
.. ., 
FOR . 

-- , -A 

GEOQFLAPHII 
PRINTED AND I'U&IBAIE~ OT ORDER OF 

l N D I A P J ~ ~ ~ ~ ' ~  SECRETARY O@ BT&@ FOB INDIA IN COUNCIL. 



J 

THE Annual Abstract of the B$pv~ys and of otllcr Qeograpllic-:11 
Operatious in India during the fly 1874-75 is arrangccl on t l ~ r  
plmr of the " Mcmoir on the[: , , h a i a n  ~u rvcy*"   nil of till 
Abstracts POP previous years. B'Le intention ol' thcsc A I ~ ~ I I L I ~  
Abstracts is to indicate the rnor&'bportant and intcrcstiag o l ~ ~ r u -  

tions of the year, previous to t?'d',pt:rusal of tllc tlctnilcd rcl~)l . l \ ,  
~vitll their valuable appendices. ,They are also -dc.siguccl bo l)c 
useful for future reference. 

Y 

The " Memoir" appeared in 1d70, and Annual Abstm(~ts 11:1v(, 
bcen published in the sr.- succc ~li.;g years. I n  the end of tit? 
prescnt year a second edition f s " Memoir " will be l~ul~lisl~c~tl, 
embodying the contents of the *. \ bstrat I ., under tlie 1.csl)cct ivc 
hcads, and with numcrous corrcr' 1 ~ 6  and ::.lr!iti,in- 

The present Abstract llas bec.7: ;,mewhat dalagsd, io order that 
it might contain a full notice of C lptsiil Taylor's hrst rcpori o:l t11(, 
Marine Survey Department. 

The Abstracts for 1873-74 a 1 d 1874-75 ~vcrc prcparecl by 
Mr. C. E. D. Black, an officer t o  whose zealous assiduity and 
special qualifications I am much indebted in co~lduct i~~g the 
business of this Department. 

GEOQRAPHICAL DEPARTMENT, 
INDIA OFFICE, I 

April 1877. 
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I. 
INDIAN MARINE SURVEYS, 1874-6. 

THE Department of Indian Marine Surveys has been officially 
organized during the latter year under review, and the provision 
of this most necessary work may therefore be said to .be now 
permanently secured. 

According to a resolution1 of the Government of India, published 
in the Gazettc, the cluties to be discharged are as follows : 

Systematic surveys of the coasts of India arc to be carriccl on 
with suitable vessels efficiently equipped and manned. Thesc 
surveys are to bc connected with the shore surveys, and closed 
in on points already fixed by t t  ,* (Treat Trigonometrical Survey. 
Tlle original surveys of ports, hn: bi)i+rs, and river cntranccs ~vill  bc 
photozincograpl~cd, and issued fr - . wal navigatiou and engineering 
purposes, and from them chartp 11 the coast mill be compilccl on a 
medium scale for the purpose: 0 general navigation. Copies of 
all original surveys mill be fo. *cited to the Admiralt,y Hydro- 
grapher for publication ; and di cmections of surveys and othcr 
information, such as notices of +l.iaBges in the places of huolps, 
lights, &c., mill also be transrn' ted at  once to tlic samc oflice. 
A catalogue of all the charts 0; the Department will bc licpt, 
besides a sufficient stock of Admiradty charts, and copics oJ thcsc 
will bc furilished to the Local Gor-ernmcnts and public officcrs on 
dcmand. Thc Superintendent of Maline Surveys is also chnrgerl 
with thc duty of compiling an anuual chart of wrccks, rnx annual 
list of lights, wit11 descriptions of thcm and their position, nnd 
sailing directions for the Indian coasts. He  will report on thc 
lighting and marking of thc sca npproaohcs to all great Indian 
ports and rivers ; suggcst irnl~rovemcnts in harbour conservancy 
by mcans of buoys, beacons, alld lights, and in the navigatioll of 
rivers throughol~t India. Any cxti.ncts from log books of vcsscls 
bcloaging to tllc Brngnl and Bombay Mnriac, or to H. M.'s Sqnndron, 
wllich 1)cnr upon m y  discoveries, dgngcrs, or errors in t,hc cllnrts of 
the Indinn Scas will bo c o m ~ ~ u ~ ~ i c a t c d  to the Department of 'i\iIarine 

1 NOP. 782-792, Department of Rcvcnnr, Agriculture, and Commerce, dated Si&, 
Octobcr 25, 1875. 



Surveys, which, like all thc other branches of the Survey, is affiliated 
to the Department of Revenue, Agricultwe, and Commerce. 

The foregoing describes the nature of tlle duties. The agency 
by which they are to be discharged collsists of a Supcrintcnclent 
(Coniniancler A. D. Taylor, latc I. N.), two Deputy S~perhtendent~,  
and nine Assistant Superintendents, three executive officers, one 
Medical Oficer and Naturalist, and a Superintendent of thc Dyawing 
Branch. 'I'he five surveying office~s next in rank to the Superin- 
tendent belong to the Royal Navy, their services having been lent 
to the Indian Government by the Admiralty. The wholc cost of 
the Department does not exceed two lakhs of rupees or 20,0001. 
per annum.' 

The first general report on the operations of the Marine Survey 
of India was issued by the Superintendent, Commander Taylor, in 
thc latter part of December 1876. It commences with a retrospcct 
of tlie preliminary steps from 1871 to 1873, which led to the 
deputation of Commander Taylor to India in the latter ycar. It 
touches upon the proposals of the Governmeut of India for securing 
efficient swvcys and charts, tlrc mensurcs taken in England to 
obtain qualified surveyors, and Ihc final tlepnrture of Colnninnder 
Taylor nncl thc officers sclected for scrvicc under him iu December 
1874. 

The vessels choscn for the Marinc Survey operations were at that 
date as follows :- 

The " Clydc " (steamer) and thc " Constance " (schooner) had 
been fitted at Bombay for surveying purposcs, and the " Guidc " 
(brig) and the " Lady Lawrence " (scliooncr) liad been sclected 
by the Kidderporc dockyard auLhorities for the same service. The 
last-mentioned vcssel, liowcver, c:oultl not carry a steam cutter, and 
m x  Llnsuitshlc for chart work, so mas retrnnsfcrred to the Biarinc 
Department. The " Clydc " eventually proved to bc almost usclcss 
under sail, and the " Gujdc" to bc so affectccl by dry rot as to bc 

1 The Depnrtment on 31st Mnrch 1876 consisted of  tlrc following officcrs :- 
Comrnnnder A. I). Taylor, I.N., Su~)erintcntlent, ; Stnff-Comn~antlcr J. 11. Ellis, R.N. 
Deputy Supcrintcndrr~t, 1st Cimdc ; 11. C. Carrington, Esquirr, Superintendent of t,ho 
T)m\ving Rrnnclr : N:~vignting J,icr~trnnnt E;. I V .  .Jnrrn~l, 1)eput.y Sl~perint~cndcnt, 
21113 C;rcrd~. ; N : ~ v i g a t . i n ~  I,ic.ut~*llnllt G. 0. I ~ ~ I I I I ~ ~ I I I ~ ,  11.N., (olic vncnnc*y,) Assislnnt 
S u p c r i l ~ t c ~ ~ ~ l c n t s ,  1st (;rntl~: ; N:1vig:~tirlg I , ~ C I I ~ C I I : L I I I ,  1;. \\r. I '~ l~ . l~ ly ,  K.N., RIM.. M .  C11:lp- 
man, (tn-I,  7-nrnnric:,) Azsislant Snl)crintrntlc~lts, 2n1l (:r:~,le ; MI.. 1'. ,T. I'allc, (onr 

vncm~c.y,) Asnistnnt Snperintentlc~~t.q, 3rd Gra~lc  ; an11 Dr. d. Armst,rong, B.A., Sllrgcon 
and Nntur~llist. 



SUlLVEYS OF KOL.LCLIEL, COCONAUA, ETC. 3 

unseawortl~y and not worth repairing. These disapp~int~ments 
have caused much delay, and have necessitated the provision of a 
new steamer, which is eventually to be constructed in England.' 

Notmithstandil~g the lack of vessels, the Dcpartment llas been 
able to accomplish much valuable work. Mr. Chapman, late I.N., in 
the " Constance," madc a plan of Kolachcl Harbour and survej*c~d 
the Enciam Rocks in Travancore, cliarting G miles of coast and 54 
square miles of water. Ete then rounded Cape Cornorin, passed 
through the Paumben Pass, obtained additional soundings in Palk 
Strait, and verificd those on the published charts, and then pro- 
ceedcd to Coconacla, where he commenced the survey of the Bay, till 
relicved by Licut. Hammond and Sub-Licut. Petley. This survey 
was completed on the 24th August 1874. I t  comprised 79 square 
miles of 11-ater and 42 milcs of coast, charted on a scale of 2 inches 
= 1  nautic mile. Thc survey has since been republished by the 
Admiralty Hydrographer. Regarding the question of the lighting 
of the port of Coconada, Lieut. Hammond considers that two new 
ligl~thouses are required; one of the 1st order dioptric, with a 
radius of 21 ndes, on Point Gordemare, and another for Coconada 
Harbour of the 3rd ordcr dioptric, to sllom at a distance of 10 miles 
and to be erccted 49 lniles S.S.E., of the prcsent lighthouse. 

On tllc 8th April the " Guide," under the command of Navigating 
Licut. J. E. Cogldan, proceed&' down thc River Hooghly, and 
swvcycd thc dangerous Jalnes ~,ucl Mary Shoals, Luff Point to 
Anchoring Crcck, including the c,.trance to tllc Roopnarain Rivcr, 
on tllc scalc of 10 inchcs to the nnutic mile (this bcing subscqucntly 
rcduccd for publication by pl~otoxincography to 6 inches to the 
inilc). Thc chart is a valuable c . 1 ~  for record, and Captain Taylor 
-.cmnrlis that if tllc wholc of thc river from Chandcrnagorc were 
~ n n n d l y  surveyed in thc same way, a comparison of the results 
~vonlcl bc most invaluablc in carrying out engineering works for 
tllc inlprovenzent of thc conscrvancy of the rivcr. 

Staff Commnndcr Ellis, R.N., in the " Clyde," had in February 
comlcctcd b3- mcridian distance Pigeon Island with one of the 
Laccaclivc group, in his voyage from Bombay to Calcutta. He 
was also cnnblcd to makc an cxami~lation of the chanllcl into 

1 'l'llc Asinlic Society of nc11gnl llg\-t? rcrll~rtctl Go\-crnnicnt to I~xrc this ve,ssrl 
co~lst~ ,~~rtet l  with al~plifll~ccs 1'01. tlccp-sea drudgi~~g. 'I'l~c poiut is still rllldcr 
sitlcrnlion. 



4 SURVEY O F  BURMESE COAST. 

Mootapetta Bay (Port Lorne), the soundings near which differed 
considerably from Captain Powell's survey in 1837. The dredging 
and blasting operations in Paumben Pass are still continued. A 
depth of 11 feet 9 inches had then (March, 1875) been attained, 
and it was confidently expected that the Pass mould soon bc 
available for vessels of 14 feet draught. 

Survey operations along thc Bwma coast were commencecl in 
November 1875 by Lieut. Jarrad in the " Clydc " examining thc 
approaches to the Rangoon River. The erection and maintenance 
of a tide pole was a matter of great difficulty, owing to native boats 
f o u h g  it, and the great strength of the tidal streams. Captain 
Taylor considers the establishment of a self-registering tidal gauge 
there very desirable. This important survey was completed on thc 
8th March, and comprised 374 miles of coast, trigonometrically laid 
down, and 216 square miles of water examined. I n  consequence of 
a discrepancy in longitude discovered in the compilation of tlic 
sheet, including the coast of Tenasserim and Singapore and Pcnang, 
the meridian distance between Elephant Point Obelisk, which has 
been dcteirmined by the Great Trigonometrical Survey, and Ainhcrst, 
was astronomically measured. The result provecl that the position 
of Amherst on Admiralty Chart, No. 823, is 43 nlilcs too far west. 
Commander Taylor intends to have observations made ncxt scasoil 
at Diamond Island, off Cape Negrais, and Amhcrst, for thc samc 
purpose, ancl there wo~dcl thcn bc three principal points in thc Gulf 
of Martabail fixed astronomically. These measuscments of mcrirlinn 
distances are of great importance, as the whole of the eastern sidc 
of the Bay of Bengal has been veiy incorrcctly laid down on bhc 
Admiralty Charts, an error of from five to eight milcs sometimes 
existing. 

After obtaining sornc prolific dredging hctwccn Diamoncl Isln~ltl 
and Nryab, thc "Clyde" commenced thc survey of that port on 
the 21st March. Much time was spent in clearing the hill tops of 

jungle, o ~ n g  to the independent character of the Burmcse, and t l ~ c  
clifficulty, though want of an interpreter, of communicating wit11 
thcm. On the night of the 30th March, Navigat,ing Sub-Licut. 
C. George, R.N., was suddenly seized wit11 cholcra, which had been 
rife for some time among thc native population ; and though cvcry- 
thing possible was done to arrcst the progrcss of the discasc, 
unfortunate young officer died at noon on thc 1st Al~ril. Licut. 
George was a son of Staff-Commander C. Gcorgr, R.N., 1 4 2 ~ )  



CAPTAIN TAYLOR'S INSPECTION OF BURMESE PORTS. 5 

Curator to the Royal Geographical Society, and a Young ofioer of 
much promise. Owing to thc threatening prevalence of the disease, 
Commander Taylor, who was on his way down the coast of Burma 
on a visit of inspection, ordered Lieut. Jarrad to leave Akyab. The 
" Clyde " accordingly proceeded nortl~wards, and tested the correct- 
ness of the coast between Cheduba and Kyouk Phyou, as shown 
on Adl~lhalty Chart, No. 821. Lieut. Jarrad reports it to be 
roughly laid down and out of bearing when referred to Cheduba 
Island. The published plan of Ryouk Phyon proved to bc so 
incorrect that amangemcats nTcre made for thc survey of the Port 
to be continued the ensuing season. 

The " Constance," under the command of Lieut. Hammond, left 
Calcutta in December 1875 for the purpose of makiug a plan of thc 
anchorage of False Point on the Orissa coast. I n  spite of many 
mishaps with the steam cutter, tlie survey was complcted by the 
9th March. Thc anchorage mas charted on the 6-inch scale, the 
coast for 5 miles to the south and 10 miles to the north was 
surveyed on the 3-inch scale, and the soundings extend to from 
5 to 8 miles off shore. Lieut. Hammond then proceeded to thc 
northern portion of the shoal off Dhumrah River, mherc lie 
measured a base, and procecded to sound the shoals. Unfortunately, 
work was completely stopped by a heavy gale, and a great number 
of thc crew falling sick compelled Lieut. Hammond to return to 
Calcutta, whencc he procecded to England on medical certificate. 

