 
llills, ancl the gorge through which it emerges into tllc plains arc 
singularly fine, tlic bartks formed of 13rccipitous masses of rocks, 
cnclosiag deep pools in wliicli measurements give a depth ol 70 and 
80 feet. The river is allout 70 jarcls broad at Ganditula and flomrs 
with great velocity ; it is only navigable for a few miles abovc 
Sidang Mukb. Tlle Miri bridges are suspension ones madc of cane. 
The Miris themselves arc a hardy race of middle height niitl veiy 
wiry ; tlicy are gc~lcr~lly fair a l~d  oftcn rutldy, their laces arc 2s  n 
rule flat with llig11 chcelc bones, cycs slightly ol,liync nlid far npa~~t, 
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the mouths often very well cut. The males both young and old 
rarely appear without their helmets, miokcr-work lints exceedingly 
well made, and in shape somewhat resembling a hunting cap mitll 
the peak morn behind and curved ; as ear ornanleizts they wear 
discs and cylinclcrs of silvcr or other white metal or small brass 
rings, and among the richer large funnel-shaped nzetal ornanzcnts. 
Both men and nTonzen smoke to excess from very early age. The 
Miris maiiufacture a warm cloth of stout cotton, tags being left on 
the upper side in imitation of sheep skin. For arms they carry a, 
long straight dao or sword and a small knife, also a bow and arrows, 
and to the north of the Kamla long spears. The women wear a 
brnntl belt of finely painted or loose canes round the waist,, some 
two or three bands of which can be dropped at pleasure behind as 
low as tlic knee, and thus confine the petticoat in going up hill and 
in other risky places. 

Tllc Miri villagcs are all very small, thc avcragc being ciglit or 
uinc llouses, though large families livc in each house. In Bini 
village t,llcrc are four llouses, and in Ruttina scvcn, and tliesc are 
the two villagcs that a few years ago l~oastccl tliat they conld put 
1,000 nlen into Ihr field. It has fallen to the lot of the Survey lately 
to provc the falseness of thc pretensions of most of the ti1il]es on the 
frontier wit,ll reference to tlieir strength ant1 influence, and there is 
littlc cloubt that a survcy boldly carried into the midst of the 
dreaded Abors would find those inllabitants much less formidable 
than the accounts they givc of themselves. 

The Miri villagcs arc all built on the slopes of spurs, never in 
clevatcd po~it,ions, mhicli prove that, unlikc the Nagas, they live a t  
peace among themselves, and do not havc to defend tlieir dmelliugs. 
The llouscs are all raised from tlie ground on long posts, the walls arc 
of bamboo matting, and the roofs tliatcllcd with can or palm leaves. 
The Miris to -the west of tllc Subanski are great trappers, 110th of 
fish and animals, and sct traps ncar cvery path. Each man lias 2 

certain hunting ground, into wliich otllers may not trespass, and 
the peaks take thcir lzamcs from thc onTncrs of tllc hunting grounds 
in which thcy are situated. The Ghasis, to tlie east, are, on tile 
otller hand, grcat trackers of large game, whicll they follo~v up 
witll great pcrsistence for days tllrougll the dense and impenetrable 
jungle. 

