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P R E F A C E .  

THE publication of the present Abstract of Surveys " has been 

delayed so as to admit of some account being given therein of the 

interesting researches of General C~~nningham in thc Punjab 

during the seasoils of 1872-3-4, and of tlic new scheme for thc or- 

ganization of Meteorological Statioils and Observatories throughout 

India,, t.hc reports on ~vhich have but recently reached this Office. 
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Since tllc publication of the "Abstract for 1872-73 " surveys of 
portions of thc coasts of British India have been actually corn- 
rncnced, and these may be considered as the  first fruits of tlie 
nenrly-organizcd Dcpartmeat of Mariue Gnrveys, ~vhich,  under thc 
able dircction of Commander Taylor, mill provide for the loas  
ncglcctccl wants of the mercantile fleets frequenting Indian ports. 

Previous, liowevcr, to the coin~nencement of operatioils iu India, 
Colllrnandcr Taylor visited England for the  purpose of conferring 
wit11 tllc IIyclrographcr a t  the Adiniralty, more particularly 
rt.spccting tllc sclcction of suitable officers of tlle Royal Navy as 
surlrcgors. Evcry assistance mas readily given by Captaiii Evans, 
and on llis reconlmcndation the Lords Colllmissioilcrs of tllc hdmi -  
mlt,y nominated six surveyors from thc Royal Navy for scrvicc oli 
tlic Indian coasts. There werc, however, still important tlaties 
connrctcd ~ ~ ~ i t , l i  tllc prcpamtion of charts and tlic pro,jcct,ion thereon 
of tllc land surveys unprovided for, and tllesc required ql~nlifications 
and t r n i i ~ i ~ ~ g  of a sl7rcial order. To discl~argc these dntics Mr.  It. 
C. Carrington of tlic IIydrogral)liic Oficc, ~vlio had been l t i~l i ly  
rccolnlnclliled by Admiral Ricliarcls, was ap130intcd, liis post being 
that  of Chicf Civil Assistant to the Sul)erintc~ndent of Alariuo 
Snrvcys a t  Calcntta. Thc Admiralty placcd a t  the disposal ol' 
Captain Taylor all t,hosc origiaal charts and records in tllcir custody 
wliicli were tllc propcrty of tlic Indian Govcrnnici~t, and tliat officer 
sclectcd tllosc ~vliich he considcrcd rcquisitc to take back to India. 
These originals, together ~vitli a goodly number of otlicrs that  \\-ere 
found a t  Bombay doonicd to dcsbruction becausc frayed, inspct,- 
caten, and dust-stained, but fortunately rescued just in time, arc 
now safcly rlepositccl in ljrcsscs a t  Cdcutta, ancl a catalogue of tllcm 
has brcil p1.intctl. 

Tllc cntnloguc or all t J ~ c  original anrl otllcr d o c l r l n c ~ ~ t ~  tlcl)ositcd 
in tlic Ifariiic S11rvc.y (3ff1~(~, Calcni ln, l lns 1)(v,11 c-ompilctl 
Mr. Carrington. I t  c.oml)riscs 1 ihts of l l ~ r  gcncral nllcl l,llySicnl ellarts 
of India, and tlic coasts to tlic west, as well as of cacli sccLioll of 
thc coasts oC India iron1 Karsclii to Tcnasscrim, and of illc Andn- 



man Islands, Ccylon, the Eastern Archipelago, and China. Captain 
Taylor has also prepared a useful review of all the Admiralty &arts 
of British Indian coasts, showing in what respects they are incom- 
plete ancl untrustworthy, and what surveys are reqllired to render 
them adequate guides for navigatioa. IIc chcerfully admits, how- 
ever, that thc Admiralty charts are the bcst obtainable, and suggests 
that some of the wrecks and accidents are due to the fact that 
most merchant ships obtain for their use inferior copies of the 
Admiralty charts not corrected up to date. Captain Taylor has 
also made notes of the survey operations necessary between the 
Pakchan river and Karachi. Pencling the extension of the Great 
Trigonometrical Survey throughout the length of the territory of 
British Burmah, Captain Taylor does not recommend any minute 
maritime survey of the coasts, but supplementary soundings chiefly 
at the entrances of ports, where steamers now call or wish to call for 
commercial objects. 

The requisite surveys in the order of their importance are those 
of the Cuttack coast from Point Palmyras to the south-west for 
a distance of 270 miles, the Great Megna Flats or shoal water off 
the mouths of the Brahmaputra and Ganges (the latter river being 
one of those which bring down alluvial deposits that render 
periodical examination an absolutc ncccssity), tllc Cocos, Andarnans, 
and Nicobar Islands, the entrance of the Sittang Rivcr, the Gulf 
of Cambay, the Chittagong Coast from Fenny River to the Nauf 
River, the coast of the Burmah from Nauf Rivcr to the Pakchan, 
with further examination of the Mcrgui Archipelago as far south- 
ward as the Seyer Islands, or perhaps to Junk Seylon. Coringa or 
Coconada Bay requires re-examination, owing to the silt brought 
clown by the Godavari, which has had the effect of throwing the 
anchorage some two miles further northward. Future littoral 
changes may be expected at the mouths of all large Indian rivers, 
the Indus, Narbada, Tapti, Krishna, Godavari, Mahanadi, Ganges, 
Brahmaputra, Aracan, Irawadi, and the Salwen, and also at thc 
bars of minor rivers, notably Mangalor, Cochin, Negapatam, Nar- 
sapur, Chittagong, Bassem, Rangoon, and 'Favoy. 

Though the working season had almost passed away before thc 
surveyors had all reached India, yet a small amount of work has 
been done. Mr. Chapman in the " Constance " has made a survey 
of Kolachel port in Travancore; he has added to the soundings 
in Palk Bay and the vicinity of Paumben Pass, and has com- 
menced s fresh examination of Oocanada port and the shoals off 



11. 

tile ~ ~ ~ T ~ L E A T  TRIGONOMET~~ICAL SURVEY OF INDIA, 1873-4. 

at~l'ring-the year 1873-l?, thc operations of this dcpartmcnt 
.foduced the following results : 70 principal triangles, covering an 

krea of 7,100 square miles, were measured, and of secondary 
triaugulation an area of 5,212 square miles llas becn closely 
covered with poiuts for topographical operations, an area of 3,650 
scluarc milcs lins beell operated in ycwi J ~ C G S S Z C  with the principal 
triangulation bnt exterior thereto, and in the rangcs of mountains 
north of thc Assaw Vnllcy a largc number of pcalts have becn 
fixed. 

I u  tlic Rimalnyas 834 squarc lniles have bcen to~~ograpliically 
survcyed on tlic scale of onc inch to the mile, 2,3G6 square milcs 
in Kattyawar on thc tmo-inch scale, and in Guzernt and in tlic 
Dehra Dun a total arca of 733 squarc miles has becn completccl. 
Bcsidcs all this, much important geographical cxploration has becn 
donc in Kashgaria and tlic Pamir Steppes and in Ncpal and in Grcat 
Thibct and Nepal by native explorers. 

The party under Major Branfill completccl the rcvisio~l of tlic 
soutllerl~ l~ortion of thc Great Arc, about fivc-sixths of which 11nd 
1)ccn alrcnrly rcviscd at thc commcncemcnt of the l~rcscnt ycar, tlle 
last operations llaving terminated in 1871. Tlle rcmainiiig gap 
]\as about 108 miles in lcngth, and by its revision thc last of thc 
old lidts in all tlic chains of triangles, ~rh ich  ~niglit hare been 
o1)jectccl to as ~ ~ ~ c a k  and faulty, havc now beell madc strong anrl put 
on n par with tllc best modern triangulation. Scarch was madc 
for o~lc  of' Colonel Lambton's old stations, iu d group of red sancl 
hills, and cvcntnally i t  was discovered that,tliis 111uet have moved 
1,060 ysrtls to tlic E.S.Z., being i11 thc clirection of tlie prevailing 
11 i d s  in tlrc locality, and at thc ratc of 17 yards per annuin. This 
:\H'ords n vcry nccuratc ~ncasurcmcnt of the ratc of progress of this 
rcmnrltnblc snnd-wave, which all cfforts to arrcst llavc hitllcrto 
lwovecl ~ulsucccssf ul. Mr. Boncl, onc of the Assistant S~uvcyor~ ,  
lind tlic good rortunc to catch n conplc of the wild folk who inllabit 
ilie hill jungles of the TVcstcn~ Ghats, and occasionally coillc to tile 
villages with honey, wax, ant1 sanclnlwood, to cxchnllsc for clotll, 
I-icc, tol~acco. alld b~icliiut. 011 csarniunt,io~l they cncll l,rovcd to hc 
4 feet 6; iuclics high, and, gcncrally sl~calring, of a lolv tyllc. l i f tcr  
complct,iiig blic trinngulation, Major Bmiifill procecdccl to recon- 
noitre tllc Straits of Manaar, with a vicw to connect, if possible, 



man Islmds, Ceylon, the Eastern Archipelago, and China. Captab 
Taylor has also prepared a useful review of all the Admirdty charts 
of British Indian coasts, sho~ving in what respects they are incom- 
plete ancl untrustworthy, and what surveys are required to render 
them adequate guides for navigation. Hc cheerfully admits, how- 
ever, that the Admiralty charts are the best obtainable, and suggests 
that some of the wrecks and accidents are due to the fact that 
most merchant ships obtain for their use inferior copies of the 
Admiralty charts not corrected up to date. Captain Taylor has 
also made notes of the survey operations necessary between the 
Pakchan river and Karachi. Pending the extension of the Great 
Trigonometrical Survey throughout the length of the territory of 
British Burmah, Captain Taylor does not recommend any minute 
maritime survey of the coasts, but supplementary soundings chiefly 
at the entrances of ports, where steamers now call or wish to call for 
commercial objects. 

The requisite surveys in the order of their importance are those 
of the Cuttack coast from Point Palmyras to the south-west for 
a clistance of 270 miles, the Great Megna Flats or shoal water of1 
the mouths of the Brahmaputrs and Ganges (the latter river being 
one of thosc which bring down alluvial deposits that rendcr 
periodical examination an absolutc ncccssity), tllc Cocos, Audamans, 
and Nicobar Islands, the entrance of the Sittang Rivcr, the Gulf 
of Cambay, the Chittagong Coast from Fenny River to the Nauf 
River, the coast of the Burma11 from Nanf River to the Pakchan, 
with further examination of the Mcrgui Archipelago as far south- 
ward as the Seyer Islands, or perhaps to Junk Seylon. Coringa or 
Coconada Bay requires re-examination, owing to the silt brought 
clown by the Godavari, which has had the effect of throwing the 
anchorage some two miles further northward. Future Littoral 
changcs may be expceted at the mouths of all large Inclian rivers, 
the Indus, Narbada, Tapti, Krishna, Godavari, Mallanacli, Ganges, 
Brahmaputra, Aracan, Irawadi, and the Salwen, and also at the 
bars of minor rivers, notably Mangalor, Cochin, Negapatam, Nar- 
sapur, Chittsgong, Basscm, Rangoon, and Tavoy. 

Though the working season had almost passed away before thc 
surveyors had all reached India, yct a small amount of work has 
bccn done. Mr. Chapman in the " Constance " has made a survey 
of Holachel port in Travancore ; he has aclded to the soundings 
in Palk Bay and tllc vicinity of Paumben Pass, and has corn- 
menced s fresh examination of Cocanada port and thc shoals off 



NEW SURVETS. WRECKS, &c. 
"ION. 5 

Coringa. Mr. Chapman in continuation of his s llarrOmest 
Ballrein reefs' has also surveyed tlie N.E. and S.E. nrovcd to be 
to E l  Katif anel Dcman, but not the regular appr~ .  nsllitablc 
Bdlrcin by Jy~hicll tlic British India Steam Navigation db., ,d 
cntcr the place. Being beyond the limits of British Iudia, tqne ; 
rn-ork Jyrill for the future fall to the proviuce of the Admiraltj,d 
Capt. Taylor cxpccted to havc started the " Guicle" to examine 
the mouths of tlic Gallgcs, but mas only al~lc  to send her on 
8th April to the vicinity of Diamond Harbour on the river Hugli, 
more with the object of tcsting the steam cutters ancl the fittings 
of the vessel. But her commander, Lieut. Coghlan, R.N., in little 
over a month, has made a beautiful sectional survey of the IIugli 
reach, with the Rupnarain river for two miles up, and the famous 
James and Mary Shoals. If all thc rivcr from Chanclernagorc to 
tllc Sand Heads mere similarly sectionally sounded, the charts 
would be a worthy legacy to hand down to posterity. 

The chart compilcd under thc orders of the new Marine 
Survey Dcpa,rtmcnt has been rcccived in England, and has been 
put into tllc engraver's hands. I t  is a clinrt of tllc West Coast of 
Iudia from Sunniiyani Bay, north of Karachi, to Pigcon Island, in 
latitude 14" south. It has bccn compiled by Mr. Carrington from 
thc survcys of Etherscy, Gricve, Selby, Constable, Taylor, Ward, 
Whish, Stiffe, and Williams, 1835 to 18G2. I t  is oil tlic scale of 
tllrec inches to a clcgrce of longitude, aild the price will bc two 
rupees. Captain Taylor proposes to issue three more charts 
uniform with the above, to cnlbracc the wholc of British India. 

The number of wreclrs and ca,sualties rcported in Her Majesty's 
Indian possessions, including Ccylon, during tlie rear 1674, 
amounted to 40 and 29 respectively. Thc total numbcr of Lives 
lost was 85, and the total tonnage of vessels wrecked mas 16,656. 
Thc officiating dcplxty Master Attcildailt remarks, that thc majority 
of tllc vcsscls totally ~ ~ c c l i c d  wcrc nntivc-built native rcsscls, and 
that liuiidrcds of tllcsc vcsscls arc aniiually constructed in  British 
India wit,hout survey, or any competent authorit,y to class or 
inspcct tlicm during tlic coursc of their construction. They are 
as a rule built of thc cheapcst and commonest materials, and barely 
nailed togctller. Thc native owncrs are exceedingly parsimonious, 
and pick up scraps of gcar and fittings anymhcrc. Thc s m c  
officcr is of opi11io11 that stcl3s should bc tnkcn to compel thc 
ornl~crs to l~avc them built nndcr certain express conditions and 
fitted out properly. 

Scc Abstract for 1871-2, p. 1. 



man Island 11. 
T ~ Y ~ O ~ ~ ~ L E A T  TRIGONOMETRICAL SURVEY OF INDIA, 1873-4. 

?&ing -the year 1873-4 the operations of this department 
L~Gdoced tlie following results : 70 principal triangles, covering an 
area of 7,190 squaile miles, were measured, and of secondary 
triangulation an area of 5,212 square milcs lias been closely 
covercd with points for topographical operations, an area of 3,660 
square milcs has been operatecl in pccri passzc with the principal 
triang~~lation but exterior thereto, and in the rauges of mountahs 
north of thc Assa13~ Valley a largc number of pealis have bcen 
fixed. 

I n  the Himalayas 534 square miles have been topogmphically 
snrveyecl on tlie scale of onc inch to the mile, 2,366 squarc milcs 
in Kattyawar on the two-inch scalc, and in Guzcrat and in thc 
Dclira D L ~ I  a total area of 753 squarc miles llas becn completed. 
Bcsidcs all this, mnuli important geographical exploration has bccn 
donc in  Kasligaria and the Pamir Steppes and in Nepal and in Great 
Thibet and Ncpal by native explorers. 

Tlie party uncler Major Branfill completecl tllc revision of tllc 
southern portion of tlic Great Arc, about fivc-sixths of which llncl 
l~ccn already revised a t  the commencement of the prcscnt year, the 
last operations llaving terminated in 1871. Tlie remaining gap 
was about 108 miles in Icngth, and by its revision thc last of thc 
old l i d s  in all thc chains of triangles, which might have becn 
objected to as 1~7calc and faulty, havc now becn mnilc strong and put 
on a par wit11 the bcst modern triangulation. Search was madc 

I for one of Coloncl Lambton's olcl stations, in d group of red sand 
liills, and cvclltually i t  was cliscovered that. tliis must have movecl 
] ,060 yards to tlie E.S.B., being in the direction of tllc prevailing 
\vi~lils in thc locality, anil a t  the ratc of 17 ynrtls pcr annum. This 
all'ords a vcry accurate mcasurcmcnt of the ratc of progress of tliis 
rcmnr]<able sand-wave, which all clforts to arrest have hitllcrto 
llroved ~tnsnccessful. Mr. Bond, onc of thc Assistant Snrvcyors, 
llacl tlic good Eortune to catcli a couple of the wild folk who il~haljit 
tllc ],ill jungles of the TVcstenl Ghats, and occasionnlly comc to t l ~ c  

lT~itll lloney, wax, and snndalwood, to cxchangc for cloth, 
rice, tobacco. and betclnut. On c~aulinat~ioll t l~cy  cncll ll~.ovccl to hc 
4 fcct 6: incllcs liigh, and, .gencrnlly spcalcing, oI a low tyllr. After 
completing tllc triangulation, Major B1.anfill proceedccl 10 rccon- 
noitre the Straits of Manaar, with a view to conncct, if possible, 
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tlie triangulations of India and Ceylon. The straits are ilarromest 
at  Adam's Briclge, but the islets composing the bridgc proved to bc 
mcre sand-hillocks, often submcrgccl by the sea, ant1 quite uasldtablc 
for stations. Northward, homcvcr, betmecn Ranzismcram and 
Jaffna, there are sevcral islancls composed of coral and sandstone ; 
and on one of these, Xaclii-tivu, halfway between Ramisweram and 
Ncduvcn-tivu, t ~ v o  stat,io~ls about a i~zilc apart mill l)c built, and 
from this base will bc determined thc posit,ions of the tmo next 
stations on Nednven-tint, which mill be erectccl by tlie Ccylou 
Govesnmcnt. As tlic anglcs at  tlie ICachi-tin1 stations will 
necessarily be very acute, they mill be mcasurecl by the supcrior 
instruments of the Indian Survcy, thc morc symnlctricnl triauglcs 
beponcl being measured by tlie Ceylon officers under Colonel Fyers, 
R.E., who is taking grcat interest in tlie ol~cra~ions, ancl doin? 
all in his power to help. Major Branfill proceeded after this 
rcconnaissancc to lay a longitudinal c h i n  of triangles on thc 
parallel of 9" 15', which will run castwards from the Grcat Arc to 
the coast, and thence to Ncduvcn-tivu, and from which a chain ol 
triangles 'must evcntually he carried up the Coroinandcl coast to 
Maclras. On taking in hand thc reduction of the observations ancl 
the calculatio~ls of the usual prcliuzinary results, thc diffcrencc 
bctvcen the measured valnc of the basc linc at Cape Comorin 
ancl tlic computed valuc brought dovn by tllc triangulation from 
Calcutta, via i\Xadras and Bangalore, was barely ap~)rcciable, being 
2.23 millionths of the length nicasusecl. No serious errors havc 
bccn met with in tlic va111c.s of tllc sections of tlie Great Arc 
bctwccn tlic parallcls of So 9' and lSO 3', which were deduced from 
Colollel Lambton's observations at  tllc beginning of the ccntury. 

The difficulties in the way of progress up the Assam Valley were 
bxplained in the abstract for last ycar.' Tliis ycar thc triaagula- 
tion was advanccd for 47 milcs, to within a Icw milcs of Sibsaga* 
Station, greater sapidity ol progrcss having bcen sccurcd by 
building tripod stands for tlic theodolite anel scparatc l,latforms 
Cor tllc observers, instcad of tlic usual claboratc ceutml masonry 
i l l .  Various points bvcrc fixed in the Duma Hills to tlie nortl1 
ant1 in t l ~ c  Kaga IIills to thc south-cast ; and connections ]isve also 
I,ccn illatlc with tlic stations of tlic Revcnue Survcy in tile valley. 
TIlc party snstaincd a loss in thc death of Mr. G. A. IIarris from 
fc~vc.r, 1112 being a very painstaking and wortliy member of tllc 
L)cl~arlmcnt. 

I ilbstract for l t ( i2 -3 ,  1). 10. t 



Captain Carter had a gap of only 54 miles in the triangulation 
of the Brahmaputra seyics (meridian of 90") to complete, but it was 
a vork of some cliffic~~lt~y to accomplish this, as all triangulation 
hacl to be donc before the usual jungle fires in March. Moreovcr 
the series lay almost wholly in alluvial plains, necessitating the 
construction of lofty towers and elaborate clearances between. 
Encleavours were madc to establish a connection with the Revenue 
Survey, but as the plan of erecting tri-junction pillars has only 
recently been adopted in Bcngd, the positions of the temples and 
banyan trees, under which the villagers hold thcir markets, had to 
be fixed instead. 

The Joclhptu. meridional series1 was advanced a considerable 
distance northwards through the Dcsert of Marwar and Jesalmer, 
a region much dreaded on account of its desolate appearance, the 
frequency of its famines, and the cListress and disease generally 
prevalent among the poorest classes of inhabitants, owing to the 
miserable food and unwholesome water on which thcy arc com- 
pelled to subsist. The desert is covered with sand llills of a pretty 
uniform altitude, so that the advantages of a hilly country are lost, 
and short sides to the trianglcs arc unat-oidable. The principal 
triangulation mas carried for 00 miles along the meridian, by a 
series of fig~ues embracing an area of 1,552 square miles: 
Secondary chains of trianglcs have bccn cxtcnded from the main 
series, ancl sites for stations sclcctctl for 102 luilcs ahcad of tllc 
principal triangulation. Betwcen tllc Inrlus and G~n*h:igarh scrics, 
eastward of it, thcre will be only two principal scrics, the Jodhpur 
and another, on the meridian of 70°, the plan of having the main 
mcriclional series al~out a dcgrec apart having bcen found to involve 
too grcat an amount of principal triangulation, the deficiency bcing 
made good 11y an increase of secondary triangulation. 

Tllc Eastcrn Frontier Serirs in Brit,isll Bl~rma had hcen stoppcd 
in 1570 onring to tllc financial em1,nrrassments of tlie Govcrnincnt ; 
thc cxpenscs bcing vastly greater in Borina than in any part of 
India propcr. Tl~is is to bc ascribcd cllicfly to l1hc tllinncss of t i l ~  
population ancl thc density of tho forcsts, ~vl~ich,  covcring thc wllolc 
facc of the country up to the top of the hills, necessitate cxtensive 
clearances and thc cutting of long lines. This year the Qovern- 
mcnt directcd the tl-iangulation in Burma to 11c rcsumcd and 
pushed forward with vigour, so that points might bc fixcd for thc 
operations of the Revenue Survcyors in that province. Mr. 

1 Abstract for 1872-3, p. 11. 
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Rosscnrode was selectcd for the cluty, and he arrived at Rangoon 
on the 7th November. The great object in British Burma 'is to 
keep the stations as much as possible on the hills, and so avoid the 
necessity of bringhg the triangulation into plains crowded with 
luxuriant vegetation and dense f~rests .  For leYb months Mr. 
Rossenmde was impeded by the sr ,86 of : !hgungle fires and 
unable to observe, anel when the monsoon h a l l y  dispelled thc 
haze, the whole country was submerged, the depth varying from 
one to four feet. The out-tun of work comprised a double 
polygon, covering 1,284 square miles, and in the preliminary 
operations stations have been selected for a secondary chain to 
connect Rangoon and Pegu. 

Captain Herschel's departure to Europe necessitated the breaking 
up of the party which had been eniployccl on astronomical and 
geodetic operations in the Madras Presidency. But the le+elling, 
tlic object of which is to connect and reduce to a common datum 
the several Lines and systems of lcvcls cxecuted for railways, canals, 
ancl other public worlts, thesc being very numerous in  the IXaclras 
Prosidcncy, ancl to cllcck trigonoinetrical detcrllzinations of heights, 
was entrusted to Lieutenant Harman. He carried a line, 304 miles 
in length, from Gfiti, through Bellary, to Karwar,. where 'iidal 
observations will l~robably bc made soon. 