During the months of April and May 187G, Commander Taylor 
made a tour along tho castcrn coast of the Bay of Bengal, and 
inspected the ports of British Burma. He visited first Akynb and 
Moulmain, and then proceeded to Amherst. This port has nevcr 
becn properly survcycd. Thc late Mr. Pcarson, of the Bengal 
Marine, exnmlned the Moulmain Rivcr in 1865, but no steps were 
taken to have t1 , Admiralty Chart co~~ec tcd  by thc survey. Cola- 
mandcr Taylor is of opinion that no large port of British Inclia 
rcquhes so much to be properly survcyed and nlnpped, and has 
accordingly arranged for Lieut. Jarrnd to comlnence next 
work at Amllerst. The Admiralty Chart of T a ~ o y  proved to be 
dnngcrously crroneous; and the British India Steam Navigation 
Company'ssteamer " Mahrattn," mliea navigating by it, struck on 
a rock in Tnvoy River. Subseqncntly, Captain Taylor discovered 
a copy of the survey of Tavoy, executed by Lieut. R. Moresby, of 
the Bombay Marine, in 1824, and published by Horsburgh in 1827, 
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which is far superior to that issued by the Admiralty, Captain 
Taylor proposes to issue amended charts of Tavoy, Mergui, 
Pakchan, &c. After visiting Mergui he turne(1 his attention to 

pa'mgc from Mcrgui to Pakchan, which urgently needs sailing 
directions,-none of which at present exist. IIe proposes to issue 
these in the form of hyclrographic izotices, explanatory of t,hc 
normal trading route between 1Xoulmain and l'&cl~an, touclling 
a t  Tavoy and Mcrgni, with some useful remarlis on the extendccl 
voyage along the Siam coast to Penang. Below Pakchan, Commnncler 
Taylor has made a sketch showing the soundings in the entranccs 
t o  Hopah, which has great tin mines like most of the ports along 
thc Siam coast, but no trace of such a fine river as depicted on 
the Admiralty Chart. A new chart of Kopah is now i11 preparation. 
Of Junk Ceylon or Salang a prctty good survey was obtained from 
Captain Richelieu, commanding the Siamese Royal gunboat 
" Coronation." This officer was trained in the British Royal Navy, 
is s good obscrvcr, and most intelligent in snrveying the coast and 
islands. The actual survey of this island differs iinmcnsely from 
the publishcrl one, and thc corrected charts will bc a grcat boon t,o 
the British India Stcam Navigation Company and thc coasting trsdc. 

The Supcrintcndent of Marine Surveys has been consulted by 
Government on a variety of marine questions of great importance. 
Among these may be mentioned that of the re-organization of tllc 
River Hooghly Survey, on which an exhaustive report has becn 
submitted by him. Commander Taylor is of opinion that an 
elaborate scientific survey of the whole tidal basin of thc Hooghly 
River, at least from Chandernagore to the Sand Heads, is required, 
as well as an accuratc series of levels from Calcutta to below 
Diamond Harbour. 
' During the year under review :r valuable list of lightllouscs and 
light vesscls in British India, including the Red Sea and coast of 
Arabia, has been issued by thc Naline Survey Dcpartment. Tllc 
list is in the form of a hand-book, giving in tabular order tllc 
lights, with tlieir names, latitude and longitude, colour, radius of 
illumination, height, and other particulars. This little book will 
be a most useful aid to navigation. It llas bccn com1)iled by 
Mr. R. C. Carrington. 

The: programme of lmrk to 1)c ondrrtakc~n 1)y thc Marin(: Sllrvc~ 
Department during tho scason of 1876-77 mas as I'ollows : - ~ ' l l ~  

ClydcW was to 1cavc Calcutta in Novcinl~cr, cdl  at nianlond 
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Island (Basscin River), ancl collncct thc same astronomically with 
Rangoon ancl Anlllcrst Pagoda, and thcn to procccd to survey the 
approaches and cntrancc to Moulmain River, on a 24-inch scale. 
After that thc " Clyde" is to examine thc entrancc to thc Sandoway 
River, and thcn to colnpletc the survey of Akyab Port,-a task 
which will probably occupy two months. 

Commander Taylor proposes himself to visit first the Mergui 
in which trip he is to be accompanied by Dr. Arm- 

strong, (the opportunities for research in natural history and geology 
being very promising in these islands,) and then to inspect all the 
ports on the Coromandel Coast, with a view to satisfying himself 
regarding their rcquircmcnts as far as regards lighting, buoying, kc.  
This programme has received the sanction of the Govcrnrnent of 
India. 

The Annual Indian Wreck and Casualty Statement for 1875 has 
]lot yct been rcceived in England, and a review thcrcol is therefore 
impracticable. 

The out-turn of work by this department amounted to 89 
principal triangles, covering an area of 6,416 square miles, in 
conllcction with which two astronomical azimuths of verification 
have been measured ; of secondary triangulation, an area of 4,049 
square miles has been closely covered with points for the topo- 
graphical surveys, and an area of about 6,000 square miles has 
been operated in pari passec m~itll the principal triangulation ; &nd 
of topographical surveying, 4,525 square miles on the scales of one 
inch, two inches, and four inches to the mile. Of geographical 
cxploration much valuablc work has been completed by officers of 
the ilcpartmcnt on the northern fronticr of Afghanistan, and on the 
lincs from Ladakll to Lhasa, and Lhasa to Assam. 

Tlle financial administration of the department during thc year 
under review has been cxccedingly difficult and embarrassing. A 
lnrgc illcrcasc 01' cxpcnditurc had been occasioncd by the introducnon 
of n system of consolidatcd salaries, and by thc resumption of opera- 
tions in British Burmall. The orcli~rs for tllesc measures were speedily 
follo~vcd by orders for large reductious of cxpenditurc, which, accord- 
ing to present arra.ngcmcnts, are to be grc?rlually cnrricd out within 
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next three years by the stoppage of promotions, and a, reduction 
of numbers as vacancies occur. 

The revibion of portions of the Great Arc south of Bangalore 
having been completed, as stated in last year's abstract,l the Madras 
party was deputed to start the Ramnad Longitudind Series, which 
is to extend eastwards from the Great Arc and along the coast to 
Ramesweram, with a view to the proposed connection of the tri- 
angulations of India and Ceylon. The work of clearing " rays " 
between the stations was very slow, owing to the occulr.ence of 
belts of dense palmyra forest intermixed with groves of cocoanut 
trees, which necessitated the erection of the stations to a sufficient 
height, by means of lofty scaffolding. Major Branfill extended a 
succession of quadrilaterals as far as the land's end, utilising islets 
of coral reef which lie parallel to the mainland at a distance of from 
4 to 5 miles. The connection with Ceylon will be completed, it is 
hoped, by next season. A curious instance of religious bigotry was 
exemplified in the refusal of some village priests to allow the 
gopwram or entrance tower (80 feet high) of the Tirupullani Temple 
to be used for a station, although Major Branfll offered to pay 
liberally for the use of it. E e  has drawn up a most useful alpha- 
betical List of the proper names of the stations and landmarks fixed 
during the season, with the root-meaning. The vernacular form 
was ascertained on the spot, and this will, no doubt, prove of service 
in correcting the spelling in further maps and charts. 

As mentioned in the Topographical Surveys section: Lieut. Har- 
man was deputed to join the D d a  Hills expeditionary force. His 
first triangulatory operations were confined to the country between 
Jorhat and Dibrugarh. He subsequently accompanied thc field 
force as Major Godwin Austen's assistant, and made a recon- 
naissanbe of the Ranga Valley and the hill-ranges to the east of 
the tracts occupied by the force. He made good friends of the 
mountaineers, and after an absence of three months returned to his 
own party, but the extraordinary ~Lifficulties of thc country pre- 
vented him from completing more than two triangles. 

I n  British Burmah the want of proper topographical maps had 
necessitated the suspension of the Geological Survey ; and as isolated 
Town Surveys were being carried on, and Marine Surveys of the 

See Abstract for 1878-4, p. 4. a See infra, p. 17. 
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coast mere about to be commenced, Colonel Walker was requested 
to 11rosecute the triangulation vigorously. 

The Brahmaputra party was accordingly re-organised .and trans- 
ferred to Bwmah, under Mr. W. Beverley, who worked in the 
country to the south of Rangoon, whilc Mr. Mitchell, his assistant, 
who was transferred from the Eastern Frontier Series, reconnoitred 
the ground and laid out the triangulation north of Rangoon. The 
object was to lay out secondary triangles from the principal sides of 
the Easter Frontier Series, in order to 6: all the large towns, 
prominent and permanent objects, peaks, &i , in British Burmah, 
for detail and geological surveys, and lightho~.ses along thc coast 
for the marine surveys. Owing, however, to thc unfavourablc 
naturc of the weather and difficulties of the ground, i t  was not 
possible to connect the two sections; this, howevcr, was to have 
been accomplished the following season. 

The Eastern Frontier Series1 has been extended in a S.E. 
direction to within 40 miles of the t o m  of Moulmain. The same 
obstructions as had been met with in previous years-the dense 
forest and tropical vegetation growth, the sparse population, the 
reluctance of the Burmese to work for hire, and the practice of 
firing the grass jungles during the field season and so obscuring the 
'atmosphere-all these circumstances combined to render a less 
out-turn of work than would have been obtained elsewhere in India. 
The area amounted to about 3,160 square miles, and the preliminary 
operations for future triangulation were carried over a distance of 
about 100 miles. One hill station, Chaiteo, 3,600 feet above sea-level, 
is described by Mr. Rossenrode as a very remarkable sight. It 
consists of stupendous projecting rocks surmounted by masses of 
other rock raised in successive tiers. Each of these rocks is 
crowncd by a pagoda, the principal one standing on a rock which 
projects like a rhinoceros horn over a yawning precipice several 
hundrcd feet in depth. The Burmese ascribe, not unnaturally, the 
srcction of these super-imposed masses of rock to superhumm 
agency. 

Captain Rogers's party' extended its triangulation northwards 
through the Deserts of Jaisalmir and Bika~,- t racts  which, though 
fairly inhabited during the rainy season, are deserted in the hot 

1 Sm Abatrect for 1873-4, p. 6. 
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months, owing to the failure of watcr. The out-turn was very good, 
amounting to an area of 2,472 square miles. 

The topographical operations in Kattywarl have beeu carried on 
under the charge of Captain Pullan, owing to Captain Trotter's 
engagements on duties connected with the Geographical Exploration 
beyoilcl the British Frontier. The area topographically surveyed 
amounted to 1,749 square miles, while preliminary triangulation 
was extended over 2,200 square miles. On reaching tllc coast of the 

/ Gulf of Cutch a satisfactory junction was effected with the M% c rlnc ' 

i Survey of that gulf, executed by Commander A. D. Taylor in 1851. 
I This portion of the country lying along the borders of tllc Gulf of 
: Cutcli proved very difficult to survey, on account of thc treacherous 

mud banks and mangrove swamps which fringed the coast. 
Major Ilaig was engaged during the year under review in carrying 

i on in Guzerat a system of survey1 planned so as to combine the work 
of the Bombay Revenue Survey with the accurate measurements 
of the professional survey. This combined survey is on the scale 

1 
of 4 inches for the British districts, and 2 inches to the mile for the 
Native States. The area surveyed topographically was 1,375 
square miles, the out-turn being almost exactly double what it was 
the previous year when the operations were of a tentative nature, 
and the best method of utilising the Revcnue Survcy details had 
still to be ascertained. About 650 square miles werc surveyed by 
Lieut. Gibbs in the Dnng Forcsts, the Dang Rills being the first 
step of the trap formation leacling to the Deccan table-land. Licut. 
Gibbs says that in thc Gaekwar territory he mas struck with the 
wretched state of the trees, especially teak, and that one might 
reckop on the core of any teak tree ovcr a foot in diameter being 
rotten, and the trees all misshapen. On vorking into the Dang 
States, the superiority in size, symmetry, and healthy gromth of the 
trees under the Forest Department strikes thc untrained eye at 
once. A copious list of trees and plants is given by Lieut. Gibbs, 
with the scientific name and locality. 

The Surveyor-General of India having expressed vcry dccidcd 
opinions agains! the expediency of using at all the Bombay Revenue 
Survey work for r,seographical purposes, a confercncc of s~uvcv m ~ l  
enginecr officers was assembled by Govcrnmerlt to report on tllo 

See Abstract'for 1873-4, p. '7. 



DEHRA DUN SURVEYS. LEVELS IN MADRAS. 11 

who1 ject, including the question of scale, but, owing to the 
divr .s of opinion, no report could be agrced on. Undcr thcsc 
chc- -cs Government ordered the adoption of a medium coursc, 
and .. " ~ d  thc eluployment of the 2-inch scale and thc utilisatioll 
of ' te Rcvenuc Survey maps. 

:IN survcys in thc Dclira Diln and tllc Si~\raliltlis arc bcing 
.rriccl on conjointly by part of tlie ICumaun ant1 Garllwal party, 

mder Captaiu Thuillicr,' \rho is surveying the non-forcst tracts a11d 
by the ncwly formcd Department of Porcst Survcys, uuclcr Captain 
Baily.' The areas topographically survcyed by this combined 
party were 225 and 288 square milcs respectively,-tlic grouud, 
particularly in thc interior of the Siwalilihs, bcing vcry broken 
and difficult to dclineatc. 

During the rainy season of 1874 a detncllnlcnt from Captain Tlluil- 
licr's party unclcr Mr. ltyall ~vas located at  Allnora in I<urnaun, mitll 
a ricw to makc tllc most of tllc short iiltcrral bctwccn tllc cessation 
of thc autumnal rains and tllc scttiug iu of winter n~cather. The 
out-turn nmountcd to 2,176 square miles, and the portion of 
country triangulated in advance covcrs SO0 square milcs. Jlucli 
of this work required all thc skill m d  ncrve of tlie surveyors, owing 
to thc great hcight of tlie mountains; Rlr. Pocock's work, par- 
ticularly in thc upper part of tlie Maria Valley, lay above 21,000 
fcct, tlie nlaximum h c i ~ h t  xcached being over 22,000 feet above sea- 9 
lcvcl. Tllcrc only rcmauls nonr 1,200 squarc milcs to be cornplcted ; 
but, opcrations in thesc dcsolntc and illacccssible regions being 
cxpensivc, thch ftlrtlicr progress lias for the prescnt bccn post- 
poned. 

The spirit-lcvclling opcrations in tho 3iaclras Presiclcncy were 
nudcrtnl~cn by Captain 1\IcCullagl~ (vice Lieut. IIarman, transfcncd 
to Assam), wlio carried his work fro111 thc S.W. end of thc Bangalorc 
basc to Bcllary, nncl thcncc to l%aicliore ltail\vay Station, a total 
distance of 207 milcs. At 13ellary n junction was cffccted with the 
linc of lcvcls wliicli had bccn carried from thencc to tllc Port of 
liarmar in the prcccding season. Tlierc was a discrepancy of 4.5 
fcet : tliis will probably be climinatcd wlicn the mean sca-levels a t  
ICarwar and Madras liave bccn cxactly determined. 

Thc determinations of mcan sca-levcl in the Gulf of C u t ~ h , ~  com- 
incnccd in 1873 and continued up to thc ycar ~ u d c r  review ulldcr 

71-t for 1873-4, 1). 8. Ibid., p. 10. 
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months, owing to the failure of watcr. The out-turn jvas very good, 
amounting to an area of 2,472 square miles. 

