
P E E F A C E .  

TIIE Annual Abstract of thc Surveys and of other geographical 
operations in India during the ycar 1872-73 is arrangcd on thc plan 
of the " Memoir on tlic Indian Surve!7s," and of tlie Abstracts for 
1869-70, 1870-71, and 1871-72, which give a history of thcsc 
operations up to March 1872. The intention of thcsc Annual 
Abstracts is to indicatc the morc important and interesting opera- 
tions of thc year, prcvious to an examination of tlie detailed reports, 
with their valuable appendices. They are also designed to bc useful 
for future reference. It is liopcd that thc abstracts att.ain tlicsc 
objects. 

Foot notes arc given, referring thc reader to lmssages in  tlic 
Mcmoir, or in tlic Abstracts for 1869-70, 1870-71, and 1871-72, 
i n  which thc prcvious history of cach operation is clcscribccl, and 
the previous services of officcrs that arc mentioned is given. 

Tlic Mcmoir appcarcd in 1870, and Annual Abstracts have bccn 
published in the four succccding years. I n  1875, tlic fifth ycar, n 
sccond edition of tlic Mcmoir will bc l~ublishccl, crnbodying all tlic 
contents of thc four Abstracts ancl the v-ork of 1874 under the 
respective hcads, and containing many corrections aad additions. 
I n  the nenr edition the Mcmoir will be clil'ferontly arranged, and 
pains will bc tslltcn to climiilatc all thc crrors of tlic first cclition 
and to malcc up for a11 formcr onlissiolls and shortcomings. With 
this end, communicatjons and suggcstions will bc gratefully reccivcd 
from anyonc who may kindly transmit thcin. 
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The increasing ncccssity for making due provision for tltc survcys 
01 thc Indian coasts and harbours, and for thc supply of accurate 
charts, has bccn f ~ ~ l l y  rccogniscd during the past year, nrhcn tllc 
enclosures to the Secretary of Statc's despatch, datecl March 30th' 
(No. 7) 1871,' rcceivcd careful consideration. I n  a reply, dated 
June 30th, (No. 26) 1873, the Government of India rcqucstcd that 
Captain A. D. Taylor of thc Indian Navy, might be dcputcd to Cal- 
cutta, to assist them in devising suitable lncans for restoring to 
cfficicncy thc Marine Surveying Departmcizt, mhicll had ccnsecl to 
cxist in any form sincc 1861. Captain Taylor arrived in Calcutta 
on thc 22d of Dccembcr 1873, and has since prcparccl, undcr 
instructions from thc Government, a rcviem of a11 existing cllarts 
and material for charts of the coasts and islands of British Inilia ; 
and a schenlc to supplcmcnt ancl pcrfcct cxisting cllnrts both hy 
worlting up materials not yet utiliscd, and by frcsh survcys, f~illy 
clctailing for cach project the ascncy by which he ~voulcl proposc to 
carry it out, thc tilnc i t  mould probably occupy, and its probable 
cost. 

Captain Taylor's cxl~austivc rcport reviews cach chart and plan, 
poillting out their dcficiencics and estimating their intrinsic and 
rclntivc value ; so that a most complete Ituowlcclgc is thus obtnincd 
of cxisting requircn~cnts. 

Commencing a t  Chittagong tlic old plan of Captain Lloyd is 
found to bc vcry incomplete. Next conzes thc chart from CIlitta- 
gong, across tllc sea face of tllc Sunderbuns, to Cnttnck (Bcty of 
Bcngnl,  Sl~eet I i ) .2  I t  is a most useful cl~nrt for navigation, bnt tlic 
ii~crcase of the banks and tlic altcrations of tllc c l l a n ~ l ~ l ~  at tilc 
Megna inoutlis of thc Gangcs, during 40 ycars, call Sor a revisc(l 
survcy of thc approacllcs. Tllcn follo~vs a cornpletc blanlc b tllc 

Scc Abstract for 1869-70, p. 11. ~ C C  Mcmoir, p. 25. 



2 NEW SURVEYS REQUIRED. 

series of charts embmcinv the Bay of Bengal. From Palse Point b in Cuttack to thc Santapllly rocks, a distance of 250 d e s ,  the 
coast of India is unsurveyed. Here the mouths of thc Mahanadi 
arc continually changing, and the wreck charts exhibit many 
casualties. The four-sheet chart of the Coromandel Coast, by Fcll 
and Smeny, is good ;' but it requires more cleep-sca soundings, 
especially off Cocanada ; and the bay therc, a most important port, 
ought to be re-surveyed, owing to the great changes wrought by 
the river Godavari. The surveys of Palk Strait and the Gulf of 
Manaar were never completed, and the central parts of thc 
channels have not been sounded. As these are the approaches to 
the Pawnben channel, and to deeper cuttings that hereafter may 
be undertaken, this work is very urgent. 

The west coast of India was surveyed by officers of thc Indian 
Navy, a large section by Captain Taylor him~elf ,~ and the charts 
arc published in three sheets, about 5 inches to a clcgrec, a vcry 
good s c ~ l e  for navigation ; and also on the large scalc of half an 
inch to a mile, in 13 sheets, together with several plans of ports on 
larger scales. But gaps occur at the junctions of fivc of the survcys 
along this coast, a fact which shows that a Survey Department 
~vithout cfficient supervision neccssarily lcads to mistakcs entailing 
futwc disaster ancl loss. Tlic first gap is off Calicut and Bcypur, 
anothcr off Boria Pagocla, and othcrs at tho mouth of thc gulf of 
Rach, ancl off Aripo in the gulf of Manaar. But tllc most 
dangerous blank is off Danu in the north Honkan, wherc rccfs 
cxtcnd five miles off shore. Here thc steamer " Fcrozc" struck 
lleavily during the last S.W. monsoon. Thc plans of Cocbin ancl 
Alcpi ncccl correction, as both thc Cochin bar and thc Alcpi mud 
hank havc changcd ; and more accuratc soundings arc necdcd ofC 
Calicut and Bcypur. Colachull, the coffec port of Travancor, has 
ncvcr becn surveyed at all, and Narakal is in the samc position, 
wllilc Enciam Islet and the decp water between it and thc main 
and Mangalorc rcquirc examination. Tllc plans of tllc ports of 
Ratnagisi, Rajapur bay, Viziadrug, and Deogurh, arc all incomplctc 
and require rc-examination. Thc gulf of Kambay now rcquircs 
rc-sounding, as thc banks havc matcrinlly cllallgcd in tllc 37 ycars 
sincc tllc last survey of Licut. ~ t l i c r s c ~ . ~ o n u t a b l c ' s  survcy of 
thc Hattiwar coast on a scalc of an inch to a milc, Selby's 

1 Sc.c Mcmoir, pp. 26 nntl 27. Svr Mc.moir, 11. 31. Scc 1\4rmoir, p. 18. 
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large sulnvcy of Mandavi road\ are both lying useless and unpub- 
Lishecl at  tllc Admiralty. Thpse arc thc most important out of 
thc long list of desiderata, as rkgards thc Indian coast; but thc 
surrounding islands also requirc attention. The southern half of 
the Laccaclives, includiag Minicoy, nced survcy and to havc tlleir 
geographical positions tcsted by astrononlical observations with 
good chronoinetcrs. Thc Anclamans also require morc thorougll 
exa&ation ancl careful survcy, and the channel betmen them 
and thc Nicobars needs to be bctter known. 

The scope of the annual surveying operations will be limited by 
financial con~iderat~ions, and by tlic number of surveyors that are 
available. At Calcutta there are only threc or four, anel at  
Bombay none. A surveying vessel, when on her grouad, ~~roulcl 
usually be anchored as a mark, whilst her boats and tendcrs mere 
away sounding, and each of these should have a good surveyor 
with thc boat's crcm. Captain Taylor in his report, proposes that 
thcre should be a Supcrintendent of Marinc Surveys with a clcrk 
ancl two draftsmen, and a staff of a dozen qualified surveyors ; ancl 
it is also of great importance that each vessel shoulcl havc n, 

medical officer of scientific attainments, who woulcl havc peculiar 
advantages in making collections ancl pursuing investigations in 
natural history. As for vesscls, wooclen pilot brigs ancl scllooncrs 
are rccomn~cnded, each with a stcam pinaacc ; ancl a stcain tcndcr. 
Tlic work to bc done is thus calculatccl. Tlircc scasons of seven 
months each will sufficc to rcnder thc existing charts of thc 
Burn~csc coast sufficient for present rcquircmcnis. Tllc coast of .r 
Chittagong ancl its rivcr nioutlis, ancl thc Mcgna moutlis of t l ~ c  , 
Gangcs would occupy one brig with a tcnclcr, and two slcai?z l)i11- 
nnccs, onc whole season ; whilst tlic survcy of tlic sca facc of thc 
Sundcrbuns would be postpoi~ccl until thc lancl snrvcys in tha t ,  
direction arc complete. Onc brig would be cmployccl, lor a scason,, 
on dccp-sca soundings in thc Bay of Bcngal; and another in* 
surveying the several ports along thc A4nclras coast. Thc coast 
from Point Palmyras to bhc south-wcst for 270 milts, dcmaacls' 
imlncdiatc attention ; ancl tlicrc is tlic advalltagc, to thc surveyors, 
of bcing ablc to connect tlicir morlr with scvcral stations of the 
coast scrics of t,hc Grcat fiigonometricnl series. Two vessels, lJitl. 
stcam pinImces, might complete this work in nine montlls. A brii 
and llcr tcndcr might complete the examination of the unsurvcycd 
straits lcading to thc Paulvbcn channel in four or five months 
But the Ittadras Presidcncy urgently necds a special ~ m n l l  survc: 
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party of her own, with a steamer, lo survey the port of Colachull, 
Enciam Islet, and the deep water between it and the main, to 
get soundings b~tWX2n BCypur and Calicut, 2nd to make 
periodical  amin in at ions of Cocanada, Alepi, Cochin, Narakal, and 
Mangdore- On the Bombay coast the shifting moutll of the 
Kauli-nadi (garwar rivcr) requires perioacal examination, and 
large scale surveys are needed of the ports of Honorc, Vingor14 
Ratnagiri, Viziadrug, Jaighur, Chaul, Hubshi- Jinjerah, ancl others, 
Lieut. Palmer, R.N., the commander of thc iron-clad Mbgdnla, is 
to make an elaborate survey of the bottom, throughout certain 
portions of Bombay harbour, with rcfercncc to a system of clefence 
by torpedoes. North of Bombay the coast was never minutely 
examined; and certain portions mcrc absolutely neglected. Thc 
foul ground off Danu rcquircs immcciiate attention, and this dan- 
gcrous projecting part of the coast should have a light. Damaon 
and Bulsar have never been f~llly snrvcycd, and the entranccs 
to the Surat, Broach, and Tanltria rivers are known only to native 
local pilots. The mholc gulf of Cambay very urgcntly calls for 
thorough re-examination ; and fortunatcly most accuratc deli- 
ncations of the shore lines can be obtainecl from the rcccnt mrorlt 
of the Great Trigonomctrical Snrvcy in Rattimar and Gujarat. 

Captain Taylor recommends that thc first survey slloulcl bc from 
Point Palmyms to tlic south-vest, and tllc scconcl of thc Grcat 
Megna flats, or shoal water off the inouths of thc Gangcs hnd 
Brahmaputra. H e  nronld thcn takc up, in S U C C C S S ~ O ~ ,  tllc 
Andaman anel Nicobar Isles, thc Sittang river, thc gulf of Cal~lbay, 
and tllc Chittagong coast. Changes 111ay 1)c cxpcctcd at the 
rnouths of all largc Indian rivers, thc Indns, Narbada, Tnpti, 
Icrishna, IIahanacli, Ganges and Bmhnlaputm, Iranracli, and Salmin ; 
and also at  thc bars O F  minor rivers, csl>ccially at  Mnngalorc, 
Cochin, Ncgapatam, Clij ttagonq, Basscin, and Rangoon. Thcsc, 
and pcriociical changes in the form of I~anlts, will demand 
continuous of tllrcc or four TCSSC~S. The first year's 
expenses are cstirnatcd at 2,8001, for I l ~ c  supcrintc]~(lcnt 2nd 
llis establisllment, 1,3621. for outfit and repairs, 7,0501. for tllc 
survey from Point pnlmyras anti Bimlipatam, an(l 8,7871. for tllc 
smT7cy of the Jlcgna moutlls of tllc Gangcs, nlalting total cost 
of 20,0001. 

The rnholc sul?jcct of this report Was Very fully considcrcd 1)y 
the Government 01 India, and they accept tllc responsibility of 
complethg and rndntaining tlic coast of M l C  Indian coast line 
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from the Pakchan Estuary, at  the southern extremity of Tenasserim, 
to Sunmiyani Bay, on thc western limit of Sind ; but beyond these 
limits all survcys must bc undcrtalcen by vcssels and surveyors 
of IIer Majesty's navy, a t  the expense of the Impcrial Govern- 
ment. They proposc, in orclcr to undertake accuratc survcys of 
localitics not yct surveyed, ancl to maintaiu thc accuracy of the 
charts, to orgnnisc a small survcy flotilla. It is to consist of 
onc steam tcncler, thrce brigs, two schooners, and five steam 
pinnaces, nrith competent surveyors and efficiently manned. The 
following vessels havc becn sclected for this service :-The gunboat 
" Clydc," a steamer belonging to the Bombay Government, of 300 
tons and GO h.-p. (nominal), tn-o old teak-built pilot brigs of 300 
ions, the " Guiclc " and thc " Megna," the " Maric," a teak-built 
schoonc~., on board of v~hich Captain Constable did his surveys in  
Pcrsian Gulf from 1858 to 1860, and a vcry small schooner called 
thc " Augusta." Tnro of the steal11 pinnaces will be built a t  Calcutta 
for 3001. cacli. Thcy will be 28 fect long by 7 feet, nrith engines 
of 3 11.-p., and will hoist inboard. Two othcrs arc to bc built in 
this country. l ' hc  ~vllole annual cost, including a supcrintendcnt of 
mariilc surveys, is not to cxcced 20,0001. The vessels will be pro- 
vided in India ; and it is hopcd to commcnce the first ycar's surveys, 
naincly thc coast bctwcen Point Palmyras and Bimlipatam, and tllc 
i~zoutlls of the Ganges, in tlic encl of 18744. Captain Taylor, tlian 
vrhoin no man living llns a ruorc tllorough knovrledgc of tllc 
subjcct, both from long experience and natural love of the work, 
is to bc the first Supcrintendcnt. 

Thus, aftcr a dreary period of 12  years, during which tlle surveys 
of tllc Inclinn coasts and thc safcty of thc grcat mercnntilc flect 
which frcqucnts thcm, v-crc entirely neglcctcd, the marine survey 
department is to be rcstorcd to efficieacy. Thc officc of marine 
surveyor gencml v7as abolis11cd on Captain Lloyd's retircmcnt in 
1840, after ~vhicll timc the work was carried on a t  hap-hazard, 
with no efficient superinteadcncc, and in 1862 it ceased altogether. 
I ts  rcstoration to efficiency is an importaat mcnsluc ml~icll nrill 
bc thc means of prcventinm illucli loss, and of securing the safety of 

P one of tllc lnrgcst nlcrcailtilc flccts in the ~vorld, so far as accurate 
charts and rcliablc sailing dircctions can effcct that mreat object. 

P Licut. Stiifc (late I.N.), forrncrly elnploycd for nlne years on the 
surveying scrvicc of tllc Indian navy, lias compiled a new chart of 
thc MakrAn coast, which 112s lately acquired somc importanoe owing 
to thc establishment of tclcgraphs along i t  sincc 1862. t ~ s  
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officer had served for many years on this coast, the Admiralty sug. 
gestcd his employment to construct :I, ncw chart based on his own 
observations, and embodying all the information that he or otl~cr 
officers had collectcd. , 

It is now being engraved. It is a revisc of that made By Brucks 
and Haines in 1829, and a few particulars of the old survey will 
cxplain the value of the present work.] 

The former survey was comrnenccd at Jtishak by Bruclts on tllc 
22nd January 1829, and had p~ogressed as far as Chahbjr by thc 
8th February, on which date thc surveyors sailed for Masknt, wherc 
Brucks was invalided, and left for Bombay. Haines, who now too]< 
command and continued the work, returned to ChahbSr by thc 
20th February, and finished the survey to Karjchi by the 10th 
April. He thence returned to Gwbdar to correct the chronometric 
measurements between that place and Karichi, and left thc coast 
for Bombay on the 26th April. 

Considering that the timc occupied, after deducting tmclve days 
for the trip to Maskat, mas only 67 days for the survey of 540 milcs 
of coast (without including the windings of thc coast-linc), i t  can 
only have bcen l ~ y  unremitting hard work that any chart could have 
been produced, with the rcsourccs of onc small and dull-sailing 
vesscl, E.I.C.S. " Benares." The general correctllcss o l  thc chart 
rcflccts the highcst crcdit on the authors, iiidecd, according to ,the 

standard of hydrography of fifty ycars since, it was a high class work. 
Thcy hacl but four cl~ronomctcrs, all of ~v11ic11 did not go wc11, 

and as thcy carricd on thc survey by n scrics of cl~ronomctric 
rncasnremcnts, madc at cach day's position, thc only part triangulated 
bcinv thc great bays, cxtrcmc accuracy could not 11c cxpectcd, 
csl~cclally on that part wcst of Gwhdar, wliich mas not chcclrccl by 
a rcttun mcasurement. It docs not appcnr that Brnclts, on lea~~ing, 
madc ovcr any notc books to his succcssor ; and Lieutenant Stiffc 
llas bcen unablc to trace any mcmoir of his on tllc part of thc coast 
llc sulvcyed. Thc information in " IIorsburgh," is from thc original 
explorers in 1774. Haines' rncmoir, which rcfcrs to thc coast bc- 
tween Chahbhr and Karhchi, appears ncvcr to liavc bccn published 
until thc present timc. [Taylor's Sailing Directory, 1874.1 

The latitudes of the old chart arc fairly correct, the crrors not 
cxceccling 1 to 1+ miles. 

1 Sec Memoir, p. 10. 



I n  general, the part by Haincs, is obviously donc in more detail 
than that by Brucks. i 

The new chart has been basei upon a table of positions, the 
authority for cach of which is given. A correction in the Persian 
gulf longitude of Maskat and the Ara>bian coast of - 30", and in that 
of Jhsbak of -43", has been adopted, in consequence of additional 
measwemcnts. 

For SunmiySni, and places to the eastward, thc triangulation of 
the Great Trigonomctrical Survey of India has becn made usc of. 
The original observation book of Haincs has been discussed, and the 
trigononlctrical data contained in it rcplottcd. Thc longitudes of 
thc charts arc refcrrecl to Madras instead of Bombay, as Karriclri, 
thc starting point, has bccn conncctcd by thc G. T. S. with Madras 
morc sccently, and is probably more correctly determined than 
Bombay : thus, 

0 I I !  

Longitude of Madras, according to results of 
Taylor's observations - - 80 14 19 

Diff, J!tanora lighthouse and Madras by triangula. 
tion of G .  T. S. - - 13 16 4 

Longitude, Manora Lighthouse - 66 68 16 

Thc scale of the new chart is the same as the published Persian 
Gulf chart. 

Thc coast-line in the ncighboarhood of thc ahore astronomical 
positions lias been re-surveyed as far as time moulcl admit. Jbshak 
bay, wit11 thc coast-line betmecn Ras-al-Kilh and R&s-Jagin, is 
altogether ncm vork, as also is Gwhlar bay. Many landmarks 
and hills have bccn fixed, and their hcights measured by thcodolite. 
Thcse hcights, with thc results of carefd observations for varia- 
tion, and somc information as to thc tides, arc given in the table of 
positions. Many additional so~mclings havc been taken, chiefly 
during cable operations. The style of delineation of the coast-line 
has becn much modified in accordance with the received hydro. 
graphical symbols of the present day. 

Thc namcs of placcs and their orthography have been the subject 
of much study, and thc system is in conformity with the rules of 
thc Indian Govcrnmcnt. With thc sailing directions, now about 
to bc undcrtakcn, will be forwardcd for rccord a book showing the 
authority for each name, and reason for its adoption. Should it be 
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considered desirable at any future time to revise the names, this 
book would be of some service to ,the person undertaking it. 

The rest of the chart has been completed from the following 
sources :- 

Coast of Arabia below Maskat, carefully ~*educed from the original 
large scale M.S. of Grieve, and from Capt. D ; l ~ m a n ' ~  soundings, 

Coast of 'Omhn, west of Maskat, and coast west of Jhshak, from 
the Persian Gulf chart. 

From Jjshak to ChahbLr from Brucks' survey. 
From Chahbiw to Sunmiyhi from Haines' survey. 
From S ~ n m i ~ n i  to KarSchi from Carless' survcy. 
The deep soundings from Jkshak to long. 66' from Cllitty's 

soundings, and from long. 66" to 87" fisom thc chart of thc coast of 
Sind by Grieve. 

The details inland are taken from thc routcs of Government 
political and telegraph officers. 

The sketches of thc land are original (three by Captain Consta1)lc). 
The correction of the longitude of Maskat of -30", above rcfcrrcd 

to, will involve the alteration of a11 the Persian gulf longituclcs by 
thc same amount. It is founded on thc new measurements inadc 
by Licutenant Stiffc to Karkchi, Mr. Girdlcstonc t.o Bombay, and 
also on telegraphic determinations of Bfishchr by Mqjor St. John, 
R.E. As it  is possiblc that eventually a f~lrthcr correction of 
15"-20" may be found necessary, i t  may not bc ~rortli whilc for tllc 
present to altcr tlic existing Persian gulf c11a1-t so small an amount. 

Thus, the chart liitlierto uscd, wliicll was made in 1829, and is no 
longer adcquate to thc l~ydrogmpliical rcquircmcnts of tllc present 
day, will be superseded by Licutenant Stiffc's nclv chart of thc 
MakrSn coast, containing much additional mnttcr. The additiolls 

of positions and heights of hills and soundings, ~vhilc tllc 
chart comprchcnds a more cxtcnsivc nrca, including part of thc 
oppOsitc coast of Arabia, which will bc n convenience to thc navi- 
gator. Since the completion of the chart, Mr. Stiffe has been 

directions for thc engaged in the preparation of detailed sailin, 
coast, those in existence being very insufficient. 

A wreck chart from Karbchi to Singapur, showing the positions 
of wrecks during thc year 1873, has been published, from which it 
appears that tho number of wrecks for that year was 20, besides the 
same number of casualties of other kinds. The Deputy &taster 
Attendant, in his review of the wrecks, calls attention to tllc great 
increase of trade on the Coromandcl coast, and the opening of 



scverd ncw ports 1,y the visibc of the British India Steam Naviga- 
tion Company's vcsscls. He urges tllc neccssity for a survey from 
Point Palmpas to Bimlipatarn, and for large scale charts of all tlie 
harbours, roadsteads, and rivers on thc Corolzzandcl coast. He also 
rcprescnts the importance of a rc-survey of thc sea face of the 
Sundcrbunds, whcre thc sands liarre estcndcd, and thcre arc several 
rivcrs with good cntranccs requiring examination. 

Captain Taylor, beforc hc left England for Calcutta in tlie 
autumn of 1873, complctcd thc new edition of the first part of 
110rsbu~g.h'~ East India Directory.' This well-known vork had 
alrcady gonc through eight editions since its original publication in 
1809, under different editors, who aclded considerably to its bulk, 
without sufficiently curtailing the original matter. Captain Taylor's 
edition is in reality almost a new work. He has adopted the system 
of brief paragraphs, dropped the marginal references, given abbrc- 
viations well understood by seamen, and introduced block-printing 
of important nanics and words to catch thc eye. The opening of 
the Suez Canal necessitated a notice respecting the navigation of 
the M~dite~mnean, and Captain Taylor of coursc gives tersc and 
succinct, but sufficicntly complcte, dircctions for the Rcd Sca. IIis 
introduction treats of the tradc winds, monsoons, currents, land and 
sco brcezes, storms and cyclones, variation and deviation of thc 
compass, and tides. 

During tho year 1872-73, thc work consisted ' i f  92 triauglcs, 
covcrhg an area of 11,058 squarc miles, with the gfxilt theodolitcs ; 
and of 3,224 squarc miles closely covercd with 'points for tllc 
topographical survcys, ~l-itll smallcr theodolites, whilc in an 
area of 7,290 squarc milcs of a portion of thc Himalayas, jnl~abitcd 
by independent tribes, scvcral points havc bccn fixcci which will 
bc valuable for preliminary geographical requirements. An area 
of 2,734 squarc inilcs has bccn topographically surveyed in the 
Himalayas on a scalc of one inch to the mile, and an area of 3,878 
square milcs on the 2-inch scale, in the Bombay presidency, in 
thc cowsc of which 2,734 linear miles of boundary and check 
lines have becn traversed. 