Turning to the topographical op~rations,~ the completion of the 
survey of Kattymar within the next five years may bc confidently 
looked to. The area completed in the season of 1873-4 by Lieu- 
tenant Puilan, mhosc party mas wcakened by the cleath of two 
assistants and tllc loss of a third, who became a lunatic, comprised 
about 2,201 square miles, which were surveyccl on the scalc bf t~vo  
inchcs to tllc n~ilc hy plane-tabling on n trigoao1nctric:~l basis, mith 
thc adtlition ol a lnrgc amo~ult ol travcrsiug, i11 order to lay clown 
tllc CaluBa boundarice, 2nd for purl~oscs of cllccli. A survey of 
Itnjliot, on thc scalc of 12 iacllcs to thc niilc was also macle, and a 
good dcal of triangulation in aclvancc for iicst year's opcratioas. 

The cfforts to combine tlle ~\-orli of tllc Revenue Snrvcyors in 
Guzurnt mith tllc scientific iopoglnphical survey \rcrc in 
tllc Abstr:~ct, for 1572-8,"nnd it now aplxars that, thanks to tllc 
unceasing cfforts of illc 'J'rif;onomctricnl Survcy o f l i c ~ ~ . ~  concerned, 
tllc vnlilol~lc ~ucnsurciucnt? laid down iu tllc villagc malls can be 
succcssi'ully incorporated in tlic nlaps of thc professional surveyors, 

Abbtlact for 1872-3, 1,. 12. 
"Abstrnct for 1872-3, 1). 13. 
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This cntl had bcen stcaclily kept in view by Colonel Walker, who 
was desirous of utilizins thc meas~lrementu of thc revelme snrvcyors. 

b inasmuch as plane-tabhng, which is the method usually employed 
by his  officer^,, is unsuited for a rich champaign country like 
Guzerat,, ancl a for' wrse  to .,A ::=ute chaining mas therefore unavoid- 
able. The Bombiiy r 0vernL.1 it co-operalcd ~lsefully by sending a 
small but sufficient party of uativc surveyors to furnish cletails of 
the fiscal measurements, mcl indicating thc positions of the principal 
pillars and marks for rcferencu. By cutting up thc village maps 
into triangles, with sicles under thrcc-quarters of a mile, all thc 
boundaries given by them can be satisf~ctorily embodied on thc 
professional maps. The scale finally adopted is tllat of four iucllcs 
to the mile for the Khhlsa villages, wherc tlie owner of each field 
pays his rent directly to thc British Government, ancl cach ficlcl llns 
heen surveyed fiscally; lancls on tllc t61~~1;cl61*i and i/zcin;i tcaurc, 
villages belonging to thc nativc ststcs, and tllc Dang forcbsts beiag 
surveyed on the two-inch scale, as in Icattyn-ar. 

A satisfactory amount of triaagnlatiou mas accomplished, tlic 
topographical operations embracing a rathe? smaller arca than in 
former years, when tllc scale was but half as grcat ; but Major 
Halr  expects that his party mill soon be able to turn out ucarly as 
much work allnually on the four-inch scale as coulcl be done in thosc 
pirts where the Revenue Surveyors have not been at work, on tlic 
two-inch scale. 

The maps completed show thc mall, fcuces, and other divisions 
betmeen the fields, the " oumbers " l ~ y  which the fields are rcgistcrcd 
and oenerally recognized, ancl all other fiscal details, besides topo- 
grapkcal information. Tlicy will tlius prove most uscful for local 
and gencral aclministrative purposm to cnginccrs cmployecl in 
laying out lines of roatls, canals, and railroads, and morc par- 
ticularly for local irrigation works, for which it is a mattcr ol grcat 
importance to havc a map showing the ficlds which arc brought 
undcr irrigatiol;, and tlic owncrs of wliicl~ have to bc taxcd ill 
proportion to thc bencfits they .rcceivc. 

The importance of forest surveys lias bccn recognized in India, 
and Capt,ain Bailcy, tlic ilcm supcrintendcnt, was tcrnporarily 
affiliated to Colonel Wallicr's clcpartmcnt, to caablc his cstablisll- 
mcnt to bc propcrly traincd and orgni1isc:tl. Tlic Dchra I)LII~ 

district mas selectecl as tlic ficld of operations, ancl it mas first 
intendcd that a rc.sLu.vcy of thc mllolc sl~ould bc maclc by Captain 
Bailcy, as tlic incrcasc of cultivation and formation ol cxtcllsivc 
tea sincc Major Brown's sulvcy in 1840 Iiad bccn grcat. 



PENT LUM OBSERVATIONS. . 0 

But as the calls on ~ ~ ' t a i n  Bailey from all quarters hecni~~c too 
numerous to enable him to finish his work, a portion of Captain 
!J'huillierYs assistants from the Kumaun and Garhmal Survcy wcrc 
tlrafted off to work on the non-forest tracts of the Dehra Dun ; anil 
a good out.tum of work was cornrlctcd by t,lievtTv The scalc 
a d o p t ~ l  was the same as that which, aft(,$- ne d't,he :on, liad 1)ecn 
fixed upon for the puri pass26 survcy c thc forc' r tracts, i.e., four 
inches to the mile. This is the same scale as is uscd for the surycgs 
in thc British districts in the Bengal Presidency plains, and it n-as 
therefore clccmecl advisable to lnake usc of a largc prollurtion of 
~lativc agency, as is there uscd, in order to train them for t l ~ c  ncw 
survcy of tlie districts of Jatmsar, Ba~var, Kangm, Kulu, and 
Spiti, which had bcen sanctioncd by tlic Go~rcrnmcnt and Her 
Majesty's Sccretary of Statc for India.' Tllc districts of Kai1gra, 
Lahaol, allel Spiti, and thc nativc stalcs of Cllamba, Tiri: and 
Garl~wal, lind bceil surveycd in 1840-54 on tllc scalc 01 +-inch to 
tllc mile, but tlie objcct had bccil thc clclincatioll of tlle general 
geograpllical rathcr tlian tlie topographical features, so that a 
rc.survey on a larger scale had nov become necessary, and thc 
larger amount of comparatively mechanical nrork ofleied a qood 
opl~ortunity for an extendcd use of nativc agency. 

Tlie remaining members of Captain Thuillier's party (Kumaun 
and Garhwal S u r ~ e y ) , ~  undcr Mr. Ryall, executed a fair amount 
of triailgulatioil (460 milcs) and topography (334 miles) d~ i r i i~g  
nlvil, May, and June, among tlic upper valleys of tlic Ramganga, 
Sarja, Gori, and Ralam rivers. 

111 t l ~ c  Abstract for 1872-3, an account aras given of tllc l~cn-  
tlulum obscrvations' whic11 had becn carried on in Inclia siilcc 1865, 
2nd 1r11ich last year Tvcre brougl~t to n conclusion at I i e ~ ~ r  1 , ~  
Captain \IT. J. Heavisiclc, R.E. Tlic rcsults of tlie opcmtions, as 
Tar as they rclate to the observations made wit11 the iavarinl,lc 
l'ci~dulums of thc Royal Society, liavc been since calculated, allel 
t11c.y oircr iilcontcstiblc cvidencc in confirmation of the hypot1~csis 
of a diminution of clcilsity in the strata of t l ~ c  earth's crust j ~ ~ l ~ i ~ ] ~  
arc unclcr coiltiilcnts and mountains, and an hcreasc of density in 
tllc strata undcr thc bed of the ocean ; sad it is clcar tllat elcT-atious 
al)ovc t l ~ c  inea~l sca lcvcl arc accompanied by an attclluation of tllc 
111allcr oJ tllc crust and dcprcssioas by a consolidation. 

Sinr.cs t l iwllo\\  cd, o\\ 111s lo l i ~ ~ n ~ ~ c i : l l  I r d r ~ r l ~ ~ ~ ~ . .  
2 St c f\1)~11:1(.1 for IS'i%-R, 1). 1.1. 
j Src Abstrac~ for 1872-3, 11. 16. 



10 TIDAL OBSERVATION-' 
Y- 

The red~rctions of the swings with the J1hssian pendulums and 
Captain Rater's convertible pendulum are not yet sufllciently 
advanced to enable any conclusions to be drawn regarding the 
results. 

I n  the "Abstractyy for last year,' the preliminary arrangements 
were described, which had been made by Lieutenant (now Captain) 
Baird, for instituting ticlal observations at three points on the coast 
and in tlie Rann of Hach, and a description of the masonry wells 
and their metllocl of connection with the sea was also given. At 
the beginning of the field season of 1873-4, some experimental 
observations mere made at Bombay ; and here fortunately the 
discovery was made that there was a decided tendency for air to 
collect in the connecting pipes. This having been remedied by 
affixing stop-cocks to the pipcs, a start mas made for Okha Station ; 
all the instruments and stores, European assistants and nativc 
establishment, having been embarked on board a pattimar or'native 
sailing vessel. On the 6th November the landing of the stores and 
sinking of a masonry well-for the sandy soil had rendered this 
necessary-were commenced, and by the 23rcl December every- 
thing was in full working order. The very next day, however, a 
large native boat drifted from her anchorage towards the station, 
broke the flexible piping in two places, and carried away the buoys 
and anchor. This led to various arrangcments for protecting thc 
piping uncl intercepting drifting vessels being made. At short 
distances round each station three bench marks, which had been 
carefully connected with tllc zero of the tidc gauge, were sunk in 
thc ground for future refercnce. Ncxt year a scrics of levels will 
be carried so as to conncct tllc tidal stations and determine their 
differenccs of lcvel. I t  is very desirablc, in order to obtain data for 
ascertaining t l ~ c  scparatc influence of each of thc cllicf tidal con- 
stituents, that a scries of observations should bc taken for a year at 
lcast. DL~-ing this timc, periodical inspection would be absolutcly 
necessary, and arrangements to that cil'cct havc accordingly bccn 
madc. Tllis inspection cntnils cxposurc alld priv:ition. I n  May 
the Rann of Kacll mas from six iiicllcs to a foot in depth, and 
Captain Bsird and Mr. Xcndcll travcllcd on csmol back. Later on 
dming the monsoon, communication by boat became impossible, as 

1 p. 54. 
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the native vessels could not vcnture out in such strong gales ah , 
set in, so a long detour round thc gulf became necessary ; whilc tlli 
comlzlon unmctallcd roads in the black soil of Kattymar becomiilg 
all but impassable duriug the rains, often prevented Captain Baird 
from making more than a nlilc an hour. 

The working of the gauges a t  Okha Station l ~ a s  been satisfactory. 
At Hanstal tllere have been short breaks in the continuity of thc 
obscrvations, owing most~ly to the unavoidable deposit of fine mud 
in the piping and wcll. Na~vanar, l~owcve~, proved to be q ~ ~ t c  
unsuitable for continuous ticlal observations, as under the infl~~cncc 
of t,lle strong S.W. monsoon, tllc drift from a belt of sand hills to 
the south hncl Jor~necl an estcilsirc sand spit on the line of piping, 
ancl thc cstreme end was thus buried in sand, where a few weeks 
before thcrc hacl been a depth of 20 feet of water at  low tide. 

The preliminary results of tllc obscrvntions up to the clld of 
Septenzber havc bccn worltccl out by Captain Baird, aud tllc 
cxtrcmc rangc is grcatest at  Hanstal, wllerc it is 21.2 feet, or 
from two to four feet inore than is given in the Marinc Charts. Vcry 
fairly approxi~nate valucs of the progress of the tidal wavc up and 
clown the gulf llare also bccn obtained. Obsen-ations oi barolnctric 
prcsswe, of the velocity and direction of the wind, and on thc 
amount of rainfall have also been talrcn ill order to separate local 
atmospl~cric inflnenccs from thc truc tidal constitncnts, which are 
caused by thc varying positions of the s ~ u l  and moon, and so 
materially iucrcasc thc scientific valuc of the tidal observations. 

Colollcl IITalkcr speaks highly of Captain Baird's labours, and of 
the trying natnrc of his duties, especially while inspecting 
.3tations during thc i~zonsoon. 
h. 

Li 
Rcwz 
Llie C ~ ~ ~ A P I I I C A L  SURVEY OF INDIA AND T ~ O R K  OF TIIE S u n v ~ r o ~  
squarc GENERAL'S OFFICE, 18734. 

-1n~rap11 
of ,liLtll~ Year ~lldcl '  ~'cvI'cIV t l l ~ 1 ' ~  7WX" Seven topogm1311icnl 
of Bell, , l l d ~ y ~ ~ I  ill fllc f i~ ld ,  mid tllc out-turn of rn~orli aruolultcd 
warn, Etaxa. I U ~ ~ C S  of fiilnl tol~oqr:ll)liy, chicfly 011 tllc ol~c-illc]l 

complc $8 sclua~c i i ~ i l ~ s  or t i'i:~llglllatioll ill advnllCC, rCSII]{S 
llmc been prcaiy 11mr1y tllc samc ns tllosc obtaincil last season. 
gcnc~al O-,l&~ arc proilounced by tllc Surveyor General. to 
of thc In(lia1~ .fa$,  cry full and lallge srca having becll rcturncd 
rcvienr, tllrcc of 

307 
hs ycgnr(ls tIl(: - 

B 
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The 
Capcfie Gwalior and Central India Survey: under Captain Strahan, 
mas engaged during 1873-4 in portions of the native states in the 
vicinity of Jhalra Patan, east of Neemuch, between the parallels 
of 24" and 26". 

A good description of the cities of Pcrtabgarh and Dcola by 
Mr. Scanlan, 1st assistant surveyor of the party, mill be foulla in 
the appendix to Colonel Thuillier's report. They are notecl for the 
manufacture of a pec~diar kind of jemellery which appears to be 
fashionable at present among Incliau ladies, and consists of all sorts 
of shapes of green glass on which grotesque figures and hunting 
scenes are delineated, among wlich the lion .is of such frequent 
occurrence as to suggest the idea that it was at one time much 
commoner than now. The secret of tlie manufacture of this 
jemellery is so jealously kept that the men will not permit their 
daughters to enter the ~vorkrooms, lest on marriage they should 
clivulge its mysteries. Mr. Scanlan also furnishes an account of the 
curious troglodyte caves of Dhamar,  which werc secn by Tod in 
1821, and described by him in his Rajasthan. I n  the course of the 
survey some of the party met with some of thc notorious Bhil 
tribes, but though a Merencc arose it  was fortunately adjusted 
satisfactorily. The final topography cxecuted covers an area of 
2,783 square rnilcs, ancl the triangulation 4,080 square miles. 

No. 2 party: under Mr. F. B. Ghdlcstone, was engagcd along 
thc great range of the Vyndhias, in the Nerbudda Valley, in portions 
of Nimar and Mdma, Barmani, Dhar, ancl Dcmas. The area 
coverecl by thc topographical operations amounted to 2,285 square 
miles, a d  by the triangulation, 1,000 square miles. Thc fall of 
tllc river Ncrbudda betmecn Mortalilia and Khcri (73.5 miles apart) 
mas takeii and proved to be 147 feet, being at thc rate of 2 feet p c  
milo JIr. Gir~llestouc visited the ruins of Mgndo, ~vllich are $:' 
1)y walls 30 rnilcs ill circumference, and situatcd oil a platclr 
sunrooudcd nearly on all sides by precipitous ilills, tllc Y ~ n f ' ' ' ~  con- forming a prccil>itous wall of 1,254 feet to thc south. Tllc 

ycar at 
mous mass of mixed palaces, tcmples, and tanlis, and of tb lsolutcly 
nlld aromlcl, attest its fornicr iml~ortancc, it havinv 

.dgly bcen 
tllrec and a halt' centuries the residence of liings ancl 

1. In  May 
Now it is inllabited by only a few wretcllecl Bhils, 3 

.n dcpth, and 
arc rapidly dccnying. Tlie Vyndhia Bliils arc cl- ack. Later on 
tllch o m  cattlc, ancl are far bcttcr off both i .  le  impossiblc, as 
coadition of life than their brethren in the Satpuy 

-- 
1 nnd See Abstract for 1872-3, p. 1 
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same name. They are a contented and humorous race when sIlallt 
and take readily to Europeans, but when drunk (which tlley 
frequently are) are easily provoked and troublesome to deal with. 
Mr. GhcUestone furnishes a detailed description of Mahesar Fort 
in Nimar (Holkar's dominions). There are 30 pieces of ordnance 
within the fort, and a t  the time that the survey was going on therc 
was a garrison of 215 men. Colonel Thuillier speaks iu very liigh 
terms of Mr. Girdlestone's energy and devotion to his duties in spitc 
of the difficulties and unhealthiiless of the country. 

The Central Provinces and Vizagapatam Agency Survey1 opera- 
tions, under Lieutenant Holdich, cover an area of 1,428 squarc 
miles of final topography among the broken rugged hills which 
continue the mountain system of the Eastern Ghlits, and estendiug 
across the Goclavery River wit11 a general south-westernly trcnd, 
finally merge into the high plateau of the Hyderabad country. 
The country is as a rule a densely forest-clad district, which, com- 
bined with the remarkable unhealthiness of the region, the difficulty 
of obtaining guides and supplies, the pancity of villages, and thc 
annoyance experienced from tigcrs, greatly hindercd the progress 
of the survcyors. The triangulation was extended over 1,800 
square milcs in tlic southern zemindaries of Bustar, a tolerably 
low, jungle-coverecl co~mtry infested by tigers. Tlie villages arc 
fcw and far betwecn, tlic inhabitants being mainly Kois, an aborigi~lal 
tribe of thc Dravidian or Gond family. Owing to the increasing 
clifficultics of thc country rcmainiug for survey, about 9,000 squarc 
milcs, the unpl*ofitablc naturc and unliealtllincss of tllc country. 

Licutcnant Colonel Dcprcc's party: No. 4, was a t  work in the 
Rcwall state, and thc Mandla, Balaglmt, and Bilnspur districts of 
tlic Central Provinccs. Thc out-turn amo~ultcd to an area of 1,600 
squarc milts of triangulation, aad of 2,410 squaro miles of final 

>.~ngraphy, in addition to 3,812 acres of forcst reserves in  tllc 
a district, whicli acrc  survcycd on tho large scale 
Bcllb 'lie milc. A junction ~vas cffected by means of triangul:L- IIaaa- rcvenuc sorvcy tri-juactioa masonry lplatforms ill 

malls complc Raipur, \~~lrhilc valuablc aids to fntnrc scttlclllcnt, 
'lave pr'nfforclcd by tllc marlsliiug on the maps of all tllc 
.gc~~cral mal) o. nts in thc Mandla district. Thc nat~u.c of tllc 
of "llc Indian . f a v o ~ a h l c  for transit, all tlie hill rallgcs ]Jcillg rcvie~v, t l ~ r ~ c  of t 

2ovcrcd with hcavg forest, and tllc elltlrc ,qurfacc As rcgnrtls t11~ 
- 

- 
Scc ~ib%trnct  fur 1872-3, 11. 20. 
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The 
Cap~ile Gwalior and Centrd Inclia Survey,l under Captain Strahan, 
was engaged during 1873-4 in portions of thc native states in the 
vicinity of Jhaha Patan, east of Neemuch, between the lja~allels 
of 24" and 25". 

A good description of the cities of Pertabgarh and Deola by 
Mr. Scanlan, 1st assistant surveyor of the party, will be foullcl in 
the appendix to Colonel Thuillier's report. They are noted for the 
manufacture of a peculiar kincl of jemellery which appears to be 
fashionable at present among Indian ladies, and consists of all sorts 
of shapes of green glass on which grotesque figures and hunting 
scenes are clelineated, among which the lion .is of such frequent 
occurrence as to suggest the idea that it mas at one time much 
commoner than now. The secret of the manufacture of tllis 
jewellery is so jealously kept that tlie men mill not permit their 
daughters to enter the workrooms, lest on marriage they should 
divulge its myst.eries. Mr. Scanlan also furnishes an account of the 
curious troglodyte caves of Dhsmnar, which were scen by Tod in 
1821, and described by him in his Rajasthan. In  thc course of the 
survey some of thebparty met with some of the notorious Bhil 
tribes, but though a Werencc arose it was fortunately acljustcd 
satisfactorily. The final topography cxecuted covers an area of 
2,783 square miles, and the triangulation 4,080 square miles. 

No. 2 party: under Mr. F. B. Girdlestone, was engaged along 
the great rangc of the Vyndhias, in tlic Nerbudda Valley, in portions 
of Nimar and Malwa, Barmani, Dhar, ancl Devas. The area 
covered by thc topographical operations amounted to 2,285 square 
miles, slid by the triangulation, 1,000 square miles. Thc fall of 
the river Ncrbudda between Mortakka and Icllcri (73.b milcs apart) 
mas talien and proved to bc 147 feet, being at thc rate of 2 feet p c  
mile Mr. Gkdlestoae visited tlre ruins of JIAndo, ~rliich are e:' 
lly malls 30 milcs in circumferencc, and situated oil a plat~'lr 
surroundcil ncnrly on all sides by precipitous hills, tho ~ y n . . " ~  con- forming n precipitous mall of 1,2b h feet to the south. Tl1r 

ycar at 
mous mass of uixecl palaces, temples, and tanks, and of t11 Jsolutely 

 illag ages arou~ld, attest its fornlcr iml)ortancc, it hnvill .dgly becn 
tllrec and a half ccnturics tlie rcsidcnce of kings and . In  May 
Now it is inhabited by only a ~ C T V  metchecl Bhils 7 ' .h depth, and 
arc rapidly decaying. Tlie Vynclllia Bliils arc cl- 

ack. Later on 
tlloir own cattlc, and are far bcttcr off both ie as 
condition of life tlian their brethren in the Saipu7 - 

1 nnd See Abstract for 1872-3, p. I 
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same name. They are a contented and humorous racc when s,,,,t 
and take readily to Europeans, but when drunk (which tllcy 
frequently are) are easily provoked and troublesome to deal with. 
Mr. Ghdestone furnishes a detailed description of Mahesar Fort 
in Nimar (Holkar's dominions). There are 30 pieces of ordnancc 
within the fort, and a t  the time that the survey was going on therc 
was a garrison of 215 men. Colonel Thuillier speaks in very high 
tcrms of Mr. Girdlestone's energy and devotion to his duties in spitc 
of the difficulties and unhealthiness of the country. 

The Ccntral Provinces and Vizagapatam Agency Swvcyl opera- 
tions, under Licutenant Holclich, cover an area of 1,428 squarc 
miles of final topography among the broken rugged hills which 
continue the mountain system of the Eastern GhMs, and cxtencling 
across thc Goclavery River \\it11 a general south-westernly trcnd, 
finally mcrge into the high plateau of the Hyclerabad country. 
The country is as a rule a densely forest-clad district, ~vl~icI1, com- 
bined wit11 the remarkable uuhealtlhcss of the region, the difficulty 
of obtaining guides and supplies, the paucity of villages, and tllc 
annoyance experienced from tigers, greatly hindered the progress 
of thc surveyors. Thc triangulation was extended over 1,800 
square miles in thc southern zcmindaries of Bustar, a tolerably 
low, jungle-covercd country iilfcstecl by tigers. The villages arc 
few and far between, the inhabitants being mainly Kois, an aboriginal 
tribe of the Dravidian or Gond family. Owing to the increasing 
diEcultics of the country remaining for survey, about 9,000 square 
milcs, the unpl-ofitablc izaturc and unllealthiness of tlie country. 