The topographical operations in Kattywarl have been carried 
under the charge of Captain Pullan, owing to Captain Trotter's 
enggements on duties connected with the Geographical Exploration 
beyond the British Frontier. The area topographically surveyed 
amounted to 1,749 square miles, while preliminary triangulation 
was extended over 2,200 square miles. On reaching tllc coast of the 
Gulf of Cutch a satisfactory junction was effected with the Marine 
Survey of that gulf, executed by Commander A. D. Taylor in 1851. 
This portion of the country lying along the borders of the G~df  of 
Cutch proved very difficult to survey, on account of the treacherous 
mad banks and mangrove swamps which fringed the coast. 

Major Haig was engaged during the gear under review in carrying 
on in Guzerat a system of survey1 planned so as to combine the work 
of the Bombay Revenue Survey with the accurate measurements 
of the professional survey. This combined survey is on the scale 
of 4 inches for the British districts, and 2 inches to the mile for the 
Native States. The area surveyed topographically was 1,375 
square miles, the out-turn being almost exactly double what it was 
the previous year when the operations were of a tcntativc nature, 
and the best method of utilising the Revenue Survey details had 
still to be ascertained. About 550 square miles were surveyed by 
Lieut. Gibbs in the Dang Forests, the Dang Hills being the first 
step of the trap formation leacling to the Deccan table-land. Licut. 
Gibbs says that in the Gaekwar territory he was struck with thc 
wretched state of the trees, especially teak, and that one might 
r e c k o ~  on the core of any teslc tree ovcr a foot in diamcter being 
rotten, and the trees all misshapen. On working into the Dang 
States, the superiority in size, symmetry, and healtlly growth of the 
trees under the Forest Department strikes the untrained eye at 
once. A copious list of trees and plants is given by Lieut. ~ i b b s ,  
with the scientific name and locality. 

The Surveyor-General of India having expressed very dccLled 
opinions against, the expediency of using at a11 the Bombay Revenue 
Survey work for ,seographical purposes, a conference of survev alld 
cnginecr officers was assembled by Govcrnmeut to report on tllo 

- 
1 See Abstract for 1873-4, p. 7- 
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whole subject, including the question of scale, but, owing to the 
divergencies of opinion, no report could bc agrced on. Under these 
circumstanccs Government ordercd the adoption of a medium course, 
and clirectcd the employment of the 2-inch scalc and the utilisation 
of tllc ltcvcnuc Survey maps. 

Tllc surveys in thc Dchra Dun and tllc Si~valikhs arc being 
carricd on conjointly by part of the Kumaun and Garllwal party, 
undcr Cnl~tain Thuillicr,' who is surveying tllc non-forcst tracts ailtl 
by thc ncwly formcd Department of Porcst Survcys, uudcr Captain 
Baily.' Thc areas topographically surveyed by this combined 
party were 225 and 288 squarc milcs respectively,-tllc ground, 
particularly in thc interior of the Si~valilihs, bcing very brokcn 
and d a c u l t  to dclineate. 

During tllc rainy season of 1874 a detacl~nlcnt from Captain Tlluil- 
licr's party unclcr Mr. ILyall was locatcd at  Almora in l<uma~ul, ~vitlt 
n vic~jr to innkc tllc most of thc short ilzterval bct\vccn the cessation 
of thc autunlnal rains and tllc scttiug iu of winter nrcatller. Tllc 
out-turn amounted to 2,176 square milcs, ai1d the portion of 
country trian~ulatcd iu advance covcrs 800 square milcs. Much 
of this work required all thc skill and nerve of the surveyors, owing 
to the great hcight of the mountains; Mr. Pocock's work, par- 
ticularly in thc upper part of thc Maria Valley, lay above 21,000 
fcct, the maximum llcight rcachetl being over 22,040 feet above sea- 
lcvel. 'l'hcrc only remains nolr 1,200 square inilcs to be cornplcted ; 
but, opcrntions in thcsc dcsolatc and inaccessible regions being 
cxl~cnsivc, tlicir further progress 1x1s for the prcscnt been post- 
ponccl. 

Tlle spirit-lcvclling ~pcrat~ions in tllc 3Iaclras Prcsidcncy wcre 
undcrtalccn hy Captain i\ilcCullagll (vice Licut. IIarman, transfcl~ed 
to Assam), who cnrricd his work from thc S.W. end of the Bangalorc 
bnsc to 13ellary, and thcncc to ltaichorc: Railway Station, a total 
distancc of 207 miles. At Bcllary a junction was cffcctcd with the 
linc of lcvcls ~vhicll had bccn carried from thcllcc to tllc Port of 
Icarwar in thc preceding scason. Tllerc was n discrepancy of 4.5 
fcct : this will probably be clinliuatcd wllcn tllc mean sea-levcls a t  
ICarnrar and Madms have bccn cxnctly deteriiiincd. 

Thc dcterrninations of llleall sca-level in the Gulf of CutchY2 com- 
incnccd in 1873 and continucd up to thc year u d c r  rcview under 

. - 
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12 TIDAL OBSERVATIONS. 

Captain A. W. Baird, R.E., were undertaken as a first step towards 
deciding whether progressive changes are taking place in the level of 
thc land at t,he head of the Gulf, as has long been supposecl to be 
the case. I t  is proposed that the operations shall be rcpested at the 
same points a few years hence, and the comparison will show m]lat 
variation has occurred. 

The tidal  tati ions are three in number, comected e t , l l  each other 
by carefully-executed lines of spirit-levelling. Thc self-registering 
gauges are erected on shore over iron cylinders, which arc sunk 
vcrtically into masonry wells, and communicate with the sea 11y a 
system of piping, terminating in a rose suspended by a buoy in 
deep water. Each station is also furnished with self-registering 
instruments for recording the direction and velocity of the wind, 
and the barometric pressure. 

During the monsoon of 1874, which was one of great sevcrity, 
the piping at Nowanar was completely buried by sand, and as 
new piping had to be procured from Bombay, a break of ninc 
months duration occurred in the registration of thc obscrvations. 
At Okha the breaks in the continuity of the registration mere 
very short and of no importance; at Hanstal they were more 
numerous and longer, thc water being here muddier and causing 
more sediment. Owing to the trying nature of thc work of in- 
specting the stations during thc monseon, the registration was 
continued to within a few days of the commencemcnt of the 
monsoon, and the stations then di~mant~led, the cylinders being 
surmounted by cairns to serve future iclentificatjon. Tllc first series 
of operations to dcterminc the relative changes of land and sea is 
thus now accomp1ished.l From the combinccl tidal a id  lcvclling 
opera,tiol~s preliminary results have been obtained, showiag that 
tile mean sea-lcvcl is highel. by 7 inches at the head of thc Gulf, 
and by 4 inches miclmay up, than it is at the mouth of thc Gulf. 

During the year 1875 t,hc tidal obscrvations talccn in 1871-72 
at Tuticorin had heen reduced by the harmonic method by 
M. E. Roberts of the Nautical Alnlanac Officc, and mathematical 
expressions have bcen dednccd by which the height, of any tidc may 
be computed with great exactitude. 

I n  consequence of Captain He~*schel's absence from India, and of 

' Thc final reduction of tho registrutions is l~cing now (April 1 '  

England . 
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Captain Campbell being cleputed to assist Colonel Tennant in the 
operations conilccted with thc transit of Vcnus at Roorkee, the 
determillations of longitudc by the electro-telcgmphic method have 
been snspendecl during thc year undcr review. 

The Com1,uting Officc, besides being cmployecl ill its usual duties of 
examining and reducing the observations, has aided in the completion 
of the third and fourth volumes of tlie " Account of the Operations of 
tlie Grcat Trigononietrical Survey." These volumes, however, will 
not be issued till the sccond, which is still in hand, is completed. 
This volunle is intended to give a historical account of the triangu- 
lation, aitd descriptions of tlie methods of procedure and of tlic 
instr~ulleats wllicll h a ~ c  been cmployccl. I ts preparation has fallen 
mainly on Colonel Walkcr himself, as well as thc portion of Vol. V. 
which will deal with the pendulum observations. Captain 
Heaviside, R.E., has been employed at tlic Head Office for nearly a 
year in coillpleting the reduction of his pcndulum observations,' and 
in passing the latc Captain Bascvi's and his o m  ol~servations through 
the piess. Full accounts of these operations have now been printed, 
and mill either form part of Vol. V. or be included in a supple- 
mental volume. 

During thc year 1876, Colonel Walker issued a tliird edition of 
liis valuable map of Central Asia, each of the four sheets being 
c~ltircly re-drawn, and mt;ch ncw material being inscrtcd. A ncw 
map of Nortl~ern Afgliailistan and thc countries to tlie north of the 
Trans-lnclus frontier, on tllc scalc of 1G milcs to the inch, has 1,cen 
lneparcd mlclcr Captain Trottcr's supervision, t o  indicate tllc results 
of tlic exploration of tIlc IIavildar and illullall. Two maps illus- 
tratins tllc Puildit's route from Lell to Lllasa and Assam have been 
~rcparcd, as well as Captain Trottcr's preliminary map of Eastern 
T~ukcstaa, tlic Gazetteer maps of Kumaun and Garhwal, and 
various othcrs. 

1 Sce Abstract for 1873-4, p. 9. 



CENTRAL INDIA AND KHANDESH SURVEYS. 

111. 

T~P~GRAPHICAL SURVEYS OF INDIA, AND WORK OF TEE 

SURVEYOR-GENERAL'S OFFICE, 1874-r,. 

During the ycar under rcview the number of partics cnlploycd 
on this survey rcmnincd uncllangcd. ilIuch, howcvcr, ren~ains to 
be donc before the first Topographical Survcy of India will llnvc 
been accomplishecl, and the task becomes all thc morc difficult, as 
the tracts remaining to be surveyed are for the most part situated 
in the most mountainous and inaccessible parts. 

The total results for the season are, of final topography 21,781 
square miles on the scales of 1 inch and + inch to a mile, and 
22,644 square miles of triangulation in advance, thc average cost 
of the survey being Rs. 18 1 per square mile. Largc scale plans 
wcrc mndc of Jhalra Patun and Gagron Fort, Narsingarh, Sellore, 
Ajmere, Nasirabad, and Kishcngarh ; and five forcst reservcs were 
survcyed on the scale of 4 inches to the rnilc, besides which pro- 
gress mas made wit11 the Topograpl~ical Survey of Simla. 

Compared with the results of thc preceding season, this sllows a 
decrease of 2,372 sqnarc milcs of topo.gmplly-mainly attributable 
to the disaster which bcfell the party in thc Naga Hills, and ~vhicli 
caused Captain Badgley (who was badly mounded) to rctirc prc- 
mnturcly from thc operations of thc field. 

Thc Gvralior and Central India Survcy under Captain Cliarlcs 
Strahan was continued west of the meridian of 75" 45', ~vithin tllc 
Rajputara and Central India agencies. The triangulation in aclvancc 
was cxtended towards the city of Udcypur, ancl sontll of tllc 
operations of No. 7 party in Rajputara, and a junction was cffcctcd 
~vith the Karachi or Western Longitudinal Scries. I11 thc southcm 
portion of the country which came under survey, the staplc product 
is opium. The tracts are plentifully watcrcd by small strcams, but 
vcry little use is made of the water, thc only means of irrigation 
being the ordinary leather bucket drawn up by two bullocks. 
Ccreals are much neglcctcd, and tlic prices of grain of all sorts arc 
very high. Plans of the cantonmcnis of Jhalra Patulz and of thc 
fort of Gagroll mcrc maclc. The grcat mass of thc inllahitants arc 
Rajputs, but in the large towns a good izumbcr of Mullxnmadans 
arc found. The aboriginal tribes arc Bhils, who arc of peaceful 
disposition, thosc of a marlike cllaracter being found further wcsl. 
The soil in the low-lying tract,s is mostly rich 1)lack cottoll soil, on 
which the opium is grown, while all tlie high parts arc vcry rocky 
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and barren. Notwithstanding the largc area of forest, there is very 
little valuable timber. 

Thc ground topographically surveyed by the second party ullcler 
Mr. F. B. Ghdlcstone embraced portions of the district of Khandesh, 
Native or I-Iolltar's Nimar, and the Statc of Bamani. 

T l ~ c  Satpura rangc of hills extends through it, and hundreds of 
squarc nlilcs within the tract arc entirely uninhabited, though there 
is ample cviclcllcc that thc country must l~avc been fairly populated 
in i'ormcr timcs. Tigers, leopards, pauthcrs, bears, bison, and 
Salubhar dccr arc l~lentiful in the interior, but the sportsman incurs 
scrious risk in pursuing thesc animals through thc high spear-grass 
and forest. Mr. TIT. C. Barckley, onc of the assistant surveyors, 
mas terribly mauled by a bear, which he mounded, while engaged 
in surveying, and a Blleel guide was so severely mounded by another 
that lic dicd soon aftcr. The solitary bison inhabiting these llilis 
is also dcscribed as very iicrce and vindictive. 

Tllc party has still to work i11 two detachments, on the hills and 
plains, and the operations are of a complicated character. Those for 
the scason of 1 8 7 5 4  have been occul3ied i11 thc Native States 
between the Tapti and Nerbudda, a tract ncver before attempted to 
bc clclineatcd. 

Owing to thc mild and ~ulhealthy nature of the ground of the 
Central Provinces and Visagapatam Agency Survey1, the scale lias 
becil reduccd from tlic 1 inch to thc inch to a mile, with a view 
to getting ovcr tlle ground quicker. The topography obtained 
covers an area of 2,534 squarc miles, and connects thc previous 
work of this party with that of tlic Hycicmbad Survey along the 
castcrn 1)ounrlary ol the Upper Godavcry districts of Rakopili, 
Uliadrachelam, and Cllerla. The triangulation covers an area of 
5,132 square miles. Both Captain I-Ioldicli and Mr. Harpcr Irere 
subjected to much hardship and exposure in thc course of tlicir 
work, and thc latter fell a victim and died on the 23rd June 1876. 

'l'hc inhabitants of the vast jungle of Bustar, includcd betmeen 
thc Saveri and tile liighlailds of Jeyporc on the e a t  to tile Godaveri 
district talulis on tlic nrcst, is occupied by thc aboriginal tribe of 
ICoi or lcoitor, a braach oi thc great family of Gond. The ordinary 
mctliod of tlisl)osing of llie dcad is 1)y cremation. Itude uprigllt 
stone n~onuluents, cnllcd n~clzl~irs, are found planted along thc road 
in nlcmory of blic dcad, and some trilithoms (two uprigllt stones 
with a llorizontal onc) have also been discovered. Few districts in 

1 Sec Abstrnct for 1873-4, p. 13. 
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India of the same extent so universally abound in game as the 
eastern basin of the Godavery. Tigers abouncl, especially in the 
proximity of the river; bears, leoparcls, deer of several varieties, 
bisons or buffaloes, are Eoand; and snakes of great size and variety 
are plentX111. The chief product of the country is timber. 

The Bhopal ancl Mdwa Survey completed 2,237 square miles of 
topogl'aphy and 3,385 square milcs of triangulation, the ground of 
their operations lying east and west through the Bhopal Survey, 
north of the Nerbudda river and south of the parallel of 24" S., 
which is the Limit of No. 1 party. The country triangulated was 
uninteresting, being very flat, with isolated low flat hills, patches 
of jungle here ancl there, but generally cultivated throughout. 
Opium is the chief product about these parts; other grains are 
grown, but in small quantities, wheat being very expensive. 