1 See Memoir, p. 279. 
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The southern section of the ~ i l & s ~ r ~ ~  series,' being a longitudinal 
chah  of triangles extending from Bombay to Vixagapatam, was 
completed during the year 1871-72. The party, commanded by 
Mr. W. C. Rossenrodc, then co henccd a triangulation on the 
meridian of 82" from the Bidar '2 eries northwards, to meet the 
triangulation on the same meridian which was brought down from 
the Calcutta longitudinal series by Mr. Keelan. The country was 
vcry hilly and without roads, but in threc months Mr. Rosseru.odc 
carried the operations northward a clistance of 94 miles, where they 
formed a junction with those of Mr. Keelan. The country in which 
Mr. Rossenrodc and his three assistants were labouring, is onc of 
the most malarious and clendly in India. It is the region in which 
Colonel Everest commenced his career as a trigonometricsl sur- 
vcyor in 1818, when he was stricken down by jungle fever,2 and it 
was herc that in 1870 Mr. George Shelverton lost his lifems Mr. 
Itossenrode and his wholc party suffered more or less from fever. 
Their way led them past Jaipur, the capital of a mild hill chief- 
ship, and the hill of Sihoa, which is considered to be one source of 
the Mahanadi river. 

Meanwhile Mr. Keelan worked southwarcis on the same meridian 
for s distance of 55 miles, and tlius the series was completed.& 
Mr. Keelan describes the country as the mildest tract i t  has over 
been his lot to work in, covered with forest, and presenting no 
well defined points to fix. 

The importance of the operations in the Assam valley lies in 
the necessity for connecting thc surveys of thc Sibsagar and 
Lakhimpur cli tricts, which wcre commenced sevcral years ago, 
~ t l l  the genkl l  topographical survey. Progress has been slow, 
oTdng to the. xtraordinary difficulties. The wholc surface of thc 

1( country is covered either with patches of forest, or with densc 
jungles of bamboo and long grass, and tllc cntirc length of linc 
between continuous stations has to be cleared. A single linc 
occupied a party of 26 cuttcrs 36 days to clcar. The country is 
vcry thinly inhabited, so that supplies of labourers have to bc 
brought from a distance, while the most healthy time of the year 

--- - - -- 

I See Rlcmoir, p. 115 : Abstract for 1869-70, p. 11 ; for 1870-71, p. 18, and for 
1871-72, p. 11. 

2 Sec Mcmoir, p. 55. 3 Scc Abstrnct for 1869-70, p. 12. 

4 See Abetracts for 1869-70, p. 12 ; for 1870-71, p. 18 ; and for 1871-72, 11. 11. 
Sec Al~strcts  for 1870-71, p. 17, and for 1871-72, p. 12. 
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for field Tvork is the least favourablc for observations of distant 
~?oints. The atmosphere is clearest just after tlie tcrnlination of 
thc rainy season ~vhcn jungle fc?er is rife and the country is vcry 
deadly. I n  the dry season thc jungle fires give rise to a canopy 
of smoke which sliuts out distant objects from view. The Assam 
serics was colnmenced in 1867 by Lieutcnnnt Larmirie, near 
Go~vhatty. I n  1870-71, thc triangulation was advanced 86 miles 
by Mr. W. C. Rossenrode, and in the following ycar Mr. W. G. 
Bcverley carried it 40 miles further. During the season of 1872- 
73 Mr. Beverlcy did not advance the principal train of triangles 
quitc 20 miles, tllough several points wcre fixed on tllc hill rangcs 
to the north of thc valley. Thc series is now apl~roaching thc 
town of Sibsagar, wllile the secondary triangulation has dcfincd 
thc DuiRa, liills to tlie north, and mill be useful in the operations 
for fixing the British frontier. 

Thc Jodhpur serics is onc of the two internal cliains of trianglcs 
~vllich rcmain to complete the great north-west quadrilateral, tllc 
exterior chains of which conncct the basc liuc of Kamclli, Sironj, 
Dchrs Dun, and Cl~acli, near Attock. Thc Jodhpur nlcridional 
scries will be carried northwards, so as to'close on tlic Sutlcj 
series. Licutcnant Rogers, vho is in charge, fixed 1 2  ncm stations 
during tlle season, cxtcnding over a dircct distance of 95 milcs, 
prcliininary operations bcinm advanced 52 milcs f~~r thc r .  Tllc 9 
countiy is very favourable, bciilg sandy with isolated hills, tlic chicf 
difficulty bcing the scanty supply of. water. On thc othcr hand 
tlic Jodlipur Durbar rcndered most cordial and effective assistance. 

Thc Mangalore meridian series was carried sout11~~-ard from 
tllc Bombay longitudiilnl by Captain IIaig and L i e ~ t < ~ l a n t  Trottcr 
bctmccn 1865 and 1SG7.l Opcratioils merc then s~i,l~endcd, and 
rcsumcd b;,?fajor Bmnfill in 1872-73, and continued soutli until 
it joined tl,: loi~gitudinal serics wl~ich conilccts 3Iangtllorc with 
Mndms. It ~vas thus comljlctcd. Tllc series passcs for abovc a 
huncircd milcs along thc crcst of tlie TVcstcrn Gllnnts, a tract of 
hills and forests, clouds and mists, rivers and torrcats, and onc 
of great bcauty. I t  is the Maisfir district of Naggar, and that 
porlion of it known as the 19alnad or " rain district." Tllc valleys 
arc 2,000 to 3,000 fect abovc tlic scn, with the rivcrs Dlladrn, 
Tunga, Choradi, Warda-all flowing to the north. But one of 
thcm, thc Slieravati, draining tlic Bcdnorc (Bidarw) or Naggar 

1 Scc Memoir, 1). 112. Abstrncts for 18G9-70, p. 12, nnrl for 1871-72, p. 12. 
(10057.) B 
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basins, flows north-west for and by a sbgle drop 
of 800 feet, precipitates Garsappa Illvine. i hi^ 
was ground gone over in of thc survey by colonel 
Lambton, and several of 

During the previous 
the Brahmaputra series,' 
to preliminary 
field early and made satisfadory progrcss. Much llbclrance was 
causecl by the mists in tliie mornings, and thc smoke of the 
village fires towards evening. The series was cxtcnded for a 
direct distance of 56 miles, and will probably be completed duri,-,g 
the ensuing season. A series of secondary triangles was 
castwards from the principal series, to fix thc town of Mymensingll. 

A great deal of work was completed during 1872-73 on thc 
Kattiwar topographical survey, 2,642 squarc miles having been 
surveyed, and an area of 2,680 square miles triangulated in 
advance for the work of next year. The operations lay chicfly 
in the northern portions of Jhalawar, in a barc and sterile county 
which is bordered on the north by the Rann of K h h .  Thc topo- 
graphy of the easter6 half of the province is now nearly complcted, 
and a survey of the town of Rajkote, the chicf placc in tlic 
prorincc, will be made on a scale of 12 inches to a mile. When 
thc operations of the survey reach thc shores of thc gulf 'of 
Kjch, every effort will bc made to connect them with the survcy 
of that gulf by Captain Taylor, I.N. Thc original maps of the 
survey were lost, but Captain Taylor had fortunately retained 

for +is own use, which were lithograplicd through tlic 
Geographica Department of the India Office, and copics havc 
bccn sent sut  to India. Captain Trottcr had charge of tllc 
Kat,tiwar swvey wtil nearly thc cnd of tllc scasou, mhen lie 
joined Mi., Forsyth's embassy to Yarkand, and W ~ S  succeeded by 
Captain llullen. A peculiar fc2tw.c of the -part of Kattiwar that 
mas in 1872-73 is tlic numbcr of largc " baolis " or wclls, 
built some hun&eds of years ago near what wcrc then largc ancl 
populous towns. Some of them are very roomy and beautiful, th'c 
covering and the ornamentation of the approaches being elaborate 

,,legant, A broad flight of stairs, richly omamentcd at the 
sides, generally leads down to the water. Tllcrc is nothing Jovc 

I fice Memoir, pa 114. Abstracts for 1869-70, p. 11 ; for 1870-71, Pa 17 ; for 1871 

-72, p. 11. 
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gmund to lead to the suppos\tion that there is anything unusual 
underneath, a low stone mall kehg  all that is visiblc to tho eye. 
Captain not te r  also gives $ interesting description of the 
R a m  of KAch, and of thc new , and extensive government salt 
works at Patri.' \ 

The Gujrat survcy,l under ~ a j b r  Haig, mas employed during 
1872-73 upon thc topography of somc portions of the Raira 
~ollccto~atc, tho whole of tllc Pitlad ?!Ma1 in tho territory of tho 
Gaikawar of Baroda, and ncarly thr, mholc of tllc territory of 
Kambay. Tllc arca complcted was 1,1'75 squarc miles. Thc first 
atteml3ts to incorporatc thc Bombay Revenue Survcy details wit11 
thc scientific Topographical Survcy failed. It appcars that whilc in 
Bengal the periphery of a villagc is first measurcd, and a11 interior 
dctails are then referrcd to it ; in Bombai so called "base lines " 
arc first nieasurcd in the interior of the village lands, and a11 subsc- 
quent measurcs arc referred to thesc lines by offsets. The Bombay 
method, therefore, gives the greatest accuracy in the central 
portions and least on the boundaries, whilc the converse is the 
casc with thc Bcngal systcm. This is the rcqson nrlly the revenuc 
01)crations in Bcagal are so valuablc for topograpl~cal purposes, 
whilc in Bombay every attempt to construct general maps from 
tllc revenuc materials has hithcrto failed.s The marks selected 
were almost invariably on thc cxterior boundaries mllere thc work 
is most inaccurate; whereas, for the above rcason, the interior 
marks mould havc becn best adapted for the purpose. When 
Colollcl Walker returned to India he determined to make anothcr 
more carefully dcvised attempt to utilise the Bombay revenuc 
dctails. He  arranged that Major Haig should be aupplied with 
all thc clata of the rcvcnuc survcy meas~u.cments, as givcn in 
thc original field books, in addition to thc l i t h ~ g r a ~ ~ ~ ~ d  village 
maps, which had hithcrto been thc only materials avsilablc for 
the purpose, and that he should havc thc assistance of some of 
thc rcvenuc survcyors, especially as all the field boolcs are written 
in Gujrati. Major Haig was not joined by this revenue party 
under Mr. Dalzell until February 1873 ; so that it is premature to 
draw any positivc conclusions as to the results of the experiment. 

1 Srr Mrmoir, p. 118, nod Abstracts for 1869-70, p. 13; for 1870-71, 1). 19, nlld 
For 1871-72, p. 12. 

a SPC Abstrnct for 1869-70, p. 13 ; for 1870-71, p. 18, and for 1871-72, p. 12. 
3 Sre Abstmct for 1870-71, p. 34. 
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Ma.jor IIaig is ahC;uly satisfied lat great use may .ye madc of 
tllc rcrcnuc survey materials in tho accuncy of tilc 
t"~03'a11bical maps, as soon as a morc cxtensivc and systeluatic 
conncxion is macle ket~vecn tlic points of the two sluvcys 
than has yet been atiempted. c c  $e ~olubinat io~,"  he thinks, 66 sill 
" ~ c r m i t  of the constnlction of t~pogwghical maps of all tho British 
" l'ortions of Gujrat on a scale of four inchcs to a milc, with an 
" amount of additional dctaiY and accuracy, for which improve- 
" ment the public will bc indebted to the Gujrat Revenue Survey." ' 

The survey of IXamaun and Gurhwal has, for two ycare, bccn 
under Lieut. J. Hill, R.E. I n  1872-73 topographical operations 
1vere carried on in thc MBha valley, in the lake country to thc cast 
of Naini TAl, in the country round Lohur Ghat, in thc portions of 
thc Gori nncl Ramganga valleys near Arkot, and in  tlic Bhabar 
parganahs, sub-Himalayan tracts bctmcen Haldmhri and the 
Sardah river. The region under survey has a range of over 25,000 
feet in  altitude, so that i t  presents cvery variety of climatc. During 
tlie year, 2,734 milos mere surveyed on a scalo of onc inch to the 
milc, and 353 were triangulated in advancc for futurc operations. 
Much of this area mas between 10,000 and 25,000 fcct abovc 
the sea. 

Of late ycars advantage has becn takcn'of the ljncs of telegraph, 
in  Europe slid America, to dctcrmine cliffcrcnces of longituclc, and 
thus to obtain astronomical arcs of an~plitude bctwccn two placcs 
situated on a common pnrallcl of latitude, with rcfcreucc to tllc 
clctermination of thc figurc of the earth. Formerly such arcs liacl 
becn mcasurccl between points on thc same meridian, bccausc in 
that case i t  ,mas only necessary to clctcrmine latitucles a t  thc 
cxtrcmc points, nrhich is onc of thc siniplcst problems of practical 
astronomy. But on arcs of parallel it is longitudes that arc rc- 
cluircd, alld their determination 117itllilz tlic rcqnisite dcgrce of 
precision ~ r a s  extremely difficult and laborious. When, holvevcr, 
places arc connected telcgmphically, thcir diffcrcnccs of longitude 
can bc dctcrminc(l wit11 great precision. I n  1872, some of the 
instruments which wcre ordcrcd in 1863, dcsigncd by Colonel 
Strange, and constructecl under his supcrintcndencc, arrived in 
Indis. These mere two transit iDstrumcnt9, by Messrs. Cookc nlld 
Son, of Yo&, two astronomjcd clocks by Prodsham, two chrono- 
graphs by MM. Sccrctan and I~ardy ,  of Paris, and clcctric 

1 See pnge 23. 
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apparatus. Colonel Walker determined to cmploy these instru- 
mcnts, in the first instance, oh: the arc of parallel which crosscs 
thc peninsula of India in l a t i t ~ ~ d c  13" from Madras to &Iangalorc, 
passing through Bangalorc midwhy. This arc is of special intcrcst, 
becausc it is situated nlucli nearcy to thc equator tlian any similar 
arc that has yet bccn i~~casurcd ' in  any part of the globc. Its 
length is 364 miles. Captains Serscliel and Campbcll n-cre 
selected to carry out tlie operations, who first made a scries of 
most careful preliminary trials, ascertaining that no sensible in- 
fluencc, in one dircction more than another, was exerted by earth 
currents. Thc mean of all the determinations gives a velocity of 
17,000 miles pcr second, which is materially greater than the 
velocities deduced in tlie course of similar operations in Ewopc 
and America. But as several relays were used on those lines, 
and nonc on these, such a difference is only what might have bccn 
anticipated. The preliminary results are, that the difference of 
longitude between Madras and Mangalore by the trigonomctrical 
mcaswcment is Oh. 21m. 36.78s., and by telcgrsph Oh. 21m. 35.85s. 
Tllc difference is Oa93s., which is equivalent to 13.95" seconds of 
arc. The latitudes and longitudes of the stations of the Grcat 
Trigonometrical Survey have, for the last 40 years, bccn computed 
wit11 thc clcments of thc Ggurc of thc carth known as Evercst's 
First Sct of Constants, (equatorial scllzi-axis, 20,822,032 ft., ellipticity 

1 xu). Bubsequcnt invcstigatioils llavc slightly inodificd tllcsc 
diii~ensioiis of the incan figure, and Captain Clarkc givcs tlic fol- 
lowing clcinents in thc appcndix to his Conzpc~~~iso~z of t l ~ c  Sta~zdnrtls 
of Length (186G) ; equatorial scn~i-axis 20,026,062 ft., ellipticity 

1 
Tj .3SI. Using Captain Clnrkc's elements, instcncl of Colo~lcl 

Evcrcst's, thc trigonomctrical dctcrmination of thc diffcrcncc of 
longitude bctwccn Madras and Bangalorc nrould bc diminisl~cd by 
3.5", and thus bc brought into bctlcr sccordancc with the tclc- 
grnpliic diffcrcncc, nrl~icli is still 10.6s. lcss tlian the trigonomctric 
diffcrcncc. This fact is consistent wit11 the result of Captain 
Bnscvi's pcndulum opcmtions, nrhich sllow that tllc density oC tllc 
strata of thc cnrtli's crust is grcatcr undcr tllc dcprcsscd beds of 
occans than it is undcr lands clcvated abovc the scn lcvci. TIlns 
tllc dircction of the plumb linc at  34nclms, on the cast coast, is 
most  roba ably dcflcctcd to the east of thc normal to tllc meall 
figurc, ~vllilc a t  &Iangalorc the dircction of tlic pluunb line is 
dcflcctcd to tho west of the corrcsponcling normal. TIlc lcngtll 
of the arc between tllc apparent zenith points is consequently 
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diminished, and must, tl~crefore, be 1 less tllan the length deduced 
from trigonomctrical observations. " observations to clctcrminc 
the astronomical latitudes of cert;$n stations of the s~~~~~ mcrc 
held in abeyance during 1872-73 Jas Captains Herschel and Camp- 
bell, by whom they are carilicd on, mere both employed on thc 
longitude observations. i 

The pendulum experiments thich have been carried on in Inclia 
since 1866 have lately been rought to a conclusion by a scries 
of observations made at t h ~  Kew Observatory by Captain W. J. 
Heaviside, R.E. I 

I n  1864, Colonel Wdkea, R.E., the Superintendent of thc areat 
Trigonometrical Survey of India, applied to the Secretary of Statc 
for India for sanction to undertakc a serics of pcndulum cxpcri- 
ments in India in connexion with this Survey. Ilis application mas 
strengthened by opinions from several of the most eminent Fclloms 
of the Royal Society in favour of the undertaking, more especially 
as affording an independent checlr on the local variations in thc 
direction of the force of gravity, and on thc disturbances duc to 
the mountain masses north of India. 

Thc necessary sanction having been obtained, the Royal Socicty 
lent for thc purpose of the experiments an astronomicnl clock by 
Shelton and two invariablc penclnlums. Thc cquipmcnt was sup- 
plcmented by a coppcr vacuum cylinder and an air pump. I t  was 
rlccidcd to makc the Kcw Observatory thc basc station in this 
country for the operations, and bcforc the pcnclulums wcrc sent to 
Inclia thcy werc swung thcre by Mr. Loewy. Thc apparatus arrivccl 
in India in 1865, and the work ~vas at once commcnccd by Captain 
J. P. Basevi, R.E., who had been placed in charge of thc opcmtions 
in India. I n  the course of thc next fivc years Captain Bascvi 
s m n g  thc pend~dums at some 19 stations on the Inclian arc from 
Debra Dhun to Cape Comorin, at two stations on the East Coast, 
and at  two on thc West Coast of India, and hc likcwisc swung tlicm 
at Mbicoy, an island of the Laccadivc group. 

In 1870, two convertible penclulums wcrc lcnt to Coloncl Wnlltcr 
by tllc Imperial Academy of Sciences at St. Pctersbmg. Tllcsc 
p c n d u l m ~  had been uscd on the Russian arc, and it was hoped 
that by their means a conncxion might bc cstal~lishcd bctwccn thc 
In&an and Russian pendulum operations. An arrangcmcnt for 

1 See Mcmoil., p. 12Q. 
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measuring tlic lcngths of tliesd pendulums forms part of the whole 
apparatus, so that they arc capable of giving not only relative 
results, such as arc obtained by the invariable pendulums, but also 
nbsolutc values of the lcngth of the simple seconds pendulum. 
Cal'taia Basevi had a t  that timd but little opportunity of using 
tlicsc pendulums, anel in the sprin$ of 1871 11c started for the lofty 
platcaux of Tibet, taking with him the invariable pendulums only. 
On his way to Tibet hc toolc obs rvations at  Mian Mecr, and 
passing through Lch, crosscd the J! 6,katung pass 18,060 fect in 
liciglit, into the clesolatc region of Ruskshu. He therc s r u n g  thc 
penclulunis at  a station he selccted on the Mor6 plain, 15,600 fcct 
above the sea level. From MorB hc made his way back to thc 
Upper Indus, and, although suffering from a severe cold, he crosscd 
thc Marsimik pass and set up his tents and instruments on the 
Lanak plains, upwards of 17,000 fect above the sea. There, pro- 
tected only by a tent, in a climate where the thermometer riscs to 
70 or 80 in the aftelmoon and falls below zero a t  daybreak, his 
illness increased. One morning, whcn gallantly striving to risc 
from liis bed and commcncc work, lie died, and by his ~mtimcly 
death the Survey lost the services of one of its ablcst officers. 

Captain Hcavisiclc mas subsequcatly appointed to completc the 
operations. After somc prclill2inary obscrvations at  Dchra and a t  
Mussooric hc 11~cnt to ICaliana, tlic basc station in Inclia for thc 
pendulum cxpcrimcnts. IIc there took obscrvations witli tlic in- 
vnriablc l~cnduluiiis to dctcrininc ~~rlictlier thcy hail unclcrgonc any 
cliangc sincc tlicy I\-crc last swung tlicrc. H c  also swung and 
ineasurcd at Kaliana the Russian convertiblc pcndulums. H c  thcn 
started for England, and on liis way to this country hc swung the 
pcnclulums at Bombay, at  Aden, and a t  Ismailia, in Egypt. A t  the 
Kew Observatory lic has s~vung thc invariablc penclulums, to dctcr- 
minc whcthcr tlicy hael undergone any alteration sincc 1866, and lic 
has also carried out thcrc a complctc scrics of cxpcrinients wit11 thc 
Russian convertiblc pcndulun~s for thc dctcrmination of thc lcngtli 
of tlic simplc sccmds pendulum. 

At tlic suggestion of Gencral Sir E. Sabinc a further serics of 
cxpcrimcnts is 1)ciiig madc with thc convertiblc pendulum cmploycd 
in 1818 l)y Captain Icatcr. Tlic bar of this pendulum, om-ing to 
somc unknown cause, had bccomc bcnt. Tlic bar lias bcen re- 
straiglitcncd and the knife cclges rc-ground and rcbcdded. I n  its 
thus altered condition this pcndulum has been swung at the Kern 



Observatory by Captain Lieut.-Colonel A. R. Clarke, 
R.E., has undertaken to distance between the Bnifc 
edges of the pencl~dum a t  Soutbmpton. From thc values thus 
obtained, a second dctermination of thc lcngth of the simplc seconds 
pendulum a t  Kern will be mad$: Captain Heavisidc mill shortly 
return to India, ~vllen thc f i y l  results of the mliolc series of 
experiments from 1865 mill 4c computcd out and a~ranged for 
publication. - 

The operations of the codputing ofice have consisted 01 a rc- 
adjustment of the seconda~y triangulation bascd on the sevcral 
principal series of tlie No~th-West Quadrilateral, and of passing 
throu4i  tlie press the obscrvations, reductions, and final results of 9 
thc principal triangulation of the North-West Quadrilateral, which 
is now completed, and mill form volumes 111. and IV. of thc 
" dccou?zt of tlte Opevations of t l ~ e  Great Trigononzctrical Szcrvey." 
As tlie whole contents of these volumcs will not bc ncedcd by 
gcographcrs, an abstract or synopsis is being prepared, which mill 
givc tllc descriptions ancl co-ordinates of tlie statio~s, and thc sidcs 
and angles of the triangles. This information will bc publislicd in 
a separate volume for each of the principal serics. Tllc first of 
tliesc synopses is now nearly ready. I t  is clcvotcd to tlic work ot 
the grcat Indus series, and contains tlic positions of tlic mholc of 
tlic points that llavc bcen fixed beyond thc British frontier, on thc 
spurs of the Hinclu R6sh rangc, and on thc Sofid Koli and Sulain~ani 
rangcs ancl their spurs. During the year Coloncl Wallicr also 
brought out the sccond edition of his map of Turkistan, of which 
tllc first mas published in 1868 in four slle'ets. I t  was accompanied 
by a mcmoraiduni giving an account of tlic various sourccs from 
wllicli i t  was compilcd. Major Montgomcric also prepared a scrics 
of " Trans-Frontier Maps," on a scale of 16  milcs to tlie inch, con- 
taining all the most recent information of tllc region bcyond tlic 
Britisli frontier. Tlicy show tlie positions of tomas, villages, rivers, 
and izzountain passes, but omit tlic hills. Tlirec llavc now been 
publisllcd, Nos. 4, 7, ancl 9. No. 4 comprises portions of Af- 
ghanistan, Ksfiristan, Badaltshan, Bokliara, ICaratcgin, Swat, ant1 
Chitral. No. 7 includes Chilas, Gilgit, Yassin, Jcunjcct, Sirikul, 
tllc Pamir, Kashgar, Yarknnd, ancl part of Tibet ; and No. 9 com- 
priscs Nepal, Sikkim, Bllotan, and Grcat Tibct. Good progress llas 
been madc with thc scries of level charts on vrhicll tlic results of 
the series of levelling operations for canals and railways arc shorn, 
aftcr having bcen connected with the main lines of lcvel of thc 
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Great Trigonomctrical ~ u r v e $  and rcduccd to tlic same datum, 
nainely, the mcan sea lcvel at  ICprAclii. Twenty prclirninary charts 
of the triangulation in all parts Cf India havc also becn published. 

1. 

TUE TOPOGRAPIIICAL SURVEYS OF INDIA AND WORK I N  THE 
OFFICE OF THE SURVEYOR GENERAL, 1872-73. 

Seven patics Isclonging to thc Topographical Survcy were iu the 
field during 1872-73, as in the previous year. Thc total amount of 
worli clone was 25,327 square miles of Gnal topography, of ml~icli 
14,054 wcrc on tllc scale of one milc to the inch, G70 square miles of 
tllc Nags Hills on two iniles to the inch, and 10,GC)3 square milcs in 
Cllittagong, Tippcrah, Lushai, and tlic Munipur Dills on thc scale 
of four milcs to tlic inch. Of this large arcs only G,13G squarc 
miles werc in British tcrritory, and 19,191 in native states. Tlic 
tracts thus cxplored Tvcre for the most part wild ancl unhealthy, and 
tllose in Bilaspur, Mandla of thc Central Provinces, tlie Garo, N a p ,  
and northern Cliittagong Dills mere covered with iorcst, in part3 
uninliabitcd, and nevcr bcforc cntercd by a European. 