Licutcnalzt Colonel 'Deprce's party,' No. 4, was a t  work in the 
Rewall state, and the Mandla, Balaghat, and Bilaspur districts 01 
tlie Cciltral Provinces. Thc out-turn amouiltcd to an area of 1,600 
squarc milcs of triangulatioa, and of 2,418 squaro milcs of final 
tc:pqrnphy, in addition to 3,812 acrcs of lorcst rcservcs in tllc: 
nlanci!2 district, ~vlli~'ll nTere survcycd on the largc scale of .lour 
il~cllcs to [llc mile. A junction ~vas cffcctcd by mcans of trianguln- 
tioil vitll tllc rCVCllUC S111'VCy tri-juilctioii masoiuy 1)latiorms ill 
Bilaspur allrl jRail)ur, 1~11ilc valuablc aids to inturc scttleillcnt 
surveys were :aifordccl by tllc marliiug on thc maps of all t11c 
tri-junction po:fitsiio tllc Mandla district. Thc n a t ~ u e  of 
country ~vas u l l , f a v o ~ ~ b l c  for tmnsit, all the hill ranges bcillg 
clcvatcd pl;ltcau~ ~ O V C ~ C ~  with heavy forest, aizd the entire suriaec 

-_ - - - -- - - . 
- 

Sec Abstrnct fur 1872-3, 11. 20. 
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T' 
c ground of a stony charactcr. It is anticipated that the Cr ; 

relnaining topography will not occupy more than a season or two, 
and tlic Central Provinces will tllcn have becn cntircly surveyed. 
9 very good season's work was turned out by tllc Bhopal and 

Malwa Natire States Survey1 uncler Captain Ridclcll, amounting to 
2,512 square miles of final topography round Sehorc and Bliopal, 
and in somc of the smaller native states in the Eajputana and 
Ccutrd India. agencies, ancl 2,833 square miles of triangulation, in 
addition to thc triangulation for a plan of Sehore, the head quarters of 
the Bhopal agency. Of the city of Bhopal, Captain Riddell remarks 
that it is over-crowded, the population amounting to a t  least 
46,000, but that (unlike any othcr Indian city of his linowledge) 
cxccllent water is obtainable by simply turning a tap, the supply 
bciug dcrivcd from a reservoir, which in its turn is fcd by steam from 
tlle lakc 150 feet below. During the season 1874-5 this party vas 
to havc been under the charge of Captain Wilmcr. 

Tlie arrangements made for tlre exploration and cornplction of 
the snrvcys along the north-eastcm frontier and in the Maniptw 
stntc were described last year. This ycar tlncc dctacllmeilts of 
No. G party mere formed with thc objccts, lstly, of continuing tllc 
csploration in  thc Eastern Naga Hills, south of tllc Sibsagar and 
Lnlillimpur districts ; Sndly, the completion of tlic central portion 
of tllc Naga Hills or Samaguting district, and 3rdly, thc iilliilg up 
tlic blank or western portion of the lianipur Native Statc l~ctn~eca 
tllc mt ~idians of 03" 15' and 94". All tllcsc objccts wcrc attained 
\~-itll tllo csccption of a small strip in the N a p  Hills 23 inilcs long, 
tllc totst1 out-turn being 0,201 square ~nilcs of topogral)hy, ovcr a 
most tliiGcnlt tract of liilly and inliospitablc country, ant1 3,100 squaw 
llliles of tria~lgulntion. A co1lsii1cml)lc portion of thc coulltry visited 
filltl nlnl)~,cd was totally L I ~ I ~ I I O W ~ ,  cxcc.pt l)y nalllc, to tllc oltlcst ant1 
lno\t c~sl,t~ricncrd frontier oficcrs ; and tlic Lanicr Itivcr ~vllicll 1ia~ 
long l)(lcn s l ~ ~ , ~ o s c d  to drain iato tllc Bralimnpntm, Itas 1)ccll p r v ~ c d  
to joill tllc Nallltollai or Kyanclwci~l River, wllic11 C ~ C ~ ) O L L C ~ ~ C S  illto 
tllc Ira\r:\di, nll~lost duc wcst of Ava. Tllc ~vholc par6.y 1lad illany 
gwat l)l-iVatiolls to undergo from 1)ad and illruficic~lt food, fcvcr, 
alLrl cul,osl,rc in low pestiferous vallcys ant1 tlic snow-covcrctl 
Enq{( rn Nnga IIills, ~rllilc occnsiollal acts of 1lostiliLy 011 tllc part 
of tllc ilntivcs \\-ere suslxinctl. 

During tllc season 157445 tlic party was to 1m.e been c n ~ p l o ~ c d  
- 

Scc Abstract for 1872- 3, p. 20. t 
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ill tllrcc detacllments ; two under Captain Badgley ancl Licntcllant 
T\700tltllorpc ill tile Eastcril Nnga Bills, and tllc third lul(lcr lfnjor 
Gotlwia-Anstcn, ~vitll the military eslleditioll against uufflai. 

Tllc Rajputalla and Silula Survey llarty (No. 71,' tlllder Calltain 
G. Sirallan, cxtellded its triangldation through l~ortiolls of Ajmcrc, 
Jodllpur, and Jeypur, covering an arca of 5,210 squarc milcs, and 
3,170 lnilcs of final topograpl~y in Mbakwarra and parts of 
Udeypur and Jodhpur, besides complctiilg large scale l~lans of 
Erinpum and Beamras. Tlle country triangulated consists mainly 
of plain studded with sandhills, throughout n~hicll supplies, 
cspccially grass ancl matcr, wcrc procurcd ~vitll m~lcll diffic~~lty. 
A curions mcthod of telegraplly by means of mirror flashcs l3rotcd 
to bc llmctiscd across thc desert from Ajnlcrc to Biknnir. It is 
uscil by tllc opium merchants, who thus nlalie kllolvn the ratc at  
~~rllicll opium is sclling in Calcutta. Blr. TV. ;?iiI'Nak, assistanC- 
surveyor, furilislles a clcscription of Ranpur Tcnlplc in thc ilravalli 
rmlgc, a pile of buildings of in~l~osing sspcct, of sanclstonc, occnpying 
a sl'ace al~out 250 fcct squarc. It is devotcd to thc Jain rcligioir, 
and l~ilgrims asscmble thitllcr froni Guzcrat, Bombay, Bllol)al, 
a i d  thc Xorth-West Provinces (luring thc montlis of. lfarcll an(l 
Scl~tcmbcr, wllcrl a fair is hcld. 

Wllilc i11 rcccss quarters Captain Strahau's party toolc 
Chc Sirnla and Jutog largc scalc survcy (241 illcllcs to n mile), and 
besides complcting a good out-turn of traversing, trimonomctri~~l 

3 
dcterrni~latiol~ of llcights, ficlcl sketching and drammg, a uosb 
artistic l~lan of Sinlla and Jutog was rendcred by lliru on tllc scale 
of eight incllcs to thc mile. 

A largc portion of thc season's fair inappillg, wllic11 C L U ~ ~ ~ ~ ~ ~  

altogether ail arca of 21,383 squarc miles, has bccn rcduccd to the 
quartcr-inch to the mile scalc for the Inclinn Atlas. 11 c o n ~ l l i l ~ t i ~ ~  
of a map oC Assam, scalc eight nlilcs to the incli, uniform with that 
of Bengal, has bccli started ; maps of Bhutan, Darjiling, Chincl- 
wara, Hazara, and Garo Hills, and various other misccllancous 
maps complct,cd, and the 'engraving of maps of Sind and of. In(lja 
llavc bccn proccedccl with. Thc lattcr ~vill bc vcry uscfud, Rood 
'gcncml nlal) of Indin bcing a tlcsido-cctrcn?. Scvcn quartcr l)l;ltcs 
of tllc Intlian Atlas linvc 1)ccll pl~blisl~ctl (luring the Scar under 
review, tllrcc of tllcm 1)cinf; coml~lctc up to ninrgin. 

As rc~gartls th(: l)hotogsapliic dcpartmcnt, 110 loss tllan 27,800 

1 Scc A11str:tct for 1872-3, 1). 20. 
a Scc Abbtl.act for 1Xi2-3, p. 21. 
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copies of outline maps of districts and divisions in Western and 
Nort,llern Bengal were printccl to mect the demands of the locd 
administration for the purposc of aiding the famine relief opera. 
tions. The increase of work in printing copies in this branch 
during the year was nearly 32 per cent. above that of 1873. The 
photo-collotype process for the reproduction of maps has un- 
fortunately failed owing to climatic irduences, and though it may 
eventually succeed with care, it will probably never suit for thc 
printing of large maps. An excellent series of copies of casts in 
tllc caves of Cuttack has been nevertheless produced by it to 
illustrate Baboo Rajenclrdal Mitra's work on the Antiquities of 
Orissa. I n  the Lithographic branch 214,153 complete copies of 
malls, plans, &c. were printed cluring the year, and a good portion 
of these were coloured by the process of chromo or color printing. 
The per-centage of out-turn of the three dsercnt descriptions of 
printing presses is as follows :-Photozincographic 40 per cent., 
lithographic 67 per cent., and copper plate 3 per ccnt. During the 
year the total issue of maps to all public departments on service 
and to agents for salc amounted to 38,022 copies, of the value of 
51,631 rupees (5,1632.) 

IV. 

REVENUE SURVEYS OF INDIA, 1873-4. 

Dtlri,~g the scason 1873-4 there werc fifteen si~rvey partics at 
work, eight in the Punjab and North-West Provinces, and seven in 
tlic Ccntral Provinces, Bombay, Bengal, and Assam. The total 
number of square miles surveyed and mapped amounted to 19,901, 
or 3,380 square miles more than in the preceding season, while 
9,122 square miles of country mere also either triangulated or 
surveyed in boundary in advance for the field season of 1874-5. 

Coloncl H. C. Johnstone's party werc engaged in thc Dehra 
Ghazi Klmn and Dehra Ismail Khan districts, thc operations bcing 
confined to lowlancls of thc Indus' bcd, stretching up to a Littlc 
bcyond the high bank on cacll sidc. Tllc boundary survey of 374 
fillages mas completed, as mcll as the intcrior survey of an area of 
1,201 squarc miles. A comparison of the arcas with those obtaincd 
by thc Settlement Department cannot as yct bc instituted, but tlic 
total arcas of villagcs arc said to agrcc well. ,On thc othcr ]land, 
tllc thakbusts or boundary maps of tllc rivcr lowlands arc badly 
madc, according to Coloncl Johnstone, and the mud boundary 
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pillars are colltinually being moved by the villagc~s or vasllccl 
ZTVay by tlie movements of the river. Brick boundary pillars have 
llom been erected along the high banks on both sides of the Illclus. 
Lcvellillg operations were undertaken in consultation with the 
Irrigation Department, and 476 linear lines of levelling werc got 
through. During thc season' 1874-5 the complction of tllc 
'survey of the River Indus and the lowland villages, as far nortli 
as Kalabagh, whcre the river emerges from the Salt Range, was to 
have bcen taken in hand. 

The second party, under Captain Wilkins, completecl 674 square 
miles of iuterior survey iu the Delhi district, and 1,647 square 
miles of boundary survey in thc Gurgaon clistrict. All the marks 
of the Great Trigonometrical S u i ~ e y  that could be properly identified 
mere incorporated. Thc fort of Tuglakabad and ground round the 
celebrated Kutub Minar mere surveyed on the large scale of 16 
inches to the mile. As regards the comparison of the settlement 
with thc professional work, Captain Wilkins reports that the total 
arcas of villages as ~lete~mined by both surveys do not agree so well 
as tlley ought to, while the clctails have not been worked out far 
cilough to admit of comparison. 

I n  tlic Bhnwulpur State two partics werc engaged (the third, 
under Captain Andrcw, and the 16t11, u i ~ d e ~  Mr. J. Campbell,) in the 
cultivated portions bordering on the Indus and Sutlcj, and in tlic 
desert tracts to thc south. The area of out- tun in the casc of the 
first-mentioned party vas 4,014 square miles, and of the second 
3,051 squarc inilcs. The results are consiclercd vcry good, as tile 
tlifficulties of locon~otion in the desert tracts, nrlicre the ~111' c 1n nlcn 
oftclz suuk np to tllcir knees at  each step, werc vcry great: 
Througliout this tract thc sand ridges uniformly extend north-cast 
ancl soul11-wcst,, bcing more l>rccipitous on thc south-cast face than 
thc othcr. Tlle vegetation is vcry scanty, nncl the aspcct of the 
country is simply that of an-ocean of sand. 

The four cadastral ssurvcys in the North-Wcst Provinces were 
again cngaged in Muradabacl, Muttra, Agra, and H u n ~ i r p ~ ~ ~ .  TIlc 
total nuilzber of fields surveycd was 1,501,398, and thcsc avcragcd 
apiece 1.16 of an acre in sizc, or rather larger than thc average of 
thc p r c v i o ~ ~  season. Thc ~vork was cnrcfully conncctcd with the 
points of tlic Great Trigonometricnl Survcy, wllcre sucll could 
idcnt,ificd, and thc ngrccincnt hctwcen the t v o  clnsscs of measure- 
mcnts was vcry closc. Much delay in publication in tile of tilc 
Muttra partJyYs m c ~ k  mas avoidccl by tlic Scttlclncnt Department 
testing thc c1assific;ltion in tllc 4elc1, after thc usual test had been 
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applied by the European officers of thc survey. Colonel Anderson 
rcports that numerous and demands for copies of the 
16-inch swvey sheets are made by thc canal and clepartmenti, 
ailcl civil officers, ancl that Mr. Prince, superintending engineel* of 
the Light Provincial Railway, through being supplied with tracings 
of thc Muttra survey, has been enabled to clispense with a special 
preliminary survey to enable him to determine t l ~ c  best point for 
thc proposed railway across the Jumna and 'through Muttm. Mr. 
Prince also reports that he has found thcm wonclerfully correct. 
Thc Agra party were to have taken up the 16-inch survey of 
tlic city, cantonment, civil station, and eilvirons of Agra duriug 
thc season 1874-6. 

I n  the Lower Circle the eighth party, undcr Lieutenant Colonel 
Oakes, mas employed in the Betul clistrict and Aheri Zemindari 
of the Central Provinces, ancl an area of 1,466 square milcs was 
covcrccl by their operations, though an unusually hot aiid dry 
season occasioned much sickness to the party. 

Mr. Lanc's party in the BilaspW district and Ahcri Zcmindari 
rcnclercd a total out-turn of 2,039 squarc miles, which was carefully 
tcstecl hy European agency. The Settlement Department had gonc 
ovcr thc same ground fivc or six years previously, and the com- 
parison of areas is satisfactory, the differcncc ovcr thc whole of four 
main circuits being 4; per cent. The whole of the Aheri Zcmin- 
clari, with the exception of a fcw patches of cultivation, is covcred 
with high jungle, has a clense undergrowth of high grass and 
meeds, ancl abounds with wild animals, such as tigers, panthers, 
leopards, bears, wild hogs, and buffaloes, bisons, neelgycs, samburs 
or Indian elks, several species of cleer, and othcrs. Therc are thrce 
Government forest blocks of teak of a superior quality near Aheri, 
anrl the timber is carted to Nagpnr or .floated clonln to the Praneta 
River, A good (leal of excellent teak is also found to thc south- 
cast, near the River Inclraoti, and is being worked by somc 
Marwari nierchants, who float it down tlie Indraoti ancl thc 
Godavari rivers. 

I n  the Bombay Presidency two partics were cngagcd in the 
Nasik, Ahmadnagar, and Poona collectorates. The object of this, 
as mas explained in last year's Abstract,' mas to render the Bombay 
revcnue survey avnilal~le for thc construction of accuratc inaps for 
tllo gcncral purposes of administration. A total arcn of 1,7441 
squarc milcs mas topographically survcycd by Captain Codtlingtoli, 
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while the triangulation covered 3,000 and the traversc work 1,524 
square miles. A connection was cstablishcd wit11 tllc ~ h a n p i s u a  
scries of thc Great Trigonometrical Survcy. Thc cost 01 tllc work 
has bcen much rcducccl siuce last ycar, bciilg Rs. 37 6 .  S. per square 
mile, as a~a ins t  Rs. 55. 6. 11. for the prcvious scason. Tllc party 
under Malor Tanncr completcd au area of 1,440 squarc miles of 
topography, and of ncarly 3,500 of triangulation in the Poona and 
Ahmadnagar collectorates, the cost being Rs. 38. 15. 1. per mile. 
Major Tanner reports that the Bombay village plans mhcn reduced 
to thc scale of two inches to the mile fit i n  accurately mith thc 
Topographical Survcy, and that as the planc-tabling is done from 
thc tri-junction points of villages (which arc always to be founcl on 
thc local plans), the amalgamation of the surveys is attcndcd with 
no cxtra labour in thc field. 

The 12t11, Midnapur district, party complcted ail area of 041 
squarc miles, and of the 180 niiles forming the rcmaiildcr of the 
tract the villagc boundaries have becn surveyed. Major Sconce, 
thc chief of the party, is described as onc n-ho takcs great pains to 
h~provc  his subordinates, and as a most valuablc officer. 

I n  thc Goalpara and Darrang districts of Assam a total arcs of 
1,425 square miles m-cre topogra~hically surveyed on thc scales 
of two and four inches to the mile respectively. 

In  thc Lalchimp~u. district an arm of 1,287 square milts n-as 
topographically sur~eyed by the 14th party, under Captain SamucU~. 
I t  was found neccssary to measure a basc line anel procecd on 
triangulated clata, as the opcratioils of the GrcaC Trig~nomctric~l 
Survey had not yet been cxtendcd so far. The party mas exposed 
to much sickncss and harrlsliip. Mr. Ewing was TI-reckrd n-bile 
floating down the Dihing, and all tllc propcrty of his party lras 
lost ; and Mr. Swyny, through rcmainin~ too long at 11is post, ~ ~ l ~ i l ~  

? suffering from fcvor, Toll a victinl to 111s devotion, and died JJay 
26th. 

A vall~able nncl interesting descriptivc report of this importallt 
aad littlc knonrn frontier region is given by Captain Samuclls, and 
it 11as tlierclore becil thought desirable to rcproclnce tllc suljstancc 
of liis morc important obserirations. 

Tho portion of tho Naga IIills swvcycd by thc 14t11, or Lap] i 11111- ' 

INlI '  ]):ll'i~, colisists of 2 sllcccssioil of ranges ruuuin7 ~ , a r a l l ~ l  t o  J '  

~vnic~~-~l~ot l ,  ant1 vary i~~g f1.0111 35 in 30 nlilcs i n  lvitltll. Tllc - 1 
sl~cvl, or l'ntkoi lLangc, ~\rhicli divirlcs the valleys of tllc BrP1~- - 
and lm\vadi, has a gcncral clircction north-east all(] and 
mtl 311 average 11cight 01 about 6,000 fcct on the sc 9 Wutc 

-Be, all of 
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work, which decrenses gradually, till a t  the source of tile Dihing 
River it is not more than 2,000 feet high. . After this the range 
increases in hcight and joins the high hills and snowy peaks 
inclosing the east end of the Assam Valley. The hills are covered 
with densc forest except here and thcre near tho villages, where 
small patches have been cleared for cultivation. On the lowcr 
ranges thc India rubber tree (Jiczts elctsticcc) is common, and forms 
a source of revenue to the Nagas, who wander about the jungles in 
the cold season tapping the trees and collecting the rubber. A 
great impulse was given to thc rubber tradc a few years ago by 
some of the European planters engaging in it. The price rose 
from Rs. 10 to Rs. 40 per mauad, and the consequence mas that 
the trees mere tapped to such an extent that they werc nearly all 
killed. The Nsgas mere not content with tapping the trunk and 
branches but exposed the roots and notched them also, and in 
some instances, when they were too lazy to climb the tree, they 
deliberately cut it  down to save themselves troublc. The tea plant 
is very plentiful in certain localities of these llills, and a kind of 
brick tea is made therefrom by compressing the green leaves into 
hollow bamboos, where it ferments slightly, but it  is neither h ied  
nor roasted before use. Limcs of various sorts are common 
throughout thc jungle, and in somc of the villages thcre are 
magnificent orange trces wit11 a rcmarkal~ly fine sort oE fruit. On 
the higher ranges the cassia trcc (Zn?trzts cmssin) is vcry coimnol~. 
It is a species of cinnamon, but thc bark is thicker than thst.of the 
true cinnamon, and its colour clcepw. Salt springs werc lnct wit11 
throughout the tract surveyed, whilc coal is founcl all along thc 
foot of the hills, and gcncrally sccn cropping out on the hanks of 
the streams which flow into the Dihing at thc point mherc they 
lcsve the hills. It is of excellent quality, and has been worked a t  
several places, but thc want of local labour and thc dearness of 
provisions the working being remunerative. Petroleum 
has been borcd for in one or two placcs. Thcre arc a great many 
types and clans of Nagas inhabiting the country survcycd. As a 
general rulc, those illhabiting thc rangcs ncarcr the plains are dl 
morc or less demordiscd from cxcessivc indulgence in opium and 
-+rang drinks. Therc are constant blood fcuds hctwccn the tribes, 

as their peculiarities and distinctions arc intensified by the absence 
revcuts of com~nunications from onc villngc to anothcr. A capital 
the gcncount of tllcir ~nsn~lers  and customs is given by Ciptaii1 
square mile90 remarks, with rcgarcl to tradc routcs bctwccn 

that, though Europeans have becn turned back 
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while endeav&ring to cross into Tibct from tlie iidc of Dibrugurh, 
no physical difficulty exists in the way of communication across thc 
Patkoi into Hukong and Upper Burma. I11 1323 tlic Burmese 
army invaded Assam by a route east of thc country surrcycd, wlicrc 
there are no high ranges to be crossccl, and returned the same way 
in 1825, carrying away many vomen and clddren, and ivuch booty, 
and that even thus enc~uil~l~erecl our light infantry werc unable to  
overtake them and rcscuc the captives. Numbers of Singphos and 
Burmese cross backwards ancl forwards every year, and several 
parties of tradcrs werc met with who had come over to sell gongs, 
dhaos, and amber earrings. Tlie reason assigncd for the trade not 
being greater mas that the traders chiefly wanted guns, gunpowder, 
and opium ; and as the sale of these was proliibitcci 11y tlie British 
Government thcy prcfei~ed selling tlieir goocls in Burma, whcrc 
tlicsc articles were procurable. Captain Samnclls gives in an 
appendix a useful list of routes between Assam and Upper Bui1ma. 

V. 
THE GEOLOGICAL SURVEY OF INDIA, 1874. 

Tlie rcg~dar worli of this survey again suffered somcnrhat from 
tlic enforced absencc of some of its members. 

During nearly the whole of thc year, Mr. H. B. nledlicott 
officiated as Superintendent during Dr. Oldliam's abscncc on sick 
lcavc. Mr. W. T. Blanford was also absent for some tiruc, being 
cngagcd in working out ancl passing tlirough tlie press liis notes on 
the natural history and geology of Persia. He returned about the 
middlc of December, ancl proceeded to Surat to advise the authorities 
on tlic bcst nray of ol~taining a good vater supply ; aftcr which he 
took up the general examination of Sind. dnotlicr meinber of the 
staff, mhosc serviccs the Survcy was deprived of for the ycar, 
unfortuiiatcly fell a victim to his ovcr cxcrtion in the cause of 
sciencc. Dr. F. Stoliczka, who accompanied thc Rashoar mission in 

? tlie capacity of naturalist ancl gcologist, was rctuim~ng to India 
oi'b. rl rich harvest of notcs ancl collections, whcn hc succum1)cd to 

A h .  C I ~ C  cold and fntiguc encountcrcd in tlic cxtrcnle altitudes 
the: "j.(~rnir Stcppc and Kar:llrorunz passcs, which had unclcr- 
sk'lat ihnstitu tion not naturally strong. Dr. Oldham remarks 
! illClU[~, & 

tllnll ~{naturo wit11 peculiar pomcrs of observation ancl com- c \ i . ; c ,  
(,o,,,,lta cou,-iii a11 accurate and careful scliool of geology and 

milt to Ifis labours u~lhoundc;l zcsl, acutc :,I l'cctcd at l)*oua 
*lcspy it da rge  a i d  cainePully acquired knowledge, d l  of 
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nrllicll tended to render him one of the most usefill and trustec, of 
our colleagncs. But in addition to this, lljs gcllial temllernment, 
his so11nd jndgmcnt, 2nd his hcnrty apn,reciation of worlc of any 
Iiind in others, togcthcr with llis clear views of justice, and the 
unflinching expression of those views, maclc him also one of our 
most csteemccl and beloved friends and advisers. His loss to the 
Geological Survcy will be long and keenly felt." 