As mentioned in last years abstract: the Bhasia, Garo, and Naga 
Hills Survey party was engaged in t h e e  detachments. The first, 
under Major Godwin Austea, accompanied the Duffla militaiy 
expedition against the tribes on the northern frontier of Assam. 
The second, undcr Captain Badgley, and the tliircl, under Lieut. Wood- 
thorpe, .R.E., mere employed in the Eastern Nag2 Hills south of tlie 
Sibsagar district. 

Captain Badgley was enabled to carry his triangulation from a 
side of the Assam Valley Series of the Great Trigonomctricd 
Survey, to work into the hills immediately to the soutll and 
east, with a vicw to obtain a good basis for the topography, ancl to 
establish a collnection with tlie work executcd by Captain Samuclls 
of t;lle Rcvenuc Survcy during a previous season in thc South 
Lakhimpur Hills east of the Dihing River. This hc succeeded in 
doing, and had securccl 792 square miles of triangulation and G67 
square miles of topography up to February 2nd, 1876, when tllc 
party was suddenly attacltcd by Nagav froin the villages of Snnna 
and Ninn, assistcrl by othcru from tlic village of Nolta, wllo cntercd 
the camp very carly in the morning ~uldcr the pretence ol furnishing 
supplies, and treacherously murdcred Lient. IIolcoml)c, Political 
Officcr, and 80 nativcs, besides severely mounding in thc space of a 
few minutes C3ptain Badgley ancl 61  mcn, of whom somc (lied 
afterwards. It mas entirely due to Captain Badglcy's fortitude and 
presence of mind under vcry trying circumstances, and while 
suffering from serious flesh wounds rcccived in combat 

with several Nagas, two of wliom hc killed, that tho remnant of the 

1 Page 14. 
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party, car~ying thc dying ant1 the wounded, werc extricated from 
tllcsc llills and brought safcly to thc station of Jaipw, where 
mcdical aid mas obtained on the 7th of February. Captain ~adg ley ,  
though ullablc to 'take any further part in thc field, recovered 
sufficiently to resumc his duties at Shillong by the time the party 
went there for the reccss. 

The cletachment under Lieut. Woodthorpe entered tlie Naga Hills, 
south of Golaghat, and proceeded into the interior, accompallied by 
Captain Butlcr, Political Agcnt. They had barely begun work wl~en 
they were attacked by natives from tllc large Naga village of 
Wokha. These, however, they defeated; and by this stroke an 
excellent moral effect was produced on the surrounding Naga 
villagers, most of whom then sent in friendly deputations. After 
this, work was continued in a north.easterly direction along the 
outer ranges of the Naga Hills, so as to join Captain Badgley's work, 
and complete what remained further south up to the Patkoi range. 
Owing, however, to thc disaster which had befallen Captain Badgley's 
party, survey work was closed on this side, and Lieut. Voodthorpe 
and Mr. McCay joined tlic punitive cxl~edition against thc Eastern 
Nagas; and, besides accomplishing a fair amount of topography, a 
good junction mas established ~ r i t h  Captain Samucll's work on 
the cast ; and the ~vhole length of the outcr and middlc rangcs 
south of district Sibsagar and part of Lakhimpur, or about 160 milcs 
ia  lcngth by 25 to 30 milcs in brcatlth, has been survcyeci. Tllc 
arcs surveyed by the clctachmcnt mas 1,607 squarc nlilcs on +-inch 
and 1,075 square miles 011 the 4-inch scales. Tllc season's total 
out-turn amounts to 792 square milcs of triangulation and 3,239 
squarc miles of topogmphy, or, onlitting ovcrlal>s and margins, 2,164 
squarc miles of actually ncvr area survcycd. 

A vcry lengthy and interesting account of tllc Nagn Hills aud 
tllc inhabitants is givcn in tllc nnrrativcs by Captain Badglcy a ~ l d  
Licut. MToodthorpc, which are inscrtcd in tlic appendices to 
Coloael Tlluillicr's rcport. 

Thc military cxpcdition dcs1,atchcd into thc Duffla Hills lIy tllc 
Govcrnmcilt of Indin mas accompauicd by a survcy party under 
Major Godmin Austcn, Licutcnnnt II. J. IIar~uan, R.E., having 
bcing nttachcd tl~crcto temporarily mltil the arrival of tllc formcr. 
Narainpur on thc Dikrnng Nullah mas reached on the 2nd December 
1874, and fro111 a bnsc on tllc banks of thc Brahmnputra a short 
scrim of triailglcs mas cxtcndcd northwarcl into thc D d a  Hae,  

B 4 
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Owing to the brief period during which tho mi l i t a i~~  mere in the 
country, the survey party nrme unable to remain beyond two and a 
half months. The out-turn of work amounted to 1,705 squaFe 
miles of entirely new topography, on the scalcs of 2 and 4 inches 
to the mile. A map on the latter scale, sho~~riag the results of the 
season's work in  the Duffla Hills, has been compiled by Major 
Godwin Austen, and is a valuable addition to our ~eograpl l ic~l  
ltnowledge of the region beyoncl thc northcrn frolltier of Assam. 
Lieut. IIarman, R.E., rendered assistance by surveying tile course 
of the Ranga River; and Mr. Lister, of tlie Royal Botanical 
Gardens, Calcutta, was assiduous in making a collection of plants, 
seeds, and dried botanical specimens. The Surveyor-Gencrl 
expresses a hope that these explorations on the Northern Assam 
frontier mill be continued, and is of opinioa that with tact and 
precaution all difficulties in  tlie way of visiting and cxploring the 
narrow strip of hills betmccn the Assam valley ancl Tibet may be 
overcome. 

I n  conscquence of Captain George Strahan's being temporarily 
cmploycd in connection with the Transit of Venus obscrvatioas, 
No. 7 (Rnjputana) party was conducted into the field by Lieut. 
E. P. Lcach, R.E. The arca triangulated was 5,160 squarc milcs, 
comprising most of the remaining good area or cultivated and 
thickly inhabited tract north of Jodhpur and Ajmerc -up to thc 
margin of the descrt of Biltanh. Thc country triangulated is very 
cnsy and open, littlc bctter than a sandy plain, with groups of sand- 
hills at  long intervals. The topography covered 3,741 squarc milcs 
of groun(1, and embraces nearly thc ml~ole of the Uritisll district of 
Ajmerc, l)esi(les portions of tllc States ol Kishcngarll and Jodhpur. 
During the recess progress was again madc with the cxtcnsioil of 
the large scale survey of Simla; and tliougll it was intcrruptcd by 
order of Government for a brief pcriod, i t  mas resumed aftcr an 
outhresk of cholera, which neccssitatecl mcasures for ol~taining a 
water supply. 

The services of an cxperieuced officer liaving bccn required to 
start a ncw topograpliical survey of thc Mysorc Statc, Captain 
George Strahan, It.E., 11ns been transferrcd to this duty, and 
Lieut. E. I?. Leach has again assumcd charge of No. 7 party. The 
operations of thc party have now been well extended towards the 
west, and are close upon the confincs of thc " Thur " or desert of 
Jesu1rni.r and Bikanir, in which water is vcry scarce, thc population 



small and scattered, and supplies most difficult to carry or procure. 
These obstacles mill probably necessitate a change of the scale of 
survey. 

The Topographical Survey of Mysore, ~vllich is estimated to 
contain about 27,004 square miles, was arranged for under orders 
from the Government of India in thc Foreign Department ; and two 
half parties froin the Trigononletrical and Topographical Survey 
branches were drafted 08 with the object of starting the necessary 
triangulation during thc season of 1875-76 as a basis for the 
topography,-tlle budget estimate llavins bcen sanctioned by the 
Chief Commissioner of Mysore at Rs. 80,000 for each party. 
Thcse two half parties were under Captains Strahan, R.E., and 
J. R,. RlcCullagh, R.E., and commencccl work in Kovember 18'75, 
\~-orl<ing froin the northern portion of tlie Mysore State, SO as to 
follow in the ~ralic of the completccl revenue and assessment 
measurements of tlie fields. The scalc adopted is 1 inch to the 
mile; but no fair estimates of the progress or cost can be made till 
tllc physical difficulties and peculiarities of the country and its 
people are fairly experienced. 

In  the Geographical, Compiling, and Engraving branclies of 
the Surveyor General's Office at  Calcutta good work has been 
done in thc year undcr review. The two maps of India, on 
tlle scales of 32 and 64 miles to thc inch, liave been proceeded 
with, but carly editions of these maps are not yet available. 
Maps of Bcngal, Behar, and Orissa, ancl of Assam, both on tlle scalc 
of 16 milcs to the inch, have been pl~otozincograpl~ed, and a map of 
Khclat and Bnlochistnn, on the same scale, llas becn colnpilcd from 
thc 1)cst available information. at thc requcst of tlle Foreign Depart- 
mcnt of the Govcrilitiellt of India. Progress has becn made with 
tllc drawing of the old Ganjarn ancl Orissa series maps, 1vhic11 by 
pl~otozincograpl~~ will bc soon available for nsc. 

In  tllc Engraving branch additions and corrections have bcen 
nlaclc to no less than 133 plates of different sizes, inclurling tllc 
plates of Simrns' plan of Calcutta, wit11 a view of bringing it up to 
date. A ncm survey ol thc city, to 1)c executed on rigorous l)rin- 
cil~lcs, is llo~vcver in contcmplntion, though no final arrangemc~it 
has as yct bccn come to. 

 ill^ l'l~oto~rophic llranch 142,371 coml~letr copies of maps 
1 1 3 ~ ~  been ~tl'llcb: off, t l l ~  incmasc of ~ o r k  in this brancll being very 
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considerable. The charts of the Marine Survey Department are 
reproduced by photozincography in this branch, which has also 
successfully undertaken the task of obtaining permancnt prints of 
life-convicts by carbon printing by tlie autotype process, during the 
cold season. I n  the Lithographic branch 193,449 cornpletc copies 
of maps have been obtained, including a map of the Lower Pro- 
vinces andeAssam jwisdictions, in twenty sheets, on the scale of 
8 miles to an inch. The total number of maps printed in the three 
branches amounted to 348,153, while maps to the value of 
Rs. 44,149 were issued to Government officials and the public 
during the year under review. 

IV. 

REVENUE SURVEYS OF INDIA, 1874-5. 

The number of Revenue Survey parties employed cluring the 
year under review was 14. Of these eight were engaged in the 
Punjab and North-west Provinces, and six in Behai1, Lower Bengal, 
Bombay, and Assam. Besides the abovc, four small parties were 
employed on detached duty, one on thc Ncpal Frontier Boundary 
Survey, one in Darjiling, one in Cachar, ancl one in the Darrang 
District of Assam. 

The total area of country surveyed amounted to 16,652 squarc 
miles, on the respective scales of 2, 4, 16, and 32 inches to thc milc, 
I n  addition to the above, 2,286 square milcs of country wcre 
triangulated, and 5,076 square miles traversecl and surveyed in 
boundary in advance. 

With the exception of f o ~ u  parties, three of which were engaged 
on larger scale surveys and one of which hacl no more work to do, 
all have given in larger returns of work cluring tlie year under 
rcview than in the preceding year. The cost of the Cadastral 

Survey, on the 16-inch scale, has decreased still further to three 
annas three pies pcr acre. I n  the Hamirpur district, wherc tllc 
fields average nearly two acres each, the cost per milc is only a fcw 
rupees more than tlle rates of first class 4-inch = 1 milc survoy, 
showing full arca, deiails of cultivation, fallow, wastc, kc., as 
carried out in thc Punjab and Oudll. Had a professional ficld 
survcy, with permanent fixed becii carried out in the first 
instance in the Punjab and Oudh, and the field malls been printed 
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and published, it is needless to observe that immense sums of 
money would have been saved. The present cadastral maps of the 
clistricts of the North-western Provinces can be readily kept up to 
date year by year at a mere nominal expense, thus rendering a 
wholesale re-survey after rc-settlements unnecessary. For ex- 
tensions of canals or railroads and othcr engineering projects, these 
large scale surveys, combined as they are with careful levelling, are 
invaluable, and mill save large expenditure in the futwe. 

During the past year 2,846 linear lines of levelling have been 
run in the districts of Dera Ismail Khan, Moradabad, Muttra and 
Bancla, Agra and Hamirpur, and have been connected with tlie 
main series of levels run by the Great Trigonometrical Survey of 
Inca .  Most of the Revenue Survey parties were inspected, both 
in tlie field and in the recess, by the Supeiiutendents, and much 
advantage is said to be derived from this newly introduced system. 

I n  the Upper Circlo, where operations are carried on undcr the 
general superintendence of Colonel Gastrell, the &st or Dera Ismail 
Khan party,' ~mdcr Colonel H. C. Johnstone, were for the most 
part confined to the low lancls of the Indus, south of Kalabagh, 
where the river emerges from the hills. Five principal and eight 
secondary stations of the Great Indus Series of the Great Trigono- - 
metrical Survey were collnectcd with tlie survey. The measure- 
ments of the two surveys agreed fairly mell, those of the Revenuc 
Survey being, ho~vever, al~vays in excess, a peculiarity which may 
be attributed to sand hills and brolien ground. 

l'hc Gurgaou S u r r ~ y , ~  undcr Captain Wilkins, complcted alto- 
gcthcr 1,348 s q ~ a r c  miles of 4-inch survey, connection being 
established ~ ~ i t l i  several stations of the Great Arc and Rahun 
Mcridional Serics. The tl~akbusfs, or settlement boundary maps, are 
dcscribcd as very good, but in thc Kurnal district the detail areas 
of the professional and scttlcuient survcys did not agree mell. A 
spccial invcstigation and report on this point will be madc t,o 
Government. During the season of 1 8 7 6 4  the Cadastral Survey, 
on the scalc of 1G il~cllcs to the rnilc, of the small native state of 
l'atandi was to have beell undertakoa. 

Tlle survcy of the State of Bhawalpur%as completed in the ycar 
under rcvie~v, by Captain D. C. Aucbcw, and tllc party was broken . .- 

I Src, Abstrncl or S u n  cbyn for 1873-4, p. 16. 
See Abstract for 1873-4, p. 17. 
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up- The Bhawdpnr State covers an area of 17,285.12 square miles, 
of which 5,082.02 miles arc village area and 12,203.10 desert, 
Captain Andrcrv has prepared a Statistical and Geographical Report 
on the Bhawalpur State, wllicll is to bc duly published. 