No. 1 party, under Lieut. IIoldicli, was at  work in Central India, 
ilcar thc river Chumbul, l~artly in a wild country belonging to 
Kota and Gmnlior, and partly in thc district of Cliapra, a portion of 
tllc Tonk territory, ~vliicli is split up illto six sections scattered over 
tllc dominions of Jcypi~r,  Bnndi, Jlinlla~var, Kota, and Sindia alld 
IIolknr. Chnpm is bouadcd on thc cast by the river Parbati, 
lias an arcn of 320 squarc miles. I t  is ~vell drnincc! aud rnatcrc(1, 
linvii~g liills 1,300 to 1,600 feet above the sca, whcncc flow strcalns 
to an open and ~vcL1-cultivated tract in tlic west and north. Mr. 
ScanIan furnislics an intcrcsti~lg historical and statistical account of 
blic district of Cliapra. 

Thc party No. 2, under Mr. Girdlestone, mas at ~vorlr in thc 
Narbada vallcy, in thc tcrritorics of IIolknr, Sindia, Dhar, and 
tlic Brilisli district of Ncmar. An area of 1,872 square miles 
TV:IS t,ol~ogrnl~llically illust,rntcd, and 2,013 squarc inilcs of trisngn- 
latioil in nd~rancc. Tliis is tlic sccond season dtu-in: mhicll Mr. 
Gjrdlcstonc lins Lccn at work in this difficult region, and Ilis 
mnnagcincnt lias bccn mnrltcd by grcat cncrgy and success. ~h~ 
bloclr of country survcycd in 1172-73 consisted of a series of un- 



20 TOPOGRAPHICAL 

dulating plateaux with threc t falls or ledges, bctwccn the 
S a t p ~ ~ a s  and the Narbada, the northcm boundary of 
the work. t' The survey of tho vizagapatam ,Agency was continued by Colonel 
saxton's party (No. 3), workin# southward from thc parallel of 
vizianagram. The total amounf of work was 1,636 square miles 
of final topography, alld 1,500 /of triangulation in aclvance. The 
countl'y was throughout wildranrl inhospitable, and ovcn.un with 
jungle, though the soil is in most parts good, and therc is no want 
of water. Colonel Saxton draws attention to afine tract of country 
with an area of about eight by two miles, which is in evcry way 
suited for a sanatarium, being easily accessible from the plains and 
only 50 miles W.N.W. of Vizagapatam. The hills are here 5,000 
feet above the sea, the scenery beautif~~l, and water abundant. 

Party No. 4, under Major Depree, was at work in some of the 
worst portions of the country along the south-wcst sidc of the 
Sohagpbr Taluk of the Rcwah Native State, and the north-east 
border of Manclla in the Central Provinccs. Therc were 2,5713 
square miles surveyed, including the " Mekal pat," or Amarkantak 
plateau. Herc, within only a few hunclrecl yards of each other, risc 
thc Narbada, thc Son, thc Johilla, and the Hali, onc of thc prin- 
cipal fcedcrs of thc Mahanacli. All this ground was very carcEi11ly 
mappccl. Thc Narbada and Johilla both cut thcir way from off tlic 
plateau by abrupt gorgcs and rocky chasms hunclrcds of fcct in 
pcrpendic~dar depth, ancl tlic plateau is inhabited only by aboriginal 
tribes. 

The fifth party was at work in thc Malwn native states of 
Bhopal, Narsingarh, Tonk, and Dcwas, undcr Captain Ridclcll, ovcr 
an arcs of 2,215 squarc milcs ; and n plan of tllc city and fort 
of Bhopal was madc on a scale of 12 inches to tllc milc. The 
Vinrlliyan range of mountains crosses t11c scason's work, at a point 
where it  js traversed by the Great Arc Mcridional scrics. 

Thc p~cssing dcmands of the Bengal Government for tllc cx- 
ploratioll and completion of thc survcys in the Northern Chittagong 
hill tmcts, thc Tipperah, Lushai, and Cachar hills, the Gar0 and 
Nags Glls, and dong the northcm Munipur fronticr ncccssitatcd 
special arrangements. Pour scvcral dctachmcnts of No. 6 party 
were obligedl to act independently of each other. Major Godwin- 
Austen took the Nags and Munipur hills; Thc Tippcrah, Lusllai, 
and &char hills were assigncd to Captain Badgley ; Mr. Cook 
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was in northern and castern Ghittagong ; and Lieut. Woodthorpe 
in tlic Garo hills. Thc objects clcsiscd by thc Bengal Government 
wcre the demarcation and s u r v q  of the portion of the Naga liills 
contiguous with the Munipur na$ive state boundary, and the ex- 
ploration of tlic extreme frontier along thc Patkoi range as far 
eastward as could be reached ; theL completion of the survey com- 
menced during the Lushai expeditip, and a rcconnaissance of the 
unsurveyed portion of the Gai.0 llili,?. Altogether 11,273 square 
miles were surveyed by these detachni,ents. Major Godwin-Austcn 
mas unable to explore the Patkoi ranbe further east than longi- 
tude 94.18' E., owing to the opposition of the M w i p w  Raja, 
which caused a diversion to the south, and led to the survcy of a 
largc portion of the Munipur State, betmccn its disputed northern 
bounclary and the capital. Captain Badglep's party merc at  work 
in the interior of Hill Tipperali, tlie north-east corner of Chittagong, 
and the Lushd country between Hill Tipperah and thc finished 
survcys of the previous season. This region is crossed by parallcl 
ridgcs running north and south, which increase in height from wcst 
to east, gradually narrowing tlie valleys between them, with thc 
ridgcs so naiTom at top as to be only knife-likc rocks. Tlle sidcs 
arc covered with forests which are oftcn impcnctrable in the 
ravines and valleys. Mr. Cook continued tlic swvcys in tlic 
Chittngong hill tracts south of Dcwngiri, accompaniccl by Captain 
Lcmin, tlic Deputy Commissioner, nilcl a hundred men ; wliilc 
Licut. Woodtliorpc complcted thc 117ork in thc Garo liills. Thc 
narratives of these officcrs throw much light on previously uncx- 
plored and unknown rcgions. They are cxtremely intcresting, slid 
will well rcpay perusal. 

Thc Rajputann party (No. 7) under Captain Stmlian, dclincatcd 
topographically 2,760 squarc milcs of ground in thc States of 
Mcywar, Marwar, Sliahpura, and in thc soutlicrn portion of Ifhnr- 
wara. Somc of tllc ridgcs of tlic Aravalli hills, 4,000 fcct above 
thc sca, wcre within thc area, and lvcrc extrcmcly difficult of 
dclincation. During the recess tlic party mas cmployecl on tlic 
survcy of Simlo, on a scalc of 24 inches to thc mile. Six large 
sllcct,s of tlic Sirnla survey liavc already bcen published. 

Grcat progrcss was made in thc clrnwiag and coinpiling branch 
of the head-quarter office, undcr tlic energetic supcrintcndencc of 
Mr. J .  0. N. Jamcs ; in reducinw compiling, and incorporating, tlIc 
latcst survcy results on the ozbinal sllects of thc Indian Atlas. 
Ninc ncw quarter-sheets havc bccn takcn up, and considerable ad. 



ditions have becn made to 11 old f ~ l l - ~ i ~ ~ d  sheets. A peat 
number of otlier maps have completed, or a1.o in pmgrcss. 
The new standard map of scale of 32 milcs to an inch, 
and the reduction on 64 have been aclvanccd. ~h~ 
great obstacle to maps arc the doubts anti 
uncertainty which perpetual changes in the 
boundaries of especially in Bengal, 

The standard map 
of 16 miles to an 

of internal juris- 
local gazetteers 

arc complcted ; and a neTV district map of Darjiling on a scalc of 
faur miles to an inch hasheen compiled. 

Excellent progress has been made in the engraving branch, but 
the small European staff llns been very unfortunately rcduccd, and 
i t  is cxtremely difficult to supply the places of thc men who havc 
rctired. I n  the copper-plate printing branch 0,508 impressions 
have been takcn of Indian Atlas sheets and other maps. The staff 
of native cngravers and apprentices continues to malcc vcry good 
progress, and two give hopes of turning out fair hill ctchcrs. 
Mr. Coard continues to superintend this branch with skill and 
cnergy, and is training a Iarmc numbcr of native youths. 9 

Captain FITaterhousc continues the charge of the photographic 
branch. During tlie year 1872-73 thc number of maps that passcd 
through llis officc was 1,G11, of mllich 105,753 copics wcrc printcd 
from zinc, besides 2,010 silver prints, and about 3,000 plloto- 
collotypcs. Tllc process of stcel facing tllc engravcd coppcr 

the supcrintendencc of ,Captain IVatcrhousc lias bcen l\ror]tc(l 
n~i th  fair sncccss, but thc stccl surfaces have shown signs of inci- 
pient rust ill of cvcry prcca~~tion, and irnprcssions arc now 
tnlicn from thc stone. A mcthod of corrcctiilg copper ~ l n t c s  for 
crasmes or nc1ditions wit11 the aid of thc galvanic l~attcry lias bcc~l 
successfully carried out by Captain IVatcrhousc. I t  is n similar 

to the one employed in cngaving department of thc Dcpbt 
dc la Gucrrc at Paris, and thc Military Gco.~mpl~icnl Institute nt 9 
Vienna ; and by it tllc old process of " kaoclang up " tllc coppcr is 
cntircly ol)vinted. I n  tllc lithogmpliic 1)ranch 481 ncw maps ail(1 
plans proc~uced, and 15!),662 copies lvcrc takcn. Tllus no 1 ~ s ~  
than 271,528 copies of malls Ilavc bcen struck off during tllc year, 
besides amount of co~ouring and mounting. As inany as 
6,000 maps mcrc forwarded to the Geographical Dcpartmcnt of the 
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Inclia Office, 26,817 Tvcrc issuct.1 to Govcrnnicnt officials in India, 
and to local agcnts b,3S4. I 

Thc total arcs produccd by '  tlic Topographical aiid Rcvcnuc 
Surveys in progress was 41,839 sq\uarc l d c s ,  at  a cost of 141,S781., 
at  an average rate per squarc iililer of 21. l4s., l~cing 1Z. 146. for tlic 
Topographical, and 4Z. 8s. for tlic revcnuc ~rork.  Tllc aggrcgatc 
rcsnlt ol TopograpI-Lical and Rcvcni~c Surveys from 1817 to 1873 is 
743,502 squarc milcs at a cost of 2,002,8331. 

IV. -1 

Thc Rcvcnuc Survcys undcr thc Govern c e n t  of India arc dividcd 
illto tllc uppcr and lower circles. Of thc former tllcrc wcrc cight 
at qrorlc during 1872-73 in 39uradabac1, Myttra, Agra, IIulllirl~ur, 
Dcllli, and IIissar, tlic North-~vcst Frontier, aiid two in Bha~vulpur. 
I n  thc latter tliere wcrc sevcn partics, in Luclumipur, Midnapur, 
Baitul, Bilaspur, and the Nasik and Ahrnadnagar Collcctoratcs in 
13ombay. 

Thcrc arc now four cadastral survcgs at work in the North-West 
Provinces, in Muradabad, Muttra, Agra, and H ~ n i i r ~ u i ' .  The sizc 
of tllc iiclds is vcry small, averaging 0.9i of an  acrc; and thc 
enormous numbcr of 1,269,882 iields mere survcyccl and computerl 
in area by thc four partics during the jrcar. Colonel Gastrcll has 
introducccl scvernl processes by which tlic labour of mappiag will 
bc rcduccd to a minimum, and Gorcrnnicilt will be supplied ~vi th 
co~ics  of thc carlastral field maps for from 3+ to 4; annas per 
irnpcrial shcet, containing 1,250 acres. The cost pcr acrc, which 
avcrngcd fivc annas in 1871-72, has bccn brought down to tllrcc 
annas 11 pics. Anotller season's expcriencc will place the working 
of thc cadastral systeill on a thoroughly durable and satisfactory 
basis. But the immcllsc advantage of accurate cadastral survcys is 
not confincd to thc questions relating to thc scttlclvcnt of tlie land 
rcvcnue. Thcy are also uscful for railway purposes. Tllc officers 
in chargc of the cndnstml surveys of Mnra~iabad and Muttm havc 
sup1)liccl working ground plans for thc extension of tlic Rollilkand 
nilways towards Rani Kllct and Naini Tal. This is a great saving 
in timc and cxpensc of special survcy, enabling thc enginecrs to 
mark out their lincs at  oncc, and tllc civil officers to settle corn- 
pensation duc to proprietors for land to be talien up for the 
railways. 
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1 The cadastral smvey of Murada?~acl under Major Vamenen was 
I comlncnced in November 1872, an 1 continued until May 1873, thc 

area comprising 731 villages, 376.,191 acres, and 348,523 fields. I t  
will be continued in 1873-74, an$ the amount of work done is vcry 
satisfactory. Thc field survey of 'every village mas carefully checked 
by lines run across each, and a h r t a i a  pcr-centagc of villages mas 
further tested by the Deputy S~~perintendent llimsclf. Thc work is 
connected wit11 the stations 6f the Great Trigonomctricd Survcy. 
The Muttm Cadastral is under Coloncl Andcrson, ~vllosc 
party measured 621,367 &ads, thc averagc size of which was 0% 
of an acre. The work inithc Agra district consistcd of 1F7,115 
fields, covering an area cd 307 square milcs; and in Humirpur it  
was commenced in ~ a r n % r ~  187% The number of fields mcasured 
during the season mas 32,877. All triple junction stations arc to 
be permanently mark 4 d. 

Thc Delhi and ssar revenue survey party, after completing 
the Kurnal &strict 7 commenced work upon that 01 Delhi, which 
contains 821 villa es in three Tahsils. This survey is on thc old f plan, and is not , cing conductcd as thc prcvious four cadastral 
surveys. About balf the Dehi  district mas completed in the year. 
The Derajat suryey undcr Coloncl Johnstone, was cxtcndcd from 
Dcra Ghazi Kllau into Dera Ismail Khan, including the Indus on thc 
eastern borders. ' The city of Dera Ghazi Khan has becn survcycd 
on a scale of 1 2  inches to thc mile. The two partics in Bhawalpur 
colllPleted araas of 1,769 and 3,016 square miles respcctivcly, and 
thc boundaly along Bikanir has hccn marked throughout by 
masonry pillarfi. A11 thcsc operations have bcen connected with 
points of thc Great Trigonomctrical Survey. 
- 

I n  the Lower Circle the work of the rcvcnuc survcys amo~mtcd 
to 2,876 squarc miles. Thcre mere two partics at worlc in Assam, 
in thc districts of Durrung and Lackimpur. In  Durrung thc 
area was surveycd on a scale of 4 inches to a mile, cxccpt tlic 
2akhiruj or rent-free tenures, which are donc on the 8 inch scale. 
About 48 square miles of hill sketching werc brought in, of which 
40 were in Bhutan. The Lackimpur party had to enter on the 
topographical survey of the vast tract stretching between the 
cultivated or revenue-paying area already donc, and the watershed 
or natural boundary north and cast covering some thousands of 
square miles. Only 384 squarc miles wero completed, owing to the 
difficulty in obtaining carriages. 
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During the working scasoli Of 1872-73 a party was employed in 
surveying 908 square miles in tJhc districts of Hugli and Midnapur, 
and another in the Bilaspur cclistl.ict. 

I n  the Bombay Presidency t$yo parties havc becn a t  work in 
Nas& and Ahmadaagar. Tlic ol~tjcct of thus detaching two Bcngal 
partics to Bombay was, not that $he prescllt Bombay local systcm 
shoulcl bc abandoned, but that, i connexion with it, a plan of I opcration might be dcvisecl, which sllould securc maps available for 
gcogrsphical ancl gencral purposes. ' The plan, as now adopbcd, 
consists of a four-inch scale Mouxah~var survey, and a two-inch 
topographical survey of the hilly and juugly tracts. Tllc swvcyors 
arc to makc n complcte skeleton survey of the whole of thc 
champaign country, ~vi th sufficient closencss to admit of thc incor- 
poration of evcry village boundary from the Bombay revenuc swvey 
plans, bhc triplc boundary points of the villagcs lxing laid clown 
as n basis for connexion by thc Bombay revenue smlvey authorities. 
The internal clrainagc and topography are to be surveycd thoroughly 
by the Bcngal parties, the village boundaries being taken from the 
scttlcment maps. By thesc arrangements all thc Bombay districts 
mill be laid down on one uniform scale, whilc the rcvcnue survey 
" Gelds" mill proceed intact, and bc free from all clasl~ing. It is 
bclicvcd that thc Bombay field survcy might lay down all details in 
tllc cllampaign country fit for incorporation on tllc general maps. 
Ucreaftcr, mhcn the Bombay survey maps arc more aclvnnccd, and 
the topography is laid down on a bettcr systcm than a t  prcscnt, 
it is hopcd that congregated sheet village maps may bc madc on 
thc four-inch scale, according to thc Bengal practice, instead of on 
the two-inch scalc, and that the Bombay revcnuc survey materials 
may bc thcn utiliscd for the purposc. Tlicse are the views and 
rccommcnclations of tllc coi~ferencc held a t  Calcutta on February 
24th, 1873: consisting of Colonel Thuillier thc Surveyor-Qencrs1, 
Colonel Vanrenen, Dcputy-Supcrintcndcnt of Bengal revenue 
surveys, Coloncl Fmncis, thc Bonlbay survey and settlement com- 
missioner, and Captains Codclington and Tanner, who havc chargc 
of the Nasik and Ahmadnagar survcys rc~pcctivcly.~ 

Coloncl Laughton has now complctcd thc survey of the t o m  and 
island of Bombay. It was commcnccd on the 1st of October 1865, 
and complctcd on the 23rd of Novcmbcr 1872 ; a t  a cost of 31,3061., 
towards which the municipality contributed 6,0001. ; but, allowing 

c r l  

See page 13. mely  
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for the sale of maps, the actual out:Lay nil1 only bc 20,000~. ~h~ 
area s~wveycd is 22 squarc miles, 145) acres. 

The first regular survey of BonabaY, for defining not only the 
boundaries of the Company's PrOPErty, but also those of the holdings 
of the inllabitants and for specifying tllc nature of the tenures, 
undertaken in 1811, and conlplcted in 1827, under &phins Tatc and 
Dickhson. The fort and old tvwn mere on a scale of 40 feet to all 
inch, ancl the remainder of th6 island partly on 100 ancl partly on 
300 feet to an inch. The coat was 16,3001. The great changes in 
the features of landed propewty since 1827, and thc additions to tho 
arcs of the island by reclamations of foreshores, necessitatccl ncm 
maps; and another sLwvey of the island, in much grcatcr detail, 
was consequently found t,o be urgently required. Tlic scales sanc- 
tioncd were 100 feet to ~ r n  inch for the fields and open country, ant1 
40 feet to an h c h  for the fort and nativc town. Captain Nasmyth, 
of the great Trigonometrical Survey of India, triangulated thc island, 
and fixed a series of points as a basis for chain measuren~cnts ; ancl 
Colonel Laughton updertook the detailed work of surveying each 
separate property. The corners of properties wcre fixcd by cast- 
iron marks. The outlines of high-water mark at spring tidcs and 
high-water mark a t  ordinary or ncap tides liavc been carefully laid 
down all round thc island. Levels havc been talrcn at cvery 300 
fcct alolzg the principal roads, ancl all the hills llavc bccn carefuily 
and accurat,ely contoured to every 10 fect. All thc 172 shcets arc 
of one universal sizc (3 fcet by 2 fcct), and everything is plottcrl up 
to the marginal lines, wllicll arc accurately protjcctcd pa~.allcl to tllc 
lines of meridiail and latitucle. Bcsiclcs these shcets, which arc on 
a very large scale, there is a reduced map of thc island in two sllccts, 
mllicll are cst~~cmcly useful. It is on a scale of 400 fcct to an inch, 
and thc shects arc 6+ fect long by 6 fcet broad. 

The Government of Bombay havc ordercd n~casures to be talccn 
for the maintenance of tlie boundary marlts, ancl a law mill bc 
Cnzlctcd to cnsurc a recognition of thc record tliat has bcen nlado of 
tile several properties. Much crcdit is due to Colonel Laughton 
for the accuracy and skill with mliich this difficult and important 
survey has been executed. 

The Survey Department in the Madras Presidency was organised 
in 1858, but only brought to its present strength in 1865-66. I t  is 
composed of 3,377 pcrsons, madc up of 24 officers, half military, 
l;%lf civilians, 30 uppcr subordinates, 1,806 surveyors, clcrlcs, and 
k ?hismen, and 1,618 servants (i. e. chain and offsetmcn, kc. kc.). 
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It is under thc direction of a 1;lilitary officer of thc rank of coloncl, 
and combines tlic operations oj' a rcvenuc or cadastral survey, with 
those of a perfcct topograpliica~ survey on a trigonometrical basis. 
The former, vi th  few cxccptions, is confincd to land paying land 
tax to Government on the ryot~va;i system, and is plotted in village 
maps on the scale of 5 chains = 1 'inch, exhibiting all tol~ogmphical 
details and the limits of cvery fir71 not smallcr than two acres, 
recording its contcnt both by survcy\,and by the old nativc accounts, 
nature of tcnure and cultivatio~~, sohrcc of irrigation, if vatered, 
present assessment, and nanlc of ryot ,or tenant. Lands hclcl oil 
tcnurc othcr than ryot~rari, such as zcmjnclari, shrotriem, or inam, 
rangcs of hills and tracts of waste land or Porc:st of inferior valuc, 
arc cxclucled from tlie minutc dctailcd ficld survey. Thcy are, 
howcvcr, topographically surrcyccl on a scale of 4 illclics = 1 nlilc 
(unless of a rugged and ~ ~ u h c a l t l ~ y  naturc 111icn a rcduccd scalc is 
adopted) and fro111 tl~csc tol~ogrsphical, rcvcnuc and purcly topo- 
grapliical survcgs coinbincd, Talook maps are constructed on tllc 
scalc of 1 incli=l milc. Thcsc arc again rcducccl one lialf to 
form district maps. 

Up to the cnd of 1873-74 tlic Rcvenue survey of * tight districts 
llad bccn co11ll)lctcd ancl t l ~ c  surrcy of tcigllt 

* ' i ~ i n c l l i .  N(5llor. mas in progress. Thc colnplctcd arcn ailzouuts 
T I  i c l ~ i ~ ~ n l ~ : ~ l l i ,  1Cu1 11111. 
s : I I ~ ~ .  lCi\t11:1. to square lnilcs 35,290 survcyctl and plotted 
CIli~lg:~lpnt. God:l\n~i. ill liilds on fllc S C ~ C  of 5 cllaills = 1 inch. - 
+ nI:ldrlln. Nolll,  Tllc cxtcnt coillplctcd in tlic districts under 
Coill~bator. ~udtl:~l):lll. survey is squarc miles S,81S. Thcrc are 
Nilgi~i \ .  Ik l ln~ i .  
nl:~l:~l)nr. Ga11j:rln. also squarc miles 4,20G of partly complctccl 

mrorlc in tllcsc eight districts. "Phc extent of 
country topogral,hically surrcycd ancl mappcd rcnchcs squarc miles 
51,90G. 

Deducting 3GO squarc 111ilcs of s1)ccial SU~VCJ-S, tlic cost of thc 

Nilgiri 13iIls. 61,G36 square miles of ~0mplCtcd work, including 
Sl~crvcroy do. tllc itcnls only on hich tlie origii~nl cstimatc was 
\l'yn:~nd. 
'J'c:~li plnnlnlion i n  thc based, is Rs. 6,324,406 or (532,4401.12s.) or 32d. 

Nc,lnrnbnr V:lllry. pcr acrc. Illclnding tlic various itcnls nrhicli Iiavc 
nfndrns Town. from timc to tinlc bccn clcbitccl to survey by 
changes in the modc of prcpnriug accounts, thc cost comes to 
Rs. G,4(86,120 (648,6121.), or 4fd .  pcr acrc. 

Thc cxccss ol asscssablc arca brouglit to liglit by thc survcy ranges 
from 2 to 23 pcr ccnl., tlle avcragc being about 1 2  pcr ccnt. Of 
thc 38,290 squarc milcs, deducting 25 pcr ccnt. (an cxtrerncly 

(100.57.) 
C 
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liberd margin) for waste and unprofi , blc land, tllcre mmah 28,700 
S~IKUC miles nh ic l~  ]lave been hithc to counte(1 as only 25,600 for if assessment purposes. Taking the gvcmge asscssmcnt of the PPcsi- 
dcncy at Rs. 1-14-0 or 3s. 9d. pcr crc, tlic addition of sqnarc milts 
3,100 or 1,984,000 acres to the ~ ~ s a b l c  ayca woulcl represent an i annud gain to the State of Rs.. 7,20,000 or 372,0001., supposing 
that it were taxed at thc existinq avcragc ratc. 

The average size of survey !fields is about two acres, and thc 
approximate nunlbcr measurecl and plotted in the eigllt completed 
districts is 7,000,000. 1 

17,941 manuscript village and estate maps havc been &awn ; of 
these 15,607 have been reproduced by lithography. The topogra- 
phical maps of 79 talooks have been conlplcted, representing 44,166 
square milcs, 66 havin$ beell lithographed. As yet only two dis- 
trict inaps liavc bcen compiled, tvo are mdcr compilation, and 
matcrials for two iliorc arc bcing prepared. 