The Pal~ontologia Indica, which forms a noble monumcnt of 
Dr. Stoliczka's research and powers, will be continued by his trusted 
f ellom lal~ourer, Dr. Waagen. 

Mr. 'i\Icdlicott's time was pretty fully taken up with the cwrent 
work, b ~ t  a t  the urgent request of the Government of Bengal he 
visited the Garo Hills, whither it is now possiblc to proceed Fvith 
safety, and discovered a strong seam of fair coal in one of several 
detached basins of newer secondary rocks in the heart of the hills, 
north of the main ridge. 

Mr. Theobald, in a rapid examination of the area between tllc 
Ganges and Ravi, arrived at the conclusion that thc great mass of 
t6o Simalikh range on the east of the Jumna is composcd of rocks 
belonging not to the Siwalikh group, but to the older and distinct 
Nahan group, and tI1at on the further side of thc Sntlej thc Siwalikh 
rocks arc boundecl by tlle Una Dun. A large numbcr of fossils of 
these areas have been received from Mr. Theobald, but want of 
space in the Geological Museum at Calcutta prevents their being 
opened out. 

Mr. Wynnc commenced the examination of the Trans-Indus salt 
region early in the season, being accompanied by Dr. Warth, who 
was to form a sound practical estimate of the commercial value 'of 
these cxtcnsive salt deposits. Mr. Wynnc's rescnrchcs proved t11at 
tllc Tmns-Inclus salt region (excluding the Kala11ag.h salt) com- 
pl.ises about 1,000 squarc miles of country betnrecn tllc British 
frollticr and thc Rivcr Indus, and Kohat ancl Banan to tllc nortli 
and I t  is very difficult to arrive at any fiscd notion 
concerning the tllickness of the beds, but nowhere can it  bq -- 
that the bottoiv of the salt is seen, and it is known to e x ~ &  a 
feet iu tllicliness in some placcs. The salt is of a white all 
colour, and the greater portion of it  is remarkably plm and 
lcs5 saline ill taste tlian the Cis-Indm salt. The-qunfli! tribes, 
\\rorkcd in l(J.50. Tllcre are two mctl~ods or qunrryj-: abscncc 
gllnl)owlcr and By detaching tho salt in slal)s or A capital 
rock by mcaLs of pickaxc and wedge, carc bcin(. by Captain 
tllem of miform sixc. Owing to tho remarktcs hctmccn 

turned back 
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colour between tlie Trans-Indus and Cis-Indus salt, i t  has bccn 
fount1 oxpedieilt heavily to tax the latter, and impose a heavy finc 
1113011 all pcrsons in wliose possession thc formcr was founcl to tllc 
cast of tlic Indns. Thc arca of colzsuuiption is very extcnsivc, tllc 
radius cxcecrling 200 miles ill length. Iteport cvcn says that tllc 
Kohat salt is carried as far as Kandahar and 13alkh, but this is 
uncertain. It is said that Government sacrifices a great dcal by 
giving the Trans-Indus salt at  so low a rate, but this point requircs 
further research. 

By oarcful and detailed investigation Mr. Wynnc arrived a t  a 
coilclusion of some interest, confirming 1)revious ideas, tliat t l ~ c  
rock salt datcs from thc old teftiary pcriods, no rock olclcr than the 
salt llaviilg bccii noticed, and the salt itsclf appearing to be iatcr- 
ca,lated with tllc lower bcds or alniost the basc of tlic nunimulitic 
rocks. Mr. TVynne has since visited thc country lying bctwcen 
tlic salt rallgc and ICashmir boundary to tlie north. 

Rcfcrcnce was iuadc in last ycnr's Abstract1 to thc interesting 
investigatioils in wliicli Mr. Icing was engaged, in endcavolu.ing to 
fix thc corelation of the Goelavari sanctstoncs ~vitli cstablisllcd 
formntioas. Ulc has cstablishcd tl~rce zones in tlic Rajmchal scrics, 
two cllaractcrizcd by marine fauna, and a lonrcr one by well markcd 
Rajmelial l~lants, this last being closely superimposed upoii beds 
containing spccimeas of thc Kampti Dan~uda flora. Tllc cxplora- 
tion of tlic Ucdclndanole cod field was contiiiuecl uudcr Mr. King's 
snl~wintcndciicc, and soillc bands of poor coal and coaly shalc wcrc 
l~rovcd. Tllc 111ain coal may, 110wcvcr, turn out to bc in tllc 
ul111cr parts of tlie measure, which llas not yet bceli examiacd. 
Mr. Vaustavcrn has put donrn somc borings at  Jugiapettall, along- 
side of those formcrly made by Coloiicl Applcgatli, ~ n d  ~vhcrc llc 
l~clicvctl llc had found coal, but though tlie boriilgs mcrc carriccl 
don711 to tlic sub-crystsllinc rocks, not a tracc of coal uras discovered. 
Mr. King urns activcly engagccl in Jailunry 1875 in an examination 
ol the goltl l~caring recfs of Wynad. 

Mr. Footc mas first cngagcd in completing a survcy of tllc 
tllc ;Lo region of tlie Soutllcr~l BIahmtta region, ai'tcr wllicll Ile 
sli11nt tj,c;rcl)ort on thc sniall gold-bearing tract in thc Dalnbal 
T iilclu~liu. war. \ The slllallllcss of tllc arca and tllc scarcity 01 

tIlnr, 2:ll~~p h ~ i ~ c ~ c r ,  to o a r  l ~ ~ i t  littlc ii~tlaco~ncrtt ]'or :uly 
t1i.c 

''Jlr. Pootc tllcn took 111) tllc region ])ct\y~cn tllc Ililj 
, 'Ol, [F" c"ullb 
41 ; \ I  ~ ' ~ c t c d  as & 
AlcxPS' it p. 30. 
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ranges and the sea north of Madras, with a viem of completing the 
sheets 76, 77, and 95. 

Mr. Hughes' researches have been more of a dbectly economic 
kind, in connection with the manufactwe of iron. At the close of 
the year he had re-examined the iron deposits of Kumaon. His 
opinion thereon (which confums in the main variotts researches of 
the Geological Survey) is that there is abundance of ore and flux 
and fuel for operations on a limited scale. He then macle s revised 
examination of parts of the Raniganj field, and his report thereoll 
appcarecl in the " Records." His regular work clid not commence 
till January, ~rhcn, with Mr. Pedden's aid, he remapped the northern 
portion of the Wttrora coal field. On his recommendation borings 
were put down in the neigbbourhood of Bandcr, and beds many 
feet in tliiclilless mcre proved. This discovery is the more im- 
portant as the locality of coal is the nearest yet known to that of 
thc valt~able iron ores of the country. Tomarcls the close of the 
year Mr. Hughes was engaged in rendering general advice to two 
companies who propose to unclertake thc smelting of bon. 

Mr. Fcdclen, as stated above, mas occupied, in cornp&y with 
Mr. Hughes, in the Wardlia valley field. At a placc north of 
Warora hc discoverecl some fossil fishes in the uppermost bcds of 
the scdimcntary rocks, and this will help to cluciclate the age of thc 
bcds. 

Some progrcss had been made by Mr: Ball in the borings of the 
Dudhi valley, whcn hc was suddenly callcd away to Calcutta with 
a viem to his visiting the Mcrgui Archipelago. This trip mas 
subsequently abandoned, but hc was unable thus to completc a 
large out-turn of worli, although lie had timc to visit the wild 
clistrict of the Luni Pathaus mcst of Uppcr Sind, whcre some traccs 
of lignite had been scen. A full account of his trip has appcarccl 
in thc c c  Rccords " for 1874, p. 145. 

Tllc cxl~crimcntal borings for coal in the rcgion of tllc Narbacla 
Iycrc continucrl, but did not lcad to any discovery, t,hougli at 
Suliakllcri a dcptll of 401 fcct mas attainccl. Borings hal-c bccn 
commenced in the Taws Valley, with the object of saving 2'*11 
of mug11 casting from thc Sllahpur or Bct~d cod fidd. 1 -I and 

hlr. Willson continued his mapping of the n~r thcrn"~ tribes, 
the ~ ~ m d e l k u n d  Survey. One of tllc cllicf points of i J 

prevalence of quartz rcefs or vcins of a grcat sizr A ~ " 1 ' ~ ~ " ~  
%CI systems of trap dykes were also d Ci~tain 

being younger than tllc great qlmartz bctvcCn 
Mr. Hackst resumed his 1 JOLUS in Rajputana, twned 
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the greatcr portion forms a blank a t  present in the geological map 
of India. Mr. Mallet finished his examination of the coal deposits 
in British Sikkim and the Western Duars, where he considers therc 
is some prospect of the Damuda coal being made scrviceable by tlic 
adoption of some contrivance for the utilization of such powdery coal. 
His observations have led him to belicve that the Damuda forma- 
tion is here the loarest member of the rock series of tllc outer 
Himalaya ranges, the Darjilhg gneiss being thc topmost and 
youngest. This, if coafirmed, is a result of importance, and will 
tcnd to establish a well masked common horizon between the rocks 
of tllc Slimalaya and those of tlie Peninsula of India. 

I n  accordance with the scheme for training natives as geologists,' 
mentioned in last year's "Abstract," tlicre have been during the 
past year fo~w apprentices attached to thc Survey, and paid out of 
thc Survey Budget. One of- the four has now becn attached to the 
Survey for ncarly two ycars. Mr. Ball reports that he is attentive 
ancl milling to lcarn, but that his progress is very small and vcry 
uapromising. The othcr tl~rec, though rcceiviag pay as apprentices, 
have bccn doing nothing in connection with tlic Geological M,useum 
or Survcy, but have been attending courscs of lcctures anc2 instruc- 
tions at the Presidency College. They are thus bcing paid for 
learning what apparently they ought to bc able to prove their 
acqnaintance with before thch appointment. 

Dr. Oldham cxprcsses regrct in his rcport that his Dcpartment 
llas been hitherto unablc to complete a gencral sskctch map of tllc 
geology of Inclis. This has been principally owing to the frequent 
calls qadc  upon llis officcrs for various cstraorclinary purposes 
(oftcn not str~ctly gcological), as mcll as to sicklzcss and' absence. 
T,,. lillations of numcrous isolatcd arcas llavc bccn made; but 
witliout somc knowlcrlgc of thc intervening spaces, it is imprac- 
tical~lc to corrclntc tlic rocks in olzc part with thosc elscmhcrc. 
Dr. Oltllialn has accordingly for somc ycars devoted muc l~  attention 
to lwcparing scparatc descriptioas and lual~s of ccrtaiii divisions of 
tlic country. Bcsidcs l)al)crwclsting to districts and collcctorstcs, - -&lit 

sliqnt flrc of tllc gc010gy of tllc Central l'roviuccs, of Orissa, of /hc 
clrcsidcncy, and of tllc North-Wcstcrn Provillccs havc ' @ c l ~ ~ ~ l ~ ~ ~ ~  

l~ul)lishcd, wllilc ouc of tlic Piuljal, is rcacly for press, (li"?lml' 2q000gal ~vill  be soon taken up. 
"~ah ,  Y;-  .ar, Part 2, V0l. X. of tllc diesroba ~ r ~ n s  published, 

dr"'"cctcd as tlro p i t  d tt'lc geology of Pegu by illr. Theobald, and 
AlcxB" i t  

wag ca], 
I p. 32. 
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part of Vol. XI., containing a report by Mr. Mallet on tllc geology 
of Darjiling and thc MTcstern Duars. 

T l ~ c  Recorcls mere issned quarterly as usual, and contained 
23 papers on various ]mints in t l ~ e  geology of India. Four are 
valuablc summaries of thc geological results obtaincd by thc late 
Dr. ~toliczka during tho mission to Kashgar, and ollc a note on 
the Altum Artush by the samc hancl. Of practical papers there are 
notes on the iron orcs of Kumaon ; on the r a r  materiais for iron 
smelting ; on petrolcunl in Assam ; on the subsidiary materials 
used for artificial fuel ; on the building and ornamental stones of 
Inclia ; on potash salts ; on manganese 6re ; while descriptive notices - are given of parts of northern Hazaribagh, the neighbourhood of 
Murree, of Kangrn, of the Garo Hills, of the Luni Pathan country 
west of Sincl, and of the Soutliern Godavari country. 

Of the PaZao~ztoZogin l i ~ d i c n  the concluding parts of thc 
cretaceous fauna of Southcrn India mere published. before Dr. Sto- 
liczka's departure for Icasllgar in 1873. The illness of Dr. TVaagci~, 
his successor, has prevcntccl full progress being made, but two 
parts of the Kachh Ccpllalopoda havc been completed. Tllc 

. later part contains an illustrated description of a very interesting 
form of rhinoceros (79. deccn~zelzsis) found by Mr. R. B. Footc in 
fluviatile cleposits in Belgaum. 

Large additions of books and publications havc been rnaclc to the 
library ; and some valuablc collections of fossils from thc Sivaliltli 
range, the R m a l  Pindi and Jhilaiv districts, tllc Milam pass to thc 
north of Rumaon, and othcr localities, have becn ,for~rrardcd to 
thc Museum by officers of the Survey. 

VI. 
THE ARCIIEOLOGICAL SURVEYS OF INDIA, 1872-3-4. 

Gcneral Cunningham has published his fifth report,,' containing 
thc results of an archzological tour madc by him through thc 
Punjab cluring thc cold season of 1872-73. 

Yusufzai, whcrc hc secrns to have brolicn ground, is l t~~own & ) t 2  to I. bc 
r i d  in ancient rcmains, and it is rcry desirable that, bck 2"e aipc 
lessen a11d clctcrioratc, efforts should be madc to sccure 

-J I)m and 
u~for t~u~ntc ly  l l ~ c  bigotry of tllc pcoplc xi11 suffer F .nlw'J tribes, 
visit only t l ~ c  soutllcrn half or British district of Yl i,yj3 abscncc 
sl~ondh~g to t l ~ e  ancieat I'enkolri ilia). Dr. ~ c l l c ~ , ~ ~ ~  

1 fi capital 
in11abit:ults as nunibcring 132 to tllc squnrc rnl 0 by Captain 

1 Arcl~aelogicnl Sur\c,y of lntlin. Rcport for tlie yclnr 1872- C L ~ ~ ~ : C S  bctmcen 
\ 
j ham, C.S.1. Vol. V. Calcuth, 1875. -, turned back 
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times, judging fi'om the numerous mounds of ruined cities and 
villages, tlic population must have been niuch denser, thc water 
supply morc plentiful, and tlic forests more abundant than now. 
Of the latter we ]lave a proof in tllc fact that tlic Emperor Babcr 
and his solcliers huntccl tlic ~liinoccros tllcrc ; and as regards watcr, 
Yuzufzai offers many advantages for securing an artificial supply,- 
a fact which xras not lost sight of by the keen-sighted and thrifty 
Buddhist population tliat held the country for so many centuries 
bcforc tllc conqucst of Mallmud of Ghazni brought in the ral~acious 
3lusalmdns. Tllc population of the Yusufzai plain was probably 
about 300,000 at tllc time of the Muhammadan invasion, bcing 
more tllnu cloublc the l3rcscnt slumbers, ~vhilc thc fertility of tlle 
lands from irrigation was rcfcrrcd to by llic Chilicse l~ilgrim 
Yung in A.D. 510. 

An cxaniination of tlic nunicrous mounds in the Yusufzai plain 
brolxgllt to light coins, sculptures, picccs of pot terjr, beads, alld 
bones of men ancl animals. The coins p r o ~ ~ c  that niany of thc 
mounds are tlle ruins of villages, ~ ~ ~ l ~ i c l i  nTcrc occupicd from a 
period preceding the invasion of Alexander, clou-n to tlic timc of 
3Iahmud of Ghazai. Tlic inscriptions found are in' the Aryan 
character, and appear to show tliat iiiost of the Buddhist monns- 
tcrics ant1 temples of Yusufzai datc betnrccn B.C. 50 to A.D. 130. 
Thesc bnilcliugs existed in tlic carly centuries of thc Christian cra, 
11nt in the time of tlic last of the Chinese pilgrims, Brallmanism 

-rlc some progress, thc king in particular being a clctcmincd 
W' +llo~~gll  tllc ;y!qp!c: ~rc!'c still attachcd to the old faith. 

c-q 411. - 
* I . ,  dt~tLtlliisln continncd to tlccline, and tliougli its 
:till sun-ivc in n~unbers, tlic 13rahrnanica1 coins, mhicl~ arc 

,ingly nnmcrons, sliom tlic asccndaacy of the latter rcligiolz 
.nvc bcca completc during tlic two cenlurics prcccding tllc 
~stinu vrs. 
~&bl~~~z-garhi ,  ~vliicll was visitc~l by Gcneral Cunningham, Iincl 

I l>rcviously dcscribcd by Dr. Bcllcnr as 1)uilt on tllc actual ruills ' , 
built town; and this ol~inioa is bornc out by Gc~lcral 

'I , n~lio, aftcr csan~ining tllc mounds of ruins, arrivctl a t  

i 
that tlic circuit of illc old town had been about four 

\ iilclutliug tlic suburbs, its population must liavc ' than 20,000 inl~nbitnlxts. The psoplc said it 
(\i'Ckl~(: country ;-a tlirory stmngtl~cncd by tllc f n c ~  

C (Y\i l( \ ,  
$1 :\\\ 

ectcd as tlic sitc for tllc grcnt rock inscr ipt i~l~ 

I '\ 

.ay it mas cnllcd Ssttdmi or Setram ;-nan~es h\cx? 
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1~11icli Gciicral Cunningham bclievcs to be corruptions of tlic name 
of the famous Buddhist princc SndBna or Snclatta. 

It is mentioned by the Emperor Baber uncler the name of 
Makam. Sevcral mounds in the vicinity of the place were 
examined by Gcneral Cunningham, but tlic two most interesting 
points in  his researclies are the cliscovery of the cave in the 
K$~*am$r hill to the north-east, and the obtaining a faithful copy 
of the grcat rock inscription of Asoka. The cave has no special 
namc, and contained only one room, according to the natives; 
whcreas the cave of Sudatts, with which General Cunllingliam 
sought to iclcntitg it, containecl two. But aftcr a minute searcli he - 
spied a small dark hole at  one end, which, oil being enlargccl, provecl 
to lead into a second chamber ancl establish the identity of tlie cave 
with that of Prince Sudatta. ~ h c  identity was clinched by the 
cliscovcry of a great block of stone 12 fcct square, just in front of 
the cave, ~vliere Sung Yun says there was a great square stone on 
which it mas said the prince mas accustornecl to sit. 

Accordiilg to tlic Bucldhist legencl, Prince Wcssantara, named 
Sucldna and Sudatta, or thc " illustrious givcr," in the narratives of 
thc Chinese pilgrims, Trns noted for 11is cxccssive liberality, mhicll 
lccl him even to givc away any of his possessions he might be asked 
for. A t  last hc provokccl the indignation of liis pcoplc for giving 
alvay the richly-prizcd white clepliant. of Simi to tlle Rajah of 
Kalinga, mas banished, The religions liistory begins at  thic 
p i n t ,  and w@ygf4pef, &t&U@ked *b--h -sfbr:r career possnr 
monument O - W ~ ~ Q  f?~g:!. ~ I I ~ c '  Y u ~  
T1 -g called tlic dtg d &dd%# P o = I d a  aicl Fo-;lrada 
tively ; and t l ~ e  position nssigncd to i t  by tlie latter limits 1 

neiglibourlioocl of Shtih1)Bz-garhi, 134th which Gc~ieral Cunnr 
is convincecl Ibnt Po-k~-slrcb or Po-slra may bc idciztificd. I-IL 
incliiics to thc notion tliat i t  corrcsponcls witli the Bazaria of A4 
and Qnintus Curtins. A monastery, which stoocl on thc 
wlierc Sudhns's son and daughter mere sold by tlic Brahrn. 
whom they liacl l~ecn given in charity to serve as slavarjc 
probal~ly represented by some ruined mounds outsidc 1 and 
of thc old city; and t l ~ e  tcmple of the wllitc 
according to Bong Yun, " contained stonc image! ibscnca 
and vciy bcaotifol, vcry many in numbcr, and A cqital 
suffioh:nt to dazzlc tlic eyes," is now to bc $by cqtain 
mound by tllc roacl to Karamar. At  50 lipcs hctmecn 
milcs 1V.X. of tllc city, IIwen-Tlisang places ' turned back 
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lat 
,: qich tllcre was a statue in blue stone of thc goddess Bhima. TlLis 
s most probably the EhmmAr pcak, 3,480 fcet high. 

Tllc great inscription of Asoka is engraved in Aria11 cliaracters 
,812 a large shapeless mass of trap rock, 24 feet long, 10 feet high, . 11g 011 

3 and 10 fcet thick, the greater portion of the inscription bci 
the castern face, but some being found on the western. After 
sevcral attempts, a careful copy was successfully taken by tracing 
the lctters out with ink, all doubtful portions having been examined 
in diffcrcnt lights. As no photographs can be taken, on account of 

, tlie slopc of the hill, this transcript is tlle most accurate copy that 
could be made. General Cuuningham proposes hereafter to collate 
it wit11 thc Khdsi and other vcrsions of Asolia's edicts. Tlle 
lvesent inscriptioil establislles a fact of importance with regard to 
tllc risc of tllc Andhras, mliich it'lllaces back to B.C. 2G3, or cotcm- 
porancous with Asolra, instead of B.C. 21, the date hitherto 
acccptecl. 

The ruins of Takht-i-balii, so callcd from two small tanks or 
rcscrvoirs (; ?mi) on t,hc hill ~vbich had been previously cxarnillcd a t  
somc length by Dr. Bcllew, were next explored by General Cun- 
a in~ham.  Tlicy are situated on the crest and northern slopc of a 

3 
projecting spur about 28 miles north-east of Peshawar, and com- 
man(2 an extensive vicm of the surrouiicliug country. The religious 
buildings arc the most important, and coilsist of a s l z q ~ a  swroundecl 
OIL three siclcs by chapels, an open court wit11 lofty chapels for 
colossal statues, a monastery with cells, and illinor edifices. The 
chal~cls mcrc many of them rledicatcd to the memory of holy mcn 
or of powerful kings, whose statues were enshriuccl in them, in 
addition to a single figwc of Bucldha which cacll chapcl most 
probably contnincd. The chapels, as well as the principal statues, 
would appcar to hnvc bcen gilded, ns even 1101~ in Burma. Some, 
howcvcr, of the plaster statucs llavc bccn siillply colourcd rcd. As 
tlic walls of somc of tl~cse cllapcls arc still froin 25 to 30 fcet in 
llcight,, it is probable that tllc statues m ~ u t  have beell ncarly as 

-I vicw borilc out by fragments of colossal figwcs found by 10f!~~j:ls 
qg , and Scrgcant Wilclier. Thc large c o u t  in whicll tllesc 

t''c O'd @p~ourd is situatcd bct~r-con tho mouastcry and tho stopa, 
' i ~ ~ ( ) r - ? 3  ()f rl,,,, 
*()II(III(~~., 

wn portion colltnills some platfori~~s 11rhich Gcncral 
' ''' "onll'O 1is fonncd at ollc lilnc tllc bnscluents of stupas. 

il' ' ' 'i '" r i ' ~ l ( '  
t l lp bably hcld about 33 persons. Outside of it on 

ilcxnl'dclillfi i'lcll p) * unroofed quadranglo, will, Galls 30 feet lligll, 
y'lio'l is 1)r.(?'ibly have bcea uaod lor tlrc lllontllly mcctjn6.s 

It 1 colllpo~cc c 2 
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of tllc fi'ntcrnity. Tllc nnn1l)cr of private ]louses still stmldj\"e 
sl~onr ihnt the placc must oncc have bccn of some consequence. 