\' 2 F 
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On starting for the Mishmi hills great inconveniellce mas caused 
by an attack of cholera, which carried off some of the natives, ancl 
i t  mas not till thc 15th March that the actual start was made. 
Travelling up in a boat and landing frequently at  convenient spots, 
Lieut. Woodthorpc? managed to get its course fixed pretty accurately. 
On the 21st, Nijaul Ghat, the principal crossing of the Mishmis 
and Abors, n-as reacllccl ; it is just at  the entrance to the hills, and 
the rirer is only ilavigable for about three miles further up. A few 
days af t t r  Lieut. Woodthorpe entered the hills and did some sur- 
veying. H e  had an opportunity of inspecting the peculiar method 
of crossing bridges in t.hese parts, which consists of a cane suspen- 
sion rope stretched across a stream, and secured firmly at both ends, 
ancl a series of cane hool~s hanging on it, illto which the passenger 
inserts himself. The stoutest of these hoops passes under the small 
of the back, and the othcrs, nrhicll are attached to the hig ring or 
hoop, silpport the head, shoulders, and thighs respectively. Tlie 
passenger then passes his legs over the suspension rope, and hanging 
therefrom in a horizontal position starts for the opposite banl; hcad 
foremost, grasping the suspension cane with his hands as he goes, 
and using hi., feet as well. The nervous part about tliis lucthod of 
t,ln\cllin;. is thc kaon-ledge that no hell) from otllcr.; is l~osuible 
should anything happen in the middle of the bridge. Licnt. Wood- 
thorpe says, however, that i t  is far pleasalder than might be 
supposed. 

H e  reinarks that Wilcox's descliption of tlie Mishmis and their 
mode of life 1,equires but little to be added to it, but that hc is 
inistaken in dcqcribing the Bebaja AIishmis as cannibals. The 
 illa ages are all very small, and built low down on the slopes and in 
the ravines. The hills are all very steep, and TI-ater is exceedingly 
l~lcntiful, cascades and little torrent.; being inet with very frequently. 

Thc resillis of the Mishmi Hills Surveys are-(1) a fairly accurate 
knowledge of tlic sources of the Dibong, a i d  the course of its ii~ain 
stream in thc hills ; (2)  an accurate kno\rlcdge of its course in the 
plains, and of al~out 1,000 square iniles of thc hills bordering it ; 
(3) an approsimste kno~vledge of an additional 1,100 square miles 
in the Ilills. Tlie Dikmng, Diphu, and Digaru rivers are also IIOW 

well known, and can 1x3 entcrcd on tlie maps wit11 confidence. 
Sevrral of the 1U)or villnacs nrcre seen l)p Captain %Tooclt,llorpc, and 



their houses wrere couuted through the telescope, by t l ~ e  aid of 
wllich he was enabled to perceive that they are far smaller and 
more insignificant than generally represented. 

An interesting set of l~hotographs of views and groups were taken 
by Mr. Roberts. 

A most noteworthy piece of exploration in Eastern Tibet was 
accomplislled during the year 1878 by one of Genc~a l  walker's 
trained native surveyors. 

This consists of a survey of the river Sanpo - by a new explorer, 
N-m-g, for a distance of about 200. miles below Chetang, the - - 
lowest point previously fixed. N-m-g was employed undcr tlie 
immediate instructions of Lieut. Harman, ~ ~ l i o  lias been writing out 
his journals, ancl reducing and mappiug his ol~ser~ations.  The 
Solloving is a brief provisional account of the journey. 

N-m-g was sent to tlie town of Chetang, tlie position of ~vliich 
llad been determined by Pundit Nain Sing in 1875, with instruc- 
tions to explorc tlie course of the Sanpo rivcr domar\-ards for a9 great 
a, distance as possible. 

Crossing to thc north bank of the river hc followed it eastwards 
for a distance of about 30 miles, down to the point where i t  is joined 
by a small rivcr called the Blik-chu from the north-east ; here hc 
hacl to leavc the main rivcr and make a considerable detour up tlic 
h1ik-chu valley a114 over the Luugla pass, uu tllc rangP I\ liicll lorulls 
the eastern boundary of the Lhasa basil], then do~vn a, valley passing 
two monasteries, Cllokorgye and 'l'llakpo, and rejoining tllc Sanl~o 
a t  tile to~rrn of Gyatsa-Jong. The river bad been  rending its way 
tllroug]l tile mountains for a distancc of 20 miies nrliile he had been 