Sincc thc commcnccment of operations thc Madras survcy has 
becn connected with 264 Great Trigonomctrical Survcy stations. 
The average error per milc shown by thc tcst of compariug t l ~ c  
distancc obtained by the Madras survcy of a side of thc G. T. S. 
Triangulation mith the G. T. S. rccorrls is 7.61 feet. 

Photo-lithography has bcen employed for reduction and rcpro- 
duction of maps since the beginning of 1873, and during t l ~ c  last 
year thc manipulatioa has been much improved. 

Aftcr trying several mcthods of' rcducing maps, the following 
mcchanical system of rcduction is now employed, and is thought to 
bc thc bcst svitecl to thc Madras survcy. Lithographed impressions 
in bluc of tk? villagc inaps on thc scalc of 16 inclics to thc milc 
(tho largest scale in gencral use) arc combincd in squares of a con- 
venient sizc (40,000 fect), and tllc details required for tlic Taluq 
map on the 1 inch scslc arc slightly exaggerated on tllcm in black 
ink. Each squarc is photographed scpamtcly, and the rcduction 
from thc scalc of 1 inch = 1 milc 16 inchcs = 1 inilc to that is 
obtained by onc negativc. The carbon prints (transfers) of c:ach 
square arc pieced togethcr carcf~~lly on a sheet of on which 
the same squares have been mathematically projected on the smaller 
scale. The whole is then transferred to S~OIIC. The distl'ict maps 

arc in tile same manner, witli the additional accurate c h c d  
of having the G. T. stations with lincs oE latitudc and longituclc 
projcctcd on the shcct of paper on which tho transfers are l~icccd 
together. An ac'ljustmcnt of tlic squarcs is also mndc by which tllc 



convcrgency of the mcriclians provided for, and by these means 
correct g~og~aphical  position is given to tha clistrict maps. 

Photo-zincography has not bcc fairly started yet on account of 1 there being a largc stock of litlic graphic stones on hand, a largc 
nunzbcr of which must bc first us!,@, and also bccausc the few zinc 
platcs in this officc arc not of a ve\*y good kind. A ncw supply of 
ziac l~latcs is cxpectccl from Englal~d, and in thc coursc of a fcw 
montlls plloto-zincography will grad'qally begin to rcplacc photo- 
lithography. 

Engraving on coppcr has also bccn st$ted in thc Ccntral Survcy 
Officc. A map of tllc city and sububs of\Madras has been cng~nvcd, 
ancl it is proposcd to issuc cngravcd maps 'of other important towns 
and cnntonnicnts ; arrangcmcnts are bein6 pcrfcctcd for thc rc- 
productiou by clcctrotypy of the engraved pIatcs, which will permit 
of t,hc original bcing kcpt in storc and rcviscd when necessary. 

1 

Dr. Oldllsin, who may bc said to havc follndcd the Gcological 
Survey, took sick lcavc for Euopc  carly in April 1873, for thc first 
tilnc during tmcnty-two years; and this is the first annual 
that has not been drawn up by him. It was written by his 
accomplislicd colleagac Mr. H. B. Medlicott. For the last half oE 
tllc ycnr, six out of thc small staff of geologists, were absent from 
India. Mr. Blanford lias bccn busily engaged in England, working 
out thc zoological collections hc brought home from Pcrsia ; Dr. 
Stoliczlin accompaniccl tlic embassy of Mr. Forsyth to Kashgar ; I  

Mr. Pccldell ancl Dr. PTaagcn have been obliged to leave India on 
sick Icave ; and Mr. Willson has left tllc Gcological Survey for an 
appointment in thc Educational Dcpartment. His is u permanen t 
loss ; for thc Govcrnmcnt has decided that the pay of his appoint- 
ment shall be clevotcd to the cxpcrimental training of native 
npprcnticcs. 

Commcncing wit11 tlic formations to which the Indian coal 
mcasurcs bcloag, Mr. King accon~plisliecl a very satisfactory season 
in the region of the lowcr Godavari. H c  revisited the Singareni 
c~)al  field, which hc had discovered and dcscribcd in the preceding 

1 Tlic ncws of tlic mclnncholy dcntb of Dr. Stoliczka on his way back from Kashgar, 
linv lnlcly 1)rcn rccrivcd. 

c 2 
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season. Numerous trial borings h a l  meanwhile been put down by 
the Nizam's officers, m d  a consic!erablc amount of proved, 
although the seam mas not found to bc continuous tljroughout. 
The Be(1dadanole coal field was' also examined, and the Madras 
Government has given orders fok prosecuting the search there, by 
borings. I n  this region only thrbe members of the great rock series 
had hitherto been discriminated) namely, tho Talchirs, the Barakars, 
and the Kamthi sandstones, w,li'ich Mr. Blanford had followed down 
the Godavari from Clianda, where he had, from the evidcncc of tllc 
fossil plants, ranked them with the Damuda horizon. But, from 
fossils found in the upper oandstone series of the Goclavari basin, it 
is considered that, in part at  least, it represents formations younger 
than the reputed age of tllie Damudas. The obscurity regarding the 
correlation of this whole series of rocks with established forinations 
has been owing to the fjilure hitherto to link any important por- 
tion of it with beds cdhtaining a cIistinctive marine fauna. such a 
connexion was made with thc Rajmahal group, through the Kach 
deposits, but the connexioil of the Rajmahal group itself with the 
main rock series is vcry uncertain. Mr. King has at last hit upon 
what may yield a clue to the puzzlc, namcly, a fossiliferous zonc of 
marine beds at  Ragavapuram, 30 miles due wcst of Rajamandri, wcll 
intercalated with thc upper sandstones continuous with thosc over- 
lying thc Beddadanole coal measures. I-Ic lias also found fossils 
in the same region, 30 miles N.N.E. of Cocanadn, in some detachcd 
sandstonc ljeds along thc northern margin of tllc Godavari dclta. 
Dr. Stoliczkn has recovnised tllcm as on the I~orizon of the upper- ? 
most Jurassic zone, in  thc ICacli scrics, which had long bccn 
assimilated to the Rajmahal group. Abovc t.hesc roclis, 2nd undcr- 
lying thc trap, Mr. Icing cliscrimillatcs a bclt of sands with a thin 
limestone, which hc conjcctnres to bc crctaccous. Tllc working out 
of a11 tllcsc sugacstivc discovcrics is of thc grcatcst importance to 
thc geological history of India. 

The Wardn coal fields, in tlle northern part of tllc Godavari 
basin, cngnged the attention of Mr. Hugllcs during the ~vholc 
season. Two pits have bee11 suilk to thc coal, OIIC a t  Warore :lnd 
one a t  Pisgaon. Mr. Mcdlicott took up work in Sat,pura, with the 
intcntioll of carrying out thc examination of formations closely 

with the coal mcnsurcs thcrc, and by which t l l c ~  ~ c r c  
conccalcd; and at tllc samc timc hc was to afford geological 
gLliclancc for tho borings IN had rccoinmendd in the Narbacla 
valley. These trials werc undertaken upon tllc probability that 
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Satpura coal measures might &re cxtcnd from the Sitarva ficld, 
bcneatli the alluvial plain. No \dcpth could bc assigned for the 
covering clcposits, but from 200 ta  500 fcct was given as the Pro- 
bable rangc. Borings are in progr ss, but the upper deposits have e proved to be of grcat tllicltness. 111 tllc Damuda basins Mr. IVillson 
spent the season in retracing the lints of tlic Kampuna coal ficlds 
on thc ncmly issued iuaps of the Hazaribagli district. Mr. Hacliet 
traced tlic boundaries of tho Vinclhya$ and older rocks on tlie ncrv 
maps, along tlic northern sidc of tlie Narbada valley, filling in a 
large arca. Mr. Mallct tooli. up an iii~hortalzt sectioa of the crys- 
talline and metamorphic rocks in South. Daliar, with thc aclvantagc 
of thc ncm large scale niaps of Hazaribagh. Far to tllc south-west 
Mr. Footc mas at mork iu the southcrn Mahratta country. So 
much of the gross arca was gonc over as was necessary to close in 
thc north-east quarter of Atlas Slicet 41, ana mork was carried on 
in the quartzite area around Toragul and Ramdrug. 

I n  thc extremc north-nrest Mr. Wynue mas engaged in working 
out tlie ground to the north of the salt range, whcre thc tertiary 
scries occupics a large area and forms the outer ridges of the 
mountain rcgion. Tlic top and bottom horizons are identifiablc 
with thc Sivalik and Subatliu groups of the sections far to tlic 
cast, but the sainc illarked divisioiis of the series arc not cxpresscd 
in the ~vcst. A long strctch of intervening mountains bctvccn 
tllc Jhilum and Ravi rcmain to be cxamincd. 

Thc survcy of Pcgu was coinpletccl by Mr. Tlieobald in 1872-72. 
This mork rvas comiiicnced in t l ~ c  cild of lSGl by Mr. Blanforcl, 
assisted by Mr. Fcddcn, and Mr. Thcobald took Mr. Blanforcl's 
place in 18G4. All tlie forlnatio~ls liavc a nortll and soutli strikc, 
and arc tlius absolutely cut off along tlic frontier, but on tlie 
cast the boundary is vcry rcgnlar and natural. The di5culty of 
observing rocks in a wild tropical rcgion like that of Pcgu is, 
l~onrevcr, vcry formidable. Rank vcgctntion produccs dcep soil; 
and it may bc clays bcforc, in marching through a hill country, 
thc geologist gcts a fair section of rocli in placc. Fossils, too, arc 
vcry scarcc in l'cgu. Enougll only Iisvc becn disco~crcd to 
establish tllc cxistcncc of triassic, crctnccons, and ilulilmulitic 
stmta, forming tllc Arakail Yoinah, I)c~~cnt,ll the gcncral mass of 
youngcr tcrtiary tlcposits on thc cast,, foriliiilg thc Pegu Yomall. 
The sout1h-eastcrn districts of thc provincc form a distinct gcolo- 
gical field from that now complctccl by Mr. Tlleobald. They arc 
entirely forl~zed of crystalline and sub-metamorphic rocks, in 
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which there is l D ~ h  pl'omi~e of )hctalliferous dcpposits, On this 
Mr. Fr~al ' ,  the mhing /geologist, has been d ~ p ~ ~ t c d  to 

examine them. f 

Mr. Bauerman, a metallurgist, was employed during 1872-73, 
to examine and report upon thel iron ores of India, with a to 
the promotion of iron rnaaufa1ttu.e. n i s  conclusion is the 
as that which has long been ,Jexpressecl by the Geological Survey, 
namely, that under existing ~bcurnstanccs the Raniganj coal field 
is the most promising place'for a trial, the principal defect there 
bcing the flux, ancl further search has been diligently madc by 
Mr. Hughes, of the Geoloiical Survey, for means of surmounting 
the known deficiencies. , As regards the requisites for iron manu- 
facture at Raniganj, there is, in the first place, an enormous amount 
of coal. Mr. Hughes says that thera is perhaps no area of similar 
size in the whole wo~ld which can compare mith the Raniganj 
field for actual thickness of the seams. The weak point of Indian 
coal is the amount of ash, but better may bc discovcrccl as tllc 
field becomes progressively developed. Thc average per-ccntage 
of ash is 16, but quite lately specimens have been found with 
only 8.9 and 8 . 7  per cent. of ash respcctively. Thc dcposits of 
Raniganj iron ore arc of two distinct ~eological ages, the olclcr 9 
associated with the coal mcasurcs, while the morc recent arc 
connected mith thc rock known as lnteritc. Latcritc as a rule is 
not rich in iron, but the ironstones of the coal mcasuilcs, mllich 
arc valuablc ores, occur over an arca of sevcral squarc miles in 
thin beds, varying in thickness froin two to cight inckcs, al~out 
6,400,000 toas per square mile. Thc main dcpcndcncc of' any 
iron works must, thcreforc, bc upon thc iron orcs of thc coal 
mcasurcs. As regards a flux, therc is an unlimited supply of 
kunku?-, containing 70 pcr cent. of carbonate of lime. 

Thc Government havc cletcrmincd to malce an attcn~pt to train 
native gcologists. Unf~rtnnat~cly, thc cxpcnsc ol this cxpcrimcnt 
is to be met by curtailing thc cffcctivc staff of tllc Survcy, mllilc 
the students mill bc a direct incumbrance. Thcrc arc to 
be four native apprentices. Onc joincd in March 1873. Thc 
rest will follow. Thcy are all from thc Lahore College, and 
tlleir quafifications consist of n lnodcrntc knoelccl~e of nnt$sll 
and of elementary mathematics. Thcy arc first to attend courses 
of science lectures at tho Presidency Collcgc, and t h c ~  
may hereafter bc utilised as fossil collectors. 

The RECORDS havc becn publishcd regularly cverY quarter, and 
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contain numcrous interesting p ers. Among these arc a sketch 
of thc gcology of thc North-Wcst rovinces ; a map and description 
oC thc Bisrampw coal field ; notc. \ on the crystalline rocks of south \ Alirzapur by Mr. &Idlct ; a discussion on the geological age of old 
rivcr villlcy deposits, in which (in tbe Narbada vallcy) Mr. Hackct 
liad fouiid n most symmctrically for.ucd stonc implelucnt ; n noticc 
of thc Beddanadolc coal ficld by Mr. King ; s slcctcli of the gcology 
of thc Rawal Pincli region by Mr. King, and a dcscription of tllc 
brine springs iu Yegu by Mr. Tlieob Id. Of thc MEMOIRS thc ti first part of volume X. was issued. A$. Bruce Foote describes a 
largc tract of country close to Madras, comprised in Atlas Shcct 
No. 78, which is geologically coloused. Part 11. of volumc X. 
contains Mr. Thcobald's description of the geology of Pegu. The 
issuc of the PALBONTOLOGIA INDICA contains the final jllustrations 
of the cretaccous fama of southern India, by Dr. Stoliczka. 

Tlic first of the systematic publication of tlic geological maps on 
tlic scale of onc inch to the milc was made in 1873, by thc issuc of 
the tnrclvc sl~cebs of the district of Duinoh. The rest will, as a rule, 
bc issucd on a smallcr scale. Of the Indian Atlas Sheets, the 
quartcr slicct 78 W. was published dtuing t l ~ c  ycnr, ancl several of 
tlic adjoining shects are ready for thc engravcr. 

The third and fourth volmncs of thc Archlrological Sililvey of 
India,l coiltainiilg thc rcports for thc year 1871-72, TTrcre pu1)lishcd 
at Calcutta in 1873 and 1874. Thc introduction to tlic third 
volumc contains a detailed accouilt of Gcneral Cunnin~hsm's plan 

9 for carrying out tlic susvey, wit11 the memorandum of instructions 
to his assistants. Thc body of thc work iiicludcs n rcl~ort of re- 
scarchcs at  various placcs ia  tllc Gangctic vallcy, from Mrzthura to 
Lnkliisami, by Major-Gcucral Cunningham in 1871-72, illustrated 
hy 47 plates. Thc fourth ~-olumc contains thc rcports on Dcllli by 
Mr. Bcglar, and on Agra by Mr. Carllcylc. Thc illustrations consist 
of inscriptions, copies of sculpturcs nncl othcr nrcliitcctural clctails, 
and maps. 

Arcli~ologicnl Snrvry of  Indin. Rcport for thc ycnr 1871-72, Ily Alcxnndcr Cnn- 
ninglinm, C.S.I., Major-Gmer:il (Eoynl Engineers), Director-Gcncml of thc &cl~zolo- 
gicnl Survcy of Indin, Volumc 111. (Cnlcutta, 1873) ; Voluinc IV. (Calcutta, 1874). 
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Genera1 Cunningham, and his Assistant Mr. Bcglar, explored the 
greater part of the Central Prorinces during thc year under review ; 1 
the General taking the western, ancl Mr. Beglar the eastern half. 
At Jabalpur they examined together the old temple a t  Bhera Ghat, 
overhanging the marble rocks. General Cunningham says that thc 
circular colonnade ~vhich sul~ounds the temple, wit11 its long line 
of femalc statues, a11 of life sizc, is one of the most curious and 
pcrfect specimens of IIindu architecture hc has yet met with. The 
temple is dedicatecl to Siv~l, but the discovery of a small statue, 
mith the Budclhist creed~qnscribed on the pedestal, lcads to the 
conclusion that this circular colonnade once cncloscd a Bucldhist 
stq~j~ct .  Gcnernl Cunninghanl assigns the establishmeat of the Siva 
templc, on the ruins of Buddhism, to the 9th or 10th century. 

To tllc north of Jabdpur sevcrd temples mere cxplorccl, and 
good copics mcre obtained of the Asoka inscription on the rock at 
Rupnnth. To thc west of Jabalpur the decayed city of Burhanpur 
mas cxamincd, and plans made of the Jami and Bibi Masjids, the 
fornlcr bciug one of the finest Mu.hammaclan buildings in India. 
It contains a record of Akbar, mentioning his conquest of Khandcs 
and tllc Dalihin (Deccan). From Asighar a second similar record 
of Akbar was obtained, mith an inscription of liis son Dhniydl, and 
others oE Shah Jahan and Aurangzib. To the south thc 13uddliist 
caves ancl Brahmanical temples at  Bhandak werc cxl)lorcd, and 
the colossal sculptures at  Lhlpct, outside tlic ~valls of Chnnda were 
visitccl. Thencc General Cunningham proceeded to tlie famous 
group of tcmplcs a t  i\lnrkancla, on the Wcn-gang& rivcr. On tllc 
northern frontier of the Central Provinces 110 visited an old templc 
cledicatcd to Sarasmati, in the small state of Myhere. It is on thc 
top of a lofty conical hill. ' , 

I3ut the most interesting remaqns are a t  Bharahut, six miles to 
the north-east of Uchahara, ninc mdos to the south-east of the Sutna 

station, and 120 miles to the south-mcst of Allnhabad. I n  
our maps thc plncc is called Bhaj*aod, and Gcncrnl Cunningllam 
bclicvcs that i t  may bo idcntificd wit11 tllc Ba?*claotis of Ptolcmy. 
I t  is site of an old city, which or~ly GO ycnrs ago was covered 
wit11 a dcllsc junqlc. In  the midst OF tlliis jnnglc stood a large 

stupa, 68 feet jn (liameter, surrounded by a st0nc railing, 88 
feet in diameter ancl 9 feet in hcight. Tlle mholc of tllc stup:l 1 1 % ~  

been away to build thc: houses of the present villa@ ; but 

1 See Al~stract for 1871-72, p. 29. 



rather more than half of tllc sto c railin: still remains, nllhougll i t  
has bccn l)rostmtc(l by the wci( ht of tilc rubbish thrown ngainst 
i t  wllcll thc stupa -.as cxcava 2d. Whcn Gcncral Cuuninglinm 
first sa~v the place only thrce of \ t e railing pillars ncar ihc castcn~ 
gate were visible d)ovc the grouua, but a shallorv excavation soon 
brought to light solne pillars of $ 1 ~  south gatc, fro111 which llc 
obtained thc ineasuremel~t of one qiladrant of tlle circle. I Ic  mas 
thus able to detcrminc tho diameter of the cnclosurc, the whole of 
~rhicll was aSter~va~.ds excavated parfly by himself and partly by 
his assistant, Mr. Bcglar. I n  inany 'places the accumulation of 
r~lbbish rose to 8 fcct in height, and as the stonc pillars mere lying 
flat undcrncatll this heap, tllc amount of excavation was neccsssrily 
mthcr great; but thc ~vholc work did not occul~y more than six 
~vcelis, and all that now cxists of this fine railing is now cxposed to 
vicm. 

This colonnade of tlle Bharahut stupa is of thc same age and 
stylc as that of thc great Sinchi stupa near Bhilsn. But the Sdnclli 
railing is quite plain, n-llilc the Bharahut sailing is profusely 
scu1l)turcd-cvery pillar and evcry rail as well as the whole coping 
bcing sculptnrcd on both faces, with an inscription on ncarly cvcry 
stonc. Froin tllc cl~aractcrs of tllcsc inscriptions, as in tlic similar 
case of thc Sknclii stupa, thc crcction of tllc railing ill~lst be 
nssigncd to tllc agc of Asoka, or about u.c. 250. 

Thc inscriptions arc nlostly records of tlle gifts of pillars and rails 
lilrc thosc of tllc Sdnclii and other stupas. But tlicrc is also a 
considcrablc numbcr of descriptive records or placards, placcd citllcr 
above or bclo~v inany of thc sculptures. Tllcse last arc extremely 
valuable, as illcy mill cnnblc arclmologists to identify ilcarly all thc 
principal figurcs and sccncs that arc rcprescntcd in tliese ancicn t 
bas-rclic Es. 

Amongst tlic n~mcrous scu1l)turcs a t  Bllnrahut tllcrc arc no 
naked figurcs as a t  SAnclli and at ~ l a thn ra ,  but arc all mcll clad, 
and csl3ccially the ~ ~ ~ o m c a ,  whose llcads arc generally covcrcd ~ v i t l ~  
richly fignrcd cloths, nrhicll nlny bc citllcr muslins, or 13crllaps 
1)l.ocarlrs or sl~anrls. Ilost of thc iigurcs, 11otl1 lnalc ancl fcmalc, arc 
also profusely aclonlctl wit>h gold ant1 jc~vcllccl ornnmcnts, in many 
of ~vhicll ollc ol tllc nlost signilicmlt Burltlhist synlbols plays a 
pronliueat part. 'l'hc carrings arc u~ostly of onc curious massive 
pattern, ~vllic11 is co~liil~on to 110th mcn and womcn. TIlc alzI6h, or 
clcphnnt goad, was &also ,?, favouritc ornament, lvhich is placed a t  
intcrvals in tlic long nccklaccs of ladics. 



36 BUDDHIST REMAINS k r  BHARAIIUT. 

At each of the four entrances thcj corner pillars borc statues, each 
4; fcct in hcight of Ycckshcts and Yiuksl~iqzis and of Ndgn Bnjos, to 
whom the guardianship of the &tes was entrusted. Thus at the 
northern gate there are two figures and one fcmale, which 
are respectively labelled Yalcho, Kzqilao Yukho, and 
Chad& Ycclchi, that is, the Ajctlcdlcclecc and Ktqirn, 
and the Yakshini are named Stcvilo~~zn, 
Pirzcdcckcc, and Gccngito, and a 'second Yakshini is labelled Ycclchini 
Sz~clasuna. On two other pilldrs there arc mdc fig~ves, each with 
n hood canopy of fivc snal.?s9 hod ,  and cach labcllcd Ndga Rnjs. 
These have their arms cross'ed upon thcir brcasts ih an attitudc of 
devotion appropriate to their appearance on a Buddhist building. 
On two middle pillars thcre are tvo female statues, rcspectivcly 
labelled Cltzckulolcu Deuntn" and Sairignd Devatd> whom General 
Cunningham takes to be goddesses. 

Amongst the scenes represented there are upwarcls of a dozcn of 
thc Buddhist legends called Jdtakus, all of which relatc to the 
former births of B~ldclha. Luckily tliese also liavc thcir appropriate 
inscriptions, or clescriptive labels, without which their iclentification 
would hardly havc been possible. Amongst thesc Jtitalcus are the 
followiug :- 

(1.) HC~~LSQ Jdtc~kcc, or " Goose-birth," of which thc only portion 
now remaining below the inscription is thc cxpandccl tail of a 
peacock, which must thercforc havc played somc part in thc 
story. 

(2.) Xinurcb Jdtuka.-The Kinaras mcrc a bind of denii-gods. 
Hcre two of t em, male and fcmnle, arc rcprcscntcd, mith liuman ! heads and clacl in leavcs, stancling beforc somc huinan personage 
who is seatccl. Thc assigument of horscs' licnds to the ICinarns 
must therefore belong to n later date. 

(3.) Jligo Jdtuku, or thc wcll-lmown legcnd of tllc " Dcer," in 
Snnslrrit M11iga. Gcncral Cunningham calls it a dccr and not nn 
antclopc, as is gcncrally understood, because all thc ani~nals in this 
112s-rclief arc represented with nntlcrs. Tbc Icing of ICAsi is sccn 
aiming an arrow at tlic King of thc Decr (Buddha). 

(4.) Mugha Dcsip J&tukum, or " Maglia Dcvi-birth." Gencral 
Cunningham knows nothing of this story. 