T\lrO mid a hall' lvilcs to the south-soutll-east of Takllt-i-balli arOf 
Ille ruins of Snllri-Bdllol, an ancient city, lwpnlation ice 
i'onuer da3.s of about 3,000 or 4,000. The immense accul l l~lat io~f  
of ru1)l~ish would seem to place the date of its occupation as far ! 
l~nck as 2,000 B.C. The place was probably very marshy at one ' 
tiluc ; and this, General Cunningham believes, may very possiljly I 
hnvc bccn caused by the Cabul river having then flowed in a north- ; 
castcrl~ly direction towards Sahri-Bahlol instead of its present E.S.E. U 

direction. Thc most conspicuous ruin is a lofty mound or stupa, 3 

(in all l~robability built to comnlemoratc tllc place where Bucldha . 
gnvc his cyes in charity), which had been examined by Dr. Bellew, 
and had 1,rovcd to contain human alld othcr boncs ; while fro111 the 
ncljoiniilg ruins had been obtained a quantity of miscellaneous 
rclics, which are now in the Lahor Museum. General Cunning- 
lialll is inclined to attribute the date 500 or GOO A.D. to the topc, 
mhilc Sallri-Bahlol itself he would identify with thc city men- d 
tioiled by Ilweu-Thsang, where the Rishi Ekasringa had residctl 'f 

1)eiorc tllc timc of Asoka. A long low mound in the vicinity oC h 
Dr. IJcllnw's tope yielded 10 statues, figures of Buddha, varying ill 
size from thc colossal to half size, n liead of a king, with moustache, 's" 
long ]lair, and a tall head-dress, and othcr sculptures. Scversl 11 
picccs of pottery, with a curious black shiny glazc both inside ant1 11" 
out, n-ere also discovered. One discovery of interest consistccl of n 
1)roken Z ~ , Z I / ( ~ ? L  of ~vllite marble, with a portion of a single facc of 
Sivn, tlli5 being tllc only sculptured evidcncc of the fonncr existellcc 
ol B1~nlllnanism foulld by Gencral Cumlingham in tllc Ynsufzni 
dist l'iCt. N ~ m i ~ m a t i c  cviclcnce, however, is frcqucnt, coins bcnring 
1 l l c  l)Llll or Sivn 1,cillg constantly found. Tllc few coirls l~roill,rlll, to  
Ccncrnl CLulni~~gl1am comprised scvcrnl carly Intlo-Scythian spechi- 
Illcns, sllo\\ring ib ;~ t  tlic place must llnvc bccll in cxistcllcc at  tllc 
1,cginuillg of thc Cll~istian cra. 

'l'llc Bndtlllist ruins at  Jalnal-Garhi occupy thc to11 nEcut1 . Jlill 
oT~Cr100]ii17g tllr, village, and about boo feet ~ ~ O V C  tll(: ic ' alp,  

I and - C: 

scnll)turcs arc illore numerous and in better ~ P C W P , ~ U ~  . tribes, 
tllo\c ill Illc otllcr ruills ; and scvcral statues an igc~ , absence 
( 1  i t  t of 1 : i  c r c y  c .  T L R I ~ ~  
i:leludc i\ro l)ri~icipnl a~l ( l  otllcr smaller bloclis ; c thy c~l,tdn 
c,l' :L I.II.SC stlll)n h~l r~-o~i idcd  ~r i t l l  a circle o libty bctmccn 
!, r )1,~(1, ~~ , l , i c l l  : ~ [ l ~ i o i ~ ~ s ,  of all tllc l)uil(li~~gs or :cs turned back 
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: :stablishmcnt, disposecl in a series of courts or blocks of l)nildil~gs. 
atL notable feature in tllc sculpture of tllcsc clla1,cls was the occur- 
r;cncc of sc~rcrnl capitals of pilasters ill thc I~ldo-Corinthian s t ~ l ( % ,  
ihvitl1 1,ol~lly dcsigllctl volutes, :111d t,wo ticrs of acmltllu\ I c ~ \ - c s  tlcpl)ly 
bud  clclicately chiscllcd. Soinc of tlic121 llarc smnll iisnrc\ of 
$uddha, cithcr sitting or staudiag anlongst lllc nca~ltl~ns leal-c.;, aucl 
; @any still prescrvc traccs of gilding. Soilzc of tllc scull,turc.; 
dtouncl in one of tlic courts wcre very good autl interesting, iiiclutl- 
l~l lg  illany statues of kings, i .e. ,  figurcs with mustnchios, jcrvcls 
u*o~~ntl  tlic ilccli and uppcr arm, and sanclnls on tllc fcct. 

'111~ religious cstnblisllincllt ou tllc liill of J:~ilial-garlli IV:~. 
riupplicd with water by ail artificial reservoir in ~vhicll tlic rain \\.as 
q;ollcctcd. Accordilig to the iuhabitants i t  is qnitc full in tllr 
,zaiiis, and generally lasts for thc greatei. part of tllc Scar. 

The ruins at Kharkai havc not bccn csarniiled yct, but solllc 
scull~turcs have bcen obtained fro111 thcacc; and somc ~vhicli 
Gc~lcral Cunningham sccurecl, tllrec slabs, 1\~11ich, from tllc Arynil 

~lettcrs inscribctl thcrcon, lie coilsidcrs wcrc origiilally tllc tllrcc 
,sides of a rclic caslrct of Ar ja  Dcva, olic of tlie illost l~roiilinc~lt 
,rlisciplcs of Nhgdrjuna, and a wcll lrilolvn lcadcr of tllc Bnddhist 
churoli, about tllc bcginuing of tllc Cliristian cm. 

Tlic ruins on tllc hill of Rhiligat close .to Nogrhm Ilatl l)rclL 
nlrcady rlcscribcd by Bcllc~v, Lonrcntllnl, and Cunl~inqllam, 11~1, 
bcing just 1)cyonrl tlic British frontier, liavc l~ccil as yct hot sl11)ci.- 
ficially cxainincd. Tlicp arc deserving of nlorc coinl)lctc study, tllc 
ncatncss and accuracy of tlle architccturc alonc bcing dcscributl as 
nrontlcrful. 

Gcllcral Cunuiilgliam devotes somc pagcs to a dctailcd considcm- 
tion of various inscriptions brought a t  cliffcrcnt tinics from 
Yusufeai. One of tl~csc, st simple rccord of the buildiiig of a slupcc 
by some pious Bu(ldliist, clcrivcs sl~ecinl intercst from tllc mention 
tlicrcii) of King Gondopliares (A.D. 21-51) of thc Sax011 Lcgcntl{c 
Azcl;, rve,&o is recordcd to llavc rcccivetl St. Tllpinas a t  his court. 
dL , nlltl tjIp 2 this legcnd, St. Tl~omos was sold to Gondol~l~nrcs as: 
(lu~:!jns anti p i d  to havo cowertcd the ki11g IlirnsclC ; but to lla~-c 
]nl.g,.c,tl,c Oltl c i p r d ~  and gone to thc col~nt~ry of King JIcodcus, by 
tlisc.()r$q of rll;,q~nt~ally pllt to tlratll, ns .soi~lc say, a t  C~"lninii~a, 
(-l~lq,l(.,nl.r caomp;r :~ccollnt mnkcs hi111 out lo ii:~rc roevcrted 
Al:llli (\,,il,l(, tl,(,la~v, n'[ig(loi~in, lor 1\~11icll 11c \ \as  tl~rown illto 

3 put to dcatl~. A l c ~ ~ l d c l i l r ~  tllcll 1,1 
V C S ~ ~ T I ~  1~111li 01' t l ~ c  Jntl~is, olq)c~sitc. ilttoli, ~ r k o t  is l)rc 

tb slrongllold 01' 1:aj:l llodi or Utli, nhicll 
3 Conl1IoScc 

c 3 
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~ e i e r a l  Cunningham would identify with the great Indo-Scythiahc 
racc of Yuti or Yucki, who became masters of the Kabul valle 
towards the end of the second century B.C., and had extendelof 
their arms over the  jab ant1 North-west India before the, 
beginning of the Christian era. 

ig General Cunningham also visited Shahderi, nrhicll he is 
more than ever inclined to identify with tlle ancient Taxila, parill\ 

39 because of its position, and partly because of the great extent o a1 
the ruins as compared with any others between the Indus and the, . 
Bydasl>es. Some of his excavations have brought to light 
Buddhist Vihars adorned with Ionic columns of pure Greek desiFnhe 
the first examples of this order which havc yet been found. in India :,I 
The bases of the columns of one of these Vihars coi~espond,~ 
exactly with the pure Attic base, which, as in the Erectheium ,e 
.at Athens, was very commonly used with the Ionic order. But 
the capitals and volutes differ, so that altogether this uniquc b 
specimen of the Indian Ionic secms to bc of a rucler and more 
primitive type than some of the pure Greek examples. Thegcl 
temple is to all appearances that clescribcd by Philostratus (see Vita of 
Apollonii, 11. 20), in which he saw tablets of brass, with rcpre-,I, 
scntations of the dceds of Alcxsncler and Porus ill various metals,.,,; 
~vliich may possibly bc idcntificd with thc sculptured alto-rclievos 
of the Buddhists. Twelve coins of Azas were discovered by 
Gencral Cunningham, proving that tho date of the tcmplc was as 
old as 80 B.C. 

Another Budclhist Vihnr nTns cxcal-ated on the south bank of the 
Tabra Nala, and plans of a tcmple and of a great monastery and 
stupa at Sirkap were made ; the latter, from its name Babar Kh&na 
(" House of the Tiger "), being apparently the famous monumcnt 
crectecl by Asoka to commernoratc thc placc where Buddha hacl made 
an offering of his head to appease the hungcr of a starving tiger. 

The great Manikyala Tope had becn visitcd by Gcneral C u d n g -  
ham in 1863, but since then thc whole of the lower part 'at h e n  
excavated, and the grouncl around clcarcd, so that on I -d 
visit hc was enallled to make fresh measurements, ar :' allllill 

It is built of lluge rough blocks of sc. ''1 C 

127 feet in diameter ; the height of the domc is g ' ~ ~ - ~ y ~ t r i b c s ,  
L i c w F  

of tllc cylindrical base on which i t  rests is 153ni - ~ ~ S C ~ C C  

flights of stcps facing the cardinal points led A capital 
terrace, and the mrllole was most probaldy " 'by Captail1 
Bud&ist rdling. The carving of capitals 8ht l ib& ~ ) ~ I h e e n  
were of the Indo-Corinthian stylc, and br~r'~'~"urlled back 
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1, iage arc still plainly visilllc. Gcncral C~lll1iil,;'l1a111)S ~011clu~ioi~s 
,' a that the tope was built origi~lally in tlie time of I Invis l~l~a 1,y ' s Satrap Karasiva, and aftcr the lapse of sevcral centuries rcl~aircd 
I ith Kankar faciugs and mouldings, about A.D. 720. 

~ o m b  excavatioil 1,000 prcls to the south-east of the tope 
I '  :vedcrl two gigantic heads of Buddha in coarse sandstone, thc 

i ,atues of which must havc been fully 20 fect high. 
In  dealing wit11 the antiquities of the Salt Range, General 

I :~uzllin~harn gives a rapid sketch of thc history of the table land 
3tween tlle Indus and the Jhilam, touching upon the Kashmirian 

Lscendancy, in order to explain and account for the existence of a 
numbcr of old Hindu templcs in the Salt Rangc, all belonging. to 
tlie Kashmirian stylc of architecture, ancl apparently to tlle tlnlr 
)f Avant,i Vamma, the most flourishing 'periot~l of the Kashmirian 
rule (A.D. 854-883). llallot, the &st place described, corresponds 

,closely with Seng-ho-pu-lo or Singhapurn, the capital of the Salt 
Range of H~vcn-Thsang. The fort justifies the Chinese pilgriln's 
lcscription of being clifficult of access, as it llas a precipitous cliff 
,from 100 to 300 fcct in lleight on three sides, and is protectccl by 
a fortificrl ciiff on the fourth. Tllc only remains of any antiquity 
at RIallot are o tclvple and gntcway built of coarse sandstone, in 
thc IZasl~mirian stylc of arcllitccture. After leaving Mallot, Emcn- 
Thsang travcllcd np~vards of cigllt n~ilcs to a stone stupa of Asolio 
s~wrouncled by 10 spriugs of water. This Gcilcral Cunningham had 
now prctty satisfactorily identified nritli thc holy fo~ultain of I<ctas, 
above which tllcrc arc still scvcn pools round tllrcc siclcs of a rocky 
s l ~ ~ ~ r .  ,Across tlic bed 01 thc strcanl abovc tllc lioly l~ool, therc is 
na cilzbankmcnt, whicli, in .:'w days of Kashmirian rulc, retained 
tllc accumulated watcrs of tllc valley for irrigation. Both a t  Ketas 
and at Mallot numerous coins 01 thc carly Inclo-Scythian rulers 
I\-crc fo~ulcl; so hot11 plnccs lnny he assnmcd to havc bccn occupic(1 

-fore the Clirislinil . .... Ncnr B11on 250 coins were discovcrcd, 
liich wcrc rccog~iizcd to be purc Greek, of IIclioklcs and 
a*,  and the otllcrs as Ilzdc-Scytllian, hs coins of tllc IIiudu 
tlu;lLajns and 3Iudal1lmada1 rulers. 
largetlic old citics in the l~lains of tlic Punjab arc marlied 
discol-c's of ruins, very dmilar to tliosc 011 tlio Y~sufzai,  
(*onq11c\arc ( W ~ ~ J I O S C ~  of hl.icks, nnd not of stones. [t is 
Malli (\\~il)l(.  at  the: l~rcscnt timc to form t,llc faiIltcst idcn 
Alcxandc~ing tlici~ prcvalc~it. 

orkot is l~rol)ablg thc lofticst of all thc mounds 
'r composcd of sun-driccl briclis, partly faced 

I c f 
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with burnt bricks, b ~ ~ l t  on a natural eminence on thc bank of tylliaI 
ChenBb. To the east there is a large sheet of vaie? mhiaU?e 
clo~~btless occupies the place whence the many millions of sulde, 
driccl bricks were obtained. Burnes visited Shorkot in 183 of 
ancl dcscribed it as a monncl of earth surrounded by a brick ma tll(?,e 
anel so high as to be seen for a circuit of six or eight miles. BLOT lg  
obtaineel from it a coin of the Greek king Apollodotus ; and ~ c n c r ~ ~ ~ ~ h e  
Cunningham received from Shorlcot largc parcels of Inclo-Scythi: ,1'Y 
coius, provino its antiquity. Besides the coins, beads of crystak,ial 9 
agate, comchan, kc., were found, as well as moulded bricks ,m:s; 
1-arious patterns, which are a characteristic featurc of all the citicbnlm 
in the plains of the Punjab. Some of the bricks bore inscriptionda'lle 
dating apparently between 79 ancl 310 A.D. e cl 

The ruins of Harapa are the most extensive' of all along th{ve 
banks of the R&vi. They comprised, a t  the time of Blasson an(l t ' e  
Burnes' visit, a ruined -castle (now no longer in cxistenoe), a t o m b ,  if 
of a qigantic Naogaja, ancl portions of a largc squarc building ~ v i t l l , ~  
rooms surrounding a courtyard as in a Buclclliist nionastcry. T l l ~ ~ ~  
walls mere very massive, Jut the whole have now been re1110vcd~~ecl 
and have sufficed to furnish brick ballast for about 100 miles of the, of 
Lallor and Multan Railway. Harapa is probably tllc Po-fa-to ofJ-ell 
Hwen-Thsang, thc population of wliich was very clense, therc being at -1 

the time of his visit 1,000 monks, besicles 20 Brahmanical temples. 
Depalpur was a place of much importaiice during t l ~ e  ~\~liolc 

period of the Pathan rule, and had, according to tradition, 84 
masjids, 84 towers, and 84 wells. The acljacent lands were n-atercrl 
by a canal drawn by Firuz Shah from the Sutlcj. 011 the banks 
of this canal there stoocl a t  thc time 09 Gcneral Cunningham's visit 
in  1838 a masjicl ascribeel to Firuz Shah, but this has since becn 
pulled down to supply materials for civil buildings. 

Tulamha mas once a strong fort with a11 outer rampart 200 fcct 
thick, but  mas al~andoncd in colxwquencc of a changc in t l ~ c  cour.: .ag- 
of the Ravi, which took a morc northerly direction, ancltJqat hCcn 
off the principal supply of mfatcr. I t  was sacked and r -d 
Timw on his may to Delhi, but the fort escaped. of  4l. Ilill ,, a l r  , 
facings of the olcl rampal-ts mere then removed to b Jc 
of the new town. Several specimens or ornaniel?F[p:anl 

d and - " 
,;tgcs ; tribes, 

brougllt from llcnce by Gencral Cun nil ~gilnm. 2 absence 
Yultan s n s  f'omrrly si t u ~  twl 011 1 w, islnnrl:fill(1 A cal,ital 

some cenburics ago this rivcr cl~angcd its coulc f . by Captain 
Clicnalr 32 miles above Multan. I t  is now a lldbg 

~nantlcrl Ibrtrras, sitlintrd on oppoaitc beuhs cs turlled back 
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stands nearly 40 feet higher than formcrly, owing to tllc accumula- 
tion of rubbish of centuries. The fort ~vas a mile and a quarter in 
circuity and had 46 towers or bastions, including two ilanlii~lg 
towers at  each of the four gates. The rralled city 11-3s very nearly 
threc milcs round, and thc whole circuit, including the unmallcd 
suburbs, betmcen four and a half and fivc milcs, 1~-11icll agrees 
closely with Hwcn-Thsang's estimate of 30 li. Duriug high floods, 
however, the waters of tlie Ravi still flow down their old bed, and thc 
ditchcs of tlie town are filled. I n  tlie timc of Hwen Thsang tlicrc 
mas a magnificent tcmple crectcd to the sun god Aditya, wllose 
statue mas of purc gold adorned wit11 prccious stoues, and appears 
to liavc been greatly venerated. Both temple and statue are said 
to have becn destroyed by Aurangzib, but Geacral Cunningham has 
succeeded in satisfactorily identifying the site as being cxactly in 
thc middle of thc fort. From a consideration of the lcgend of the 
building of the temple and making of the idol (as rclatcd in the 
Chach-Nama in Dowson's edition of Sir 11. Elliott), as well as 
of the devices on tlirce silver coins, each of which bears a rayed 
lieacl like tliat of the Indian sun god, General Cunningham is led to 
asciibe its origin to Diwaliij, the founder of a dynasty of kings 
which ruled over Mnltan and Sinclh for 137 ycars prior to thc 
usurpation of tlic 13mhmnn Cllach. Tlic only Hindu remains a t  
Multan are sevcral gigantic stonc rings called Alankas, similay to 
some at Hampa, and sollle fragnlcnts of statues in a tcmplc, which 
are said to have been made by Ader, tlie father of Al~mham-so 
coinplete has been tlle clearance of idolatry during the Bluliam- 
medaii rulo of upmrards of 1 2  centuries. 

I n  the nbscllco of Hind; remains, General Cunninghaill sank 
sevcrd mclls witliiu the fort, but only one yiclclcd objects of 
interest. I n  this one tlic prcsence of two coins of diiycrent dates a t  
iliffercnt dcptlis tcncls to prove that the acctmulation of dkbl-is ],as 
1)ccn about 22 fcct iu 2,000 .years, or at t l ~ c  rate of 1; foot pcr 
century. Glan (1 tilcs aud bricks mcrc discoverctl, aud arguing 
from the depth of C ~ C  '' hycr " or strat~un in mliicll tllesc occurred, 
a coilfirmatioil is afrordcd of the bclief that glazcd tilts were intro- 
tlnccd by the ~lullammaclm~s, and that thc older bricks nrcre much 
lfll'g(\y tl~all t l l ~  11101'C nl0d~1'11 ones. Tnro 1nyc1-s of asllcs n-cre also 
tliscol-t~rccl, ant1 .lcin l~ositions corrcsl)ol~tlctl rc1.y ncnrly nritl1 tllc 
c - o l ~ c ~ ~ ~ ~ s t  of 311- 1:111 i l l  11.1). 712, ni~d tllc c:q,tnrc nlltl i~~nssnerc, or  

i\l a l l  i (\\  hicll Golccrsl Cauningllnin lins itlcntifictl nIiLltnn) by 
Alcsanclcr's solclicrs, ~\rlicn caraged at Cllcir comnlanrlcr9s ,,rouud. 
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Multan .may probably be iclentified with the Kaspaturos of Ecro- 
dotus and Kaspeira of Ptolemy. 

The Mnhammaclan mmains at Multan consist of several of thc 
long brick tombs assigned to Nao-gajas or c c  lline-yarclers,'9 as tile 
existing tombs of Muhammadans fallcn in action against Hindus 
are called throughout the North-West Provinces and thc Panjab. 
Every one of these is described as a warrior and martyr, and thc 
tombs are of gigantic size. It is a curious Pact that Hindus as well 
as Musalmans pay their devotions a t  these tombs, and place lights 
before them on Fridays. The chief monument ill Multan is the 
great tomb of .  Rukn-ud-clin, the grandson of Bahdnral Hal<. It is 
an octagonal building of red brick, bondcd wit11 beams of sissu 
woocl, surmountecl by a hemispherical dome, and about 100 feet in 
height, and, standing in s conspicuous position on the north-wcstern 
cdge of the fort, can be seen for a distance of 12 or 15 miles all 
round. 

The rich district of Jalandhar formerly comprised thc whole of 
the Upper Doabs between the Ravi and Satlej. It mas also called 
" Trigartta" ?r the land matcred by thrce rivers. Thc capital 
of the country was the city of Jalandhar, 2nd Kot Kansra or 
Nagar Kot mas the only stronghold or plncc of refugc in timcs of 
troublc. According to thc legend, the fainous Driilava Jtilantlhara 
from whom tlie name is derived was thc son of thc Gauges by tllc 
Occan, who is consiclered the Father of ICivers. Wllell the boy 
mas grown up, the sea mithclrcrn his waves ant1 left n tract of 
country, extenclino 300 cojajzcts in lcngtli, as resiclcilcc for him. 

? 
This, Gcneral Cunnnlgham thinks, mould appear to 1)c a traditionary 
remembrance of the fact that tlic sea formerly extenclecl up thc 
valleys of the Gangcs and Inclus, a fact which was clemonvtratcd 
by the late Dr. Falconer in his " Palacontological Mcmoirs and 
Notes." 

The R,ajas oE Trigartta-or Jalandhara llavc playcd but an mim- 
portant pa17t in history, so far as me kuow, yct thcir names nre so 
frcqucntly brougllt to noticc in inscriptions or in tllc IIiilcll~ liistory 
of Knshmir, or in thc Muhammadan history oY Ilcllli, that thcir 
gcncalogy is of some importa~lcc for rcfcrcncc, both to the historian 
and thc numismatist. From various sourccs General Cumlingham 
has l~een cnablcd to give thcir genealogy for a limited period, i.e., 
from 1315 to 1847, A.D. ! 