I n  thc BIoradabad district1 a gross arcs of 088 square miles was 
surveyed cadastmllg, on the scalc of 16 inchcs to the mile, by 
Captain Barroil's party. Esclusivc of waste tracts, tile avcrage 
size of the ficlds was 0.91 of an acre, wllich may afford a notion of 
the labour involved in tlie ficld by ficld delineation of tllis district. 
204 miles of levelling werc carried out in  connection m-it11 the above 
survey. The area in  the Moradabad district rcrnaining to bc 
survcyed amounts to 339 square miles. I n  thc case of the Muttra 
and Banda Cadastral Survey, though the avcrage size of the fields 
was much tlie same as in the Moradabad district, operations were 
much complicated by'thc fact of large ficlds being often tilled by 
two or more cultivators, and the ncccssity for the quasi-boundary 
between these patches to bc sho\vn separately for scttlemellt 
purposes. The utility of these cadastral maps is exemplified by the 
fact that the superintending engineer of the Light Provincial 
Railways had applied for tracings of thc sheets, to save the delay 
and expense of a separate survcy. The executive cnginccr of the 
Bulanclshahr division, too, states that thc tracings arc of the 
greatest help in laying out the irrigation lines in tllc Muttrn 
district. 

Goocl progrcss mas also made with the Agra and Ghazip~w Districts 
Survey, under Mr. E. T. S. Johnson. Tlle average size of the 
fields in  these districts was only .81 of an acrc. I n  the IIamirpnr 
district 1,238 square milcs in a11 mere survcycd hy Mr. Ro B. Smart, 
while in tlle Azan~garll district the party undcr Mr. Lane, fornzcl.ly 
employed in the Ccntral Provinces, complcted an out-turn ol 
399 square miles, and brought tllc old survey of Allallabad Canton- 
ment ancl Civil Station, takcli in 1867-68, up to date. 

I n  the Lower Circlc, where Colonel Macdo~iald officiated as snper- 
intendcnt, Licut.-Col. Oalccs was placccl in chargc of cadastral 
survey of tllc Shahnbnd district in Uellnr. I t  urns  orisinally 
arranged tllat this survey should l)c on t l ~ c  16 indl  sc:~l('~ jn 
consequence of tllc diminutive nvcrngc size of tllc iields (0273  of 
an acre), tile scale, after sonzc discussicn, 11'39 ificrcasrd 32 

--- 

I Sce Al)\tl.nct for 1873-4, p. 17. 
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inches. Tlic total area s~uveycd mas 685 square milcs, and the 
cost 12as. 4p. per acre, but Coloncl RIacdonald considcrs that wit11 
additional practice on thc part of tlie Amins the ratc may be 
reducccl. 

Thc 12th or Midilapur division survcy, ynder Riajor Sconcc, 
covcrcd an arca of 078 squarc nzilcs, ancl fivc stations of thc coast 
scrics and one station of tllc Sontli Alalunclla serics of thc Great 
Trigonomctrical Survey liavc becn coi~ncctcd wit11 tllc main circuit 
traverses. A very intcrcsting geograpliical report on thc rivers and 
eml~ankments of thc AIidnapur district is given by Rlajor Sconcc iv 
tllc Al~pcndix to tlic Rcvcnuc Survey Rcport. Thc cmbanliment 
on thc Zacc of the Bay of Bengal hc describes as a magnificent 
~vork ; it is in soillc placcs 25 feet in height, and 150 fcct in ljreadtll 
at basc. 

Tllc 14th cli~~ision, cr Dcarali Survcp, was formed out of tlic latc 
14th or Lakliimpur ancl 15th or Bhanralpur party, in ortlcr to 
dctcrminc thc alterations of land coilsequcnt on the cliangcs in thc 
coursc of the river, betn~ccn the Cliund~la rivcr and Goalundo. 
Nulllerous masonry pillars vcrc erected to inarli the limit of action 
of thc river, and connection of the scason's work mas madc with ten 
stat,ioila of tllc Bralu~laputra serics of the Great Trigonometrical 
Survey. 

Tlic bouildary bctmccn tlic Natiz-e States of Nepal and the British 
districts of Purncah and Bliagulporc ztras survcyccl by Captain 
Sai~luclls, in concert will1 tlic Ncpzlcsc officials, Tlic boundary is 
inarlccd by a substantial bank and clitcli, bclts of t~vcnty-onc yards 
on c.illicr sidc bcing marlicd as neutral growid, which is neithcr to 
bc cultivntcd nor cncroacllcd upon by citl~cr state. 

I n  tlic rainy scasoil of 1S74, Mr. 11. E. Gastrcll nras dcputed to 
iiwnsurc t l ~ c  alterations in grants of waste lancl in tllc Darjiling 
IIills. Ur~fort~u~latcly work was tokr:n up llerc a11~1 tlicre, a t  tllc 
instancc of t l ~ c  Dcputy Comrnissioncr, and no systematic connexion 
' was established, tliougl~ 25,OGLL acrcs in thc aggrcgatc nTcrc survcgcd 
in tllc tnro scasons. In consequence of tlic confuscd state of tllc 
l)ountlarics, both of forest la~lds ancl cultirated holdings, in various 
parts of ihc district, tllc Lieutenant Governor of Bcngal arrangccl for 
Cap tain Sm~dcman, wi tli an aclcqua tc  party, to complc tc the surrcy 
in two scasoils. Tl~is I\-orli Ilas lio\vc\-cr bccil now stopped, and 
Colonel Macdonalil spparcntly considers that tllc step is much to  
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be deplored. Mr. Edgar actually found more than 500 acres of 
ground in the Terai highly cultivated and inhabited, which had 
ncver been assessed, and were paying no revenue. The Government 
forest lands too require to be carefully demarcated and delineated, 
their present extent being most erroneously shown on the map. 
When a settlement of the district is required, a fresh survey will 
have to be commenced, and nearly d l  thc old work mill have been 
rendered useless. 

I n  the Bombay Presidency, as during the last season, two parties1 
were employed, via., the 10th and 11th Deccan Surveys. The first- 
mentioned party, under Captain Coddington, completed 1,900 square 
miles on the two-inch scale in the Nasik clistrict and tllc Pcint and 
Salgana States. The country is here poor, sparsely populated, and 
unhealthy. The other party, under Major H. C. B. Tanner, com- 
pleted 1,623 square miles on the same scale in thc Poona, 
Adhmeclnagar, Satara, and Sholapur Collectorates, the tract tonch- 
ing the Nizam's dominions on the east and the great scarp of the 
Gh&ts on the west. Major Tanner graphically clescribcs some of 
the magnificent scenery in.the Western Gllhts, which struck him in 
the course of his survey, and furnishes the reader with a very vivid 
notion of the general configuration and geological stiucture of the 
country he traversed. He proves very cogently that unless Govern- 
ment takes systematic and vigorous measures to promote vcgetatioil 
on the Bombay Deccan mountains, and so equalizc thc distribution 
of rain, the clownpour will soon wash away the thin crust of soil 
which covers the rocks. He remarks that i t  is melanclloly to con- 
template the future of Inclapoor and other Talukas similarly situatcd ; 
for though the land tax is light, yet constantly recurring farnincs 
knve reduced the mass of the people to great poverty, and unlcss 
the Govcmment makes extra exertions to increase the amount of 
mret cultivation from wells or to provide canal water at a reasonable 
rate, the future of the cultivation is gloomy indeed. 

I n  Assam, 1,663 square miles were surveyed on the two-inch 
scale by the 13th or Goalpara party, under Major R!tacdonald. The 
clistrict formerly belonged to the Kuch Behar Commissionership, but 
now forms a portion of the Chief Commissionership of Assam. A 
brief but cxhaustivc statistical account of Goalpara is given by 

! See Abstrnct for 1 8 7 3 4 ,  pp. 18 nhrl 19. 
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Major Macdondd in the Appendix to the Report. Survey operations 
werc also continued in the Darrang district, in order to revise 
thc boundaries of the Lakhiraj holdiilgs and the waste lands 
grants; and in the Cachar tea grants, to settle the areas which 
had to bc rcsumcd from grantees mbo had failed to fulfil all 
tllc coilditions under which they had originally reccivcd land from 
Government. 

1s 
During. the earlier part of the above year Mr. Medlicott's labours 

O( 
mcrc confinecl to the Satpura Hills. Towards the close of tho 

V 
smson he noticed the occurrence of rocks, which he considers as 
~ddoubtedly representative of the upper part of the series accom- 
panying the coal-bearing rocks elsewhere, at  a point much. further 
wcst thau previously known. Mr. Medlicott has recommendcd 
borings, but there is great uncertainty as to the depth at  ~vhich thc 
coal may be found. Up to the beginning of 1876 no definitc results 
had been obtained from the borings illstitutcd a t  Toondnee and 
Khapl~a. An interesting account is given by Mr. Medlicott in the 
Zccovds of a visit paid by liiin to Khatmandu in Ncpal, a country of 
nrhich better knowledge, both geological and topogmphical, is much 
to be desired. Mr. Mcdlicott's inspection mas necessarily brief and 
part,ial, but the continuity of the zone of newer rocks which fringes 
tlie Himalayan range to thc north-west has been established and thc 
occurrcnce of thc ~ ~ c m c r  tertiary groups also proved. At the com- 
mencerncnt of thc scason of 1876-6, Mr. Mcdlicott, in conjunction 
with Mcssrs. Tlicobdd and Lydckker, commenccd a revision of the 
tertiary rocks of thc North-west and Punjab, m-it11 thc main object 
of sceing whether tllc marked stratigraphical separation of two 
distinct groups of rocks in the Nahun country was nccompanicd 
by a distinction iurthcr west in their fossils. 

A knomleclgc of thc structure of Sind has long been of great 
import,ancc mith reference to a study of the tertiary rocks of India. 
Thc examination of the provincc has often been put off, thougll 
mith gcn t  r~luct~ancc, by the department. Tllc sections in Sind 
wcrc known to be unusually clcar and well exposed. Many of the 
rocks wcrc richy fossiliferous ; and though a very large number of 
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specics had becn already collected and described it had. become 
evident that they had been erroneously referred to the samc series. 
It was also highly probablc that in Sind a connecting link would be 
found between thc tertiaries of Cutcll ancl of the sub-Himalaps. 
Accorclingly Mr. Blanford and Mr. Fedden took up the examina- 
tioil of Sind in 1874, and beforc tlle end of thc season of 1874-5 
they had complcted s fair slietch of tllc geology of thc provincc, 
and resumed their labours again last ycnr, Mr. Blanford proposing 
to traverse the dcscrt to Jcssullnir and Jodllpur. l\lr. Fcdden llas 
nladc an escellcnt collection of fossils. During the summer Mr. 
Blanlord was engaged in working out the collections of the latc 
Dr. Stoliczka from Yarkand for publication, and in arranging thosc 
brought from Sind. A full sketch of tlle results is given in thc 
Xecortls. Mr. Blanford seems to have establislled tlic existcncc, in 
addition to the more recent and sub-recent deposits, of plioccnc, 
miocene, and cocene age rocks, all of ~ ~ ~ h i c h  had prcviously bcCI 
roughly grouped into old tertiary. I n  some places, again, there are 
still lower beds, tllc exact geological agc of wliich is not fixcd, but 
which partly at least are probably cretaceous. 

Mr. Willson has continued his worlc in the Bundelcund and 
Rewall country, and Mr. IIackct llas bccn cngngcd first in Raj- 
putana, and subsequently Ulwar. During tlle cntire season Mr. 
H~lglles was engaged in working up tllc geological maps of tlic 
Chanda country, with cspecial view to tllc coal-fields of the Wardah 
valley. During tlle season of 1875-6 he took up the continuation 
of tlic same geological arcs to thc south, and it is hopcd that hc 
will bc able to join on his work to tliat of Mr. King, who is cxtcnd- 
ing his examination from the soutll up tllc I-allcy of thc Godavery. 

Mr. Ball complcted his researches in tllc Raigarh and Ringir 
coal-field,' and publislicd a notice of it  in the Recortls. During thc 
followiag scason hc has becn engngcd in a revision of t l ~ c  Atgurll 
sandstones. Dr. Fcistmantcl, who recently joined the survey, has 
commcnccd tbc description of a history of the fossil flora of Cutc11, 
~vhicll Dr. Oldham considers will prove of great valuc and intcrcst. 
I n  spitc of scvcre indisposition Mr. King has continucsl his cx- 
amination of the Godarcry district, ~vliilc in the Nellorc and Onjiolc 
country Mr. Paotc succeeded in mapping s good area of the coast 
region. During the recess Mr. Poote completed a valuablc report 

1 See Abstract for 1873-4, p. 24. 
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on the Southcrn Mahratta country, and in the season of 1875-6 he 
was to continue to work northwards so as to join on to the God- 
avery and Rnjahmundry areas. 

During the year ~uldcr review, Vol. XI., Part 2, of the Memoirs 
mas issued, containing a detailed description of the salt-producing 
country in thc Kohat district, Tmns-Indus. The Records 
werc published quarterly as usual, and the following papers 
in thcm claim notice : On the " Altum Artush" by thc late 
F. Stoliczlia ; a note on the Geology of Nepal by Mr. Medlicott ; 
on the Khareean Hills in the Punjab by Mr. Wynne; a sketch of 
thc geology of Scindia's territories; a full sketch of the Shapur 
coal-ficlds with notices on the explorations in progress in the 

In 

,Ncrbuda vallcy for coal; also an account of tlle Raigarh and 
, Hingir coal-ficld by Mr. Ball ; while the directly practical bearings 
.of gcological research are illustrated by Mr. W. Blaaford's paper on 
,the ~rater.bearing strata of Surat, Mr. Hughes and Mr. Medlicott 
'on fire bricks, Mr. Mallet on coal measures near Hoflong, &c. 

Of the Pal~on to log in  Azcliccc thc publication of t,he Jurassic 
Ccphalopoda of Cutcll has bcen completed and issued, though 
thc preparation of the numerous plates occasioned much delay. 
Dr. Oldllaln considers that this is unquestionably one of the most 
valuable contributions to thc fossil history of the series ever issued. 
Good progress has bccn made in thc preparation of plates for the 
next issue, which will be devoted to the fossil flora of Cutch. Dr. 
Waagen, the palaoatologist, has unfortunately been compelled to 
resign his appointment, chiefly through ill-health contracted in his 
public labours, but arrnngelncnts have been made by which he will 
work up for publication thc description of the fossils collected by 
him in the Trans-Inclus region. 

Dr. Oldham, thc accornplisl~ed head of the suilvey, has resigned 
his post after a long and arduous career of over twenty years. 
Before commencing his service in India he had been on the Irish 
Survey, and was Professor of Geology at Trinity College, Dublin. A 
stntemcnt of his scrvices will be found at page 165 of the Memoir 
on Inciim~ Surbeys' and in the succeeding Abstracts. Hc was the 
first to cstnhlish the plan of stcadily mapping out t l ~ c  country from 
cast to ~vcst, ant1 to sct his faec against the desultory method of 
scv~tling geologists about from placc to placc to report on fancied 
tliscovcrics of mincmls. Thc abundant materials which. have been 
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collected during his administration will render the publication of n, 

general map of the geology of India a comparatively easy task. 
Dr. Oldham has been succeeded in the superintendentship by 
Mr. H. B. Medlicott, M,A., F.G.S., C.E. 

VI. 

During the past year no report of General Cunningham's opera- 
tions has been received in England. The last report received is 
still Vol. V. of the series, dealing with the researches in the Pnnjab 
during the season 1872-3, and reviewed in last year's " Abstract," 
pp. 26 et seq. 3 

The Secretary of State has drawn the attention of the Govern- 
ment of India to the fact that in the scheme originally prepared for 
the conduct of this survey it was provided that an annual narration 
of the progress of operations should be submitted to Government, 
whereas hitherto the object appears to have been to submit only 
detailed descriptions and discussions of results accompanied by 
illustrations, which works have of necessity appeared much in 
arrears. 