(5.) Yava Mc~lLakiycll*m Jdtakanr.-This titlc means literally the 
" mean or average amount of food," which was atteincd by daily 
increasing the quantity with thc waxing moon and rlccrcasing it 
mith the waning moon. The bas-relief shows a king scatccl with 
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baskets of grain ( 1 )  bcfore him, bath bearing n stamp or mcdallion 
of a human head. To the lcft sope  men arc bringing othcr baskcts. 
Barley (yuvo) would appear to ha$e been the principal food i n  those 
days. 1 

(6.) Bhisul~arcc~ziya Jdtuku.-A 9:isl~i (or sage) is scated in  front 
of his hut, with a man and womhkn standing beforc him, and a 
monkcy seated on the ground, who 4 is encrgctically addressing tllc 
sage. L 

(7 ,) Latzcwa- J4talcam.-The " Latwa-bircl-birth." -This Zegcnd 
apparently refers to some story of a bird! and an clephant, of which 
General Cunningham heard a curious version in Kashmir in. 1830. 
I n  thc bas-relief tllerc is a bee stinging t v  eye, and a bird pecking 
thc head of an elephant, with a frog croaking closc by, while thc 
clephant is treading on s nest of young birds. To thc right tllc 
samc (or a similar) bird is sitting on the branch of a trec over an 
clcphanb who is running away with his tail bctwecn his legs. Ncar 
thc top the hind lzalf of an clcpllant is sccn rushing down somc 
rocks. I n  the Kashmiri version an clephant while fceding tllro~vs 
down a nest of young birds into a stream, whcrc they arc all' 
drowned. Thc parcnt bircl sceks thc aid of the bccs and mosquitoes, 
who attack the elephant with thcir stings, and having half blindcd 
him he rushes off towards the stream, and plunging licncllong down 
thc rocks is clromnccl. The fable scems intcnded to show the pomcr 
of combination. Tlicrc can bc no doubt that thc t~vo  legends arc 
snl~stantially tllc samc : ancl i t  secms prol~ablc that othcr Buddhist 
Jdtnlcas, still preserved in niodcrn legends aftcr tlic lapsc of inorc 
than 2000 years may bc founcl. Perhaps this particaar legcnd illny 
bc found in thc Pa~zcl~cc Tulttra. 

(8.) P i twa  pz~~zwlcaya Jdtnkc~n~. Yilzcllcc iuay rllaps IIC a 
inistakc for Yitl~zi~-c(, " a thief." 

Of illustrntions 01 thc lifc of Buddl~n during his last appcarancc 
t,hcrc arc soi~zc good examples. Tllc carlicst of tlzesc is :I n ~ c d ~ l l i ~ ~  
containing MAyL's clrcam of tlic mhitc clcphant, which is sul,erscribcd 
Bhugnvato Uktlcclzti. A sccond sccnc belongs to thc reign of djtWn 
Scclrzc, King of Magadha, in the cighth ycar of whose reign Buddha 
attaincd Ni~od~za. This is lnbcllecl. 

Jjritascrtn Xl~crgctvnto vn~zdotc.-Some of tho ~vcll-known nsscm- 
\)lies ol tlic Buddhists mould also appcar to bc rcprcscntcd, of whicl1 
onc is called thc -Jutila Sctblza. A second probably belollgs to a 
later pcriocl of Buddhist history, about midway bctwccn the death 



38 BUDDHIST REMAINS, AT BIIARABUT. 

of Buddha and the reign of Asoka. This s c d p t ~ ~ r c  represents a 
layge asscmbly and is duly labelle I. 

h't~dlia~nnrc~ Xeva Sublia ~ h a l a v u t o  Clrtrcld x c b ~ d - ~ h c  worrls 
Rcvn Sctbha probably mean tllc 'assembly or synod nliicll ~ r a s  prc- 
sidcd over by the famous Budrll~ist pricst Revat0 just 100 years aftcr 
the death of Buddha, or in ~ . c . i 3 7 8 .  

But the Bharahut sculptured are not confined to tllc lcgcllds and 
events connected with the carher of Buddha, as therc is a t  least one 
bas-relief whicli illustrates a 'famous sccne in the life of Rtirna. In 
this sculpture tlierc are only threc figures, of nrllicL O ~ C  scated io 
tlic left is holding out an arrow tomarcls a male and female ~ v l i ~  
stand bcfore him-the latter being behind tlic other. These 
figures are labelled respectively l td~lza (thc rcst lost, but lnost 
probably Cl~cinclra), Jctt~cilccc Rkjc6 and Sitala Devi. General 
Cunningham believes that this is by far tlle carliest notice that mc 
possess of the great solar hero Rhma and his wife. 

Gencral C~ulningliam looks upon the discovery of thcse curious 
sculptures as one of tlie most valuablc acquisitions that has yet 
bcen madc to our knomledgc of ancicnt India. From thcm can bc 
lcarnt what was the dress of all classes of the pcoplc O F  India during 
the reign of Asoka, or about thrcc-quartel.s of a ccntury aftcr tlic 
(1~2th of Alexander the Grcat. Wc call scc the Quecn of India 
clcckcd out in all lier finery, x i th  a flowcrcd shawl or muslin shcct 
over her head, with massive carrings auld claboratc necklaces, ant1 a 

reaching to tllc midleg, mliicll is secured round the waist 
by a zone of seven strings, as well as by a broad and highly orna- 
mcntccl bclt. 

Ecre  nrc c:;n see the soldicr wit11 short curly hair, clad in a long 
jnckct, or tl mllich is ticd at tlic waist, and a dlloti rcaching 
bclom tllc ]<nccs, lvitll long boots, ornamcntcd wit11 a tassel ill front, 
just like LIcssinns. and armcd with n straight broad sworrl, of ml~icli 
the scab1)nrd is thrcc incllcs wide. 

ncrc also mc may sec tlic stantlard-bcarcr 011 l~orscback, with n 
Ilumal1-h~adcLl 1)ird surmounting thc pole. IIcrc, too, wc can scc 
tllc lting rnountcd on an clcplinnt, cscortinc: a ~aslict, of rclics. Thc 
curious horse-trarpings and elel3llant-housings of tlic timc arc givcn 
~~r i t l l  full and clahorntc dctail. 

Evcrymllcrc wc may scc I l ~ e  pcculiail Burldliist symllol wlli(!ll 
crowns the great stupa at SAnclii uscd as a favouritc ornament. 
1t forms tllc drop of an cnrring, t l ~ c  clasp of a nccklncc., tllc support 
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of a lamp, the crest of tllc royal htandard, ant1 the dcco~ t ion  of the 
lacly's broad bclt and of tlie soldiq's scabbard. 

There arc alqo houses of ~nany  kinds, and sevcral tcmplcs, one of 
which is labelled F(juyalcc lldscc"clLl, or thc " Tcmplc of Victory." 
Tlicrc are animals of scvcml kinds, 'ps elcl~hants, llo~*scs, clccr, corns, 
m d  monkeys, ancl a siuglc spccim n ol a real tapir. Therc arc F 
numerous crocodilcs and Gshcs, and @ one sculptue thcrc is a vcry 
lnrgc fish, which is reprcsentcd smalJo~ving two boat-loads of rncn. 
There is also a grcnt variety of flowci*, and scvcral kinds of fruits, 
amongst which the nlangoc is vcry hal~pily trcntcd. 

But pcrhnps the most curious of tlic Bharahut scnlpturcs arc a 
fcw scencs of broad humour, mitli elcpliants and inonltcys as tlic 
only characters. I n  t~vo  of tllcsc an clephhnt has becn capturcd by 
a band of monlieys, wlio have fastcned a billet of wood along tllc 
inside of his trunk so as to prevent him from moving it. Ropcs arc 
fasbcncd to his neck and body, the ends of ~vhich are pullcd by 
monkcys, who are walking a i d  clancing in triumphal procession to 
the sound of sliclls and cyillbals played by other monkeys. Thc 
spirit of tllesc scencs is very droll. A tliird sceuc represents thc 
monkcys holding a giant by tlic nose with a pair of pincers, to 
~vhicll is Iastcned a rope dmggcd by an clcpliant. Tllc action and 
nbtitudcs of thc monkcys arc --nl.;r good. 'l'l~c illtentioil of a11 tllcsc 
dcsigi~s is cxcccdingly s l ~ ~ i t c d ,  but tlic csccution is coarse and weak. 

I n  thc sllort inscriptions on thc railing of thc B!\~-;ahut stupa, 
Gcncral C~~nniiigham found thc naillcs of thc foqCly ,g places :- 
Slcgu~act, or Srughna ; fidisu, or Uhilsa ; Pdta  to lcb, or Pntua ; 
Zos611zbi, or ICosnn~ ; Nu~ztli~zc~gct~ilcn, or -avLlbd,~ SUrFld AT~~siJCcc, or 

, . Nhsik ; bcsidcs a numbcr of unknown pIacmInmadan L , ~ ~ ~ ~ ~ , , I I L ~ S U  1s 
most probably sonlc town on thc rivcr T c t n ~ ~ g i ~ ,  of tllc timlic Tons 

0 
ol our maps. 

Prom these illscriptions also Gcnoral C jg;Llal,mbh;llas lcarncd . . thc namcs of ~evcral parls of tlic Dudclhist stollc pcl rallmgs, 
onc of which is a ncm nrord, or at  lcnst. a i l c ~ ~ ~  I,, to bcgrd, not to 
bc found in thc dictionaries. icbvnra . 

On tllc toll 01 L(?lPal~dr,  or tlie Rcd IIil]," ~u,amCLIVerllS1lgS 
13harnhut,, hc obtaincd a royk inscription of one of tllc &, &t zclla- 
C I L Z C ~ ~  Rajas, Nara Sin11,~ Dcva, dated in SamTat (Sake) 909. 
Altogctlicr Gcncral Cuuningliam and Mr. Bcglar havc collected 
about 20 inscri1)tions of tlic Keclacl~zi~~is, wlio took tllc tjtlcs of 
Cl~ocli~idvcc alzd Cl~cdi~lu~-e~~d~.e~,  or " Lord of Chcdi," rLnd called the 
era which tlicy uscd the Cl~edi Sulnvat and thc KulacJbul*i sccnLvut, 
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They have also got an inscriptfon of tlic grcat Chalulcya Raja 
Tribhuvana Malla, who began to cign in A.D. 1076, and reigned 
fifty-on0 years. Thc inscription f is dated in Sake 1008, or A.D. 
lOSG, and thc place of its discovery, Sitabala confirms t,hc account 
of his having conducted an exp&tioa across the Narbada. 

I n  older to carry into effect bm proposals llladc by the sccrctary 
of State for India in a clcspatch bf tlie 11th October 1871, with a view 
to tlic production of a complete survcy of the Rock Cut Temples of 
Wcstcrn India, the Govcrnmqnt of Bombay, in July 1873, suhmittcrl 
a scheme for the survey of' thc archzeological remains in Western 
India, suggesting tho emp'oymcnt of Mr. J. Burgess to conclnct thc r survey. The Governinen of India in sanctioning this scheme, how- 
cvcr, introduced a clause limiting tlic area of rcscarch to the Bombay 
Presidency, and restricting the expe~d i tu~c  to such an amount as 
to allow only Rs. 3,000 for establishment, photography, scaffolding, 
&c. per annum. Mr. Burgess returncd to Bombay in January 
1S74, and, with one School of Art student and an assistant, he started 
on the 24th January for Vingorla en route for Belgam, where hc 
began work on 2nd February. 

I n  thc Fort at Belgam are threc old Jaina temples, built about 
the ycar 1200, A.D. Onc of thcm has bcen repaircd, and, with 
additions built around it, is now -kntii as quartcrs for the familics of 
ma~ricd solclicrs. A portion of a second has bccn pulled down to 
make may f t . ~ . -  road ; ancl tlic third is encloscd in thc commissariat 
premises. Trig I. must I~avc been othcr temples also about thc placc, 
for Inany of en St7atcposts to compounds both inside thc fort and 
outside, arc p~ " ?Id templcs. Sculpturcd stoncs arc also 
occasioic C:L31"e the sql\Vllicll sccni clcscrving of prcscrvation in a 
local nl t1 Die, ~ l l i ~ l l  ;;uch be hrovidcd. Tllc district around ie 
sufcicn@~fs, wit11 10~culptures,, inscriptions, &c. to stool< n small 
muscum in ,an$, and a m  i 

Plans of IS thwc inc!nc:l temples, rlrnrviugs of columns and dctails, 
and photo we maY Pims, ancl photogr~phs of tlic illncr door and of 
thc f i n c l $ ~ ~  llirdporl>hyry dome of tho largcr tcmplc werc obtdncd. 
An inscr'oun!!<ernovecl from onc of thcgc tcmplcs many ycars ago, 
and nolrJ"f the Bombay Asiatic Society's Muscum, says it was built 
By Lakshmi-Bhupati, tllc soil of ICitrtavirya, tlie son of Sena RAja 
of Vcnigrama (Bclgam), and dedicated to Shntinhth, thc 16th 
TPrthankara or Jaina pontiff in S'aka 1127 (A.D. 1206). 

In tllc fort arc scveral Persian jlls~ri~tiofis,. one of them to tlic 
north of thc main gatc is trsnslatcd :- 
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Ya'qub Xli K h B ,  who is\% joy to the heart, and by whose 
r"cncvolcnce tllc world is prosperous, built thc wall of thc fort 
( (  TVhiCll has a strong foundation, :ike the mall of Alcxandcr." Thc 
date in thc chronogram is A.11. (-37, or A.D. 1530. h o t h c r  in 
thc south-east of thc fort has bce forwardcd to Professor Bloch- 
mann, of Calcutta, m~ho thus trans1 \ tcs it:- 

.( 0 Opener ! Tllc fort having bec? destroyer1 by tllc rains, i t  ivas 
( (  again made strong and firm. It ,was cnthely rcnovatcd in thc 

timc of Xbdul Husain, thc powcr~ul. A reckoning, according 
" to the date of thc Hijrah, was ivrittgn down ; kno~v i t  to bc tllc 
(' year 1043 (A.D. 1633-34). Written Ily Abdul 'AzAz." 

Copies of othcr two Tverc also takcni; but havc not yet becn 
dcciphercd. 

On 7th Fcbruary thc work at Belgam man closcd, and on Monday, 
tllc 9th, Mr. 13urgcss visitcd Anltalgi Monastery, and proceeded 
tlicncc by Gokak to Konur. Timc did not admit of copics bcing 
lnarlc of tllc inscriptions thcrc, but a photograpll T V ~ S  taken of a 
fragmcnt of an old templc, and others of the best of tllc remaining 
dolrncns in thc ncighbourhood of thc village-grcat numbcrs of 
which have bccn destroyed by " ~vacl&ris," or wanclc~.ing stonc- 
cutters. Thc finc old templc at  thc Falls was also survcyccl and 
photographed, I n  this templc is an inscription in very old cha- 
ractcrs, but partly illegiblc ; this m s  also pl~otogra~~licd. 

Soinc vcry old ruins also exist here on the north bank of thc 
GhBbl~rabht~, but thcy arc so overgrown with p~~ickly pcar that, to 
permit a parcful exanlinntion thcy would rcquirc to bc clcarcd, for 
whicl? -'! crc was no f~lncls at thc oomrnand of tllc snrvcy: 

"O!yd!ti was ncst visitcd, but thc Muha~nmaclan rcnzains therc 
sccm of sucll intcrcst as to bc deserving of t1.c time ncces- 

"['(larC?o plan aii(1 photognph thcm. ' rr70(!cturniilg by Bclgaln, Iihclaroli on Lhe MtklapralhB was next 'Tts 
~tcd, mllcrc arc two or 1norc inscriptions on stonc slabs. TilC r'o!. at of tllcsc mas pl~otogmpl~cd, and lwovcs to bc a grant 
of S'ri - Prithvlvallal~l~a Mah.ir:ljhdlll&ja - paramc8vm . parama- 
bha!~?~raIca-Grirnnd Bl~nvono~kn Mi~lllllndeon, tlle olvamcnt of the 

" KLCC of SntyAGrnya.'' " Datcci 011 n itdl moo11 day a t  the summer- ' ,( solticc in S'dca 017 (A.D. 107G), tllc year Rhksllasa, on a Sunday 
'( in tho month Pushya." The language is Canaresen ~t tlris I 
villagc, in thc bcd of tllc rivcr, is a cwious group of old shrines, of 
ivllicli a plan and ~110togra1111 mcrc takcn. 

On 231.d Fcbruary a pllotogmph, plan, and rubbing of inscription, 
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They have also got an inscript#on of tlic great Chalulqa Raja 
Tribhuvana Malla, who began to rcign in A.D. 1076, and reigned 
fifty-onc ycars. Thc inscription! is dated in Sake 1008, or A.D. 
10SG, and the place of its discov~ry, Sitabaln confirms t,hc account 
of his having conducted an expadition across tlie Narbada. 

I n  ordcr to carry into effect klrc proposals madc by the Sccrctary 
of State for Indin in a despatch bf thc 11th October 1871, wit11 a view 
to tllc l~roduction of a complete survey of the Rock Cut Tcmples of 
Westcrn India, thc Govcrninynt of Bombay, in July 1873, submittcd 
a schernc for thc survey of the arch~ological remains in Wcstern 
Inclia, suggesting thr  emphoyment of Mr. J. Burgcss to conduct thc 
survey. The ~ovc rnmcn i  of India in sanctioning this scllcme, how- 
cvcr, introclnccd a clausc limiting thc arca of rcsearch to the Bombay 
Presidency, and rcstricting the expesdithrc to such an amount as 
to allow only Rs. 3,000 for establishmcnt, pliotograpliy, scaffolding, 
kc.  per annum. RIr. Burgess returncd to Bombay in January 
1874, and, with one School of Art student and an assistant, he started 
on the 24th January for Vingorla en route for Belgam, wherc he 
began work on 2nd February. 

In  thc Fort at  Belgam are thrcc old Jaina tcmples, built about 
the ycar 1200, A.D. Onc of them has been repaired, and, mitli 
additions built around it, is nom as quarters for the familics of 
married soldiers. A portion of a second has bccn pullccl dowii to 
make may ftyp:, road ; and thc third is enclosccl in the commissariat 
premises. $herbmust have bccn other temples also about the placc, 
for many of tile patcposts to compounds both inside thc fort and 
outsidc, arc pfJlnrs ;Id temples. Sculptured S ~ O ~ C S  are also 
occasior WC 4hnCd t119 Wliicli secrn dcscrving of preservation in a 
local mar tl, could ~ ~ u e h  bc l>rovicled. The district around io 
,qufficienke in old gculptures, in~cr ip t i~ns ,  &c. to stock 8  mall 
muscum iu a short timc: 

Plans of jlotll tilc ru ;ne:l temples, drawings of columns and dctails, 
and pbotogrqllic Tricws, and photographs of tho innw door and of 
thc fincly cal-vcd porphyry clomc of thc largcr tcmplc mcrc obtained. 
An i n s ~ i ~ ~ t i ~ r .  mmovcd from one of thcse temples many ?cars ago, 
and nov i u  the Bombay Asiatic Society's Muscum, says i t  mas built 
by Lak~fimi-Bhupati, tlic son of I<hrtav'irya, tlic son of Sena Rhja 
of Vcnigrama (Belgam), and dedicated to Sdntinhth, the lGth 
Til~liankara or Jaina pontiff in S'aka 1127 (AD.  1205). 

In  the fort arc scvcral Persian inscril)tiohs,' onc of tllcm to tlic 
north of the main gatc is translatcd :- 
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Ya'qub Ali KhAn, who is joy to the heart, and by whose 
66 bcncvolcncc thc ~vorld is pro br" perous, built tllc wall of thc fort 
(' which has a strong foundation, I'ike the wall of Alcxanclcr." Thc 
datc in thc chronogram is A.H. (v7, or A.D. 1530. h o t h c r  in 
tlie south-east of thc fort has bcclS, forn~ardcd to Professor Bloch- 
mann, of Calcutta, who thus trans1 tes it :- 

" 0 Opener ! Tlic fort having bec, "h destroyed by thc rains, it was 
( (  again madc strong and firm. It ' \n~as cntirely rcnovatcd in thc 
( <  time of 'Abdul l~usain,  the ponrcrEul. A reckoning, according 
" to the datc of the Hijrah, mas mrittyn down ; know it to bc tlic 
" ycar 1043 (A.D. 1633-34). Written Ily Abdul 'Azha." 

Copics of othcr two merc also takcn! but havc not yet bccn 
dcciplicrcd. 

On 7th February the work at Belgam was closcd, and on Monday, 
thc gth, Mr. Burgcss visitcd Ankalgi Monastery, ancl procccdcd 
tllcncc by Gokak to Konur. Timc did not admit of copics bcing 
madc of t ~ i c  inscril~tioas tlicrc, but a photograph was taken of a 
fragnzcnt of an old templc, and others of the best of thc remaining 
doln~cns in thc ncighbourhood of the village-great numbers of 
which liavc becn destroyed by " ~vadl^Lris," or mandciing stone- 
cutters. Thc finc old templc a t  tlic Falls mias also surveycd aud 
photograplicrl, I n  this tcnzplc is an inscription in very old cha- 
ractcrs, but partly illegible ; this mas also pl~otograplicd. 

Somc vcry old ruins also exist here on the north bank of thc 
GliQt,pral.)ltB, but they arc so ovcrgronrn with pl.ickly pcar that, to 
l ~ c m i t  a careful exanlination tlicy would requirc to bc clearcd, for 
which thcrc mras no funds at  thc oommand of tlic survey: 

Hukcri was next visitcd, but tlie 11uliarnmadan rcnzains there 
did not secizz ol such intcrcst as to be clcscrving of tllc timc acces- 
sary to plan and l~liotogmph them. 

Returning by Belgam, IGIdaroli on the M&laprablrB was next 
visitcd, mhcrc arc two or marc inscriptions on stonc slabs. Tilc 
bcst of tlicsc was pl~otograpl~cd, and provcs to bc a grant 
" of S'ri - Prithvhallablia MaliArAjQdlibhjn - parnmc8vara . parama- 
" bhatthralia-8rtmacl Bhzcvu~zailcn 2llnllcidcvu, tlie ornsrncnt of the 
" racc of Satydbmya." " Datcli on n f ~ d l  moon day a t  the summer- 
" solticc in S'alia 907 (A.D. 107G), tllc year Ri~kshnsa, on a Sunclg 
" in tlic monbll Pushya." Thc language is &narcse. At  this 
villngc, in thc bcd of tlic rivcr, is s curious group of old shPbcs, of 
tvliicll a plan and l~liotograpli mcrc takcn. 

On 23rd Fcbruary pliotograph, plan, and rubbing of inscription, 
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were taken of the pretty mosque, at  Sampghm. Thc inscription, 
llowercr, prorcd to bc only threc qerscs from thc Qoran, viz., shrall 
JJXI. 13, XII .  64, and VI. 161. Yes t  day thc old templc, probably 
a S ' a i~a  onc, a t  Bail Ilangal, ~ 1 . q ~  surveyed and photoqmphccl, but 
t i n ~ c  did not admit of tllc tnro Iqhg inscriptions hcre bcillg copied. 

Snundati was next visited, alpd onc of tllc two inscriptions lierc 
was photographed, but has not/ yct bccil read. Thc same cvcning 
thc party startcd for YollamA, u shrinc bnilt in thc rocky bcd of the 
Sarasvati, a small stream flo~\~iiig castn~ards among tllc hills cast of 
Saundati. Tlie tcmple has been rcbnilt 2nd repaired in recent 
timcs, ancl is onc of the most famous placcs of pilgrimz~ge in thc 
Canarese country. 

Another march brought tllc party to Huli, whcre arc numerous 
remains of old templcs, dating probably from thc 10th to tllc 13th 
ccntury. Thcrc are also scveral inscriptions, but the expcclitioa llad 
not thc time to spare to copy thcm, and tlle want of a qualified 
pandit prevented thc possibility of making a sclcction of tllc oldcst 
or most interesting. The grcat templc of Pancllalinga now usccl by 
thc Lingayats was found to have been originally a Jaina Basti,-thc 
Jinas llaving bccn hemn off thc lintels of all thc doors cxccpt that 
to thc shrine in the south enel of tllc inncr hall. Tliis tcmple is 
sul~poscd by Mr. Burgcss to datc froni about tllc year 1100, A.D. 
A plan and pliotographs of it nrcrc takcn, as also of sol-nc othcrs closc 
by. But somc cxpcnditurc to clcar away tllc prickly pear and 
nzakc solllc slight cscavatio~ls was ncccssnry to maltc s satisfactory 
cxaminatioll of tllc rnorc promising rcmains llcrc, and for this tlicrc 

- 

was no provision. 
O n  2nd March tllc tcmplcs of Panclialinp Dcva at lfnnauli wcrc 

csaminccl, but the villagers objcctccl to tlic olclcst tcmplc bcing 
cntcred. Thrcc photographs, onc of tllonl of an inscription, mcrc 
taken hcrc. 

From Mahauli two marchcs wcrc madc to Badhnli in tllc Kaladgi 
Zilla. On tlic south of tlic town is a rocky llill, facing thc fort, 
which is north of it, and in its north-wcst face arc four cavcs, thrcc 
of thcm ~Jralimanical and o w  Jains. Thcsc cavcs had 11ccn often 
incidentally noticccl, and Dr. J. Bird, ~vlio llacl visitcd thcm, de- 
voted a section in his Ristoricnl Rcscn~ches  to thcir description, 
and triccl to provc that they l~clonged to thc loth ccntury, A.D., but 
cven from his account it is impossi1)lc to maltc out whctl~cr thcy wcrc 
S'aivs or Vaishnava,-thc Jaina cavc sccmv to lisvc cntircly cscapcd 
his noticc. To examine thcsc cavcs molt tl~oroughly, ant1 if possiblc 
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fix thcir age, was a principal ofpject of this to~w. They stand, as 
to arrangement of parts, betmceu thc Buddhist Vihiras and thc 
later Brahmanical caves at   lord, Elcphanta, and JogeGvarn ill 
Salscttc, and, hence, must be placcd y)efore tllc 8th century. Cave I. 
contains thc linga in the shrine, and 11 various parts of tllc cave arc 'i figurcs of S'iva, Ganpati, Kartikeya. Mallisi5uri, Arclclhaniri, and 

b Harihara, with S'esha and othcr f ig~~(*cs specially S'aiva ; hcllcc itl 
may with safety be relegated to that sect. Thc style of tllc cavc, 
too, woulcl indicate that it is probably t\Slc oldcst here, and may bc 
attributed to the end of thc 5th century. 