Thc old fort of Pathaizkot, situated in tlie nGdclle ol a narrow 
neck of land between the vallcys of the Bias and Ravi, at tho ~ o i n t  
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where they leave the hius, naturally became tllc Pleat cml'oritlln 
betwecn the tmo Gel1 valleys of Kangw and Cha~ba9  alld great 

of Lallor alld J:~lancllla~. The name is said to dcrivcd 
from the Hindu Pntlt&ja n road, and to haye nothing to (lo vith 

Path&lls, b ~ l t  this point is ull~cl'tain. old fort is 
a mere mound, but it fwllishecl bricks for the Bari Doab Canal* 
The bricks mere of a, very large size, a sure sign of Hindu origin as 

of yea t  age. Among the coins discovered mere only two 
of tho Hindu rajas of Kashmir, which confirms the historical fact 
that tlleir rule did not extcnd east of the Ravi- The most curious 
specimens, however, VTere six early Hindu coins dating as far back 
as the beginning of the Christian era. They are thin pieces of 
copper, either square or oblong, vith a temple on one face and an 
clophant on tile other. Besicle thc ten~plc the symbols of 
STVaSti and Dharrna, and underneath it a snake, vhi:; '**ore the 
elcpllant there is a tree smromded by a Budclhist ri.i:Jr*+ with an 
h i a n  legend on two sides. - Trnn-ra or Nagark& mas 2, c,:-bly bu;" Theclarno~u foit- of KUL -c,,~. 

I >  ,,. ( 1  ..--a, . ,,.z:t;vdnd 
and occupic(l at an carly datc, but no prcscllt portion u;-z< .+,yle 

tllc 9th or 10th century. It has playccl a c o n g p h g s  , 

E n d u  and Nul~arnmndail ailnals, and its llistory, wl&& is tolyln- 
1cd fully given by Gcncrnl Cunningbarn, has bcen a flu&uatihg ..,cr 

troublous 011~. Tllc earliest noticc of it is at  the time of 3fttl 
(A.D. 1008), but i t  probably bclonged before that for se CI-L 

c (1 generations to t,llc Hindn rajas of Kabul, who no doubt hoarclc:ts 
the cmnnons trcasurc fonnd tllere by 31allrnfi(l. ~h~ for,(, 
occll~ies a long ilai~ow strip of land in a fork bctl1reen two r i ~  

the prccil'ito~s cliffs on wbicll it stantls make it very str O C  
lt. nllile 011 tllc town sidc a dccp ditch has bcen cut at  foot ob,s 

walls. I n  Bhilwall, a suburb of tho city of Rangra, standL 
falnous ternph 01 Milt5 Dcvi, rvllicll was clcseernte(l on srl,s 
occasions Mul~amn~adnns. Terry, the chaplaill oA 

Thomas Roc in Ja1r:tligir's reign, statcs of it, on the autllor rI< 11 
; Tom Cory& that in Nagarl~ot there was c c  chapel most rio]r t hc (: 
' 0 bcing scclnl and pavcd rvit,h plates of pure s2vex Ar~'l1c 

"*iollsly imbo.tscd orcr licad in scvcral figures, which th  dt, or 
fclillg briglit." !l'llcv~iiot, tho French trvellcr, sc jc csvcs 

,jllgilns used to sac~ificc parts of thek borly there, ?;. consist 
also rclatcd ljyt,Abn Pazl. Arcorcling t,o illc i~lliversn I S .  They 
of tllc 13copley Ahbar  as told tliat i<angra was fmo ,iblcrns and 
t l l in~~,- l .  Manufact~uc 01 new noses ; 2. Treatmen' ' - 
plaints; 3. B a n s ~ a t i  ricc; and 4,, 16s sti.ong fort. ,.- 
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Mnltan .may probably be identified with the Kaspaturos of Hero- 
dotus and Kaspeira of Ptolcmy. 

The Muhammaclan remains a t  Multan consist of several of tilc 
long brick tombs assigned to Nao-@jas or " ninc-yarders," as the 
existing tombs of ~ ~ u l m m m ~ d a n s  fallen in action against Hindus 
are called throughout the North-West Provinces and the Panjab. 
Every one of tllesc is described as a warrior nlld martyr, and 
tombs are of gigantic size. It is a curious fact that IIinclus as well 
as Musalmans pay their devotions at these tombs, ancl place lights 
before them on Fridays. The chief monument in Multan is the 
great tomb of .  Rukn-ud-din, the grandson of BahsZx-a1 Hak. It is 
an octagonal building of reel brick, bonclecl with beams of sissu 
moocl, surmounted by a hemispherical domc, anel about 100 feet in 
height, and, standing in s conspicuous position on the north-western 
edge of the fort, can be seen for a distance of 1 2  or 15 miles all 
round. 

The rich district of Jalandhar formerly comprised thc x~hole of 
the Upper Doabs betmccn t,he Ravi and Satlej. It was also called 
c c  Trigartta" ?r the land watered by threc rivers. The capital 
of the count~y mas the city of Jalandhar, and Kot ICangra or 
Nagar ICot mas the only stroughold or plncc of refilgc ill tirncs of 
trouble. Accortliug to the lcgcncl, the famous D;inava JSlandhara 
from ~vllom tlie name is derived was thc son of thc Ganges by tllc 
Occan, m110 is considered the Fathcr of Eivcrs. Wllcn thc boy 
~vas gronrn up, the sea mithdrcw his wnvcs anil 1 ~ f t  a tract of 
country, extending 300 zojcr~tns in lcngth, as rcsidcnce for lliin. 
This, Gcncral Cunningllam thinks, mould appcar to bc a traditiollary 
remembrance of thc fact that thc sea formcrly extended up the 
valleys of the Ganges ancl Inclns, a fact which was demonstrated 
by tile late Dr. Falconer in his " Palzcontological ~ c m o i r s  and 
Notcg." 

The R,ajas of Trigarttn-or Jalnn " bavc 13layctl but an uuim- 
portant pavt ill history, so En? 3 3w, yct tllcir names are so " 111s 01 in the IIincIi~ Ilistory frcqucntly brought to not3 a ._ 
of Kashmir, or in t11cs-$$ 5 ory of Dcllli, that their 
gcncnlogy is of somr ,ICC, both to t l ~ c  historian 
and the numisv . ccs Gcncrsl Cunningham 
has been c r  for a limited period, i .e. ,  

from 131' 
Tlle old fort or ~!atllankot, situatcJ , 

c ol a llarrow 
neck of land between tllc vallcys ,-" .,,mi, at tllc point' 
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where tlley leaye the hills, naturally became the  mat cnll'Orilllll 
between the two dell of Kangra and Chamba, peat 

of Labor m d  J:~landhar The name is said to be (Ierivcd 
fmm tllc I I i n h  Patlrdlz a roncl, and to have notlling to (10 loith 

Afghan Path&lls, l,ut this poht  is uncertain. The old fort is 
mound, it ffiunishecl briclcs for Bari Do& Cmal. 

~h~ briclcs mere of a very large size, a slue sign of Hindu origin as 
well as of q :reat ago  Among the coins discovered were only two 
of tllc Hindu rajas of Kashmir, which confirms the historical fact 
that tlleir rule did not extend east of the Ravi. The most curious 
spechens, homrever, nrere six early Hindu coins dating as far back . 
as tho beginning of the Christ,ian era. They are thin pieces of 
copper, either square or oblong, with a temple on one face and an 
elcpllant on tllc otlier. Bcside the templc are the symbols 
Smnsti and Dharma, and underneath it a snalce, ~ l l i : ~  vi&fore the 

,. r wit11 an clcphant there is a tree surrounded by a Buddllist rr 
h i a l l  legend on two sides. 

- - J TTnnml*a or Nngarkot was <ir,k.*bly bu;" ThcClarnous foi-t of Koc u~.,-dA-. . , -. (lnT,.l ' 7,: * 7" 

and occnpicd at an car1-j dntc, but no present portim u; iEfyk 
tllall the 9th or lot11 ccntury. It llns played a conspi-ils in- 
IIindu and 3Tuhammndan annals, and its history, wld& is  toltc(l 
fully givcn by Gencrnl Cunningham, has been a fluctuatbg JC' 

troublous o11c. Tlle carliest iloticc of it is at  the time of RIslCl1 

(A.D. lOO9) ,  but i t  prohaldy belonged bcfore that for se'~(l 
generations to the Hindu rajas of Kabnl, who no doubt llonrdccts 
the cllor~llous treasure fonnd thcrc by RIallrnQcl. The fol!.d 
occupies a long n n l ~ o ~ v  sttip of land in a fork bctVrcen t n r o  ri7 of 
and the precipitous cliffs on wllicli i t  standS m3.1ie it 
m-llilc 011 tllc town sidc a dccp ditch has been cut a t  tile foot o ~ ~ l l s  

~ 1 1 s .  In Bh:irvnn, a suburb of tllc city of Rangrn, stand. 
famous temple of RIhth Dcvi, ml~icll n-as (lesecratecl on scfidlls 
occasions by tllc Mul~nolmarlnus. Tcrry, tho cllnplsia ojurlcll 
Tllomas ROC in Jahh~~gir 's  reign, states of it, 011 the autllorf the ' 
Tom Coryat, that in Nagnrliot them was ' c  a chapel most rich$ av-IIC 
" fortll, being scclcd alld P~NC'I with plates of pure silvcl?cec + c ,  or 

" curiousl) imbosscd ovcr hcatl in scvcral figuRs, wllich tl,, YC e caves 
, " escecding bright." Thevcnot,, the French traveller, sn. "3 

that pilgrims ilsed to sacrifice parts of tllch boCly tilerc, a.Csks. TbcY 
also i*clntcd l ~ y  Abu ilanrl. A r c ~ r t l j ~ ~ ~  to +llc nnivcrsal ~ ~ n l ~ l c ' ~ ~  an" 
of QC pcoplc, Ahbx W ~ S  told that i<nn,nm famgle ;. 
tllings,-l- ~ ~ L u ~ ~ c ~ u ~ c  01 new noses ; 2. Treatmen' 
plaints ; 3. Bilns~at i  rice ; and 4, ~ t s  shng fort. 

bL- 



llindlam coul(1 learn nothing about the treatment of tilc eyes, but 
rcpair of nosc.1 still gocs on, althongll to a less ,,,tellt tllan 

( lori*~ the Sikh rule, whcn amputation of the llosc Trras a common 
~ ~ ~ ~ ~ ~ ~ m c n t .  Bllt l ~ ~ o p l c  still come from Kabul and Nepal to 
treated- The practice is to obtain tlre flesh for tllc uejv 

i,y cnt tbg  piece from the forehead of t b  patient. yl1is is scu,,n 
OvCr the aperture and supported by rolls of cotton lvitll quills 
inserted for breathing. 

The famo~ls temple of JwUa Mukhi or " the flanling moutll,u is 
built over fissure at tile h s e  of a high range of hills 20 
miles S-E- of Iiangra, from which fissure an illflammnl,le gas has 
been issuing from time immemorial. Tile present temple of jWua- 
Nllfi is built against the side of the ravine, just over the cleft 
from mhicK the gas escapes. It is plain outside, in tllc modcm 
31uhXllmadan style of plaster and paint, l ~ i t l l  a gilt dome 
pinnacles, 2 .  7 qilt roof inside. The finest tllillg about tile build- 
ing is the 'y;r;bdid folding door of silver plates, lvllicll so stl.uck 

Hardynpr '<bat he had a model rnadedc4i t. , m _ l ~ ~ ~ ~ ~  Pscpca 
o d e d .  - - 7 -A.-7ATi -' cctMLii ,,, . a ~  ::.wv, aria vhen pilgrims are numerous the 

%:;.I-TTIP~S keep up the flames by feeding them with ghi. 
; . N L . , ; . ~  is bclievcd to bc the fiery moutll of the goddess, 

t lleadle~ body is said to be in the templc of Bhn~vnn. Thc 
ll pkox Tuglll& is said to have paid a visit to tllc temple on 
vay to Kangrs, and the Hindns have pretended that this was 
:t of worship, and that by thus propitiating Cl~e gocltless 1rc: 
enabled to take &ngra. I t  is however most improbable that 
native of the visit mas anything but curiosity. 
anhi&ra, wllcrc are some ~\rell-known slate quarries, possesses 
massive inscribecl blocks of granite, an account of ~1licl l  mas 
.slled by Mr. E. C. Bayley in 1854. Generd Cunnillghnm 
us tllc inscriptioll to the end of the first cclltur~, (luring the 
sllinS &igll of tllc Indo-Scythian Kanishkn. 
the of Cllari, 8 miles E. of Hangm, the foonda- 
of a tclnPlc of importance verc cliscovcrcd by Mr. P o r s ~ t ~ ~  ill 

A carved stollc witll an iascription has bccn decipllercd by 
4 Comlingllalll, slid ~ ~ O V C S  to be Buddhist, being tllc only 
n 

BLld(l]lism bc has seen in tile Kanglx valley- 
hasC tcmplc of ~ s i j n ~ t l ~  ~t;Lnda in tllr villngc 01 Kiragrama. 
fromu an inscription from ivl~ich it nJ)l)vars illat 1 1 1 ~  or 

lllriS *.Dm all(l tllat it was rcpnircd C~tcnsiv~ly at tll(: 
G Sansam Chandrs 11. in 1786- 

dix on ancjc.ct I n ~ a n  archikctur~,~ Gcncral Cunlling- 
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Iln1n lcmnrks that in tllc niuincrous ancicnt rnin.; of  t l ~ c  ync~~fzni  
colllitry, tjvo very distinct styles of architcctnrc may tm(mtbtll 
wllicll appmAo liavc differcd miclely fro111 thc styles of Persia and 
Greece. T]lcsc lie llas named lnclo-Pe).sia~~ and &zt/o-G~'eci~)/ .  
l 'hc formcr appears to liave cxtendcd over ihc ~vliolc of Nortlleni 
Indian, from Kabul to the banks 6f tlie Ganges, mhilc tbc latter is 
founcl only to the west, in the districts of Pesban7ar, Rawal-Yindi, 
and Kasllmir, or in othcr TI-ords, tlic ancient provinces of Penlio- 
lnitis and Taxila. Tlic formcr -lay safely be looked upon as an 
oltlcr style, TI-liicli mas probably introduced by the Achaclueaides 
clnring tlic period of Pcrsiali supremacy between B.C. 500 ancl 
330, a11d prcvailcd OTCr tlie ~vliolc of tllc Kabul valley and Western 
1';)llj;il) prcvi~us to tllc occupation of tllc ~Orccks. T l ~ c  lnttcr was 
lllost lilccly introcluccd by tllc successors of Alcsallcler tlic Grcnt. 
Tllc prototype ol thc Indo-Persian style may bc secn in the ~vcll- 
I ~ I I O I I ~ I ~  pillars of Persepolis and Susa, tlie chicf clinracteristics of 
~ \ l ~ i c l l  arc a bell-sliapcd lower capital surmo~ultcd by an upper 
nicmber formed of rcculnbent animals, back to back. Tlic gencral 
1)rcralcncc of tliis stylc is perhaps best s110n-n by thc pillars repre- 
sciltcd in tllc bas-rcliefs of Bharhut, Bodli Gaya, Sancl~j, and 
Ynsufzai. I n  Kabul, Kashrnir, and thc Paiijnb, tllc Persian style 
sccills to bavc been supcrsctled by the Ionic, Doric, and Corin- 
tllinll orders of Greck arcliitecturc, which appear to liavc iiourislictl 
tllerc for several centuries. I n  India, ~vlierc tlie supply of timber 
~vas al)lmtlnut, tlic pure Grccli style seellls ilcver tcl luavc takcli 
root, ant1 tllc buildcrs of nfathurn, Ujain, and Patalil~utm adhcrc(l 
to  tlic tall l)illnls, the bell capitals, and recullibent aninla1 brack(;ts 
of thcir Pcrsinn prototypes. But the early adoption of tllc l)cnclcd 
astrngnliis ant1 the lioncysuclilc as ori~amclits of tlic monolitlls of 
Asolin a i~d  of thc gatenray pillars and lnedallion bordcrs of Bllnrllut, 
attests t11c ilifluencc ~vllicll the iiuished beauty and l~armollious 
sy~umctrjr oC Grccli forms llad on Indian architects. 

Tllc only sl~ecimens of tlic Indo-Pcrsian stylc beyond the Illdus 
arc tlic two lofty columius izcsr Kabul which are cdlcd SllPICll 
BIinhr aiid nIillQr Cllhliri, and tlie nunlcrous bas-reliefs of 
Y~~safzni ~c111l)turcs. I n  all of tlicsc may be scen the bonrl al!avc 
l)c.LI c-:ll)i(;\l I\ l~icli forms thc connecting link ~vitli tlie arcllitec$onsi 
oT l'c1'4i:l, :IS 1 ~ ~ 1 1  :IS n bnsc composcd of a series of steps, a llcJ , Th( 
~~l~:rmclrrisli(~ ol this style. ' r l ~ c  datc of the l<nbul ;,blcms a, 
Gclicral C~~illlil yl1a111 is i~lcliiicd to fix bct~vcen B.G. 
A.l). 3 00, or I11rc.c c:enturics carlicr tliali that assigllcd ' "' 
311,. k'cl.gusso~~ ill his 1Iistory ol Architecture. 'l'lle 

1 



40 INDO-PERSIAN AND 1NI)O-GRECIAN SrYLRS. 

Yusufzai sculptures is still a disputed point, but he oonsidclg that 
they probably belong to pretty much the same period. 

The earliest esanlples of the Indo-Persian style in India are at 
Bharhut, in the g3teways and sculptures of the magnificent 
Bucldhist railing which General Cunningham discovered totvarcls 
the end of 1873.' Their date mas probably from about 250 to 
200 B.C., or certainly two centuries older than the Yusufzai 
sculptures. That the style, though probably the prevailing one of 
the period, was not indigenous to Inclia, but mas imported from thc 
countries on the Inclus, is rendered almost certain by the discovery 
of Aryan letters on the Bharhut gateway, characters which werc 
never in use in Central India, and which must have been imported 
by foreign sculptors. Other specimens of the Indo-Persian stylc 
may be seen in the sculptures of the Bucldha Gays railings, thc 
Mat l~wa pillars, the Sanchi Stupa, the monolith of Buddha Gupta 
a t  Emn, and the pillars of the Narsinh temple. 

As all the existing specimens of Indo-Grecian architect~ve seen 
.by Gencral Cunningham are limited to the riparian provinces of 
the Indus, he is of opinion that its acloption was confinccl to thosc 
districts. The different styles of Greclr architecture must have 
been introduced into the Kabul valley and the districts adjacent to 
the Inclus as early as B.C. 200. Tlic total absence of specimens of 
carlier date than SO B.C. may be accountecl for by the devastation 
effected by tlle Indo-Scy thian inundation. 

As mentioned above, the Indians appear to have adopted each of 
the tllree great styles of Grecian architecture, the Ionic, the Cor- 
inthian, and Doric. The Indo-Ionic style is exemplified only in the 
Bucldhist Vihar a t  Shall-dlleri.2 Thc Indo-Corinthian stylc is 
found in all the Buddhist ruins in Gandhara, Yeshawa~, and 
Yus~fiai ,  a rd  in Manikyala cast of tlie Indus. The similarity of 
thc capital to that of the genuine Corinthian order is obvious, and 
a detailed enumeration of the chief points of similarity is givcn. 
The likeness is easily scen in the ruins of Jamal Garlli, e x a n ~ ~ l c s  
of which havc been rcproducccl by General Cunningham ia thc 
sllapc of illustrations to his report. The base of a column at 

~hri-Bahlol closcly rcsemblcs one belonging to tlic monument of 
krntcs, a rcprcscntntiou of which is givcn by Gcneral Cuuning- 
arrside by side with onc of tllc -180rmcr, its torzts or round 
bas 1% moulding being tliickly foliated. No pigcc of shaft has 
from . -vr , .- 

~ l l ?  1 Sco Al~rtmet for 1872-3, 11. 31. 
neck or See above, 1). 3?. 
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yet hccil discovered, but from tlic bas-rcliefs it would appcar that 
flutcs mere not usccl, but that rouncl and squarc shafts werc in usc, 
ancl that tlie lattcr were frequently adorned with figures. 

These .Indo-Corinthian pillars are by far the most beautiful 
examples of Indo-Greek architecture wliiuh have come clown to us. 
Tllc remains are very numerous, but acarly all impcrfcct, owing to 
the brittle nature of the slate out of which they were made, and 
the practice of manufacturing each capital out of several pieces 
clampcd together by iron. As in some of the pure Corhtllian 
cxarnl~les, figwcs are introclnced in thc spaccs bctwcen tlie acanthus 
lcarcs, thc overhangiilg tufts of nrllich forin canopies. Here,-how- 
cver, tlie single figurc or tlic chief one (whcrc tlierc are three) is 
always Buddha. From tliis circumstnncc, and thc presence of 
Aryan lettcrs as mason's marks, Gencral Cunilinglinili is lcd to fix 
tllc date of the pillars as coeval with. the similar spccillzens found in 
tlle Baths of Caracnlla, i.e., about the first century before thc 
Cllristiail era. The substitution of Buddha was probably suggested 
by tlie cstablisliment of thc Buclcnlist religion uncler Kanislika, tlie 
Inclo-Scythian king, temp. 57 to 27 B.C. Anotlicr inilovation was 
tlie greater widtli of tllc capital ancl thc consequc t bolder treatment 
of tllc volutes and foliagc. Somc small fir f elephants dis- 
covcrcd probably orig;ually stood on the : of onc of the pillars, 
four bcing arrailgccl back to back. 

Tllc carliest li110nr11 spccimcn of tllc Indo-Doric stylc, which are 
lolr;ld only in Iiaslimi~. and tlic Salt Range of thc Piuljab, is Ihc 
grcat lcinplc of the Sun or JIarttaad, cil-crr A.D. 4(00. The style 
Jlowcrcr liad probably bccll long in usc before that. Thc grcnt 
ovolo of thc capital and tllc hollon~ flutes 01 tlic sl~aft correspond 
closcly with tlie pure Doric stylc of Grcccc. Tlic specimen llas 
bccn alrcntly clcscribcd clscwherc by General Cullilinglianl and >Ir. 
Fcrgusson. 

Mr. Burgess, tlic hcl~zeological Survcyor of Westcra India, 
commcncc(1 liis tour 11y a visit to tlic Budclliist cavcs at  JGnar .  
Tllcsc liarc 1)ccn bcfol-c dcscribcd, but tlicir cl~ronological placr, 
among tlic 3tl1cr groups of IlTcstcm Inclia nras ~nccrtniil. T,. 
Caves ol. $/?'lar arc rcluarl~nbly dc~oid  of figure, oriramcnt, or 
imngciy, p:,rt$ "10 doul)t bcea~lsc tllc l'apdcs oI inany of thc cavcs 
liarc prclctl tllc lnpsc of centuries. Tlie cnvcs maiilly co~~sis t  

t 1 of z-i?,tit.ns witll cclls acljoining for tho resident nlol-'-~. They n nll'ard n lu ly  ii~.~ta, ccs of tlic mutilation of Bucldhist emblcms 
1 

i~nagcs, in Grtlcr t o ~ ~ o i l ~ c r t  tlielli to ~ r n l ~ i i l a ~ i  llurposcs. 
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Yusufzd sculptures is still a disputed point, bllt he considers that 
they probably belong to pretty much the same period. 

The earliest examples of the Indo-Persian style in India are at 
Bharhnt, in the gateways and scullkures of the magnificent 
Bucldhist railing mhich General Cunningham cliscovered towarcls 
the end of 1873.l Their date mas probably from about 250 to 
200 B.C., or certainly two centuries older than the Yusufzai 
sculptures. That the style, though probably the prevailing one of 
the period, was not indigenous to India, but mas imported from the 
co~mtrics on the Indus, is rendered almost certain by the cliscovery 
of Aryan lettcrs on the Bharhut gateway, characters mllich werc 
never in use in Central India, ancl which must have been imported 
by foreign sculptors. Other specimens of the Indo-Persian style 
may be seen in the sculptures of the Budclha Gaya railings, thc 
Mathura pillars, the Sanchi Stupa, the monolith of Buddha Gupta 
at  Emn, ancl the pillars of the Narsinh temple. 

As a11 the existing specimens of Iaclo-Grecian architecture seen 
by General Cunningham are limited to the riparian provinces of 
the Indus, he is of opinion that its adoption was confincd to thosc 
districts. The different styles of Grcck architecture must have 
bcen introduced into the Kabul valley and the districts adjacent to 
the Inclus as early as B.C. 200. Tllc total absence of specimens of 
earlier date than 80 B.C. may be accounted for by the devastation 
effected by the Inclo-Scythian inundation. 