The second volume1 of Mr. Burgess's report dealing with his 
arch~ological investigations in Kattywar and Cutch has been 
issued in England during the year 1876. A notice of these re- 
searches will be found in the Abstract for 1873-4, pp. 41-44. The 
first chapter is devoted to Ahmedabad and its structures; the 
second, to Kattywar or KAthiAwSd, the Cuupcrarprv~ of thc Greeks 
and Romans and Sorath of the Muhammadans, the ancient geo- 
graphy and history of which is expounded ; the third chapter, one 
of considerable importance and some length, is by Mr. E. Thomas, 
F.R.S., kc., on the 8Ah and Gupta coins obtained from KAthiELwAd 
by Mi*. Burgess. Mr. Thomas has enlarged the scope of the chapter 
to the extent of collating the extraneous data bearing on the history 
of the dynasty, vie., inscriptions, written history, tradition, and 
coins. The fourth chapter is devoted to an account of the Valabhi 
dynasty, including a brief notice of Hwen Tsang's visit to Valabhi 
-- 

' Archreologiwl Survey of W e ~ t c ~ - ~  Indin. Report on the nntiquities of K&thiGwlZd 
and Kachh, being the result of the ~econd senson's operntion~ of tho Archzologicnl 
Survey of Wcstern Indin, 1874-5. By James Burgess, F.R.G.S., kc .  London, 1876 

(Allen, Triibner, King, and Stanford). 



(Fa-la-pi), and the fifth to ThSn. The celebrated rock inscription 
of Asoka as well as the S&h or Rudra DSmA and the Skandagupta 
inscriptions at  JunSgacLh form the subject of the sixth, seventh, and 
cighth chapters. 

The caves at Jundgadh and the temples of Mount Girnar are 
then dealt with, and thesc are followed by clcscriptions of thc royal 
tombs at J~snBgadli, of the temples at  Ghumli or Bhumli and Gop, 
and of the beautiful palace a t  Jamnagar, a veiy noticeable photo- 
graph of which is given. An interesting account of Kachh or 
Cntch (which has hitherto been an unnlorked field to the anti- 
quarian), its geography, modern and ancicnt, its pcople and history, 
is to be found in chapter XV., and the remainder of the volume is 
occupied with descriptions of the towns in Kaclih aacl Gujamt 
visited by Mr. Burgess. Translations of inscriptions from Belgaunl 
and Kaladgi, by Mr. J. F. Fleet, of the Bombay Civil Service, are 
given in an appendix to the work, which is illustrated by 74 plates. 

Mr. Burgess has also prepared a document of much utility wit11 
a view to meeting the recomrnenrlations of thosc who in 1873 urged 
upon the Sccretary of State thc necessity of acloptiilg systematic 
measures for the preservation of historic monumeilts in India. 
This paper consists of a series of provisional lists of the ailtiquitics 
throughout the differcnt collectorates of thc Bombay Presidency, 
Kattywar, Guzerat, thc Central Provinces, and Berar. The lists are 

' compiled from various sources, and largely from native reports, but 
si'tcr being widcly circul:~ted and eilrichcd with such information as 
can be supplicd by tlie local officcrs they will provc a valuable guide 
to the archzeologist, to the coml~ilcrs of the Gazetteers, and many 
others. Mr. Burgess ai,pends a List of queries, hawing attention to 
the chief lzends of information required in regard to every object of 
antiquity. These heads consist of the following : exact locality, 
work, age, style, size, character, and particulars of thc inscriptions. 
When this information has bckn all collccted it will be possible for 
thc archleologist to draw up a classification of thc various monu- 
mcnts, showing which should, in the first place, be kept up in 
pcrmancnt repair by Government ; secondly, ~vhicli should be 
rescued from further decay, but which would nccd only occasional 
s~~bscquent attention ; and, lastly, thosc of which, either from their 
advancccl stagc of dccay or comparative unimportance, it is im- 
possible or unncccssary to u~idcrtakc thc l)rescrvntion, but of which 
a rccord is dcsirablc. 
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No steps have been taken in the organization of the Arcl~zologi- 
cal Survey of Southern India, refcrrcd to in last year's Abstract," 
p. 44. The suggestcd appointment of Dr. Burnell has been rejected 
by the Government of India, and a proposal made to postpone further 
consideration of the matter. This decision is to bc deplored, as tllc 
deterioration of monumental rccords in Southern India is extremely 
rapid. Even in thc absence of a regular organized survey, pre- 
liminary steps, such as the preparation of lists of monuments and 
antiquities, similar to those drawn up by Mr. Burgess and referred 
to above, might be undertaken with great advantage. 

During the last three cold seasons (1872-6) copies have becn 
made by Mr. Griffiths, decorative artist, and students of the Sir 
Jamsetjee Jejeebhoy School, of the celebrated paintings in the 
Ajanta Cave temples. The original paintings themselves have 
been much damaged by damp and by animals infesting the caves, 
chiefly through the neglect to provide sooner doors and shutters to 
the apertures in the caves. This precaution has now been taken, 
and has been found to answer well. The copies of the paintings 
have been deposited in thc India Museum, and will in some measure 
replace the valuablc copies taken by Major Gill under the orders of 
the Honourable Court of Directors, and destroyed in the fire at the 
Crystal Palace. 

INDIAN METEOROLOGY AND TIIE MADRAS OBSERVATORT. 
' 

The recent re-organization of the Indian Meteorological Depart- 
ment, referred to in last year's Abstract, pp. 46 el seq., has delayed 
the submission of the usual Bengal Meteorological Report for 1875. 
AS, however, under the new system the local reports will be sum- 
marized, digested, and reviewed in the general report of the Meteoro- 
logical Reporter to the Government of India, the chief interest will 
henceforth centre in this latter production. Mr. Blanford pro- 
poses to deal with the year 1875 as a commencement of the new 
echeme by which attempts are to be made to deduce generalized 
conclusions from the basis of local observations. This report is 
understood to be in preparation. 

The reports received in England during the past year (1876), 
comprise the following :- 



Report on the Government Observatory, Colaba, for tbc year 
ending 30th June 1876 : 

Administration Report of the Meteorological Reporter for tho 
Bombay Presidency, Rajputana, and Berar for 1875-6 : 

Reports on meteorological observations in the Korth-West Pro- 
villccs for 1874, Punjnb for 1874,, Hydcrnbad assigned districts 
for 1874, Mysore for 1874, and Oudh for 1876-6. 

The regular scries of magnetical and meteorological observations, 
amounting to five per diem, were continued regularly at  the Colaba 
Observatory during the year 1876-6. The &.st assistant a t  thc 
Observatory, Mr. I?. Chambers, was appointed on the 17th November 
1876 to fill the new office of Meteorological Reporter for Bombay, 
and he has taken the opportunity to give in his Administration 
'Report for 1875-6, a brief history of prcvious endeavours to pro- 
sccutc geograplucal meteorology in the Bombay Presidency. 

The first attempt at  systematic registration at provincial stations 
in the Bolvbay Presidency was madc in 1861 at t\velvc principal 
stations of European troops. These observations were made under 
the superintendence of the senior mcdical officer by hospital 
assistants trained at the Bombay Observatory. The training mas, 
llnvever, generally speaking, of a very imperfect nature, the in- 
struments incomplete and seldom verified, ancl the entries of ten 
questionable. I n  18b2 a new impetus was given by the trans- 
mission of five completc scts of new and vcrificd instruments from 
Englaud, which wcrc located at Belgnuru, Poona, Bombay, Deesa, 
and Karachi. I t  mas hoped by the Board of Directors that the 
zcal and cnergy of the medical officcrs and their love of science 
would suffice for the due registration of the observations without 
tllc entailment of any public cxpenditare. This arrangement, 
Iiowcver, would not work, and in 1866, two European soldiers, 
previously trained at the Observatory, wcrc told off for service a t  
each station, on a salary of 11s. 26 per nlensem ; and this marks t,llo 
commcnccment of thorough and trustworthy registration. The 
programme comprised observations on the followiilg meteorological 
phenomena at 0.30 a.m. ancl 3.30 p.m. : Barometric pressure, 
tcmpcraturc of air and evaporation, direction and pressurc of the 
mind, cxtcnt of cloudy sky, rerna1.k~ on tlic weather and clcm-point 
11y Dsnicll's ant1 Itcgnnult's hygrometers. Tllc following observa- 
tions wcrc talic11 oncc n day : Maxima and nlinima of tllc ther- 
~nolnctcr in the SNII aud on (he grass, usxima and llliainla of tl,c 

c 3 
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air and of evaporation, amount of rainfall, with two gauges, al,d 
of ozone. Besides the foregoing, on the 21st ~f each month, obser- 
vations of the first seven phenomena were taken at each of the 
twenty-four hows, 

Of these different observations, Mr. F. Chambers remarks that 
those on evaporation and ozone are, judgiug from the present 
standpoint of meteorological science, probably unnecessary, while 
instruments for measuring the velocity of the wind instead of its 
pressure have recentfly come into use, besides more sensitive wind 
vanes than were formerly used. Nevertheless, provision was made 
for securing a very complete and correct registration of observations, 
but owing to the veiy different way in which the instruments mere 
exposed, a comparison of the registers was impracticable. 

Mr. I?. Chambers remarks that the chief reforms which the n e t  
Reporter for Bombay, Rajputana, and the Berars will have to see 
to, will be to secure, firstly, greater uniformity in the mode of 
exposing the thermometric instruments ; secondly, new wind in- 
struments erected in  perfectly exposed and unobstructed sites ; and 
thirclly, improved hygrometers. It is also very desirable that an 
attempt shoulcl be made to give a1)solute value to thc old obser- 
vations by a redetermination of the crrors of the instruments, of 
which most of the important ones are still uninjured. 

Besides the five observatories at Bombay, Rclgaum, Poona, 
Deesa, and Karachi, there are to be started fourteen others of thc 
third class, i .e.,  where only two complete sets of observations daily 
are to be rccorded. The observers will have no calculations to 
make, but only to register readings of the instruments at stated 
times, and for this cxtra work they are to receive Rs. 16 per 
mensem. 

The inspection of the instruments ancl observing stations being 
a matter of considerable importance, Mr. F. Cliambcrs macle it his 
duty on being first appointcd Meteorological Reporter to bring tllc 
existing observatories into working order. Be took with lliln a 
set of portable instruments which had been prcviously comparcd 
with all the standards at the Observatory with a vicw to determine 
the errors of thc local instruments in use. Poona, Sholapur, 
Belgaum, Vingorla, Goa (wherc tho co-operation of thc Portugucsc 
Government was secured), and Ratnagbi wcrc visited. 011 

Mr. Chambers' return to Bombay the travelling haron~eters were 
compared with the Colaba standard, and the errors were found 
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to be the same as at  starting. At the end of January 1876, 
Mr. Chambers commenced a tour from Bombay to Karachi, through 
Sind to the Upper Sind frontier district, and back through Cutch 
and Kattywar. 

Mr. Chambers remarks of his inspection tours that among the 
advantages sccured by them may bc mentioned the determination 
of thc instrumental errors, and the conversion of observations for 
past years into absolute measures of the various phenomena re- 
corded, rescuing them by this means from tho stigma of doubt. The 
improvements required a t  each station have been brought to light, 
the best sites for stations have been selected, and local defects have 
been avoided. 

An important paper on "The Meteorology of the Bombay Presi- 
dency" has been completed during the year 1876 by Mr. Charles 
Chambers, F.R.S., Superintendent of the Colaba Observatory, and 
has been presented by the author to the Royal Society with a view 
to publication. The work consists of four pads-the £irst dealing 
with registrationti of meteorological phenomena a t  the Colaba 
Observatory during a period of twenty-seven years; the second 
with moclerately full observations at  fivc military stations in the 
Bombay Presidency during a period of ninetecn years; and the 
third with large numbers of observations from civil hospitals and 
revenue stations, being those of selected registers extending ovcr 
various periods from not less than a fortnight up to a nunlher of 
years ; in this part the phenomena treated are temperature of thc 
air, winds, and rainfall only, and the extcnt of territory to which 
the observations refer includes the wllole of the Presidency, Sind, 
and thc western half of Rajputana. I11 the f ~ u r t h  part are dis- 
cussed the general distribution (as regards both space and season) 
of temperature and rainfall, and the variations of the wind ; first 
with respect simply to the physical geography of the country, and 
then in combination with certain theorcticsl view, the elucidation 
of which, by mcans of the dynamical theory of hcat and the kinetic 
theory of gases, occupies much space. 

Nearly half the memoir is devoted to the work of the Colaba 
Obscrvatory, of thc history of which a short sketch is given. The 
design of this part is to give a compendious account of the results 
of n, long and continuous mailltcnancc of the Observatory, both in 
the shape of numcrical determinations of meteorological elements 
and of their periodical and other variations, and in throwing Light 
by means of these upon the physical conditions and actions which 
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give rise to the observed relations between different phenomena, 
and to the variation of these relations with time. 

I n  the course of tlie work the author introduces sevcral new 
modcs of picturing clearly to the mind, and of represellting graplli- 
cally, the general results of the various pliellomena observed; hc 
also clevelops st theory of aerial circulation, inclucling a clynamical 
theory of convection currents, tvliich is original, so Par as 
knows, put forth now for the first time. 

Of the report of Mr. Elliott on meteorological observations in 
the North-West Provinces for 1874, Mr. Blanford observes of it, 
that, judged both by an absolute standard and by comparison d t h  
all previous reports, i t  is one of high merit, and that much has 
been done towards making the observations of past years worthy 
of some confidence. I n  the case of the Punjab, Oudh, and Berar 
observations, from various causes, the records arc pronounced by 
Mr. Blanford as of little trustworthiness. 

A useful new serial publication has bccn issued by Mr. Blanford, 
under the name of " Indian Meteorological Memoirs,'' being occa- 
sional discussions and compilations of metcorological data relating 
to India and the neighbouring countries. It is not intended to 
issuc the parts at fixecl datcs, but papers acccptcd for publication 
will be printed and issued as expeditiously as circumstances will 
admit of. The work is designed as a vchicle for publication of 
such portions of the work of the meteorological officers as clo not 
form part of the regular Amual Report on the Meteorology of 
India. Thus dcscriptions of local climates, of important and 
unusual phenomena, and of investigations in mctcorological physics, 
rnill more fitly find place in the prcselit serial. Part I .  of tllc first 
volume contains three papers, viz., (1) on thc minds of Calcutta, 
(2) on tlle mcteorology and climate 01 Yarkand ancl Kashgllar, 
being chiefly a discussion of registers ltcpt 1)y Dr. Scully during llis 
deputation with the Mission in 1871-5, and (3) on the diurnal 
variation of the barometer at Simla. 