I n  Cave II., though there is also a cci4 with the clraanrn~~ga or 
altar for the l i f?ga, thc sculptures are so distinctively Vaishnara as 
to show that it originally belongcd to that sect. Though rich in 
scull,turc, ~uuch  of it well deserving of bchg  moulclcd, noither of 
thcsc cavcs have any inscription. T l ~ c  second is probably thc later 
of tlic two, but not by nzore than half a ccntin-y. 

Tlie idlird cave is by far the largest and finest of thc scrics, and in 
some rcspccts one of tllc nlost interesting Brahma~lical rcmains in 
India. I t  mcasurcs about 70 fcct by 48, and is approacllcd through 
a large sqnarc court in front of it, which is cntercd by a door on 
tllc west side. On tllc wall to thc right of this door is an inscl.ip- 
tion in characters of about tllc Gtll century, and thcre are othcr 
inscriptions, mostly vcry short ones, on tlic rock ncnr tllc caw. 
At cacll cnd of thc front of tllc carc is a gigantic figure, that on thc 
cast Visllnu nrmcd, but at rest, tllc 0 t h ~ ~  tlie snmc devcc in conflict 
with an cnemy. At tllc ends of tllc Vcranda are mimantic forms, 11 ? ?  
fcct high, of Vishnu on Ananta or S'csha and Nnrisinhn, ailcl on thc 
back wall of the vcrandah arc eqnclly lnrgc figurcs of Vartilla and 
IIarillara. Thc roof of thc vcmnclah is also claborately cnrvcd, and 
has all been painted. The six columns of thc vcrandah havc cacll 
brackets on tllc sidcs ancl inwards to tlic cciling, c a r ~ c d  wit11 pairs 
of figurcs or witli a singlc felnalc and attcnclant dwarf. 

On a pilastcr beside tllc figurc of Varlilla is an iuscription in 24 
lints,.-lcttcrs of it scarcely lcgiblc,-which mas copicd nrith much 
dificulty, by nlcans of cstnillpagcs ; and from thcse Professor Eggc- 
ling has bccn ablc to rcad it. I t  records that S'ri Blangnli8vara,- 
r r  of thc Chnlkyn (for Cliukclcycc) race, ~vorsl~ippcrs of Vishnu, of tllc 
" Mhnnvyagotm, S O ~ S  of IIhriti,-in tllc 12th ycar of (his 7) reign, in 
" thc ycar S'nlta LOO ( i .c .  578 A.D.), huilt a housc of thc great Visllnu, 
" surpassing all things clivinc and liumnn, constructcd by wonderful 
" labour, and bcautif~ll with its enclosing boundarics, and grantcd the 

(10057.) D 
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" revcnues of a village for makin daily offerings to NAriyana and 
c c  for giving charitablc relief to f 6 Brahmans and to mcadicants." 
This gan t ,  he adds, "is made toiincreasc the religious merit of my 
" cldcst brother Kirttivarnzan.' 

This remarkable inscription, I! esides settling the date of the cave 
at three and a half centuries c$der than Dr. Bird would liavc led us 
to bclicvc, hclps greatly to clcGr up mhat had alrcady beclz inferrcd 
from other inscriptions, that Mangali6a practically ruled the country 
in the name of llis elder brother Eirttivarman. The stylc of tlicsc 
caves too is so closely connected wit11 that of scvcrd old temples at 
BadAmi and many morc dt Pattadkal and Aiwalli, that even in thc 
absencc of inscriptions me can bc at little loss to assign thcm 
approximately to thc a m b i n  which they werc built. But inscriptions 
arc alway s of the high 9 ~t importsncc as confirmativc or corrective 
of datcs theoretically assigned. 

There are inscriptids in a much more modern character on two 
pillars in the cave, from onc of which Dr. Bird rcad, " Ncikzdcc lbulct 
" ~zavctlcdla nzj-itana ghayu, 147G,"-(the figurcs arc 1436), which hc 
nladc out to mean " the new datc of Hala Hala or Buddlia," and 
to datc from 13.C. 543 ! Good " cstan~pages " of these inscriptions 
liavc lxcn brought home. A complctc delineation of thc Bacliimi 
Caves, with a few casts would form a valuable illustration of Hindu 
art and Vnishnava mythology, only to be rivalled by mhat Ajant5 
affords of Buddhism. 

Cave IV. is a Jaina Cave, dedicated to Mahiivira, and with a largc 
figure of ParivanAth in thc onc end of thc vcrandah, and another 

pcrhapg MahAvira, both nude, in thc othcr. Scorcs of figurcs 
of jincrs arc :dso carved in different parts of thc cave. It pcrhaps 
bclongs to  tlic 7th or 8th century, A.D. 

On the nortli sidc of thc talcto or hkc  at Baddmi, and on thc fort 
rock are scvcral old temples, built mitli vcry massive square pillars, 
and bc1op.g to about the samc agc as thc cavcs. Thcrc arc also 
others of more modern date. 

BlinaQankari and Alaitirtha were both visited, but there was not 
time for any very dntailed cxamination, and the season being now 
wcll advanced and thc heat very intense, the party movcd on to 
Pst,taJkal on thc MklaprabltA. Thc number of old tcmplcs still 
remaining here, and still morc thc number tlmt must liavc bccn 
pullcd down over an area cxtcnding considcral~ly to thc nortli of 
tlic village, arc cvidcnces that in ancicnt timcs Pattadkal must havc 
bcen a placc of no small rcputc. Only tlic great tcmplc is now used 
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for worship, d l  the others, incl4ding the curious old tcmplc of 
Prl,Pndth,-with scenes from the R&jzdyuna on the outsidcs of its 
walls, all labelled, Likc the sculptul s on the Bhamliut top,-arc 
occupicd by thc villagers as sheds f r their cattle, to cook in, Stc., 
and sollle ha~rc been used as quarries from which to obtain building 
lnatcrials. l'lans and othcr drawing wcre lnadc of the morc im- \ portant; scvcrd inscriptions were a ,o  copied, but havc not yct 
becn dcciphercd. Thc temples may bc approximately ranged from 
the 5th to tho 10th century, those of the northcrn or Bengal stylc 
being the morc recent, for it is curious th4t here, as at  ~hav&neivar,  
tllc Bcngal and Draviclian stylcs arc found\side by sids. 

On 13th April, thc examination of tlic' remains at  Aiwalli mas 
l~cgun. Hcre is a Jaina cave, hithcrto un~escribed, but cvidently 
of tllc ssnlc agc as that at  Badiimi, and likc jt of tlic Digambara, or 
nnlicd scct, morshippcrs of MahA~ira S v & d .  P&rivan;itha, ~vitll tlic 
scven-licadcd snake overshadowing him, figurbs at  onc end of tllc 
vcrandali, and MahAvlra (?) at thc othcr, whilst a chapel has tlwcc 
of its siclcs filled with figures, of which thc last t t r t l ~ c ~ ~ z k a ~ ~  is thc 
ccntrc. This is quite a counterpart of a similar chambcr in a 
I3ralimailical cavc not far from this om,-also hitherto uluoticcd- 
in nrllich S'iva forms the central figure. This second cave at 
Aiwalli apparently belongs to about thc same agc as Cave I, a t  
Baclhmi ; tllc sculptures arc much thc samc, but thc arrangements 
arc very cliffercnt . 

On thc hill above thc Jaina Cave are numerous dolmcns of largc 
sizc, most of them wanting thc stone at thc end with a rowd  holc 
in it, which scems to havc served as thc entrance. 

Tllc tcmplc on thc north-cast wall of thc village, locally know11 
as tllc Durga, and hitherto described by thc fcw persons wllo had 
sccn it as a S'aiva tcmplc, was intended to bc a subjcct of spccial 
cxamiaation. It mas sul)poscd to be the localc of an inscription, 
datcd 584 A.D. ; and from its terminating in an apsc a,t thc back, 
S $nd its gcncral plan, so far as that coulrl be made out from photo- 

raphs, it T V ~ S  expectcd that its interior arrangements would thorn 
0- 

30 much light on tllc subject of cavc architecture, that fcw temples 
!n India would morc fully rcpay a careful survey and detailed illus- 
T. -ration. Unfortullatcly tllc heat was intense at AiwaE in April, 
C( 

~ncl tllc lrcqucilt llcavy thunderstorms that occul a t  that season in dl! 
c Cauarcsc districts put a suddcn stop to thc work. A plan, tl1r1 
vcvcr, wss mailc of thc tcmplc ; tllc inscription of pulak&i 11. west 
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(A.D. t 6 L )  mas not found to bclo,bg to i t ;  but another inscription 
urns fo~uld beginning, Svasti, Yilcl:un~cicEityc Scitycis'~~nycc, &c. NOW as 
Vikramiditya died in A.D. G60, this givcs us thc datc of its con- 
struction within a vcry fern ,years, and confirms the datc mhicll 
theoretical considerations mo$ld lead us to attribute i t  to. Thc 
temple, moreover, has not bdcn built for S'aiva worship, but for 
Vaislmava, to which the caply Chalukya princes of the Dekhan 
mcre attacliecl, the plan is unique and almost suggests a copy from 
s Buddllist Chaitya caw. Thc Marithas of a century or two ago 
pilccl up s ramp of loosc stones on the roof and round the spire, and 
thc roof has fallen in filling thc interior with d6bris ; if this wrerc 
clcnrccl out, the temple might be used as a placc in which to storc 
inscriptions and sculptures, which arc very numerous herc. 

I n  the village a considerable number of fine old templcs havc 
bccn appropriatecl as clmellings, comshcds, &c., and very many otllers 
of grcat age have been destroycd or ruined for sake of the large 
stones they yield for building purposes. To thc south-wcst of thc 
village, and a t  som3 distance from it, is a large collection of ruined 
or deserted tcmples, mostly small, which it mould take a volumc to 
illustrate fully. It was impossible, however, to rcrnain longer out, 
and M i .  Burgess's party left Aiwalli on the 17th April, and reached 
Bombay on thc 27th, bringing 54 photographs, between 26 and 30 
inscriptions, about 40 ground plans, sections, drawings of columns, 
kc., and 40 sketchcs of sculptures. A portion of tliesc mill bc 
llrcpar~cl for publication and submitted to Govcmmcnt, with a rcport 
of thc season's operations. 

VII. 

Tlic question of tlic organisation of a Mctcorological Dcpartmcnt 
in India is still undcr considcration ; t l ~ c  dcspatcll from tllc 
Sccrctary of Statc on thc sul~jcct, datcd thc 18th of May 1871, an1 
enclosing thc rcport of thc comrnittcc of tllc Royal Socicty, n( 
having yct bccn nnsmcrcd. l'hoy Iiavc, I~owcvcr, togcthcr witl. 
somc further coi-rcspondcnce, hecn prescntccl to Parliament on thc 
motion of Mr. Egerton ECul~bard. 

I n  Bengal thc samc systcin of inctcorological registration as ha 
bcen dcsclibed in prcvious abstracts, was earricd on dwing 187;: 
and Mr. Blanford receivcd the montllly a l~s t~ac ts  of rcsults f;cd 



tllo North-West and Centl;zl ~roriinces, but nol. from 0thCr parts 
of India. Such obstaclcs to work must always bc cxpcctcd so 
long as there is an independent system of registration in each pro- 
vince. This abscnce of central contr, b 1 is noticed and cleplorccl, not 
only in India and in England, but in  other countries ; and it has 
been especially the subject of remark iy the Zeitscln*$t of the M c ~ c -  
orological Society of Vienna. In the' North-West Provinces tllcrc 
wcre 14 meteorological stations, undcr bhc direction of Dr. Murray 
Thomson, who prepared the annual rPport ; and .tmrcl~-c in tllc 
Punjab. I n  Bombay thc Kolaba observatory is most efficiently 
dircctcd with valuablc results by Mr. Chambers; and tllerc arc 
four other rncteorological stations tlle observations taken at which 
arc sent to England, wllcrc no particular usc llas liitllcrto been 
madc of them. The system in thc Madras Presidency lias bccn 
dcscribcd iu a former abstract. It is uncler Mr. Pogson, thc 
astronomer. There is onc excellent privatc observatory at Vim- 
gaptam in Daba gardens, bclongiag to Mr. G. V. Juggarow ; n.hic11 
is superintended by Mr. A. V. Nursingrow. The monthly results 
are published annually, and Mr. Blanford spcaks highly of them. 

It is impossible to exaggerate the importance of placing Inclian 
mctcorology on an efficient footing, when i t  is considcrcd 1 1 0 ~  
absolutely the crops and with tllcill thc vcry existcncc of tlic people 
clcpcnd upon tllc regularity or otherwise of the wincls and min!;, 
a11d on an intclligcnt col~lprehcnsion, bascd on long scries of oljscr- 
vations tnltcn ovcr a vast arca, of the l a ~ ~ r s  nrhich govcrn them. 
Tllcrc is no bopc, howcvcr, that ally advancc can bc llznclc ulltil a 
ccutral ofice has been established to rccci~c, rcdncc, and (lmw 
collclusions from carelul obscr~rations takcil ovcr tllc w1.d~ area of 
India. 

Mcan~vliile thc most valnablc nictcorological work of then Jrcar Ilas 
bccil Mr. Blanforcl's p a p ~ r  011 tllc rvincls of Nortllcnl Illclin in 
relation to thc tenlpcraturc and ~~apour-constitucut of tllc atmo- 
sphcrc. Its object is to dcscribc the normal ~vind currents of 
Nortllcrn India and tlicir annual variation, and to tracc out tllcir 
origin and causes so far as thesc can bc discorcrcd ill tllc local 
physical changcs of tlic atmosplicrc. Mr. Ulnnford dcscribcs tilc 
minds of tllc pr inci l~~l  geograpl~ical regions of Nurtll India in detail, 
commencing miill tlic Purljab. I n  this part of tllc :Ire% untlcr 
discussioa thc currcnts from thc mcstwartl l ~ r c d o n ~ i n ~ t ~  as h l'LllC 
tl~roughout the year. I n  tlie nlost nortlicrn part of thc pUnj311 
vestcrly winds prevail in t l ~  cold and hot dry months, easterly in 
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the rainy months. I n  tllc central districts northerly winds pre- 
dominate over southerly, having in thc colcl montlls a wcstcrly 
tendency, but &wing round to the north-east as thc hot weathcr 
comes on, whilc as the rainy (season sets in the wincls tend to cast 
and south-east, returning to west after thc rain ccases in Scptembcr. 
I n  the southern part of thc Funjab and Sind easterly W ~ J ~ S  never 
prevail, and southerly, sou+-westerly, and north-westerly winds 
predominate--the two form r in the rainy months, the last in thc le cold and hot dry season. I I n  the coldest months the winds veer 
towards the north. Tlle Gangetic plain, sloping from an clcvation 
above the sea of 900 feet eastward to 150, is skirted on its northcm 
cclge by thc chain of the Himalaya, which determines in a grcat 
measure the direction of its prevailing winds. Those from the 
north-west and south,east much exceed those from other quartcrs. 
The change from the westerly to the easterly direction accompanics 
thc change from the hot and dry season to the rains, ancl from 
easterly to wcsterly that from the rains to thc cold season. The 
plateall of Rajputana is somewhat elevated above thc Gangctic 
plain, varying from 800 to 1,800 feet above the sea lcvel. Winds 
from west and south-west greatly exceed thosc from other quartcrs 
in thc soutllern districts, commencing as carly as February and 
continuing till November, when they arc replaced by northerly and 
north-castcrly winds. There is a similaiity to the mincls of thc 
southern Punjab. The Central India region is considerably hrolccn 
up into valley ant1 mountain, so that thc winds arc more influcnccd 
by merely local conclitions than i11 thc morc northern arcas. 
Wcstcrly winds on the whole prevail. Central India participates 
in thc characteristics both of t.hc plains of Northcrn India 2nd of 
thc Peninsula, which last is unclcr tllc influence of thc truc south- 
mcst and north-east monsoons. I n  tlic Gangctic Dclta tllc wintcr 
monsoon bccomes wcll cstablisl~cd in Novcmbcr, blowing from tllc 
north. As thc scason advanccs tllc wind drams round towards thc 
west, and cventually backs by south-west to south and south-cast, 
in which direction it blows during the rainy scason and till Sep- 
tembcr. I n  October thc minds are chicfly easterly, but mlstcady 
and inclined to bc stormy. Thc local configuration of the Assam 
valley, forming an opcn passage for tbe monsoons to p s s  to and 
from the region north of the Himalaya, affccts its minds. On thc 
whole the characteristic of Assam is thc prevalence of castcrly 
minds, which is here as conspicuous as that of the westcrly winds 
over thc Gangetic plain and Punjab. 
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It will bc seen that thc winds o Nortlicrn Inclia arc very different 
from those of thc adjacent seas. k stead of two monsoons filom tlic 
north-east and south-wcst alternately prevailing during about equal 
pcriods of thc year, there are thrcc distinct seasons in which special 
minds prevail, thc directions of which\ mainly depend on the rclativc 
positions and directions of the mount,ain ranges and plains. During 
thc cold weather months, Novcmber 'ko January, light wcstcrly and 
northerly minds blow from the plains of Uppcr Inclia down tlic 
valleys of thc Ganges and Indus, and across thc tablc-land of 
Ccntral India, and join into the north-east monsoon of tlic Punjab. 
The easterly minds of the Assam vallcy add to this currcnt. I n  
April and May, as the hot weather comes on, thc winds of Nortlicrn 
In6ia become more westerly and powerful, and takc thc form of tllc 
hot winds, blowing till sunset, and then bcing followed by calms. 
At the same time southerly winds are commencing on the coast, and 
are fclt from Sind across to Bengal, but only at  interva,ls and fccbly, 
cxcept ncar thc sea. I n  Junc thc south-west monsoon, bcing 
cstablishcd in thc equatorial ocean, scts in round both coasts of 
thc peninsula, penetrates up the valleys of the Indus, Narbada, and 
Tapti, carrying a wcst or south-west current ovcr Central India, and 
from the bay of Bcngd powing up tlic funncl-sliapcd ol~cniags 
occupiecl by tlic Gailgcs dclta, mlicncc, turning west~vard, it passes 
up tllc Gangetic valley towards thc Punjab, which secms to bc tlic 
limit of tlic soutli-easterly winds. This is tlie pcrioci of tlic rainy 
scason in Northern Inclia. I n  Octol~c~, as thc south-cast monsoon 
ccascs, tlic southerly current is rccui~ved tomarcls tlic licnlcd rcgiou 
along thc Coromandel coast, and blowing as a south-cast mind, 
causes thc autumn rains, which some writers liavcf, crroncously 
attributed to thc north-cast monsoon. 

Thc scasons of Nortlicrii India prcscnt thrcc distinct Iphascs : tllc 
cold season, from the end of the rains in Scl~tcmber to March ; thc 
liot scason, charactcriscd by a dry atmosplicrc and grcat diurnal 
rangc of temperature ; and thc rainy scason, in ~vhicli thc tcmpcrn- 
turc is moderately high and equable, and tlic air liun~id. At  tllc 
closc of thc rains, in tlic end of September, tlic tcmpcratwe of 
Nortlicrii India, from thc Pnnjab to thc sea, is nearly unifom, a t  
about 81" or 82"; But evaporation and radiation to a cloudless sky 
soon rcclucc thc teniperaturc of the interior below that of tilc 
maritime rcgions, and in January thc Punjab is about 11" colcler 
than Bcngal, the plains of tlic PJorth-Wcst Provinces being about 
midway in temperature bctwcen the two. I n  March thc advancc 



of tcmperature in central India. ])'as brought out two thermal foci, 
one on the west in Rajputana, and the other on the cast, in the 
hilly tracts of Western Benga.1. I n  April the Central Indian 
thermal focus is well developed. I n  May the thermal focus has 
gone further to the north-west; and lies in thc northern part of the 
Rajputana plateau. I n  June i t  has reached the Punjab, the tempe- 
rature there rising to 95" and hore,  while that of the south of India, 
begins to fall, consequent on %he rains. I n  July the Punjab ranges 
abovc 90°, while thc greater part of Ccntral India is below 85". 
After July the temperature again falls, so that by the end of 
September i t  is nearly equalised a11 over Northern India. 

Thus in the cold weather there are two foci of minimum tempera- 
ture, onc in the Punjab, and the other in Assaid, and the isotherms 
nearly conform to the parallels of latitude. I n  thc hot months a 
focus of llcat is formcd in Central India, round which the isotherms 
arc bent, the temperature on the coasts and in the northcrn plains 
being considerably lower than that in the interior. Finally, during 
the rainy scason thc seat of highest temperaturc is in thc Punjab, 
thc coolcst regions then being those of thc maximum rainfall, 
consisting of two tracts extending from the coasts of Bombay and 
Bengal along the course of the monsoon currents. 

Tlle avnilablc data for cliscussing the atmospllcric pressure arc 
impcrfcct, but, subject to this explanation, thc mean prcssurc 
rcclucccl to sen lcvcl, in Octobcr, is llearly uniform ovcr Bcngal, in 
the Central Provinces, and thc Ganges valley. I n  tllc lollowing 
months tlic prcssurc rises over thc mholc area but most in thc 
North-West Provinces and wcstcrn Bengal, and in Dccenlbcr an axis 
of maxiinuqi prcssurc lics in a line down from Cuttack to tlla 
North-West Provinces in a north-wcst and south-cast clircction. 
The distribution of pressure remains much the samc until February. 
In March a rapid fall taltes place in Northern Inclia, but the linc 
of higher pressure still remains, extending now from north-westcrn 
India across to tlic coast of Arabia,, round thc delta of thc Ganges. 
I n  April, with a continued rapid fall, a trough of low pressure 
becomes apparent, which cxtends from thc hcad of the delta of tho 
Gangc9 irlto Ccntral India. I n  May, this area of low prcssure 
occupies line from western Bengal to Nagpur and in Junc thc con- 
ditions arc generally similar, hut with inucll recluccd pressure in the 
Punjab, in tllc north-west of which province, t l ~ c  absolutc minimum 
is probal)ly to bc found. I n  July thc minimum of prcssurc is 

without important relative changc. In  August a risc 
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begins, greater ovcr Northern Ihdia, ~vliich continues (luring Scp- 
tcmber and Octobel., whciz the u~.iformity of pressurc is once more 
appro$ qately restored. Tlie :I.istribution of prcssurc folloys 
witllin certain Limits, that of tcnzpcrsture in an inverse ratio of' 
intensity. Mr. Blanford's concl~lsion is tliat these changes of 
prcssurc are influenced by tlic pro13~~l:tion of aqueous vapour in the 
air, by hcat from the lowdl@l to the upper strata, and by 
arresting solar and terrestrial radiation, thus equalising the tcm- 
peratwe of tllc air column. I n  general terms lic concludes tliat 
thc changes of temperature are the principal causes of the variations 
of ~ressurc. 

Tllcrc is evidencc that anti-monsoon currcnts blow in the uppcr 
strata of the atmosphcrc, at  tlie various seasons of the year, and a t  
varying elevations, causing corresponding modifications in tlic 
gcncral tcmpcraturc; and Mr. Blanford is inclined to attributc 
the raius of thc cold season to the descent of tlie anti-monsoon 
current froin the south. This vr~luablc paper indicatcs the direction 
which futurc investigations must take ; and the practical importance 
of thc conclusions to which thcy mill lead. Thc barometric pressure 
has a dircct influence on thc minds, and the winds on the rainfall, 
and whcn these clements are thorouglily understood, it is probable 
tliat the norlnal or abnormal cllaractcr of a year's mctcorology may 
ljc known as carly as April. 

Mr. Blanford's Meteorological Rcport for tlic year 1813 is thc 
scvcl~tll tliat has bccn submitted since the Department was established 
ill 1SG7. It is tlic first wliich 113s to trcat of a ycar of disastrous 
tlrougllt and scrious failure of crops, leading to a thrcntencd famine 
in thc lomcr provinces. 

India is prc-ei~~incntly a country in wliicli tlie systematic study 
of n~ctco~ology pronlises to bc attended with the greatest and most 
spcccly rcsults. Thc peculiarities whicli liave already been observed, 
justify thc cxpcctation that, whca a more complctc kizomrledge lias 
bccn obtaincd, a forecast may bc mndc of the scasons, so that 
tllcir probablc chamctcr may bc known for some months in advance. 
Tllc most important qucstion is that of tlic causcs which clctcrminc 
tllc distribution of rainfall and its il.rcgularitics ; sac1 Mr. Blanford 
says, in his rcport for 1873, " that it is within thc power of science 
" to solvc tliis prol)lcin, I scc no rcason to doubt." 

That any progrcss has alrcady bccn izzaclc is, however, still duc to 
tllc voluntary asso~iat~ion of tllc mctcorological officcrs of Bengnl, 
thc North-wcst and Ccntral Provinces, and I(crar, with a, view to the 
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free interchange of results, anci their unification. But the Punjab 
registers arc untrustworthy and 'not comparable, and notEng is 
receivcd from Bombay, ~adras,"Qr Burma. It is now possiblc to 
frame a conception of thc general distribution of pressure and tcm. 
perature over about half Inclia and its seas. I t  will not, however, 
be possible to gain a satisfactrdb understanding of the meteorology 
of any part of India, and theni $re to derive from tho meteorological 
system the really valuable $iformation which a sound methodical 
system is capable of affording, until the whole of India and Burma is 
brought into one Ibexzcs, so that the records of all can be studied as a 
whole. Ceylon and Singapore have long been associated with Bengal. 