a detour of over 50 miles. About 30 miles bclo~v Gyatsa- 
Jong lie over to the riglit bank of the river near Thak-Nong- 
jong, whicl~ is situated close to the junctioil of a river from tlic south, 
lvllich is said to pass by the town of Tsari, n-llic11 Lieut. Harman 
believes to be identical with D'Anville's C h i .  AS far its Gyitsa-Jong- 
tile course of the Sanpu river is fairly in accordance ui th  P~un~l i t  
NILin Sing's lllall of the country wliicli hc t ra~crscd bct~vccn Lllasa 
nntl Assarll ; Nain Sing llad seen the course of the river for ;L diS- 
tnncc of about 30 rililes below Cllvtang, and he hacl bccu. informed 
tllat from tllat point ollwarcl i t  flolvs in a sontll-easterly direction 
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iut,o Assam. We now learu that it does flow in a so~~Ch-easterI~ 
clircction, but only for a short distance beyond Gyatsa-Jong, after 
wllich its course is due east lor some 50 miles, and then nort1~-east 
for about 80 miles. The river reaches its most northem point near 
the iiltersectioiz of the meridian of 94' with the parallel of 30°, 
about 12  miles to the north-east of a place which the explorcr calls 
Chamkar, and ~vhich Lieut. Harman identifies with D'Anville's 
Tchamca. 

Alter attaining its most northern point the liver turns due south- 
east, reaching Gyala Singdong in 16 miles, beyond which place 
N-m-g was not able to follow it. There, however, he saw that it 
flowed on for a great distance, passing through a considerable open- 
ing in the mountain ranges to the west of a high peak called Jung-la. 
Beyoucl this opening the river was said to pass through a country 
inhabited by savages into a land ruled by the British Government. 

Assuming tlie position of Gyala Sindong to have been fairly well 
determined by the explorer, its direct distance from the highest 
point hitlicrto fixed on the Dihang river in thc course of the survey 
operations in Assam, is only about 100 miles. The height of Gya- 
la Sindong was found by the explorer to be 8,000, showing that tlle 
river had fallen about 3,600 feet in 200 miles of distance from 
Chetang, and leaving a dcsccnt of 7,000 feet for tllc distancc of 
160 miles clown to the junction of the Dillang river with the Brah- 
maputra ; this docs not givc an excessive slope comparcd with other 
Himalayan rivers. 

One of the most interesting results of the present cxploration is, 
that it afforcls an explanation of the probable sourcc whcnce the 
Subansiri river draws its largc volume of water. The fact of its 
vol~unc bcing so largc, couplcd with the erroneous information 
clerivecl from Nain Sing as to thc supposed sbuth-easterly course of 
the Sanpu below Chctang, had given rise to a conjecture that the 
Subansiri was the recipient of the Sanpu. That this conjecture is 
erroneous has been sl~own by Licut. Harman's recent operations for 
measuring thc discharges of the principal affluents of the Brahma- 
putra. Tbesc o1)erations indicate that the volnmc of thc Dihang is 
from twicc to tlirec times as great as that of tllc Subansiri, so that 
of the two t l ~ c  Dihai~g llae far bet,ter ciaim to be the recipient 
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strcnln. Still tllc clifficulty reuzaincrl of nc*couiltiilg for ihc largc 
cliscllarge of the Subnnsiri from so sillall a catclimcnt area, nll(1 this 
difficulty is now rcmoved by the cliscovery of a considernblc nrca 
iasicle the gi.eat bencl of the Sanpu, which may well be o~lc  of the 
two principal basills of the Sul~ansi~i and its nftlucnts. 

India Office, 
August,, 1879. 





BOMBAY ANY MADRAS REVENUE SURVEYS. 