An inquiry was made last year into the operations of tlic Madras 
Observatory for the past thirteen years, with tllc vicm of ascertain- 
ing the actual work done both in obscrvations and reductions. A 
catalogue of about 2,200 stars observed 1)et~vecn 1863 ant1 1868, and 
chiefly selected from Taylor's iVIadras Catalogue and that of tli e 



British Association, still awaits completion. Therc are also obser- 

vations of the sun, moon, principal and minor planets, of ~ o n a t i ' s  
comet of 1868, the mean places of the 144 Nautical Almanac stars 
from 1853 to 1858, observations of Mars at the oppositions of 1854 
and 1856, of moon culminations for longitude, and a long list of 
occultations of planets and iixcd stars and of the phenomena of 
Jul>iter's satellites, wliich completc the old astronomical arrears 
previous to 1861. With the exception of the minor planets, 
Donati's comet, and the occultations, all thesc observations are 
reduced and ready for press. 

I n  1861 the equatored by Messrs. Lerebours and Secretan was 
used to good advantage by the discovery and observation on 
fourteen nights of the planet Asia. These observations were a t  
once reduced and printed in the Asl~.o~zo~n.ische Naclwichten. A 
conspicuous comet, which appeared very suddenly in July, as well 
as the Solar Eclipse and the Transit of Mercury in the same year, 
were duly observcd. I n  1862 the new transit-circlc was completed 
and brought into use ; and the equatoreal work was heavy, comprising 
thc refinding of Asia on her first return to opposition after discovery, 
observations of the comct for which the ycar was meinorablc, and of 
Encke's comct. Thc first of a series of measurements of the planct 
Mars whcn in opposition, by differences of right ascension from 
ad,jacent stars near his rising and setting, was taken in September 
and October, and 49 observations merc secured, but no final reduc- 
tion of them has been effectcd up to tllc present. The object of 
this operation is to correct thc va,luc of thc solar parallax on thc 
sun's mcan distance from tlic cartli. Thc rcpctition of thesc 
measurements at  successive oppositioils of Mars is an important 
work, and it call bc carried out to the best advantage at a tropical 
observatory like liadras. In  1863 tlle new transit-circle was in full 
work, and satisfactory results were obtained tliroughout the year. 

Thc year 1864 was a pre-enzinently successfi~l one as regards the 
gcncral work of thc Observatory. Tllc maximum number of obser- 
vations with tllc transit-circlc was attained, viz., 2,681. With the 
cquatorcal the planct Prcia mas dct,ectccl ; but the supposition of its 
bciag a new planet was clissipatcd by tllc calculation of its orbital 
elcl~mntspmllich provcd it to bc iilcnticnl n.it,ll tllc one discovered by 
1'1-O~CSSO~ D'Arrest at Copcnliagcu in 1861. Allotllcr new planet 
(Sappho) was iliscovcrcd and its orbit calcnlatctl. Tllc l,lanct Mars 
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being again in opposition in November, a second series of merential 
right ascensions mas observed, for investigation of the solar parallax. 

The new equatored by Messm Troughton and Sims was received 
carly in 1864, but the dome under which it had to be used had to 
be removed for the officers of the Great Trigonometrical Survey, to 
enable them to fix surrounding stations with the centre of the 
Madras transit-circle. On completion of these operations the rc- 
construction of the dome was undertaken on improved principles. 
Thc chief event of the year 1866 was the mounting of the new 
equatoreal ; and of 1868, the total eclipse of the sun on August 18t11, 
one of the chief results of ,  the Masulipatam Expedition being the a 

detection of bright lines in the solar corona. The third series of 
Y measurements of Mars for investigation of the solar parallax was , 

made with the new equatoreal in February 1869, and though thc 
opposition mas by no means a favourable one, the stability of thc 
instrument gave the observations a weight to which the two formcr 
series in 1862 and 1864 with the old equatoreal could lay no claim. 
The observations of D'hrest's periodical comet were the operations 
of principal interest in 1870. An ingenious electrical discharging 
apparatus for firing the Fort gun as a time signal was dso adopted. 

The year 1871 was one of heavy extraneous work. A fourth 
series of observations of Mars at  the opposition in March and 
April mas made with the new equatoreal as in 1869. The laying , 

of the submarine cable to Singapore led to the necessary obser- 
vations being secured for determining the longitude between 
Madras, Singapore, and Batavia. The central shadow path of 
another total eclipse of the sun across thc Prcsidency on 12th 
December led to the cquipment of scveral local cxpcditions, as 
also of somc from England, France, and Gcrmany. Thc station 
selected for the Government Observatory party was Avenashy in 
the Cobbatorc district. Three successful pictures of the totality 
mere obtained, showing the corona and othcr phenomena. Thc 
annular eclipse of the sun on Gth June yielded results equal if not 
superior in interest to those of the total eclipse expeditions. Four 
good photographs whcre taken of thc annular phase. Two obser- 
vations of Biela's comct wcre takcn under unusual circumstances, 
after a period of cighteen ycars, during ~.vIiich it had been given up 
as a lost or annihilated cornct. I n  1873 thc rncridian circle was 
used cxclusivelp for star places, to cn~nplctc tlic catalogue in hand. 
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A fifth ancl more favourable series of Mars observations was takcn 
in April and May with the new equatoreal. 

The year 1874-5 was devoted to finishing works in  hand 
and preparing them for publication, rather than to accumulating 
more observations. Considerable progress has been made in this 
direction, and it is anticipated that ere long arrears of every kind 
will be completely cleared off. The Star Catalogue, which is being 
made by means of the meridian circlc, is very nearly finished. Thc 
observation of the transit of Venus was a failure a t  Madras owing 
to cloudy weather; but valuable aid to observers at Karachi, 
Muddapore, and Roorkee mas rendered by means of telegraphic 
determinations of longitude. 

The transmission of Madras mean timc to every Government 
telegraph station daily at  4 p.m. has been continued throughout 
the last-mentioned year, and the telegraph to the Master At- 
tendant's Office for weather warnings was serviceable during threc 
stormy periods. 

VIII. 

Thc geographical explorations carried on beyond the British 
frontier during t,he two ycars abovc mentioned have been unusually 
important, besides the valuable results clerived from the Yarkand 
Mission referred to in last year's Abstract. The Havildar who had 
been dcputecl to survey unknown portions of the head-waters of 
the Oxus, a,nd thc Pundit mllo had bccn instructed to survey tllc 
direct road from Ladakh to Lhasa, 110th returned to the head- 
quarters at  Dcllrn almost simultaneously, and brought cach 
numerous journals, records of astronoivical observations, and routc 
survcys, which Captain Trottcr, mllo nras on the point of returning 
to England, volunteered, by remaining in India, to put into shape 
for publication. Thc " Report on the Trans-Himalayan Explora- 
tions clurii-tg 1873-4-5" has, homrcver, not appearcd up to the present 
datc (February 1877), though it is possiblc that thc narrative of 
thc jonrncy of thc Pundit, through Tibet with its acconlpanying 
obscrvatious and inap may bc published scpamtcly. Thc brief 
abstract accounts or lhese journcys givcn in Colonel Walkcr's 
report enablc us to summarize the results. 



The Havildar, who is well known for his journey in 1870 from 
Pcshawur through Chitral to Badalishan, started from Kabul in 
the guise of a travelling merchant on the 3rd November 1873, and 
struck at once northwards, instead of taking the more circuitous 
and westerly route by the Bamian Pass. He crossed the Hindu 
Kush range by the Sar-ulang Pass, and passing Khinjan took tile 
direct north-easterly routc by Nsrin and Ishkauish to Faizabad 
on the Eokcha in Badakshan, the greater part of which route had 
never before been surveyed. Thence he turned westward to Rustak, 
and from thence due north to Kolab, crossing the Oxus at Samti, 
which is the point above which the river assumes the name of 
Panjah instead of Amu. His instructions were to ascend the 
stream, keeping closely to its course, but as this would have led 
him away from the main roads and awakened suspicion, he had to 
stick to the frcquented roads, and accordingly proceeded vib 
Khuwalin and Sagri-Dasht to Hila Ehumb (the capital of Darwax), 
where he again struck the river at the northernmost point of thc 
bend in its course tluough the mountains between its rise in the 
Pamir and its downward plunge into the plains of Kolab and 
Badakshan. From I<ila Khumb the Havildar advanced for a 
distance of about 50 miles in a south-easterly direction along the 
bank of the river, making a detour to Kila Wanj e12 rozcte, this 
being apparently in order to avoid having to follow the path along 
the river, which, in many places where the clifFs are perpendicular, 
consists of supports of rope attached to iron pegs driven into the 
face of the rock. The traveller makes his may along with his feet 
on tlie rope supports, while he llolds on to tlic pcgs with his hands. 
The Havildar finally reached Yazghulam, the frontier villagc of 
Darwaz. Here he was most unfortunately turncd back, under 
orders from the Kllan of Darmax. Thus his exploration of thc 
Upper Oxus mas stopped at the distancc of about a clay's journey 
from Pigish, the lowest point reachcd by Captain Trotter's native 
surveyor from thc opposite direction just two months previously. 
Being very anxious to complete his survey of the bend of thc rivcr, 
and being ignorant of what the other explorer had donc, thc 
Havildar returned to Faizabad by his former routc, and tllencc 
proceeded to Islikasllim, tlle point whcre the Oxus makes its bend, 
whence he followed tllc river for about 35 milcs, but tbcn 
again stopped, this time by tllc guards on tllc Sliiguan fsonticr. 
Thcre is tlius a gap of al~out 20 lnilcs l~cbwccn tllc work of the 



Havildar from tllc ~ r c s b  and that of Captain Trotter's agent from 
the east, nrhicll is much to be regretted ; but on the other hand it 
is a matter of congratulation that so large a portion of the course 
of the Oxus, w l ~ c h  was unknown when that river was adopted as 
the northern boundary of Afghanistan by the British and Russian 
goveinments, has now become clearly defined. 

Being ulzablc to complete the survey of tlle river, the Havildar 
returned to IColab, and from thencc struck westward througll 
regions north of thc Oxus, of the geography of which very little 
mas known. His route determines the position of the important 
town of Rubadian, and proves that the Surlih-a11 river (also called 
thc river of ICaratigin, Kizil-su, or IVnlisll-ab), which rises in tlie 
Alai plateau, south of I<hokand, joins tlic Oxus not near Kola11, as 
has long becn supposed, but a point about 80 miles lower down. 
His route survey was carricd southwards from ICubadian, crossing 
thc Oxus at the sirnaj ferry (probably the Smachik of some maps), 
down to I<hulm, from whence lle travelled eastward to Rostak, 
where he had left solnc propcrty, and thencc back to India by the 
Bamiau Pass and Kabul. 

The Havilclar's explorations in Kolab aud Kubadian cover part of 
the ground travcrscd by the Russian expedition to Hissar in the 
summer of 1876, and thc longitudes and latitudes of those two 
towns as detcrmiued nstronomically by tllc Russians agree very 
fairly with thc positions as deduced from the Havildar's previous 
work at those places. A second conilecting link has thus been 
obtained bctwcen thc British and Russian Silrveys in Uentral Asia,. 

Tlle Mullah, a man of good education, had accompanied the 
Havildar as far as Jalalnbad, from which place he started on the 
28th September 1873 with the object of ascending the Kunar river 
a9 far as its sourcc in tllc Hindu Kush range. He was enabled to 
follow tllc course of thc river as far as Asmar, but from that point 
to Mirkaudi had to makc a detour, as the Khan of Asmar was at 
nrar with thc ncigllbouring I<afFr tribes. He therefore made his 
Tvny over the hills on thc left bank of the ~.iver to Janbatai, a place 
on thc IIavildar's route in 1870 from the P~unjab in Badaksllan, 
n~lrich routo thc Mullah follo~vcd as far as Chitral. At Chitrd he 
nrns dctaincd soinc timc, but evcntually managed to bc allowed to 
makc for Sarlladd Wald~an, and thus struck into new ground. He  
asccndcd thc coul.sc of tllc rivcr, vih Mastuj up to the Barogllil 
Pxqs, which 11c crossed, and descended to Sarhadd-i-Wakhan, the 



position of which had been fixed by Captain Trotter. The 
work was very carefully executed, ancl shows that the positions of 
Dir and Chitral as given by the Havildar must be altered by a few 
miles. It gives the entire length of the Kunar river with tile 
exception of a length of 25 miles above Asmar. 

The journey performed by the Pnndit Nain Sing is among the 
most important, as regards geographical discovery, that has been 
made in the present century. For the first time the vast lacustrine 
plateau of Tibet has been traversed by an educated traveller, who 
mas able to take observations and describe wl~at he saw ; and thus 
a great increase has been macle to our scanty knowledge of Tibet. 

Nain Sing, a native of the mountainous district of Milam in 
Kumaon, is the chief among the natives trained by Colonel Mont- 
gomerie, and his travels beyond the Himalaya havc won for him a 
place in the foremost rank of Asiatic explorers. His geographical 
labours were commenced upwards of twenty years ago. He mas first 
in the service of Captains H. and R. Strachey, and then in that of 
Messrs. Schlagintweit, in Kashmir and Ladak, during 1866 and 
1867. He then joined the Education Department, and was head- 
master of a Government vernacular school in his native district of 
Milam from 1858 to 1863. I n  the latter year Coloml Montgomeric 
trained him as an explorer, and he has sincc becn constantly 
employed in the department of the Great Trigonometrical Survey. 
His famous journey to Lhasa, in 1865 and 1866, earned for him the 
reward of a gold watch from the Royal Geographical Society. I n  
1867 he visited the Tibetan gold mines of Thok-Jalung, and in 1873 
he accompanied the mission of Sir Douglas Forsyth to Yarkancl. 

I n  July 1873 Pundit Nain Sing sct out from Leh on his final 
and most important journey, to cross the platcau of Tibet to Lhma, 
and thence to make his way down into Assam. 