I n  1873 there were 18 first-class stations in Bcngal, at which the 
following meteorological elements were observed :-Atmospheric 
pressure, temperature of thc air, cxtreme temperatures, temperakure 
of solar evaporation, temperature of grass, nocturnal evaporation, 
vapour tension, relative humidity, serenity, rainfall, numbcr of clays 
of rainfall, wind, and mean diurnal movement of wind. There arc 
10 second-class stations, and will shortly be 12, including one at 
Nancowry in the Nicobar Islands, and 146 third-class stations for 
observing rainfall. There is at length to be a meteorological obser- 
vatory at Calcutta, Sir George Campbell having secured a suitablc 
piece of gro~md at  Alipore, and provision having becn madc in thc 
budget for thc building and for the self-registering instruments now 
being constructed in England.2 Self-registering anemometers, giving 
a simultaneous record of the direction and velocity of tlic mincl, arc 
much needed, to obtain a knowleclgc of thc rcal movements of thc 
a .  The first has lately been set up over the Calcutta Mctco- 
rological Office. Thc mhole cost of thc Bcngal Mcteorological 
Dcpartmcnt is 1,0361. 

Thc chief meteorological characteristics of 1873 mrerc excessively 
high tcmpcratwe, especially in Oudh and tho North-wcst Provincc, 
unusually lorv pressure in thc samc region, abnormally high prcssurc 
in East Bengal, great unstcadincss in the minds, and a general clcfi- 
ciency of moisture in tlic atmosphcre. Thc monsoon current was, 
as a whole, either unusually weak or unusually dry, but tllat portion 
from the Bay of Bengal failed to a greater extent than that from 
the Arabian sea. The deficiency in Lower Bcngal wm as much as 

Sec pnge 38. 
2 Since this w ~ q  in press thc ollowancc of Rupces 25,000 for thc Obscrvntory hns 

been atruck out of the Budget for 18746.  



40 pcr cent. The dryncss was probably duo to a persistent baro- 
metric prcssurc in tho south-cast \part of tllc Bay of Bcngal, and to 
thc irregular depression in thc L L ~ I ~ C F  part of thc Gangctic Valley, 
togethcr with the high presswe in East Bengd. Other causcs merc, 
no doubt, in operation, of which we are ignorant. 

These persistent barometric irregularities exercisc a very important 
iducnce on the winds. Mr. Blanford divides the fluctuations of 
atmospheric pressurc under five heacls, two regular and periodical, 
and tllrec irregular. The first is the scmi-diurnal tidcs of pressure.l 
Thc second i s  the great annual variation which, in the plains, has 
onc maximum in Decembcr and one minin~um in Junc or July, tllc 
amount of rise or fall varying according to thc locality. The third 
is thc local and temporary variations of short duration, such as 
accompany local storms. The fourth is gencral and temporary fluc- 
tuations affecting a large area simultaneously, as a rule, thc inore 
intcnsc the higher the latitude. The fifth is thc local and pcrsistcnt 
variations, which are the most important in relation to imcgularitics 
in the monsoon i*ainfall. 

What has been brought to light by Mr. Blanford's systematic 
obsci~vations is that the nb~zoj-nzal featu~*es of ectclz I ~ L O I Z S O O ~ ,  a m  
cclqjzost as persistejzt as its normal characteristics. The persistcnt 
i~~cgularitics in thc relative distribution of prcssurc first hccame 
nppnrcnt in comparing thc distribution of atmospheric prcssnrc of 
thc two rainy seasons of 1868 and 1869, and attention was dmvra to 
tllc subject in 1870.' In  1868 there mas unduly lorn prcssurc at 
Sagor and False Point, in the north-east corner of thc Bay of 
Bengal, affecting thc minds and obstructing thcir pass:~gc up coun- 
Iry, whilc causing unusually hcavy fall of rain in the south-wcst 
corncr of the Gangctic Delta, with drought in thc ~.cgion to thc 
north-mcst,. Each subscqucllt ycar has confirmcd thc gcncral truth 
of tllc law by which abnori~lal meteorologicnl conciitions havc a 
tcndency to bc persistcnl in India. If, bhercforc, thc conncxioil of 
tlicsc irrcgularities with those of the rainfall can bc oncc clcnrly 
a~cc~tained, it may be possible, evcn at an early pcriod of tllc 
scason, in April, to obtain a clue to its probablc p~~u1ia~itic.s. 
During thc year 1873 the distribution of atmospheric prcss1u.e 
diffcrcd more ~vidcly from that of avcragc ycars than ~ r a s  the cssc 
in 1868. The effect wzls to weakcn the current of wind 

1 Scc Mcmoir, 11. 214. 
a Journnl of thc Asintic Societ,y of Uengnl, Volumo XXXIX., pngc 123. 



blows from the Bay of Bengl ,  and therefore to affcct prejudicially 
the rainfall of the Lower provinceh 

The winds of thc monsoon blbw from tlic Aral~ian Sea and tlic 
Bay of Bengal towards a line south of the Gangcs, wherc a baro- 
metric depression begins in April, and is well established by thc 
time the rains set in in June. The pressure dccreascs along tliis 
line from east to west, where the trough, as i t  may be tcrmed, 
nzergcs into the great barometric depression of the Desert ancl tlic 
Punjab. To the soutli of this trough of barometric deprcssion, tlic 
winds from the Arabian Sea blow across the central provinces from 
the westward. To the north of it, those from thc Bay of Bengal,, 
turning with the Gangetic Valley, blow in the opposite direction, 
their line of meeting bcing along the trough. 

I n  1873 this trough did not exist. The pressure declined thcnce 
to the north, so that the place of lowest barometer lay far to tlie 
north-west, in Oude anti Rohilkhand, immediately uncler the Hima- 
layas. Differences of barometric pressure arc tlie causes of winds. 
A current of air coming from the Bay of Bengal coulcl only rcach 
this barometric depression along its nortlicrn margin, nncl here lay a 
great physical ol~struction in tlie shape of the Uimalaya mountains. 

Any weakening of the monsoon current implies a deficiency of 
rain, for all the vapour that is conclcnsecl as rain on tlie uplands 
and hills of India is brought by this current froill thc ocean. Tlic 
prsistent barometric dcpression in Oudh, instcad of that wllicli 

appears in summer and autumn as thc trough to tllc south 
oE tlie Gangcs, secins to be intimately connncted with the failurc oC 
rninfall in Bengal. But whcther these asccrtaincd conditions mcrc 
tlle principal agcnts operating to causc thc drought of 1873 cannot 

known witliout some knomlcdge of tlic statc of things PIT"- 
vailing in the Punjab, Bombay, and Madras. This Mr. Blanford 
points out is but one of a ~ a s t  number of most important inclnirics 
whicll prcscnt themselves for solution at tlic hands of tlic Indian 
meteorologist. 

I n  t l ~ c  nl~stract for 1870-71 an accouilt mas givcn of Colonc.1 
Walker's mcnsurcs, ~ ~ l l i l c  in England, for orgnnisiiig a l~lrnl for tlic 
investigatio~z of tllc ln~v of tidcs of thc Indian Occan, ant1 of Licll- 
tcnant Baird's work in drawing up all account ol' thc mctllotl of 
reducing tidal obsei~ations by a harmonic analysis, as conductetl 
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by tlic British Association. Tlaa steps nrerc also described, which 
Colonel Walker too]< to procwc die ncccssal'y i l z~ t r~mcl l t~ . '  Lieu- 
tenant Baird macle an cxl?erirnentl~l trial of thc performances of the 
tidc gauge at Chatham, thc results of ~vhicli mcre very satisfactory. 

On his return to India Colonel JValkcr dcputed Lieutenant Bahd 
to make a reconnaissance of thc ccjasts of the Gulf of Kach, with s 
vicw to selecting ticlal stations, and more particularly to ascertain 
in what ~nailncr a station could bc established at a point as far into 
thc Raniz of Kach as possiblc to wliioli thc tidc has free access. 
Licutcnant Baird fittcd up a largc country boat at  Juria Bandar to 
bc user1 in navigating tlie creeks and cliannels of the gulf, and 
sccured tlic scrvices of a good pilot. IIe then embarked and crossed 
to Nowanlir Point on tlic Kach coast, wliele he found a spot which 
is ~vcll adapted for tidal observations, having a minimum depth of 
10 fect of watcr witliin 336 fcet of a sitc for a station. H c  thcn 
proceeded eastwards towards the licad of tlic gulf, and discovered 
a position ncar Hanstjl Point, which is well adapted for a tidal 
station, having a minimuin clepth of 72 fcet of water within 160 
fcct of thc site of an obscrvatory. Turning n~estwarcls along tlie 
Kattiwar coast, hc fiually sclectcd a third station at thc cntrancc 
of thc gulf at  Oltha Point, ~vlicrc lie mct nritlz a rocky foreshore 
having a ininiinuni depth of 23 feet of ~vster ~ritllin 220 fcct of n 
sitc for a tidal station. Licutcnant Baird clerived much assistance 
in his explorations fro111 the admirable charts which were con- 
structed by Captain A. D. Taylor, I.N., in 1861, copics of which 
on tlic full scalc of tlie original survey, had bccn lithographcd for 
Coloncl Walker, through tlic Geographical Dcpartmcnt of tlie India 
Office. 

It was clccidccl to construct tlic stations on shorc at  the linc of 
high watcr. Masonry wells of a diameter of about tliree feet mrill 
bc sunk at tlic stations to a depth of scvcral fect bclow tllc lowest 
tidcs. I n  thcsc wclls iron cylinders of a disiiictcr slightly cxcecdillg 
that of tlic float of tlic tidc gauge will bc sct up vertically, and 
cvcntually conncctcd mitli thc sca by an iron l~ipiag carricd along 
tllc sllorc do~vn to tlic low nratcr linc, n.licrc a flcxiblc l)ipillg \rill 
bc attnchccl niid carricd into dccp r~~atcr.  Tlic cylinders ~ j ~ i l l  bc 
closcd bclo~v by an iron plate, to prcvcnt thc ciltrancc of tile water 
~vliich inny bc cxpcctccl to pcrcolatc through thc sides of tllc well 

Abstrnct for 1870-71, 11. 49. 
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whenever the tidc is falling. ThD flexible piping will t e r h a t c  in 
a rosc suspended a few feet abow the bed of the sea, in order to 
prevcnt the entrancc of silt as b u c h  as possible, and it will bc 
attached to the iron piping in such a manner as that it may be 
readily removed and cleared Xvhenever necessary. The interior 
cliczmeter of the piping will be two inches, which has bcen computed 
to be suillcient to permit of thc transmission of thc tidal wave from 
the sea to the cylincler in the well without scnsible retardation, so 
that the height of the water in the cylinder may be cxpectecl to bc 
always the same as that of 'the surface of the sea. The ticlc gauges 
will bc sct up over the cylinders, and their iron bed plates mill 
indicatc tllc places to wh$h thc tidal measurcmcnts mill be referred, 
and they will be connkcted by levelling with pcrmancnt bench 
marks fixed in the ground in the vicinity of the stations. 

Lieutenant Bahd mas employcd during several months at Bombay 
in making the rcquisit'e arrangements. He thcn procecdcd to con- 
struct the stations on the coasts of the Gulf of Kach. C~loncl 
Walkcr rcports that he has worked wit11 great assiduity ancl skill, 
and with a hearty iutcrest in the. success of thcsc important tidal 
investigation. 

VIII. 
T ~ E  MADRAS OBSERVATO~Y, 1872-73. 

Mi.. Pogson, tlic astronomer in chargc of thc observatory at  
Mtlcbas, has submittccl a rcport upon tlic l~rocccdings of that csta- 
blishment up to the cnd of 1873. Beyond announcclvcnts of dis- 
covcrics, ant1 the observations ncccssary to substantiate thcm, com- 
municatcd to thc Royal Astronomical Socicty and tlic Astronomischc 
Nachrichtcn, notliing has becn published during Mr. Pogson's tcrm 
of office, which cornmenccd in 1860.' IIc unilertoolc to work on a 
programme of operations which he now considers to havc bccn 
unreasonably cxtcnsivc without assistance ; but hc pcrsevcrccl in it, 
leaving to thc futurc, in thc full cxpcctation that lic 
mould be providecl with an efficient European assistant. At last, 
in August 1870, Mr. Pogson's son was appointcd as his assistant, 
but thc sanguine hopes then raiscd of being enablccl to bring out 
the rcsults so long awaiting publication werc disappointed, owing 
to thc illness and untimcly dcath of young Mr. Pogson in July 1873. 

1 Scc Mcmoir, p. 241. 
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As thc hcaviest work on hand, namely, the catalogue of stars madc 
with thc new meridian circle, is now nearly cornpletcd, i t  is con- 
sidered that, for a time, observationb may be almost suspended, and 
the whole available force of the establishment concentrated on the 
rcduction and publication of the arrears. By adopting this course 
from the commencement of 1875 thc volumes may bc brought out 
in prctty rapid succession, and all arrears cleared off I~cforc any 
frcsll unclcrtaking is commenccd. 

When Mr. Pogson took charge of the observatory in February 
1861 thcre was a cataloguc of about 2,300 stars, chiefly selcctcd 
from Taylor's Madras cataloguc, and that of tllc British Association, 
obscrved between 1863 and 1858, awaiting completion. The ob- 
scrvations to be incorporated in this catalogue will bc littlc wder  
10,000, and much has already been done towarcls preparing i t  for 
tllc press. There are 1,331 observations of the sun, 345 of the moon, 
1,G80 of the principal planets, 333 of the minor planets, and 25 of 
Donati's comct of 1868 ; besides the mean places of thc 144 Nau- 
tical Nmanack stars from 1853 to 1858 ; obscrvations of Mars at  
tllc oppositions of 1864 and 1856; of moon culninations for dcter- 
mination of longitude; and a long list of occultations of plancts 
and fixecl stars, and of thc phenomena of Jupiter's satellites. Thcsc 
form the arrcars, and most of thcm arc rcduccd and ready for thc 
press. Thcy are well mortlly of publication, and prove that the 
prcclecessor of Mr. Pogson conscientiously exertcd himself for thc 
attainment of such results as wcrc within his very limited instru- 
mental means. Thc hourly rnetcorological observations from 1851 
to 18GO are still unpublishcd. Those from 1861 to 1855 are printcd 
and ncarly rcady for issuc. Of the hourly magnetic obscl?iations, 
oiily tlic rcsults from 1846 to 1850 have yet been published. Thosc 
from l8GO to 1865 arc printcd and will shortly be distributed. 

Sinco Mr. Pogson assumcd charge in 1861 hc has had scvcral 
works in progress. A catalogue of about 3,000 stars, obscrved with 
tlic meridian circle, towards which 23,606 obscrvations have already 
been made, is to bc closcd with thc ycar 1874. Thc catalogue con- 
tains a numbcr of southcrn stars not previously observcd clscwhere, 
chicfly bctwecn 110" and 160" of North Polar distance. Mcridional 
obscrvations havc at the samc timo bccn madc of thc moon from 
1862 to 1872; and of Mars and some of thc minor planets. An 

1 Sec Mcmoir, p. 208. 
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atlas of telescopic variable stms cc;,nsisting of over 120 maps, includ- 
ing all stars down to the twelfth magnitude in thc vicinity of each 
of thesc interesting objects, is abdut tmo-thirds finished. Discoveries 
of new plancts and variable stars have chiefly rcsultcd from a searcll 
regularly maintained ovcr certain very perfect lnannscript cllarts 
eonstructcd by Mr. Pogson. 

When Mr. Pogson arrived at Madras in February 1861 he found 
thc observatoiy in a most distressingly hopclcss state of inunition. 
Nothing had bcen done during the two prcvious years, and thc only 
instruments available for mork mcrc thc cquatorcal by Mcssrs. LCPC- 
bours and Secretan, and R small portable transit used for finding thc 
local time. During 1861 Mr. Pogson mas engaged in setting ul) 
tlic new transit, circle; and in observations with the equatorcal. 
The new planet c c  Asia," so named in consequence of its being tllc 
first discovery made in that quarter of thc globc, mas found early 
in  April 1861, and the observations of i t  mere printed in thc monthly 
notices of the Royal Astronomical Socicty. Tllc solar cclipsc of 
July 7th, 1861, the transit of Mercury on Novelnbcr l l t h ,  and 
many other observations, werc also duly attcnded to; and thc 
meteorological and magnetical registers, anel thc local time signals 
by the telegraphic clropping of a time ball claily at  1 p.m., vrcrc 
carried on throughout the ycar. Thc mounting of tllc ncw transit 
circle mas completed, and the instrument brought into usc on May 
31st, 1862. A monthly record of observations made with it, has 
since been kept. &Iuch mork vns also done with tllc cquatorcal. 
But 1864 was the best year as regarcls tlic gcncral worlr of tlic 
observatory. The maximum numbcr of observations was attained 
with the transit circle. With tllc equatorcal the ncw planct 
" Freia " mas independently cliscovcrcd on tlic 2nd of February, 
1864; but it provcd to be onc dctcctcd l)y Professor D'Arrest at  
Copcnhagcn in 1861, mhich had sincc bcen lost owing to the in- 
sufficiency of thc observations rnaclc at  its cliscovcry. Anothcr ncw 
planct, callcd " Sappho," was discovered on tlic 3rd of May 18611. 
A second scrics of differential right ascensions of Mars was also 
obsel-vcd, for the investigation of thc solar parallax. 

In 1865 tile meridian circle work contiilucd to 1 ) ~  all that could 
bc desired. Thc new largc equatorcal, by Mcssrs. Troughton and 
Simms, had been rcccivccl early in 1864, and a suitable structurc was 
erected for it. From l8GG a nlorc coillplctc form of tabular reports 
was introduced. Thc grcat cvcnts of l8GG mcrc tllc mounting of' 
the ncm 8i-inch equatorcal, and thc discovery of thc ncm planct 
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" Sylvia." I n  1867 the finding o t11c variable star 3. Reticuli, by 
c. Ragoonatha Charry in ~anuar$i is  memorable as tllc first 
nomica1 discovery achieved by .: i1'F'vc of India. 

In 1868 thc total eclipse of ,slblc IIU on thc 18th of August was 
observed. Actual micromctricap- 'Csurements of the positions of 
bright lincs in the solar corona me#e ,9ained with the spectroscope 
a t  Masulipatam, and thc +ddi ty  optho  red prominences after the 
sun's rcappearancc was confiincd by mcasurcs takcn half a minutc 
after thc end of totality. The polarization of the light of thc 
corona was satisfactorily provcd by Mr. ,G. K. Wintc~., and tllc 
observations of the ordinary phenomena of the cclipse mcre rccorded 
by the late Mr. C. G. Walker, C. S. On the 19th of November 
1868, another new planet was discovered, callcd " Camilla." 

A third series of nleasurements of Mars, for investigation of thc 
solar parallax, mas inadc in 1869 n~ith the new equatoreal. I n  1870 
tlic firing ol thc fort gun by an iugcnious clcctrical discharging 
apparatus mas snbstitutcd for the dropping of a ball, to givc thc 
timc. I n  1871 a fonrtll scrics of observations of Mars was rnarlc 
with the largc cquatoreal; and signals wcrc cxchangcd by tlic sub- 
marine cablc bctwecn Madras and Singapore, in July, for tllc diffc- 
rcncc of longitude. At tllc suggestion of Professor @uclcmcns, tllc 
Dutch Surveyor-Gcncral in Java, a similar exchangc of longitudc 
signals had prcviously been maclc between Singapore and Bata~ria. 
Thc ccntrd shadow path of anothcr total cclipsc of tllc sun across 
the Madras presidency, 011 Dcccmbcr 12t11, 1871, lcd to ibe cquip- 
mcnt of scvcral cxpcditions to obscrvc it. The station selected for 
tllc Government Ob~c~vatory nras at  A ~ ~ ~ n a s h y ,  in tllc Coimbatorc 
district, on the linc of railway. Thc Assistant Astronomer, aided 
by Coloncl Rithcrclon and Mr. Dodcret, obtained thrcc successful 
pllotogmpllic pictures of the totality, showing tllc corona 2nd otlicr 
~hcnomcna of tlic cclipsc. Mr. TVintcr rcndcrcd valuable scrvicc as 
polariscopist, and C. Ragoonatha Cliarry mas entrustcd with thC 
ordinary tclcscopic phenomena. Thr: report on this rno1.k h w  not 
yct, becn snbmitted by Mr. Pogson, owing to continued prcssurc of 
~vork. I n  1872 thc annular cclipsc of thc stun was observed on tllc 
6th of Junc ; and thc plicnoi~lcna lino~vn as " rcvcrsal of the lints," 
hitherto observed only at total cclil)scs, was also seen to great 
aclvantagc wit11 the spectroscope a t  both thc formation and llrcaking 
of thc ring. The obscrvatiol~s of Bicla's comct, wllicll mas last seen 
18 YCarS ago 2nd liad siucc bccll given up as lost, Tvere takea under 
VCry extraorcliilary circumstances. But thc ol)scrvntions arc stil 

(10057.) 
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WCrC discontinncd, and thc mer ~dian circlc was used exclusively 
for stay places to complete thq  catalogue in hand. A fiftll sel.ies 
of Mars observations was takep havt4pril and May, with the large 
cquatoreal. kain v 

I' Mr. Pogson represents that) experienced European assistant 
had been granted him in 184 at %ere would llavc beca no arrears at 
t l ~ c  prcscnt time. Meanwliile hc has long had one labour in lland, 
tllc vast iiliportance of which cannot well bc over-rated ; namely, 
t l ~ c  investigation of tile constant of solar-parallax, by mcans of tllc 
planet Mars in oppositi~n ; which is one method of asccrtahing 
thc sun's truc distancc from the earth. The transit of Venus offers 
the rcaclicst and most; immcdiate result, but thc opportunity of 
observing it only occurs twice in a century. I n  1867, the Astro- 
nomer Royal ' suggestccl and advocated the method by means of thc 
planct Mars when in opposition, which is equally adaptecl to securc 
the same res-~dt. The requisite observations for this nietlrod call 
only bc mncle to the bcst advantage at a tropical observatory, and 
Madras was particularly namcd by thc Astronomer Royal for thc 
work. Mr. Pogson has now taken five series of opposition obscrva- 
tions in 1862, 1864, 1869, 1871, and 1873, all of which await 
discussion. Thc threc last mere madc with tllc ncw equatorcd; 
1)ut still without all the proper appliances. 

Arrangements havc becn made for thc observation of thc transit 
of Vcnus in India, mhicli havc been cntrustcd to Coloncl Tcnnant. 
Alnong tllc instruments ordered by the Secretary of Statc, a plioto- 
llcliograph mas scnt out to India in J~uzc, and a chronograph and 
tllrec clectxic clocks in t,he middle of July; tlhc rcmainhg ap- 
plianccs, a six-inch cquatoreal telescope and a transit instrument, 
bcbg  still in the hancls of thc manufacturers, Messrs. Cookc and 
Sons of York." 

Mcanwhile thc Government have sanctioned thc funds necessary 
for l~uilding an observatory, and Coloncl Tennant is proceeding with 
t~ ,c  arrangement at Rurki. C010ncl Walker has IICCII enablcd tl~rough 
cllanges in his Department to make solvc intruments available, 
wllich rn.11 partially fill thc place of what were ordered from England, 

colonel Douglas, R.A., has also contributed somc timekoepors. 
Colonel Tennant proposcs to observc at Rurki, where hc will be 
assistcrl by Captain Campbell, R.E., of thc 0. T. Survey. He has 

1 Monthly Notice, R.A.S., XVII., p. 208-21. 
Thc trnli~it instrument has R ~ I I C C  been shipped. 
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ullrcduccd and unpublished I n  1873 thc observations of the n~oon 
bcen autlloriscd to send an officer (pyobably Captain Strahan, R.E.) 
as far up into the Panj;(lb as possiblc to get cyc observations of thc 
last contact of Vcnus and thc Gun. Observations will bc made at 
Maclras by thc astronomer, for whosc \requircmcnts a chronograph 
has becn ordcrcd at Bombay by the Sqi?crintcndcnt of thc Kolabn 
Observatory, who, homcvcr, Ins fcw apldiances, and at tllc llcad- 
quarters of thc G. T. Survey, Dehra Dfin., 

Pl 

IX. ~b, 
GEOGRAPHICAL EXPLORATION, PUBLICATICBS AND NEW MAPS. 
In  1972, onc of Major Montgomeric's Pmlciits madc a journey 

north-castwards from ShitgatzB to thc great' Namchh Lakc, and 
t,llen southwards to Lassa; but the account of it has not yct 
appcarcd. I n  1873, a Pathan was scnt to the region beyond thc 
Hilic16 Ki~sh range, with instructions to penetrate, if possiblc, into 
the tewa i~zcogdtn of Shighnan, Roshan, Darwnz, and Karatagin, 
to tllc north of the river Oxus. Onc of thc Pundlts has been sent 
into tlic part of Grcat Tibet bcyond thc northern watcrshccl of t l ~ c  
Bralimaputra rivcr ; and four are attached to Mr. Forsyth's cmbassy 
to Kasligar, in thc expcctation that thcy may bc able to make theix 
way back to India by various routes w l ~ c h  are closcd to Europeans. 
Intclligencc had bccn rcccivccl of the murdcr of tllc Mbza, whose 
exploration of the routc from Badakshan across the Pamir Steppc 
to Icashgar mas dcscribecl by Major Montgomcric in thc rcport of 
tlic Grcat Trigonomctical Survcy for 1869-70.l He had been scnt 
on a sccond cxpcclition, with his son-in-law as an assistant, to 
travel tlirough Afghanistan. At first his reports werc .received 
prctty regularly, but for several months lic mas not heard of;  alld 
it aonr sccrns likely that, aftcr travcrsing tllc road from Hcrat to 
Maimana, hc was murdcred with his companion during thc night 
wliilc asleep, by thc guidcs thcy wcrc employing. A servant is 
said to havc cscaped, and to have givcn information which lccl to 
tllc subscqucnt cxccutioll of thc murderers by order of the Governor 
of Maimana. Endeavours arc beinn madc to obtain fuller informa- 
tion rcspccting tllc fate of this faithiul and intelligent emissary, and 
to gct possession of his papers. 