DURING tlie ycar 1877-78 tlic number of field cstablisllmcnts 
engaged on survey operatioils was 36, spread over tlic Poona and 
Nasik, Ratnagiri, and Gujarat districts: Soutllcrn Mallratta country, 
Sind, auil ccrtain Native States. 'I'lic operations coillprise(1 tllc 
illcasurcrnent of 1,826,209 acrcs, thc classification of 1,538,4144 acrcs, 
and tllc settlement of 598,578 acres ; tlic total cost having 11ccn 
'i,G7,215 Rs. Of this sum, liowcver, 60,167 Rs. has bccn or will hc 
rccol-crcd fro111 tlie Nativc Statcs of Savant~varri, 131ior, mltl l<olliapur. 
Town surveys of Dllarmnr nild Hubli merc also in progregs. Tllc total 
incrcasc of revennc ovcr past collections from tlic several settlc- 
meilts introduced dnring tlie year is 1,30,109 Its., nrliicll is cquivn- 
lcilt to over 25 per ccat. I ts revenues, ~vllicli prior to scttlc~ric~lt 
\$-ere about 144 lakhs, havc now risen to a b o ~ c  176 laklis. Of tlic 
incrcase about 7 lalchs falls to revision, alld lwocecds fro111 tllc 
iruposition of 11igl;ller ratcs, and 25 laklis are cllicfly due to cxtcnsion 
of cultivation during the currency of original scttlcmcuts. 

Tlie Maclras Revenue Survcy up to tlic closc of t l ~ e  oflicial year 
1877-78 had cxtended illto 18 districts of the Presitlency, with all 
aggregate nrca of 111,187 squarc iniles. Tlic ninolunt covcrcd 1)y 
tllc opcrations of tlie cadastral or rcvcuuc survcy is lI7,3Ci0 squarc 
illilcs, and by those ol tlie topograpllicnl or sinnll scnlc survcy 
29,607. Thus t1icl.c remains out of tlle nrca rcfcrred to for rcvcnuc 
survey 10,701 squarc milcs, and for tol)ograpl~icnl suilvcy 23,,C32) 
square lllilcs. U1&r llear >very I~eatl, both of field and office 
work, tllcrc has l~cciz a falling ofl, owing to tlic withdrawal of x a large ilunlber of tllc sctbordinatcs For famine duties. Tllc qncstion 
of cxtclldiilg tllc revciluc survcy to t,11c tlist,ricl,s of Vizapl~atam, 
Tau jorc, South Canara, aild Malabnr bclow lllc Ghauts llns not yct 

- -  - 

" Thr reports on tllr Rlndrns ntld Dotnl~ny R C V ~ I I I I C  Survclyh 11rrvi11~ I J I I ~  rcconlly 
nlrivod i t 1  this c o u l ~ t ~ y  avo hu~n~n:~vixccl in l l l i q  npl)c~l(lis. 

Y 238. 250.-lO/i!). 1 1157. 
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becii scttlcd. Tlic total arcn of thcsc tracts is about 20,030 squarc 
miles, of wliicll a ~onsicle~able portioii is cultivatecl undcr ryotwari 
tenure. 

The surveyors werc much scattered during the year under review, 
a state of things due to clemands for special surveys (apart from the 
regular Itevenuc Survey) of railway stations, forests, and fuel reserves, 
Govcrnmcnt waste land for sale, and of unsilrveyed remnants of 
country rcquired to supply continuous and uniform topogrnpliical 
material to the Atlas of India. The early completion of the suryeys 
of Ganjam and Godavari districts, and the \vithdran7al of parties 
from other districts, will, homcvcr, reduce the numbcr 01 working 
parties to five, and so contribute to the economical administration 
of tlic department. 

The traverse ~vorli of tlie survey mas connected wit11 73 stations 
of the Grcat Trigonometricol Survey, and the mcan crror was only 
5.29 feet pcr mile. Tlie total outlay during the ycnr was '7,39,121 
Its. ; of this 88,379 Its. represent tlie pay of l!ic staff dctachcrl 
for famine cluty, nllcl 22,242 Rs., the cost of cstatc surveys to bc 
reoovcred from tllc proprietors ; t l ~ c  cost of tllc cstnblislllncllt 
actually en~ployed on survey worli for Govcrnlllcnt was tl~crcforc 
only 6,28,800 Rs. 
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