As mentioned abovc, the Indians appear to have adopted each of 
the tl~rec great styles of Grecian architecture, the Ionic, thc Cor- 
inthian, and Doric. The Indo-Ionic style is exemplified only in the 
Buddhist Vihar at Shah-dheri.2 Thc Indo-Corinthian style is 
found in all thc Buddhist ruins in Gandhara, Yesha~var, and 
Yus~dzai, ancl in Manikyala east of thc Indus. Thc similarity of 
thc capital to that of the genuine Corinthian order is obvious, ancl 
a detailed enumeration of the chief poiats of similarity is givcn. 
Thc likeness is casily seen in the ruins of J a m d  Garlli, exanl1)lcs 
of nrliich have been rcproducccl by Gencral Cunningllam in thc 
shapc of illustrations to his report. The base of a column at 

~hri-Bahlol closely resembles one bclon~~i~lg to thc nzc~llurnellt of P 
icratcs, a rcpresentatiou of \vllicll is givcn 1)y Gcneral Cunning- 
nmidc by side with onc of tlic Sormcr, its torlz,s or round 
bas lg moulding being tllickly foliated. No pigcc of shaft has 
from . -"I- . - - - . - - . - - -  TI^: 1 Sec Ab~rl.net br 1872-3, p. 34. :F<G~  
neck 01 See nl~ovc, 11. 32. 
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yet been discovered, but from tllc bas-rclicfs it m-ould a p p c s  that 
flutcs wcre not usccl, but that round and squarc shafts were in usc, 
ancl that the latter were frequently adorncd with figures. 

These ,Indo-Corillthian pillars are by far the most beautiful 
cxamples of Inclo-Greek architecture which have come clown to us. 
The remains are very numerous, but llearly all imperfect, owing to 
the brittle nature of the slate out of which they were made, and 
tlie practice of manufacturing each capital out of several ~ ~ i c c c s  
clamped together by iron. As in somc of the purc Corintlliall 
cxaml~lcs, figures are introcluced in thc spaces between tlle acantllus 
leaves, thc overhanging tufts of which form canopies. Here,-how- 
cver, tllc single figure or tlic chicf one (where therc are three) is 
always Buddha. From illis circumstance, and the presence of 
Aryan letters as nzasoa's marks, Gencral Cunningham is lcd to fix 
thc date of ihe pillars as coceval with thc similar sl~ccimens founcl in 
the Batlis of Caracalln, i.e., about the first century beforc the 
Christian era. The substitution of Buddha 11-as probably suggested 
by thc cstablisl~ment of tllc Buclcnlist rcligion under Kanishka, the 
Indo-Scythian king, temp. 57 to 27 B.C. Allother innovation was 
tlie greater wicltli of thc capital and tllc consequ~ f bolclcr treatment 
of thc volutcs and foliage. Somc smnll fir f clcphants dis- 
covcrcd probably originally stood oil thc of onc of the pillars, 
four bcing arranged back io back. 

Tllc carlicst li110q?l specinlcil of tllc Indo-Doric stylc, which are 
found only in Iiashmil. and tllc Salt Range of thc Punjab, is the 
grcat lclizple of thc Sun or hlarttand, cil-cn A.D. 4!00. The s t ~ l e  
hon~cvcr ]lad probably bccn long in usc bcfore that. Thc great 
ovolo of the cal~itsl mlcl the hollow flutcs oC tllc sllaft correspond 
closely wit11 tlic pure Doric style of Grcccc. Tllc sl~ccimcn has 
1)cen nlrcntly clcscribcd clscwllcrc by Gencral Cunningliam and Mr. 
F c l , ~  'v IS SO^. 

Mr. 13m.gcssY tllc hcl~zcological Survcjor of Western India, 
commcncc(1 his tour hy n visit to the Buddhist caves at  Junnar. 
Tllcsc havc hccn bcfore dcscribecl, but their cl~ronological placr: 
among tlic >thcr groups of IVcstcnl India was unccrtaia. T,. 
Cav(1s ol J $ ' - ~ I ~  arc  rcmarl\ably dc\-oid of figure, oz~~ament, or 
imagm-y, p r t f i  $10 tlol~bt bcc:lusc tllc faqaclcs of many of thc cavcs 
llarc lirclcd off :C the lapw of ccrturics. T l~e  caves mainly consist 

t 1 of ~ ~ ] L C ~ I ' ( I S  I~ritll (~11s adjoinil~g for tlic resident lnol-l-~. They 
nilhrd nruxy ~ a t d c c s  of tllc muti1:ltion of Uurldllist cn~blcrns and 

7 
i~uagcs, in ordcr toiponvcrt tllelll to Brahman purlJoscs. 
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Mr. Burgcss ncxt visited Dabhoi, thc principal objects of interest 
a t  wl~icll are tlic old walls ancl gates, wllich are said to havc been 
b~lil t  in  the glorious reign of SidclharBja Jayasinha (A.D. 1093- 
1142). 

Allmeclabacl, mllich M-as next visited, was partly illust~at~cl, %])out 
eight Years ago, by a series of photographs tnkcn by Colollel Bigss, 
and edited by Mr. Pcrgusson and Mr. 1Iope. fiIr. B q y s s  
considers, however, that it would be quite worth while to devotc six 
months to the preparation of a volume on thc architecture of tllc 
place, accompanied by a copy of thc inscriptions. Thc suggestion 
of General C~unningham, to place religious bnildiags, no longer in 
use as such, uncler tllc civil autliority of the placc, with a view to 
their conservation, might llcre bc adopted ~vitll tlic bcst resnlts. 
Alllong tllc Katliis of Than, a village close to tllc 11laill road from 
Wadliwan to Rnjkot, snake ~vorsliip still lingcrs, ancl tllcre is n 
slvsll temple devoted to it. At  Junagndh thcrc aro numerous 
antiquities. Thc rock of I<dprt"L Koclih is rapitlly disappearing 
bcfore the NawBh's quarrynzcl~, but in i t  there originally was .a 
rock-hcwn tcmplc of grcat cxtcnt. The Upnrkot or fort of JuuQ- 
gad11 is probably a rich lninc of antiquities. It scclns to have bccn 
the citadel of thc ole1 city, where the lieutenants of the Great Asolta 
and still later oE the Guptn ltings resided. I t  contains some ~vells 
cut to a great clcptll in tllc soft rock. Somc rock-cut al~artmcnts, 
manifesting a high style of art, wcrc discovcrod on the nortll of illc 
Juma'ah Mnqjid a t  tlic time of BIr. Biurgcss' visit in 180, and llc 
suggests that bencatll bllc enclosure of tllc Ups~liot, which is nolv 
planted with custard np~)les, groups of buildi~lgs very probably lic 
hid, the cldbris above being uncvcnly scattcrcd in licnps. 

Of the Bucldllist collvcnts mentioned l)y tllc Cllincse pilgrim, 
there are still remains, tllougll four liuiidrccl years of Musnlmail 
dominion and strife llavc oblitcrntecl every tracc of ninny of bllcm. 
I11 the east of Jiunagadll, l~etwccn tllc irlllabitcd part and tllc malls 
beside tllc modern lnoilastcry of B&mh PyRrh's, is n number oC 
Buddhist caves. A qnnrry lias bccn opcnetl hcl~ind tllcln, and it 
llns already ellcroacllcd on solnc on tlic north-west and c:lst. Near 
tlle Upal-ltot is tllc mnnsolc~um of tllc latc RIhiji Snllil,a, wlro diet1 
about tllrcc years ago, n.]iicll is one of the fi~lcst builclings Crcctccl 
in  Kathianrar dul.ing thc prcscnt cc~ltury. 

Tllc Grcat Asolta l~oclt i,nscril)tio~l a t  Junhgndh attracted Mr. 
~ ~ g c s s '  special a,ttclltiol1, as ~01nplaillts Ilnel 1)ccn 1715dc 111:~t 
Govcrn~ucnt had not sccurcd for tllc use of scicndc tllc most pcrfcct 
copies nttainnl~lc of tliis and otlicr contcmporory lllollunlcllts i l l  
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India. Thc first copy mas made by thc late Rcvd. Dr. J. VTilson, 
of Bombay, in 1837, and other copies have since bcen taken, but 
there were doubtful letters, mhich, however, Mr. Bnrgcss thinks lie 
has now satisfactorily settlcd. The 14 edicts into which thc 
inscription is clivided covcr considerably ovcr 100 square feet of 
rock, and facsimile impressions or stclnapoges, by means of moistened 
paper, wcre taken by Mr. Burgess and an assistant. 

After visiting some Buddhist caves a few miles west of Dhank 
and the K&prl2 Kodih caves between P&than and Sidclhoar, Mr. 
Biwgess repaircd to Gnmli, mhcre he made a survey of all tlic 
tcmplcs. 

An cxanzination was made of tllc Naulakha temple, the walls of 
which are built of slabs of thc common K&tllia~\rAd sandstone set on 
cdge and clamped together, a illocle of construction which has 
llastcllecl tllc ruin of the edifice, for trecs and plants wlli~ll  11a~rc 
once got tlieir roots in bct~vecn thc slabs liave split the ~vall. T l ~ c  
ca r~ ing  011 the outsicle is what has chicfly nttmcted noticc to this 
temple, and four l~hotographs of the sculptures wcre taken. A few' 
yards from the outcr enclosure is the spirc of nu old temple, of wllicll 
tllc ton~er alonc rcmains. I ts  malls, unlike the Naul&khB, arc smaller 
and very carcf~~llg jointed. East of this is tllc ruin of an old 
.Jailla tcmplc, nncl cast of this again is thc JetllQ TIT;iv, ~vllich nlust 
originally havc bceil a large and noblc public well. Outside its 
wcstcnl gatc, of whicli now -1v two brackcts rcmain, but ~ ~ h i c h  a 
fc~v years ago iniglit 11avc bcen sarccl by a fcw props and cutting 
down tllc vcgctatiol~ ovcr it, thcrc arc a fern p8liyns standing, thc 
figures carrccl on which arc nlostly on horscback, the horses bchg  
corcrccl wiih 11-hat loolis like a thick quilt or chain armour. 

On Fcbruary 15th Mr. Burgcss visited Nana Gop, and cliscovercd 
in tllc ~i l lngc thc shrine of an old templc, ~vllich is l ~ ~ o l ~ a b l y  t l ~ c  
oilly fragmcnt standing of thc old city, ~ \ ~ h i c h  appears to have 
covcrcd a considcrablc arca round thc p-escnt village. Mr. 13urgess 
coi~sidcrs tlic 1)uilding as the oldcst structure of tllc killd h 
Knthia~var. 

Aftcr visitin.. Jamnagar and Mundra in Kachh, he camc to  
Bhmlrcsvnr, tll; ancicilt city of ~\rl.hicll urns formerly of great extent, 
but fern 1)nild:~gs of ~vhich arc now remaining. Mr. Burgess Iias 
rcprocluccd tllc bubstnllcc of n narrative furnished to llinl regarClillg 
tlic 11istory of thd placc, hut its cllronology is vcry unreliable. Tllc 
gcncral plan of t l ~ c  tcmplc is similar to that of thc Jaina temples 
at Ucl~vddd on R'ount Abu. Thcrc are curious subterranean 
cl~ambcrs conncctcctl%\~ith it, cntercd by lifting up flagstones in tllc 
floor. On occnsioii bf danger iron1 I'Iul~rtmmada~ls or otllcrs, .the 

n 
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idob were hurriedly deposited in these vaults, and sand throTm in 
after them to the level of the floor. A grouncl plan was made of 
this large temple, and drawings of several details. Two mosques, 
one of which is nearly buried ln sand, were also examined here, as 
well as temples at Bnoad and Anjar, which do not call for detailed 
notice. 

Bhuj was reached on March the 9th, and the mausolea of the 
Rhos of Kachh mere here visited, but most of them were damaged 
by the earthquake in 1819. RAo LBkhaji's is the finest and largest. 
Near KeclB is the place of P'ir Ghulam Ali, one of the prettiest 
places in Kachh. The buildings in it mere examined by Mr. 
Burgess, and proved to have been erected about 80 years ago. The 
estate yielcls between 18,000 and 19,000 rupees annually, which is 
distributed in charity. 

Marching northward to the shores of ' the Rann, Mr. Burgess 
reached Kotai, where are the remains of an old city, with several 
ruined temples of perhaps the earlier part of the tenth century. 
On one part of the hill foundations still remain, showing that whole 
edXces must have been carted away for building purposes else- 
where. Mr.' Burgess then marched for some long distance along 
the shores of the Ram,  and examined sevcral reported temples, 
one in an old fortress on the top of an isolated rocky hill at 
Kanthkot. Bad-esvar, though traditionally a place of great an- 
tiquity, contaihed but Little of note. The country to the east and 
north-east of Jhinjuwada would probably repay a visit, but this 
must be undertaken earlier in the season. 

Mr. Burgess' report of his operations, as narrated above, will be 
a more extensive onc than that for last year, containing as it does 
the results of private researches made in past years. He hopes to 
finish the entire Survey in the course of two rnorc seasons. 

I n  consequence. of representations madc by the President of t l ~ e  
Oriental Congress of 1874, the Secretary of State has arldresscd thc 
Madras Government on the subject of appointing an Arcli~ological 
S~meyor  for Southern India, in the same way as has been donc in 
the other prcsidencics. It has been pointed out that, with a few 
exceptions, the antiquities of Southern Inclia, ' though *equally 
important, have not attracted the same attentiod: that had becn 
bestowed by thc Asiatic socictics of Bengal and Bombay on tho 
archzeology of Hindustan before the organizath of thc prescnt 
Survcy. The difficultics attending an arch;eol$giea S u l ~ c y  in tllo 
south arc grcatcr than those that opcratc in t7 c north and ~vcst, on 
account of the greater variety of charactera u/,hd in inscriptions and 
ancient dooumonts, which are not casy to rlcc/iphor ; and on account 



of the mixture of Sanscrit with forms of local vernaculars now little 
unclerstoocl.' There is ~ n l y  one man living who possesses all thc 
qualifications required of an archzological surveyor of Southcrn 
India. Mr. A. C. Burnell, District and $essions Judgc a t  Tanjorc, 
combines, with a rare knowlcdge of the litcrary and religious 
histoly of Southern India, not only a thorough familiarity with 
Sanscrit and thc modern Dravidean vernaculars, but also a unique 
acquaintance with South Indian palzeography, a science which he 
has been the first to elaborate in a work recently published. Tllc 
appointment of this gentleman to thc post referrcd to has bcen 
suggested to thc ~overnmeni .  I t  is probablc that tlic whole 
qucstion will receivc the careful consideration of the Govcrnrnents 
of India and Mahas during the current year. 

Thc first volume of Babu Rlijendral61a Mitra's " Antiquities of 
Orissa" has appcared in thc shape of a largc quarto, illustrstcd by 
36 lithographed plates. I t  contains thc rcs~dts of thc a~dhor's 
labours mllile cngaged on thc archkological mission to B11uvanes'- 
vara in 1868-9 ;-an unclcrtaking sanctioned by thc Government of 
India mainly at  the suggestion of tlie llogal Society of Arts 'in 
London, who recommended thc grant of a largc sum of moncy for 
thc purpose of obtaining casts of some of tllc more impoi-tant 
sculptures of ancient India. The sccond volumc deals with the 
antiquities of tlle different localities, but it has not yct becn rcceived 
in England. 

A work on the primitive tribes and monuments of the Nilgiris, 
by the late Mr. J. W. Brceks, Commissioner of the Nilgiris, has 
recently been publishecl by Government. Mr. Breeks' researches 
mere undertaken in 1871, principally at the insh,.,t: of the Trustees 
of thc Indian Museum, Calcutta, who urgucd upon Government 
thc dcsirability of making a colleclion of tlie arms, ornaments, 
dresscs, houscholcl utcasils, and agricultural implements, and a11 
otlier psoclucts of the manufacturing skill of thcse aborigiual tribes, 
whose ancicnl and distinctive customs arc now fast disappearing. 
Tlic kvorlr referrcd to contains thc results of Mr. Brceks' laLows to 

It forms a handsome volume in quarto, and is 
by photographs. 

VII. 

METEOROLOGY IN INDIA. 
Thc organizatim of thc Meteorological Department of India has 

rcocntly bcen snnc 'ioncd by tlic Government. During t,llo oarly 
' .  D 2 
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part of 1873 MI.. II. 3'. Blanforcl had made a tour of inspection . 

tb~oupl1 the Bombay Presidency, Bcrar, the Centrd and North- Z 
TC'cste1.n Provinces, the Punjab, Ondh, and Madras, besides corn- , 
nllmicnting I)y letter with the Government of British Burma, 
tlle senior medical officer of the Andaman and Nicobar settlements. 
H c  had thus gathered ample information respecting the different 
systems in operation, their working and respective cost, and some 
practical ncquzintance with their merits and demerits. 

I n  his report, Mr. Blanford gives a brief notice of the principal 
features of registration as adopted in the different presidencies, as 
well as somc notes on the general character of existing observations. 
l3c then proceeds to discuss thc value of existing records, and in 
cloing so arrives a t  the conclusion that a considerable portion of 
thc registers of past years must be rejected as practically worthless ; 
this being more especially the case with the barometric registers, 
one half of which may perhaps have to be rejected. The abstracts 
of registers for Bengal he considers generally trustworthy, though 
tlic data of temperature and wind movements fall short of tlic 
desirccl standard. The Madras reports are probably tlie best in 
India, but they have not yet been publishccl; the abstract for 1874, 
however, is understood to be ready for tlic press. The published 
reports of tllc North-Western Provinces and the Central Provinces 
are of n iuore mixed character; and Mr. Elliott is now reviewing 
t l ~ e  13ast registers of thc first, with a view to expunge such uncertain 
~\-orli as can be detected. Nosf of the published work of thc 
l'unjal), Berar, and British Burma, Mr. Blanford bclicves to be 
of littlc value, excepting perhaps the registers of rainfall. Tllc 
observatories' of Colaba and Madras in point of trustn~orthiness ant1 
accuracy l'urnish standards of excellence, below wllich all others 
must yank a t  various distances. There cxist distributed throng11 
various Gorcrnmcrit offices i very large number ol olcl rainfall 
rctlurns. So~llc of these for Bornl~ny havc been recently cxalnillccl 
l,y J l r .  Cl~aml~crs ; and Mr. Blanford considers that liglit would bc 
tlll*o~rn on ilic imcgularities of rainfall, mere a11 tlieso olcl returns 
1)rongl it t ogetlier, cxamincd, and discussecl. 

Mr. Blanford observes that thc practical applications of mc- 
tcorology lvllicll arc lnost iml~ortant in India arc not those mliicl~ 
llavc clliclly cngngcd attcwtioil in Europe ancl America. I n  extrn- 
trol)icnl comltries tllc chief practical objcct is to dbtai~l clue warnin:;. 
O C  hton-uy ~veathcr. I n  India, ho~vcvcr, it is only on tllc C O ~ S ~ Y  

(,I' 3lnclmr uncl Bcllgal, and that oilly for a few months of tile year, 
t at n r:ll,itl n,ltl cstcllsivc i~ltcrclinngc pf rcl)s'ets (tllc most strilting 



fcatnrc of the Europcan and Amcricalz systcms) is dcsiral)lc, and 
tlliS is ]lot tllcrefore tlic chiof object of tile SJ-sleln. 011 ihc o t l l ( ~  
band, in all tlist rclatcs to tlie distribntio~l aod c n u w  ul' yniuf:tll, 
every pnrt of India is profoundly interested. The 11rinnr-y rcil~~ire- 
111cnt of a l~zctcorological systcnz is, that tllc information sllould l)c 
oljtnincd from as wide an arca as possible, ancl not only from tllc 
3-\\-cst strat,u~lz of the atmosphere on the plains and at bllc sea lcvcl, 
but also from tllc lligller strata accessiblc to nbscrvation at  hill 
stations. I t  is clcsirablc, moreorer, tliat low-lying ant1 clcvnlcd 
stations (~vliere such arc available) slioulcl bc grouper1 i l l  lnirs. 
Tllus, in Soutliern India, Coirnbatore on tl:c plain, scrves, to contrast 
~ ~ - i t h  ~ ~ c l l i n g t o a  iu tlic Nilgiris, while IIoshan~abad and Pachmari, 

?. 
Dccs:~ and 3lount Abu, Parncall and Dai;pli11g, ~ i r c i l l ~  mld 
~aliikhct;, and Ludhiann and Simla, will afford similar vr,:ual,le 
contrasts. Some stations on plateaux, such as Hazariba~lr, Seoni, 
&gar, Poona, ancl Bclgauin, dthonsll not f ~ r  from low-lying 
stations, will be rctained on accouilt of tlie spccial il~flucucc 
supposc(1 to be cxcrted on tllc movelncllts of bllc atrnospl~crc l ~ y  
tllcsc l3lateaux. Coast stations and thosc situated at  a short 
distancc inland arc also retained 01: established in sornc~vllat closc 
l)roximity, since such din-'ercncc of position induces a very cousidcr- 
able diif'erence in tcmpcraturc, liulnidity, and win:! direction at  
certain seasons of the year. \ITith thcse csceptious, the .ol)scrya- 
tories liavc been sought to bc distributed as equally as tllc ilnturc 
of tllc country and the existence of snitable statioils \\rill aclmit of. 
A few llavc bcen wcedccl out wlicrc dtatioils 11ave bcc . ~ulnecessnrily 
cromclt~cl. 

With regard to the kind and scope of the obserl-ations, it 113s 
been determined, with a view to economy, to restrict comprchensi~-c 
registration to the smallest number of stations that will serve for 
the 1)urposc. 

With the exception of thc Bonlbay Observatory and thc extensive 
tracts occupied chicfly by nativc states, viz., Rajputana, Ball- 
dalkaad, Cliutia, Nagpw, Hydcmbad, Jcypur, nlld Avn, tilc 
number of observatories alrcadj cstabliscd or sauctioncd is snflicicnt 
for prcscnt purposes, altliouglr SOJIIC clrnngcs tllero may 
advaat,agcousl> be madc. 

Tllc first of Crlc tlrrcc clnsscs into n.liicl1 illc statiolls lInye 
arrangctl (c~sclubivc ol tllosc at  \\lricll millfall only is l.cgistcl.ctl) 
will accordinglg colul~ric~- "lc 3latllns nncl 0bscrT orics, a 
nc~v one ai. Cnleull? tll(: qcl 0 1 '  tlrc ~ n c h ~  lrl OJI ( -  ; I (  illc s ~ ~ ~ ~ - ~ ~ , ,  
Ccncral's office, one "ol':lahubnd, and olic L:!llorc. yjlL,y l,.ill 

3cctc 1) :; 
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bc tlie central controlling observatories at mhicli conthuous regis- 
tration mill be carried on by autograpliic ilzstruments. At the 
same timc they will be dcpbts for verifying and issuing instruments 
to the inferior stations, for training scliools for observers, and 
as far as may be for officcrs who may have the charge of the 
minor observatories. Experimciztal enquiries, of which several are 
urgently required, will be carriecl out at tliese observatories undcr 
tlie direction of the reporters. Of the second-class stations there mill 
be 21, and here hourly observations mill be recorded on four days 
in each month, and two sets of observations on other days ; while 
at tlie remaining stations, vhicli are 70 in number, and mill form 
tlie tlikd class, only two sets of observatious will be recorcled daily 
at the hours of 10 a.m. and 4 p.m. 