Much geographical information is expected from thc members 
of Mr. Forsytll's cmbassy to Kashgar. Captab Dotter, formerly 

Src Abetrcrcf for 1869-70, p. 26. 
E 2 



in charge of the Kattiwar Sur.;ey, l~assecl sollie time at ~ ~ l ~ ~ ~ l  
Walker's hcad-quarters, befor? starting, in practising astronomical 
observations, and 11articular!y t h ~ s c  for the c~eterllzination of 
absolute longitudes. Two other oscers attached to the mission, 
Captain Chapman, R.A., and Captain Biddulph, also spent a short 
time in practising observations and reductions. A Kashmiri 
slwveyor of the Rajputan!c, survey, ancl four of the Pundits, wcre 
sent with Captain Trottev ancl Colonel Walker has donc all in his 

SfY power to promote the SI* , cess of the geographical operations of the 
mission. Prom KashFLtr three members of the mission made an 

0 
excursion to the Pam: table land, namely, Colonel Gordon, Captain 
Trotter, ancl Dr. St~liczlca, thc gcologist. The rcsults of their 
journey may be suqmcd up as follows :-There are two Icarakul 
lakcs on the plateau: the drainagc from one flowing east, and from 
the othcr west. The eastward stream is thc Ghiz, which, passing 
through the Ghiz-Daman, becomes thc Kashgar river. That flowing 
~vcst joins thc stream from the Ghiz lakc or Pamir Kul, and forms 
thc Mwghab river. It entcrs Shignan at Bartang, and falls into 
tllc Osus fivc days journcy bclow Kila Panja, at a placc callcd 
Vamcr. Sllignan (Shaghnan) has been asccrtaincd to be perfcctly 
indcpcndent, and is rulccl ovcr by Yusuf 'Aly Shall, who also owns 
Roshan ancl thc adjoining Pamir. Thc tcrritory of Wakhan cx- 
tends up to thc junction of thc Alrtasll strcain with tllc strcam 
flowing from Laltc Karakul, ancl contains thc great, little, and 
Alichur Paluirs. The truc watcr-parting bctmccn thc cast and wcst 
is tllc Kizilyart plain, belonging to the Amir of ICashgar. Tllc 
Shignan l'amir and tllc Kizilyart plain arc inhabitcd by wandering 
Kirghiz. Tllc othcr Pamirs havc bccn abandoncd of latc ycars. 
Froin l a s l~k~rg ' au  to tllc small Karakul Laltc is one day's march, 
froni thc small to tllc grcat Karaki~l five days, and from thc a. mrcat 
ICarakul to Us11 is six days' marcll. Tllc Barojit Pass into Chitral 
is rcportcd to bc cxtrcmcly easy, and opcn during tllc mllolc ycar, 
cxccpt about six wcclts in Mnrcll and April. 

Thc rcsults of tllc work doilc 11y Sir Frcdcric Goldsmid, and thc 
ofGccrs clnploycd on tllc Pcrsiall Fronticr Conimission, arc about to 
1,c publisllcd. Tllc narrntivc of Sir Frcclcric's cwlicr ~ ~ B V C ~ S ,  miill 
an account of the construction of the tclcgral~h line bctmreen India 
and England, will bc fbnnd in tlrc handsomc morlr pul~lishcd hy 
hIcssrs. Mncmillan, cntitlcd " Tclcgraph and Travcl." An oficial 
work will also bc published, comprising an introduction by Sir 
Prcderic Goldsmid, a narrative of tlic journcy from Bandar Abbas, 



throu:ll Sistan to Mash-had by Major Euan Smith ; gcogra~llical 
memoirs and accounts of their inclependcnt journics Major St. 
John and Mqor h v c t t  ; and the sdcntific results of &tr. Blanford's 
visit to Persia. 

Mr. Blallford's portion of the worlc will bc divided into two l~artq, 
zoology and geology. l1l1e formor, which will bc tho most volumi- 
nous, mill treat of tlic vertebrate faui~a, wit11 thc exceptioll of tllc 
fishes. I n  thc collections obtained by 39s. Blallford himself, supple- 
mcnted by a vcry valuablc scrics of skius previously amasscd for 
the Indian Museum by Major St. John, arkl placed at Mr. Blanford's 
tlispOsal for cxadnation, there were altc".cther rather more than 
2,000 specimens (dried or l~rcscrvcd inSL.pirit), representing 32 
s p ~ ~ i c s  of mammalia, 248 birds, 62 reptiles; and 5 alnpliibia ; and 
by collating the data givcn by S. E. Gmclin, Pallas, Mdnbtrics, 
Eichwald, and other cxplorcrs of the shorcs of thc Caspian, togcthcr 
with those f~lmisllc(1 by De Filippi and othcrs from various parts of 
Pcrsin, Mr. Blanford lias asccrtaincd that the known fauna of tllc 
country conzbillcs 87 spccics of mammals, 380 of bircls, 91 of 
reptiles, and 9 of amphibians, of cacll of nrhich notes as to localities, 
and whcrc practicable, structure and habits, will be added. Tlic 
novcltics dcscribccl, of scvcral of ~vhich brief noticcs liavc 11ccn 
givcli in various scientific publications, ainount to 10 mammals, 
8 birds, 19 rcptilcs, and 1 ampliibian. A11 of thcsc will bc fully 
dcscribcd, and, togctllcr nit11 n fcw rarc forms dcscribcd but not 
figwcd by previous obscrvcrs, illustrated by litliogmphs, many of 
tllcnl colourcd, and woodcuts. T l ~ c  ~vholc account ~vill bc prcccdcd 
hy somc rcmarks oil tlic gcncral distribution of tlic Pcrsian fauna, 
ant1 its relation to that of adjoining rcgioas. 

Tlic gcological portion of thc work will consist priacjpdly of an 
account of thc rocks obscrvcd cluring Mr. Blanford's jourllcy 
through Ycrsia. A bricf slictch urill bc given of ~vliat is known 
of tllc gcncral structure of tlic couiltry from the explorations of 
Mr. Loftus and others, but it is considcrcd that so large n part of 
Pcrsia is as yet unlmowa, that nothing likc a conlplcte descriptioll 
of tllc gcology call bc nrrittcn as yet. A geological map will 
accompany tliis portion of tllc ~~rorlc. 

During past year Major St. John has coinl)lctc(l a Innl, o f  
Wcstcnl B:ilhchist:in 011 tllc S C ~ ~ C  of eight stntutc miles to tllc illcll. 
It inclndcs tllc C O L I ~ ~ ~ S Y  bctwccn t,hc MclirAn coast 2nd Iatitu(lc 
2s" 20", ant1 the 58th and G41tli meridians, tlins corcrillg tllc mllolc of 
the territory rccently regaincd by Persia tile frontier rlistricc' 



which owe allegiance to the Khhu of KaILit. With thc exception of 
the coast Line, and the route of fJaptain Grant in 1809, all t l ~ e  ma- 
tcrial used in the compilation o,i this map is Original. The country 
on both sides of the Kalht fronf,icr, and all north of the 27th parallel 
except Panjg6r is from Major, St. John's own survcy in 1872. TIlc 
country in the vicinity of the,' roacls from Gm&dar to Bampfir vih 
Kasrkand and Sarbhz ; from/JwAdar to Bolida, and thencc by both 
routes to Panjgbr is from surveys by Major Lovctt, C.S.I., in 1871. 
The'roads through the P&;qodhr pass from Bampbr to Sarbdz, ancl 
from Kastag to Gwhlar, i ~ r e  from surveys made by Licut-Coloncl 
Ross and Q~~avtermastefi:serjeant Bomcr, R.E., in 1871. Othcr 
routes are inscrtcd on fi+ authority of Captain Gmnt, 1809 ; Sip P. 
J. Goldsmid, 1862 and '6866 ; Lieut.-Col. Ross, 1865 ; and the samc 
officer ancl Mr. Sealy, 1867. Appendcd to the map are sections of 
thc country between the Bampfir and the KharAn clescrts, and 
between each of these deserts and the sea. Valuablc as havc bccn 
thc results of thc labours of the frontier commissions under Sir 
I?. J. Goldsmid in a geographical point of view, much remains to 
be done before our knomlcdge of B616chistBa can bc considered 
adequate. Besides the many spaces lcft blank and marliccl un- 
explored on Major St. John's map, thc geography of that part of thc 
Ka15t tcrritory lying Betmecn the frontier districts ancl Coloncl 
Green's surveys, or roughly speaking, bctwcen blic G4th and GGtll 
meridians, is still unknown, saw on thc routc takcii by Licut.-Col. 
Eoss along the prolongation of the Kej vallcy in 1865. 

Thc map has been carefully cxccuted in lithography by MI*. 
Trclamny Si~unders. Its large scnlc, cight nlilcs to thc incll, ncccs- 
sitatcd by tlic purposc for which it was rcquircd, viz., as a basis lor 
tllc settlement of frontier disputes, sccmed to rcndcr its publicatiolz 
unaclvisablc. One hundred copics only havc tllcrcforc bcen struck 
off. All tlic information contained in it  mill, ho~vevcr, bc available 
to thc public on a snlallcr scale in Major St. John's gcncral ma13 of 
Persia. 

This work is far advanced tomarrls cornplction, Mcssrs. Stanfor(1 
bcing already cngagcd on thc reprocluction of four of the six shccts. 

Tlic map is bnscd in the first inutancc on tllc longitudcs of Tcllrhl~, 
Bushille, and t l ~ c  to~vns bet11-ccn them, fixcd by mcnns of tJhr: telc- 
g a p h  by Major St. John and Captain Picrson in PCrsia, wit11 the 
co-operation of Coloncl Walker in London and Lieutenant Stifli: 
in KarAchi. A parallel base is affordcd by thc map of the 'Turco- 
-ersian frontier survey,. which sliccts on a rcduccrl scalc arc in 



preparation, at  thc joint expensc of the Foreign and India Offices, 
in the officc of Sir Henry James >at Southampton.' Thc observa- 
tions of Frascr, Lemm, and Khanikoff furnish a scrics of astrono- 
mically fixed points, connccting Tchrhn with the Russian fronticr 
on the north-west, and tllc Caspian ports on the nortli, and with 
Mash-Lad and llcrat on the east. M, Khanikoff's work, or rather 
that of llis assistant M. Lenz, givcs i~ :  addition a chain of points 
conncctiag his routcs in Khbras,in, SistSn, and Karmhn with thosc 
of Majors St. John and Lovctt from thc south. The coast lines of 
thc Persian Gulf and tlie Caspian are derived from tllc most rcccnt 
Russian and English charts. A description of the amount and 
sourccs of dctail whicli Major St. Jolin has, becn ablc to fit on thc 
skclctou thus providcd had better be deferred till thc complctiolz of 
the map. Su€Ece it to say, tliat though, with the cxception of the 
Turco-Persian fronticr survey, there is little that is ncm in thc two 
western shects, the topography of thc counbry embraced by tlic 
0 t h  four, i.e. cast of the Bushire-Tehdn road, is mainly compilccl 
from authorities whosc work, wherc not entirely ncw, has nevcr yct 
appcared in any general map of Persia. Whilc much has thus bccn 
ncldcd to thc infornzation obtainablc from existing maps, much that 
is crroneons and untrustnrortliy has also bccn swept away. A systcnz 
of trans-litcration has becn introduced, uniform as far as possiblc 
under thc circumstances. Thc various laaguagos in which au- 
thoritics havc rccordcd their tmvcls, and the impossil~ility of 01,- 
iaiuing tlic Pcrsian orthography in Inany cascs, rcndcr absolutc 
uiliforinity out of the qucstion. No attempt has bccil madc a t  
colljcctwal gcography, and blanks liavc bccn unhesitatingly lcfl j11 
the abscncc of dircct visual cvidcnce. The result is to sho~v tllnb 
in spite of thc immcnsc incrcasc of information rcccntly acquired our 
ltuowlcdgc of the topogmphy of Pcrsia is nzucli lcss in cxtcnt and 
dctail than might bc sul~poscd from cxisting inaps, German and 
English. This is cspccially thc case in South Fars and Wcstcrn Irlik. 

Tlic six shccts of thc map, which is on the scalc of 16 statntc 
miles to thc inch, arc divided as follonls :-Thc 1st or N.W. sllcct 
comprises Adarbaijhn, Gllilhn, ICGrdistrin, KarmSnsliiih, IIaniadrin, 
nnd part of I r ik .  Thc 2nd or N. slicct coatains casten1 Irdk, 
~vcst~cri~ Rlifirnsriu, and Mazanc1arAn, and inclnclcs the Great Salt, 
Dcscrl. Tllc 3rd or N.E. sllcct has but the castcrn half of 
singlc province, I<huras!ln ; and the 4tli or S.W. thosc of Arabistrin 

- -- - 

' 'Fl~c no~~-complc t io~~  of this work I~ns  delnycd Mnjor St. John's mnp scvcrnl 
montlw. 



and Khfizist6n. The 5th or S. sl,~cct comprises the great soutllern 
provinces of Fars and Karmjn, with part of Yazd; and the 6th or 
S.E., Sist5n, Narmashir, and d h c h i s t h n .  The outline is being 
C X C C U ~ C ~  by Messrs. Stanford o'n copper ; the hill shading will be 
given by the peculiar process jintented by them. It is hoped b:.-t 
the whole will bc publishccl b?. the end of the year. 

The map of western Asia, kndcr construction by Captain Felix 
Jones, is progressing satisfabtorily. It comprises four sheets of 
double elephant size, that i$, 40 by 26 incllcs each of which three 
sheets can be made ready for reproduction a t  a brief noticc, and the 
fourth, or S.W. sheet, will be in hand in a short period. This has 
been cleferred to the last Fo give place to thc results of the Palestine 
Exploration Surveys, vary liberally promisecl by the Committee or 
the fund. 

Representing, as these sheets mill do, all the modern features of 
thc Old World as wcld as the classical sites of antiquity for which 
tllc rcgion 1)ctmccn thc Mcclitermncan and thc Caspian, the Rcd 
Sea ancl thc Pcrsian Gulf, is renowned, the work mill prove of pul'lic 
utility and generally instructive in a variety of mays. Tllc morc 
so as in its trcntmcnt a new process of cartography has been c111- 
ployccl ; a proccyss tending to throw thc natural fcaturcs of coun- 
tries morc into rclief than map surfaces usually do, and will tllcrcforc 
commcncl itsclf. Bnt i t  here merits noticc as important to pul~lic 
works of a gcogmphical character. Thosc most conversant with 
the s ~ ~ l r j ~ c t  disccrn but littlc clifficulty in tllc rcproduction of maps 
similarly treated; all that is suggested is, that if rcproduction bc 
intencled i t  should not be delayed, for thc shnplc reason that our 
clirnatc is but a sorry preservative of the original fair aspcct of 
manuscript works of any ltind. 

Thc gazcttccrs of Central Asia, prcparcd under thc superintendence 
of Coloncl McGrcgor, for political and military refcrencc, arc making 
progress. Tlic first, which appeared in 1872, mas "Part 1. A 
" contribution towards the bcttcr knomledgc of the topography, 
" ethnology, resources, and history of thc Trans-Indus Pronticr." It 
has, ho~vcver, 1)ccn rccallcd for further improvement. Parts 11. nnrl 
IV., on Afghanistan and Persia, mere noticrd in the last abstract.' 
Part VII .  (Scctioiz I.) has sincc l~ecn rcceivcd, mllicll is " A gazct- 
" tccr of Rasllmir and thc acljaccnt districts of I<ishtw:in, Batlmwlin, 
" JanG, Naouhra, Punch, and tho vallcy of tllc  ish hen-gangn," 

1 Abstract for 1871-72, p. 41. 



of tho rcvcnne survcy~, and of Charles Bates. The 
Survcy. ;tory and rcview of thc physical 

~h~ of gcucral nlal:ition of the people, besides tables 
Inclian Atlas, and contains all thc 
lrne b : ; A ~ G ~ , ,  ,,L *;..,to . early Captain Lockhart, of IChiva, by 

Captain Collctt, of ~olcha;,:. .,,o,s&ain Chapman, and of Kokand, 
by Captain Trotter, have not yet ~,cei; received in this country. 

A gazetteer of tllc provincc of Sind, colllpiled by Mr. A. W. 
Hughes of thc Bombay Uncovenanted Civil Services, has been pub- 
lished in 1874. The introduction contabs a comprcliensivc account 
01 the boundaries and cxtent of the province, of its physical geo- 
graphy, scencry, soil, and climate, crops and cultivation, irrigation 
c a d s ,  and forests ; of its history, and thc system of civil adminis- 
tration; of thc population, the tribes, and castcs, their language, 
religions, manners and customs, and of rccent improvements. Thc 
placcs are tllcri given alphabetically in the body of the work ; tlic 
accounts of the different clistricts bcing classified and arranged in 
thc same way as that of the ~vholc province in thc introduction. 
Tllcrc arc uscful statistical tables at  the end, and the work is illus- 
tratcd with maps and photographs. An excellent general index 
adds to thc cornpletcncss of this ably compiled and vcry useful 
work. 

Anothcr gazcttecr ~vliicll llas rcccntly appeared is that of thc 
littlc statc of Karnuli, the autlior bring Captain P. W. Powlett, 
scttlcmcnt officcr of Alwar. It opcns with a historical sketch of 
thc Jadu Rajputs froin tllc timc of Bijai Pal (995 A.D.) domrn to 
tllc prcscnt timc. The11 follo~vs a statistical account of tllc statc 
(from 1~11ich wc lcarn that tllc arca, as determined by thc operations 
01 thc topograplical survcy, is about 1,2GO squarc iniles only, being 
a tliirtl less thau liithcrto bclicvcd). a description of thc mines and 
quassics, forcsts, mild aaiinals, a11d juilglc products. Thc popula- 
tion, a dctailcd account of which is vivcn, is about 140,000. Aftcr ? 
the izaturc of tillagc, the mcails of irrigation, and the tenures llavc 
bcciz cxplaincd, s noticc is furnisllcd of labourers and wagcs, lancI 
rcvcnuc, incssurcs and wights, manufncturcs, and n~isccllaneous 
matters. Part 111. dcals tvitll tlic darbar, aristocracy, and official 
classcs ; nnd Part IV. with tllc scveral districts, towns, and villngcs. 
I n  tlic apl~cndiccs TVC find lists of tllc l~lasollry forts lield by tllc 
tlarl~ar troops, and of thc various tmcs and slirubs peculiar to tile 
country, as well as s slcctcll of thc gcology by Mr. C. A. I-Iacket, 
of tllc Gcological Survcy cf India. The work winds up wit11 a copy 
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fleet comprises the great southern 

of the treaty of alliance and f ?vith part of Yazd ; ancl the 6th or 
between the R'ajall of Karauli anealfichisthn. The outlinc is behg 

The publication of a tcxt boolgn copper ; the hill shading will be 
thc rudiments of physical geogr$iatented by them. It is hoped ,,:-t 
and climate of India, by Mr. 7 the end O ~ ~ L W ~ ; .  cbvL pact at 
Calcutta in 1873. Its prepa under cas suggested by the scnior 
Board of Examiners in Arts r&~rihe  Calcutta University, who fclt 
that elementary text hooks tieating of natural sciences, for use in 
India, should deal more es$eciallp with objects familiar ancl intc- 
rcsting to the Indian lcar#r. Thc illustrations in Mr. Blanford's 
littlc work arc, thereforc, ;taken as much as possible from Indian 
localities, and the three last chapters are entirely devotccl to thc 
geology and climate of 4 h din ; forming the only popular description 
that has yet appeared of these interesting subjests. Mr. Blanford, 
who was formerly on the geological susvey, and 11as been for somc 
ycars meteorological~reportcr to the Governmcnt of Bcngal, is 
specially qualified to undertake this task, ancl thc rcsults of his 
labows arc so excellent that i t  is much to be desired that they 
shoulcl be republished in England. 

X. 

TIIE GEOGRBPUICAL DEPARTMENT O F  TIIE INDIA OFFICE. 

Thc most important work of thc Geographical Dcpartmcnt, during 
thc year 1873-74, has been thc preparation of tllc gcncral catalogue 
of manuscript ancl printed rcports, ficld boolrs, mcmoirs, maps and 
charts of the Indian sui~cys,  for tlic pilcss. Tliis cataloguc contaius 
cvery geoglttphical document in the India Officc, including thc 
original manuscript work of Rcnncll, and many other famous Indian 
smveyors. Among the treasures prcservcd from destruction arc 
thc original manuscript rcports of thc trigonometrical operations of 
Coloncl Lambton, Sir Gcorgc Evcrest, and Sir Andrcw Waugh. A 
list of thcsc, wit11 the contents of encli volumc, comrncnccs thc 
cataloguc ; togethcr wit11 thc manuscript angle books. Tlicn 
follow tllc printed reports, including Sir Gcorgc Evcrest's accounts 
of thc measurcmcnt of an arc of thc mcridian ; Sir Andrcw Waugll's 
cxliaustivc rcport ou tlic extent and ustnrc of thc surveys, prcpared 
for Parliament in 1851 ; the annual rcports ; ancl Coloncl Wallrcr's 
account of thc operations of tllc Grcat Trigonomctrical Survey, 
vol. I. Thc list of charts and plans of tlic triangles of thc survcy 
ncxt occupies 27 pagcs. There is thcn a list of thc printcd rcports 
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of the revelme surveys, and of all t 'lc publications of thc Geological 
Survey. 

The catalogue of gcneral maps , f India commcnccs with thc 
Indian Atlas, and contains all thc early mcmoirs and maps of thc 
Mabas Military Institute ; early gencral maps of India, or parts 
of India, by Rennell, A. Arrowsmith, Colonel Hodgson, Monicr 
Williams, Reynolds; and the later maps of Allen, Thuillicr, 
Walker, and Stanford. 

The series of old Portugucse plans d Tndian toms ,  ancl of old 
Dutch charts and maps of India, which have been added to thc 
collection in the Geographical Departmcnt, arc specially interesting. 

The collectio~l also contains a valuable series of maps of thc 
Ganges and other rivcrs in India, most of them in inanuscript. 
Tassin's mnps of the Ganges Dclta appeared a t  Calcutta in 1835 
and 1840. Therc arc 32 manuscript maps of thc Ganges, by 
Colonel Rclluell ; Colebrooko's manuscript survcy ; Wood's bcauti- 
ful manuscript maps of tlic Gangcs, from H u r ? ~ a r  to Allahahad ; 
Hogdson's Ganges; maps of the Bralimaputl by Bcdford and 
Wilcox ; manuscript surveys of tlie Indus, b: aes, Wood, and 
Gricvc ; and surveys of the Bumesc rivers. 

After the catalogue of general maps foll I! ~bsc of the dif- 
ferent divisions of India, commencing with t l  ~ c n g a l  Presidency. 
Thcsc commcncc with tlic Bengal Atlas of Coloncl Xcnncll, and 
ntmcrous olcl routc maps, r n ~ u i ~ '  iC1 field 11001~s. Thcrc arc also 
six mauuscril~t maps of 13c*ngal Jd7f ts by Dr. Bachanan IInmilton. 
Tlic rest arc arrangccl according to districts ; and thc list of maps of 
ilistricts and rivcrs of Bcngal, thc North-Wcst Provinccs, Oudh, and 
thc Punjab, fills 70 pagcs. Another 30 pagcs contain the maps of 
countrics in tlie Rajputana and Ccntral Inclia Agcncics, and of tllc 
Niznm's territory. Mysorc and Cnrg arc rcprcscntcd by tllc old 
maps and memoirs of Coloilcl Colin Mackeazic, and by the sur- 
vcys of Connor, as ~vell as by morc llloclorlz maps. Tllc maps of 
British Burma11 fill scvcn pagcs. Thc cnrlicr maps of tllc Madrss 
Prcsidcncy, and those of Coloncl Pricstlcy's survey, includbg tllc 
villagc maps, occupy 90 pages, and tlic Bombay list fills 27 pagcs. 

Then 101101~s ihc list of ninps of thc Portugucsc Frcncll 
Icrritorics in India, of Cciitral Asia, ii~c1~1di11~ Turkistnn, and "1 
Afghanistan. Tlic latter include tlic rcports allcl nq,l)crs of Sir 
Alcxandcr Bwncs' mission, wit11 thc manuscrid~~ACE ; 1(1 skctcllcs 
hy  Licutcnant Wood during his cxpcdit;-~NG CROSS; lrCe Of the 
Oxns ; tlic routc survoys of thc army CoRN1laL ; 
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