As regards telegraphic communication of reports to thc locd 
and central reporters' offices, Mr. Blanford does not proposc its 
acloption, except in the case of the storm-warning system on the 
west and norlhcrn coasts of the Bay of Bengal. Hereafter, how- 
ever, it may become a necessity. Mr. Blanford lays particular 
strcss on the necessity of bringing rcgistcrs together speedily for 
investigation. To hope for the'same success in prediction in India, 
as has attcnded the storm-warning systcm in Europc and America, 
thc same cnrcful watching of mctcorological cl~angos as they occur 
[lay l>y clay must bc adhcred to, 

Tlle rcsnlts mill be published in two forms. TO meet local 
rcquircments, daily observatio~zs, wcclily or monthly abstracts, kc., 
mill be published in the local g:lzettes or ncmspapcrs. Thc annual 
results for the whole of India aacl Burma will be brought together 
and issucd in one general rcport. 

If the system now smctioncd is allowed to rcmain in operation 
for some years, it may confidently be anticipated that a real 
approach will be madc towards acq&ing a knowledge of the chief 
laws by vhich Indian meteorology is governed. It has hitherto 
bee11 possible to lay clown with any approach to accuracy the courses 
of thc isobaric and isotlicrmal lines for a limited polwtion of 
Northern Inclia only. I t  will norv be possiblc to introduce uni- 
formity in the systcms of metcordlogy in cliffercnt provinces, to 
secure tlic rednctioiz of all observations to thc samrL'standards, and 
thus to afford, for the first time, cl'ata for a comp?'ete cliscussion of 
thc phenomena of the monsoons an4 their pccul;arities in so far'as 
they are connected wit11 local causes. 

Mr. Blanford's report (the cightli) on i?r lC +6rology of Bengal for 
1~j74was issued last year. I t  comprises gef rcl'%ctcorological returns, 

I 



mope or less, com1)letc for 16 stztio~ls in Bengal, t l~rcc in Assam, 
two in Madras,.one in Arakan, two in the Bay of Bcugal, and two 
in the North-wcst Provi~ces. I n  acldition to the abovc, there is 
given, as in former years, a summary of the rcgistcrs cornunicatcd 
by the mcte~~ological superintendents of other provinces. 

The meteorology of the ycar 1874 affords striking contrasts when 
compared with that of its predecessor. I11 many respects, however, 
the atmospheric phenomena wcre very similar to those in 1872, and 
in less degree to those in 1870. The south-west monsooll was 
rcmarlrnble, both at  its commencement and a t  its close, (as was also 
that of 1872,) for the number of 'storms wlich occurred in the Bay 
of Bengal. I n  1573, on the other hand, but one cyclone mas 
reported in tlie bay. I n  the cornencement of the monsoon in 
Juue 1874 tlie rainfall mas generally very scanty in southem and 
qrestern Bengal, in thc northern parts of Orissa, and on the Arakan 
coast; while throughout the whole of Beliar, the North-West 
Provinces, the Cciltral Provinces, and the north-east of the Assam 
Valley it was much abovc tlie average. I n  July afid the greater 
part of August the arca of dcficicnt rainfall extended further north- 
wards and ~~restmards, i~lclading part of Behar. During this period, 
througllout the greater portioil of the Lower Provinces, there was 
an allllost colnplete, and, as far as recent records extend, an unpre- 
ceclentcrl failure of thc monsoon rains. During tlie same period in 
1872 there was a marked, although much smaller, deficiency of 
rainfall ovcr tlle greater portion of the same area. On the other 
hand, it ]nay be sdcl that in 1873 the rainfall was almost confined 
to the two months of thc year, July and August, when it was in 
many placcs much above the average. With the slackening of the 
monsooil ctwreut in 1874 and the advent of variable winds a change 
took place, and, as ill 1872, the rainfall became unusually heaqr 
all ovcr Bcngal in thc nlontlls of September and October. On the 
othcr l~ancl, the rainy rcason of 1873 may be said to have ended 
carly in September. 

The poicts of reselnblance between the peculiarities of the rainy 
seasons of 1870, 1872, and 1874 are remarkable, and afford some 
grounds for thc hopc that, cven before thc physical causes of sue-, 
pecc"liarit,ics shall llavc been satisfactorily explained, some use may 
be inatlc of t1iel.u cml~iricalldy in predicting the probable cowse of 
ccrtaiin scasons for S O ~ C  timc~oeforehand. A forecast of this nature 
was cnllccl for 117 tllo Govclnmcilt of India. in thc latter part of 
July 1874, when zollsiderablc apl~rcheasions wcre entertained 
regayding t l ~ c  prospects of thc principal ricc crop of the year. 
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conlparison of the peculiarities of the rainfall up to the ancl of 
July with those of past years, and the general similarity of the me- 
teorological cisc~unstances with those in 1872, induced &Ir, Blanforcl 
to snbmit tlle opinion that the rainfall in the latter months of the 
monsoon woulcl t ~ m  out as favourable as in 1872. This forecast, 
fortunately, was fully realized. 

A report on the disastrous lfidnapur sncl Bardnran cyclone of tllc 
15th ancl 16th October 1874 has bcen prcpsrcd by Mr. W. G. 
MTillson, officiating reportcr to the Governnlcnt of Bengrtl. Tllc 
ccntrc of the cyclonc, moving in a nortll-north-vrester111~ direction, 
passed over the Sandhcads about noon on tllc 15th, passed to thc 
west of Saugor Island, and struck the coast line about long. 
S7" 37' E. Near Midnapur tlie course of thc cyclone re-curved ; 
the centre passed about 15 miles to the cast of that place bctmccn 
midnight and 1 a.m. of the lGtli, and the vortcx passed over thc 
town of Bardman bctween 6 and 7 in the morning. Between 1.15 
and 3 of the afternoon of tlie same clay the central calm mas passing 
over the town of Berhampur, tllc storin having then greatly 
diminished in violcncc. The centre a h r  this followed n. morc 
easterly path, passing to the westward of Bogra, ancl over thc 
junction of the Tista and Brahmapntra, ailcl the storm finally brolcc 
up on the westcrn ridge of the Garo Hills, approaching, but not 
reaching, Goalpara, in  Assanl. Thc diameter of the bocly of thc 
l~~u*ricane was, in round numbers, about 50 ~lliles ; but ontsiclc this 
circumference, especially on thc eastcrn side, a llcavy gale of mind 
cxtended to somc distance. 

Thc total solar eclipse oil thc Gth'of April 1876 was observed at 
Camorta, in the PITicobars, by an Indian cxpcclition undcr Captain 
J. Waterhouse, Assistant Surveyor Gcncral, an Englisl~ eupcdition 
under Mr. R. Meldola ancl Professor Taccllini. ' 1 1 1 ~  pril~cipal 
object of thc prescnt observations mas* to cxtcnd and apply the 
l~no~vleclgc thus gaincd sincc 1871 rcgardiiig tlic cl~roi~zospl~erc, to 
asccrtainiag as lar a5 l~ossiblc t11c clici~iical consti1 iition and pl~ysical 

of tllc rcgions of thc solar atmos~herc extendi~ig from 
tlle pbbtosphcrc to the furtllcst liivits of tlic corona, O F  thc Iiciglit 
to which the successivc layers of vapour cxtend fro111 tllc 1111oto- 
sphere, and of tile order in which t l ~ y  thin out. Tllc Ecli1)v 
Committee of tllc Royal Socic1,y l~n~~,rccoinmc~~dct~lcl that tllc o])ci-n- 
tions shoulcl hc mai~lly pl~otogrnl~l~ic,s.~i~l tl~nt, a11 cndcnvorria sl10111tl 
l ~ c  madc to ol)tnin l~hotogmpl~sool' t l~c.sl)cctl-~~ givcll by t,lic tlilrcslc~~t 
layers of tllc coronal nt,mosl)hcrc, tycctrostbl~cs 11c\i1lg 11\ur1 i l l  

colljulicLiou ~\- i th  t ~ ~ l ~ ~ s c o p c s  for ol)L:ti~ii~lg liuc bl~ccl rn, niltl l~rislnatic 
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cameras being employed for tllc purpose of obtaining ima.gcs of tllc 
chromosphere and coronal atmosphere. The principal instruments 
of thc Indian p:irty (to 1~1.1lom Professor Pcdlcr, of the Prcsidcncy 
Collcge, Calcutta, mas attached,) consisted of the Dorlabetta 
equatorial camera, a spectroscopic camcra, wit11 Ja~zsscn's slide, 
spectroscope, and heliostat. and the great 9-in. Browning reflector 
from the Madras Observatory. 

Unfortunately, all thcse preparations proved abortive, as, although 
every arrangemcnt had been made, and evcrythins was in rcadincss 
a t  Camorta, whithcr both part,ics had repaired, thick clollds camc 
1111 and obscurcd thc sun during the whole period of totality, so as 
effectually to prevcnt thc successful taking of any observation. 
This was all the morc .to bc regrettcd, as at  Mergui, where i t  was 
at  first iatcilcled to have located one party, there was an absolutely 
cloudlcss sky. Owing, however, to the illcompletc manner in mliicll 
the English party liacl been cquipped and orgailised, this division 
of the forces proved impracticable. 

IX. 
GEOGRAPIIICAL EXPLORATION, PUBLICATIONS AND NEW MAPS. 

Thc account of the cxploration by onc of thc nativc cxplorers 
attached to the Grcat Trigonometrical Survey of thc journey made 
to thc Nanzcho or Tcugri NLU Lakc in Great Tibet, has appcared in 
Coloilel Wallter's last report. The party consisted of a scmi- 
Tibctan, who hall bccn thoronglily traincd for the ~vork, with Pour 
assistants cilgagcd from borclcr clistricts. They ' passed tlirough 
Kmnaon into the Tibctau provillcc of Ilundes or Gnarikhors~u~l 

111 and the:~ae foloi3-e(; the soutlr FZ!I k of the Rrahn~sputm to fil~igat zc 
0 C where they found tllerc was a regular route to thc Tcngri Pu, 

Lakc, frcqucntcd by t,i'adcrs in borax, salt, &c., and also b j  
l)ilgrims, wliosc cllaractcr they dctcrnlined to sssumc. IIariil$l 
1~wcli:~sctl ~0111~ or the long-lrgged shccp (tlic only illcans o, 

J cxringc that would aus~vcr), tlicy cmssed tlic B1;221mapntm, any, 
11nvi11g rcacl~etl thc Khnlnllzbn. pass (17,200 feet above tllc sea), 
I'otultl tl~cmsclvcs in bllc basin of the Tcngri Nur Lakc. The 
c.ouiit~-y is ~)col)lctl by nomads, ang a, spccics of ~vllite l~cnr is cnid to 
c-n~iiinit grchl, I I ~ V O C  ni11017g tlic cattle. T l ~ c  llnrty found all the 
L.! I ( k : ~ ~ ~ i L ,  11 ' i  (1 \ l'~.nsci~ ; .sl)rinq.: of nllilovt 1)oililly 1 c.ml)crn( 1u.r - \~c rc  
1 I Y V ~ I I ( , ~ I ~ ,  3 1 ~ 1  1)orc :L \ i ~ n i l a ~ i ~ ~  in 50111~ rc>sl)cct\ to illc g ~ ~ ~ : ~ e y b  

Lc(~l;i~~d, onc d l  niuillg I lit llcight 01 about 50 I'cct. il rclunrknlllu \ [cat urc iu thcni ,is thnt in willtcr tlic falling watcr is convcrlcd illto 



ice, and forms a hollow pillar of ice round them. The ~ r e a d i  
Tengri Nur Lakc proved to be called Namcho or Sky-Lake, from 
its grcat altitnde (15,200 feet). It is a splenclid sheet of water, 
about 50 miles hl length, by from 16 to  23 iu breacltll. I t  receives 
the waters of two considerable rivers and several minor streams, but 
has no exit. To the south the lake is bouncled by a splcnclid range 
of snowy pealis, flanked with large glaciers, culminating in the 
magnificent peak Jang Ninjinthangla, probably 25,000 feet in 
height. ' The range was traced for nearly 150 miles, running in a 
nortJ1-easterly direction. To the north no high peaks could be 
seen, ancl the country appeared to be a succession of rouncled hills 
with moderately flat gronncl in between them. Immediately north 
was a small lalrc, called Bul or Borax lnlic, from the borax, which 
is there procluced in large quantities, rind supplies both Lhasa nnrl 
Shigntze. The party made tlle circuit of the lake, but, their exami- 
nation of it mas brought to a close by the appearance of a band of 
robbers, who stripped the party so completely that they were forced 
to make their may to Lhasa as fast as thcy could. I n  Lhasa they 
managed to raise a little money by pawning their instruments, thc 
large aneroid being fortunately niistalicll for a gigantic watch. Tho 
proof of the existence of a grcat snowy rangc to the north of the 
Urahmaputra is intcrcsting; thc IIimalayaa system, evcu at that 
distance, say 160 miles from its'base in the plains of India, sllomiug 
no , signs of getting lower. Tlle country north~vard is called 
JBmajta De, and is independent of Lliasa. It is inhabited by a law- 
less set of people, and for a considerable distaucc nortll~vard is de- 
scribed as being very much the same as that round the lalre, but GO 
marches to the north-east there are said to be signs of a Inore civilized - -- - -  

adi:Y--&h f i r  %&e- is- mid-tb- bE -22 to 3 mo~l1s'-j6t$mcy 
port11 of Namcho, and thc caravan mad thithcr and to ,JillFg or 
$inning runs from the cast end of Nai~~cho. An attempt *ill hc 
nade to clespatch an explorer along this route, and so conndct the 
Ln&an Trans-llimalayan explorations with a place that hds been 
fixed by the regular survey operations of the ~ rench l  Jcsuit 
Missionarics. 

The explorer's route survcy cxtcnds over 320 miles of. what has 
I~itherto been veritable terra i? zcog~&i t~~ .  Latitude ol~ser~;?ations wcrc 
taken at 10 places, ancl hcights by boiling point and rlneroid obscr- 
vations at 24. places. Thc geography of an area of) about 12,000 
square miles has been elucidntecl, and onc nortliern 9rill~tary of 
Brahmaputra has been thoroughly explorecl, thus gsving us an ides 
as to how far the northern matcrshed extcnc;is. The general 
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ccuracy of the explorer's work is satisfactory, and he has sho~rn a 
large amount of skill, observation, and determination. 

Another trainccl Asiatic cxplorcr made his way from Pitorngarl~, 
in Kumann, through Nepal, into Great Tibet, and back across the 
Brahmaputra by the Gunduk river into British territory. More 
than one of the Nepal streams are crossed by means of a single 
rope stretched across, from which the traveller suspends himself, 
monkey fashion, by his hands and feet, carrying his luggage 
or merchandise on his chest. For those, however, like the 
Asistic explorer, whose nerves are not equal to this fcat, 
slings are provided. Slavery exists throughout Nepal, and 
all cac1,&s are sold into slavery, the father having power to 
sell his children; but this step deprives them of caste. It 
is said, however, that Jung Bahadur intcnds to abolish the 
cntire practice. The Brahmal~utra was crossed by the explorer 
about 83' 65' E. longitude, (mhcre it is about 250 feet widc, and 
has a very gentle current,) on boats made of yak's hicles sewn a t  
tlic encls, and attachcd to sticlrs at  tho sides. On his return 
journey tllc explorer passer1 through Sansen, whcre thcre is a fort, 
gun foundry, and manulactory of slnall arms. Insidc the fort, the 
walls of vhich arc about 12 feet high, and maclc of brick and 
mortar, are two-storied blick buildings, wllicll arc used as the 
magazine, court-housc, and treasury. Formcrly 1,100 men used i o  
be stationed hcre, but now there arc 1,800, who are clrillecl l)y two 
discharged suhahdars of thc Indian native ariny. All orcr Nepal, 
in fact, military organisation is being amplified. Although the 
cxplorer mas prcvcnted from advancing further into Tibet than tile 
vicinity of tllc Brahmaputra, he has cont~ributcd much valuable 
information concerning tllc Ncpslcse kingdom, our lrnowledgc of 
which is still vcry Emgmcntary. 

Thc geograpl~ical rcsults of the Kashghnr mission, reference to 
which mas mndc in last ycar's Abstract,' havc becn consic1erable; 
and Captaiiflrottcr may ~vell bc col~gratulatecl on t,hc succcss of 
his labours, carricil 'bn as thcy were in mid-winter. To  the nortl, 
of I<ashghar llc carried a suvcy through the Artysh valley, up 4 

the Russian frontier at  Lalrc Chadpr Kul; and tllough he 
unable to strilrc off eastwards to the Terekty pass, ancl rctur1:i 
the road from therc to' Kashgha~, he has satisfactol. ly conl;as 
his work wit11 that of thc Russian gcographcrs. He subsc 
surveye'cl about 160 milcs of tllc road from Kasllgllc to ihc Ire --+, 

'See Abstract for 1872-3, p. 61. a 1  
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cast, 35 far as the Belowti pass, 90 miles from Ush-Turfan, whilJ 
Captain Biddull~ll snrrcyed tlir road from Knsllgllnr eastnrards t m  
3Iar:~lbashi. . But no opportunity was nfforclecl for reconnoitering 
any portion of thc long bclt of almost unknown country at present 
rulecl by the Atalilth Ghazi, which extends eastwards for a diStanCC 
of probably over 700 miles beyond thc points reached by Captaias 
!Trotter and Biddulph, nor of the road to thc west leading into 
Kholtand aid tllc Tcrek pass. 

Captaiu Trotter afterwards surveyecl the routc from Yangi IIissar 
to Tnshliurgllal~, ancl t'hen mcstwards vid Alitash, ovcr thc little 
Pamir, and ascertained that the Barltut Yassin laltc of the ASirza 
on this plateau is one of the sources of the Aksu or Murghnhi, and 
thus, in all probal~ility, the chief source of the Oxus. Captain 
Trotter continued his snrvcy down to Kila Panja in Walthan, and 
was enabled to send a native surveyor down thc Panja river to 
Ishltashim, and then struck ilorthwards into unltnomn gronnd, and 
followed the course of the Panja for nearly 100 miles, finding its 
dircction to be vcry different from what has hitherto been sapposee'l. 
His furthest point was Rila Wamar in Roshan. An important 
exploration has since been made, from Fyzabad and Rolab up the 
river, to a point believed to be not far from Rila Wamar, by 
Colonel JIontgomerie's havildar. 

From Pal~ja Captain Trotter returned to Atltash and Yarlisncl 
vid the Great Pamir, passing the lake discoverccl in 1838, and 
named Victoria by Lieutenant Wood, R.N. Thc panclit who 
accompanied Captain Trotter as far as Tashlt~vghan on thc outwarcl 
journey returned thencc by a morc direct route to Yarltand, 
carrying a traverse survey along an entirely new piece of road. 

While Captain Trottcr was absent in Wakhan, one of the lTindu 
pandits was sent by way of Sanju to Khotan, with instructions to 
penetrate as far &stmards as possiblc. l3e travcrscd the ancient 
road to China as far as the Sorghak gold fields, and thcn returning 
to Keria, stlllck southmards along thc road to Rudolt, crossed tllc 
;[Cuen Luen rangc ancl thc great table lands of the liigl~cr I-Iimalayas 

the mrcstcrl~ confines of Cliiucse Tibet, and rcached thc villagc 
T1Tu'oh, whicl~ is about. 29 nlilcs to thc north of Rudok. IIere hc 

Ltllel stoppecl by the Chincse officials, and nearly turned back again 
llccn oe rontl 11c camc, but cvcntually he was pcimittccl to go tlircct 
ations 1)y tllc Pangong Lakc. IIis worli was vcry cn~.cfully 
lnare ,tecl, ailrl has stood t l ~ c  usual tcsts, ant1 has sl~owrl thc llccrssity 
irahmsgc corrections being madc in tllc morli of 18(i6-66. 
9 to lvcry ciaboratc and iutcrcsting volume of llis survcy opcrstiollv 
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in con~ection with thc ivission has becn pul~lisl~cd Cal~lnin 
Trotter. It contains descriptive letter-press of thc divers routes 
survcycd, appeilclices giving lists of the various observations, routes, 
$c., and is illustrated by a map of Eastern Turkistari and plans of 

'lrkand, Khotan, and Kashghar. 
The official account of the work done by Sir Frederic Goldsmid 

ruicl the officers employed on the Persian Frontier Conl~nission~ is 
still in preparation, but mill probably be published in n fern wecks. 

Tllc map of Persia2 executed by Major St. JoLlll is still in thc 
Ilnnds of the engravers, Messrs. Stanford, of Charing Cross. I t s  
com~lction is looked for at  no very distant date. The map of 
TTrcstcn~ Asia prcpared by Captain F c l i ~  Jones, I.NmJ has been 
coiizpletcd, nncl is now in the Geogi.npliical Department of tlle 
India Office, awaiting such decision as may be arrivcd at wit11 
rcgsld to its relwocluction. I ts  scope and gencml charnctcr h n ~ c  
1)ccn dcscril~cd in prcvions Abstracts; thc coml~ilation, execution, 
and dm~ving are most elaborate ; and it altogether clsinis noticc as 
n Tcry rcmar1ial)le specimcn of cartographic skill. 

Anlong thc ]naps preparccl i11 the Geographical Department of 
tllc India Oficc during thc year 1574 iliay 11c n1entioned n inn11 
of tllc IIyclerabnd circn~ of W m ~ ~ u g u l  i n  12 imperial s l ~ e t u  ; and 
lithogrnl)l~q of 15 original dmnrings of surveys msclc by officcrr 
clwing tllc Afglian war which Coloiicl Fraser Tjtlcr llatl 
nmasscd during his sojourn in Afghanistan in 183s-42. They 
contain tol~ographical illformation respecting t,hc &rat valley, t11c 
111q1cr d l c y  or thc IIclmund, tllc lomcr cowsc: of thc rivcr, anrl 
t l lc  cormtry bct~vcrn tllc Ilclmuind and thc Argundab, ~rllicll has 
ilcvrr 1)ccn publislled 011 any iilal~. 

T l~c  vnluc of a trustnrorthy book of gencral rcfcrcncc as to tllc 
gcogral~lly, history, and resources of India has long bccli admitted, 
nntl mnch lllollcy has been spent by Govcrnuzcnt in cflorts to ol)tnill 
suclr n nlnnnal. I11 1865 thc work of compililig a gazetteer for all 
Intlin n-as initiated by the Court of Directors, and tllc work 
l~u)ccctlrd iu a dcsfltory T\~SY until 1869, when tllc necessity of 
tnlting sbcps to cns1u.c uniformity in tlle gazcttcc~s of the vario- 
lwovinccs was lorccd upon tllc Go~criuvent from scveyal oun- 

4111. nl.(i sill - T l T  
'CT71n tPl,. 1~110 w:Ls t,ll~l 
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ing to which all local gazetteers should in future be prepared, and 
for the consolidation into one work of the whole of the materials 
that might be available. I n  accordance with these instructions, 
Mr. Hunter visited the different provinces of India, and submitted 
a plan for an Imperial Gazetteer. One main feature of this plan 
was, that the local gazetteers should be prepared in consultation 
with .a central editing officer, who should bc charged with thc duty 
of seeing that they were prepared on a uniform system, so that they 
might easily be incorporated in duc course into an Imperial 
Gazctteer. The plan mas adopted, and Mr. Hunter was chargcd 
mith the duties of central editor in addition to those of compiler of 
the Bengal Gazetteer. 

I n  consequence of thc enormous cost of literary labour and 
printing in India, the mork of compiling and printing the Bengd 
Gazcttcer goes on in England, mhile the mork of amassing statistics 
and making enquiries on the spot is intrusted to five local assistants. 
Dr. Hunter, as editor, divides his timc betwccn inspertinn of the 
work in England and India. Fivc volumcs are ~ ( J V "  :k'41 F-1- 

f~~rnishing the statistical account of 13 out of the 55 &hilrie;i.. 

comprising the Lower Provinces of Bengal. Thcse five volumes 
deal mith an arca of 45,844 square miles, and a population of 
21,768,747 souls. The accounts of thc remaining cListricts are in 
various stages of completion. 

a Dr. Hunter's report on the progress of the gazetteers throughout 
India has not yet reached England. 
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