Nain Sing reached Tankse, near the frontier, on thc 21st of July, 
and entered Tibet, at Chhgra, as a Lama professing to be goiug on 
a pilgrimage to s temple near Rudok. At first he followcd the 
Chang-chenmo road to Yarkand, crossing the Marsemik-la at a 
height of 18,420 feet above thc sea, and then turned to the east 
by a route over the Kin-la, which is still higher than the Marsemik, 
reaching Noh, a small village of the Rudok district. The propess 
was slow, as a11 baggage is carried by sheep, 20 to 26 lbs. each, 
which are never fed, and livc on the pasturage by the road-side. 
Yet, out of the twenty-six which originally started from Tankse, 
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nrhcrc there arc t ~ v o  lvonasterics and 700 lamas, and here he madc 
out that the Brahmaputra contiuucd its castwarcl course for 30 miles, 

' ancl then turned south-east. ' At Chetnng the routc ascended the valley of tlic Yelung, a 
iributary of thc Brahmaputrn, on its right bank, ~vllich flows 
i,hrough ancl a iicll Eertilc valley ~~rlierc tllerc arc fruit trecs and 
large patchcs of wheat and barlcy. Aftcr 3G inilcs tllc Dalatang 

is reached, a grasqy cxpnuse strctclling for 15 miles to the 
Karkang-la, a pass ovcr thc ccntral chain of thc IIimslaya, 16,210 

'@ct above the scn. Seventy miles to thc south, ovcr n lofty region, 
;?rought tllc traveller to tlie Kya-liya Pass, lcading dolrrn into tlie 
,t~\~an,rr valley, on the soutlicrn slopcs of tllc southern chaiu. Hcre, 

b e  Chona-jong, iu tlie Chukhang valley, therc is a great exchange 
LC( 

.art, where tllc Tibetan rnercllants inect thosc fro111 Assam. The 

-f 
~arliet, a t  its height, contains scvcral huurlrerl shops. Thc Pundit 
bas detained ill Tamang for some moizths, and evcutually reached 
)cltilguri in Assam on thc lst, and Calcutta 011 the 11th of Marc11 
875. 
This rcally magnificent exploring achievement has yielded rich 

nrl valuablc geographical rcsults. Tlic distancc from thc Pnugong 
rake, by TJliasa, to Odfilguri, is 1,310 miles of previously unknown 
xntly, csccpt for a vcry short clistnncc travcrscd by the Yundit r5 
1972 ; 1,200 miles nrrrc cntirclg nn l ino~n  ; and the ml~olc estcut 

'1s traversed ~lrith bcarings and f$cicing, 27G astronomical ohscr- 
' ations wcrc taken for latitude, nud 497 for clcvatioll abovc tlie 
'11u. 'l'lto castcrn cstrcillity of tlic Pangong Lalic \I-ns scttlcd, a 
kstcm ol nunlcrous lslics wlcl rivers \\;as discovered, tlic existence 
)I' illc siio~vy range of tlic nortl~crn Rimnlaga (Gnngclis-ri) mas 
'early clcmonstmtc~cl, scvcrnl pcnks wcrc fixed, 30 ivilcs of tho 
1 

~srnlin~aputrn was discovcrecl, and thc Tawang routc from Tibct to 
~ d i a  llra,s survcycd. 
Nain Sing, tllougll littlc past tllc prinlc of lilc, has bccolllc 

tnrccblcd l)y csposurc in Tibct and other trying climates, anrl has 
:rn compelled to  givc up tlic ]~nblic servicc. IIis arduous and 
'*illiant scrviccs Iiavc, lionrcvcr, not 1)ecn allowcd to pass ~ m n ~ t i ~ ~ d .  
IC I'aris Gcogral~liical Socictg Iiavc awarded him a gold watcll, 

Srcrchry of State, OII tlic rccomlncudation of tllc Govern- 
,:nt of India, lias sanctioned tho grant to hilll 01. ;1 village in 
()hilkund, with a jumma of Its. 1,000. 



position of which had been fixed by Captain Trotter. The 
work mas very carefully executed, and shows that the positions of 
Dir and Chitral as given by the Havildar must be altered by a few 
miles. It gives the entire lcngth of the Kunar river with tile 
exception of a 1eng.th of 26 miles above Asmar. 

The journey performed by the Pundit Nain Sing is among the 
most important, as regards geographical discovery, that has been 
made in the present century. For the first time thc vast lacustrine 
plateau of Tibet has been traversed by an educatecl traveller, a h o  
was able to take observations and describe what he saw; and thus 
a great increase has been made to our scanty knowledge of Tibet. 

Nain Sing, a native of the mountainous district of Milam in 
Kumaon, is the chief among the natives trained by Colonel Mont- 
gomerie, and his travels beyond the Ilimalaya have won for him a 
place in the foremost rank of Asiatic explorers. His geographical 
labours were commenced upwards of twenty years ago. He was fist 
in the service of Captains H. and R. Strachey, and then in that of 
Messrs. Schlagintweit, in Kashmir and Ladak, during 1866 and 
1867. He  then joined the Education Department, and was head- 
master of a Government vernacular school in his native district of 
Milam from 1858 to 1863. I n  the latter year Cololzcl Montgomerie 
trained him as an explorer, and he has since becn constantly 
employed in the department of thc Great Trigonometrical Survey. 
His famous journey to Lhasa, in 1866 and 1866, earned for him the 
reward of a gold watch from the Royal Geographical Society. I n  
1867 he visited the Tibetan gold mines of Thok-Jalung, and in 1873 
he accompanied the mission of Sir Douglas Forsyth to Yarkancl. 

I n  July 1873 Pundit Nain Sing set out from Leh on his final 
and most important journey, to cross the plateau of' Tibct to Lhma, 
and thence to make his way down into Assam. 

Nain Sing reached Tankse, near the frontier, on thc 21st of July, 
and entered Tibet, at Chjgra, as a Lama professing to be going on 
a pilgrimage to temple near Rudok. At first 1~ followed the 
Chmg-chenmo road to Yarkand, crossing the Marsemik-la at a 
height of 18,420 feet above thc sea, and then turned to the east 
by a route over the fi-la,  which is still higher than thc Marsemik, 
reaching Noh, a small village of the Rudok district. The progress 
mas slow, as all baggage is carried by sheep, 20 to 26 lbs. each, 
mhicll are never fed, and live on thc pasturage by the road-side. 
Yet, out of the twenty-six which originally started from Tankse, 
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ml~cre there arc two monasteries and 700 lamas, aud hcre hc madc 
out that the Bmhuzaputra coiltinued its eastward course for 30 miles, 
and then turned soutlz-east. 

At Chetnng tllc routc asccnded the valley ol tllc Yelung, a 
tributary of tlie Brahmal?ntra, on its right bank, which flows 
tllrougll and a lich Certilc valley where there arc frnit trees and \ large patches of vhcat ancl barley. After 36 nzilcs the Ddntang 

1 plain is reached, a grasqy cxpnusc strctcl~illg for 1.5 miles to thc 
,Karkang-la, a pass over thc central chain of thc IIimalaya, 16,210 

"Lfect above the sca. Seventy iniles to tllc south, ovcr n lofty rcsion, 
'~,rought tlie traveller to the Kya-liya Pass, leading do\r.11 into the 
st,~,ranS vnllcy, on thc soutlicrn slopcs of thc soutllcrn chaiu. Hcrc, 

Cllona-jong, iu the Chukhang valley, therc is a great exchangc 
LCconrt, nrhcrc tllc Tihetnn merchants meet those from Assam. Thc 
'Frlarltct, a t  its llcight, contains several hundred shops. Thc Pundit 

Fins detnincd in Tawan: for sonle months, aucl evcutually reachcd 
[Sddl guri in Assam on the lst, anrl Calcutta on the 11th of March 
:1875. 
7 This rcally magnificent exploring achievement has gieldcd rich 
;'nd valuablc geographical results. Thc distancc fro111 thc Pangong 
ln,ake, by TAasa, to Oclhlguri, is 1,310 miles of previously unknown 

raannt~ j ,  c s c c ~ ~ t  for a vcry short distnncc trnvcrscd by the l'unclit 
i?l'kd!~972 ; 1,200 iiiilcs were cnthclg nnlinonrn ; and the ~vllolc cstcut 
toens travcrsecl oritll bcar i~~gs and 6cings, 276 aslro~lornical obscr- 
:co-xtions were takcil for latitudc, nncl 497 for clc~ntion nbovc tlic 
:tho;l. '1'11(~ cnst,crn cstreizzity of tlic Pnngo11g Ldic  \\-as scttlcd, a 
' mgstcnz or n u ~ ~ ~ c r o u s  lnlics and rivers was discovcrccl, illc cxistenre 
( ) I '  I l ~ c  \:)\1 siionry muge of Ilic nortllern Bi~llnlagn (Gnngdis-ri) mas 
? T-l(.arly dcmoustmtrcl, scvcral l~cnlcs ~vcrc lixcd, 30 M ~ ~ C S  of tl10 
\ w~rnhrnapntm ~vns discovcrccl, and the Ta~vang routc from Tibct to 

1 
I c:~idia was survcycd. 

t tl Nain Sing, tllougl~ littlc past the prinzc of life, has become 
Snfcehlcil l)y csposurc in Tihct and otllcr trying climates, and has 
G:cn compcllcd to give up tllc l)uhlic scrricc. IIis arcluous an(l 

*illiwnt scrviccs llave, IIOWCVC~, 1101 IICCII allowcd to pass tulnoticeC1. 
clac Paris Gcographicxl Society llavc awarded 11illl a gold watcll, 

' qutl SccrctUy of State, on tllc rccommcn(lation of t h e  Govcm- 
sa:nt of India, has s:~nct,ionerl tho grant to him a village in 

)hilliund, with a jumma of 11s. 1,000. 
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IX. 
1. 

The Statistical Survey of India, organised under the general 
direction of Dr. W. W. Hunter, has now been in progress upwards 
OF five years, and the statistical accounts of the different presidencies 
and provinces have so far approached completion as to enable tllc 
new Imperial Gazetteer of India to be commencecl on tllc lst off 
Fehruary 1877. Dr. Hunter has prepared an interesting report1 olre 
the subject, which deserves a somewhat extenclecl notice. :d 

The organisation of a Statistical Survey of India was sanction to 
1)p Lord Mayo in 1869; but during the century preceding the rib 
had heen numerous efforts after the same object, and the rcsuli), 
of these clific-rent surveys formecl a vast storehouse of unPublishece 
information scattered ovey different provinces. In  Bengal the firse 
effort of this sort, dated from 1769, or precisely one century befor! 
I)r. Hunter's investigations commenced. For Madras a mapificena 
series of 200 manuscript folios, known as the Orme Collection, wa" 
compiled between 1740 anel 1770, and, with the exception 
portions utilized in Orme's two printed volumes, remains iaecliteg 
to this day. The Bombay Government created a distinct departmc"' 
and Colonel Sykes, as Statistic~l Reporter, drew up a mass 

he 

papers, which, with previous documents, furnish a continuou 
t 

picture of that presidency since the cstal~lishment of British rulci 
I n  the case of minor provinces like Mysore, Travancore, ail(; 
Cochin, the investigations had been cven more carefully carriec' 
out. In  fact each conspicuous period of administntivc improve1 
mcnt or reform 11as left 1)chind it the traces of a fresh inquiry intc I 
thc statc of the couatry. 

For instance, in 1769, when English officers werc first appointee 
to the Bengal clistricts, the President in Council issued an claborat 
circular, calling for information respecting the political, ethicah 
and social history of the province, after which _an investigation 
the land tenures was to follow, together with a list of the ~roduc ' 
of the country, an account of its commercial capabilities, and 
report on the mcans of developing its internal resonrccs. T 

--- -- 

' Quinquenoi.zl Report on the Statistical Survey of India. By W. W. 11~11' 

L.L.D., Director General of Statistics to the Government of India, 1876. 
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of Warren Hastings, which followed, was chnrac- 
crisecl 'mreat activity. Surveys wcrc marlr in cvcry part the d - 

inionsy and isolated doculnents of great valoe nerr left behind. OPE 
that4" next co l l s~ i~uous  period of inquiyy dLIsing the 

, expel, preceded tile p c r ~ a n c n t  settlement of 1793, an(1 tllc con- 
r e~ l l l f ' ~  "le r1.11'3~ of l)usiness into the Colalvalfis 

, statis U"fO'tlmatel~, these and tho preceding researchcs 
1 \ ,ie,v!d and ~~nprinted. 

J Dl',' nlOdificntions lvllich the Cornwallis Codr shortly required, 
i r  mvenue setilcmellt of the Nort]l-West ~ ~ ~ ~ r j ~ ~ ~ ~  (lLIrjn tile 
arlJ' years tile Prcsellt century, again forced tho court of 
'ircctors 

of a ~olnpreheasi~r  investigation, and the 
dram by the Gover~mcnt of India on lrceipt of 

dcs~atch shorn. that the plan mas well conceived. An 
acconnt Of each district Was to  be first prepared, nTith a of its ?pograpl'y, iris tor^, dlinlatc. Tile ~ordit,ioll of the pcoplc was 

the natural productions of thr country-p,,,:-4~a- 
!~~ta1)1c9 "Id mincral-th~ modes of tillagc, implo elevation 
, , ~ ) ~ ~ ~ ~ y '  of cdtlc, a ~ l d  safeguards sgsin4estern portion 
7 farms, tile rates of ~vagcs, anrl, glx.ted from eatern 

are selected for rcvienr, alIcl tj,,, uly @&. The Pundit describes 
, ;uofacturcs, and conlmercc of B~ 

len, well armed, and dressed in 
l'.?mlJ and confine tile nn?---l' - 

iq i~+$~k,~ chats, felt hats, and leather boots with curved POioted 
, toes. ~h~~ are great sportsmen, and both men and 

are 

,constantly in the saddle. Their 1 ~ l c k  tents are made of yaks' hair ; 
t\lcy manufactwe a very coarse "'bd of W O O U ~ ~  ~ 1 0 t h ~  an' live On 

1 meat, butter, cheese, milk, and J ~ d t l e  flour to thicken their 

, On the l,th of september the Pundit Rached the g0ldmfields 
? 'phok-~aurakpa, which are not so important as those of Thok- Jalung, 

, which he in 1867 There are a180 two smauer diggings, 
1 called ~ ~ ~ ~ - j ~ ~ ~  and Sar-a-Shyar, further east, the lvhole under 

, tllc of an officer from Lbasa, with the of 

salTon, TIle yield of gold, about 8,0002- a years is sent to 

Qartokll, whence it finds its Way the sea. 
C)ontinuing his journey over the plateau, the Pundit traversed 

! elevstcd plains for many n~arches, covered with velvet turf, and 

I quentcd by herds of antelopes. To the south mrerC the , snov peaks of the northern Himalayan range (Qangdis-ri)# which 
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IX. 

The Statistical Survey of India, organised under the general 
c2ircction of Dr. W. W. Hunter, has now been in progress upwasds 
of five years, and the statistical accounts of the different presidencies 
aad provinces have so far approached completion as to enablc thc 
ncw Imperial Gazetteer of India to be commenced on tllc 1st of 
February 1877. Dr. Hunter has preparcd an interesting report1 on 
the sul~ject, which deserves a soinemhat extended notice. c. 

G 

The organisation of a Statistical Survey of India was sanctionid 
by Lord Mayo in 1866; during thc century preceding theg 
had hcen numerous efforts after the samc object, and the result 
of these different surveys formed a vast storehouse of unpublishcc 
information scattered over different provinces. Ill Bcngai the firs1 
effort of this sort, dated from 1769, or precisely one century lIeforc 
Dr. IIunter's investigations commenced. For Madras a magnificenl 
series of 200 manuscript folios, known as the Orme Collection, wa 
compiled between 1740 and 1770, and, with thc exception c 
portions utilized in Orme's two printed volumes, remains keclitr 
to this clay. The Bombay Government created a distinct depart& ' 

and Colonel Sykes, as Statisticll Reporter, drew up a mass ' 

papers, which, with previous documents, furnish a continuou 
picture of that presiclency since the estal~lishrnent of British rulc 
I n  the case of minor provinces like Mysorc, Travancore, ant 
Cochin, thc investigations had been even morc carefully carriet 
out. I n  fact cach conspicuous period of administrative improve 
mcnt or reform lias left 1)cllind it the traces of a fresh inquiry intc 
the statc of the country. 

For instance, in 1769, when English officers wcrc first appointct 
to the Bengal districts, the President in Council issued an elaborat 
circular, calling for infol-mation respecting the political, etllica 
and social history of the province, after which *an investigation 
the land tenures was to follow, togctlicr with a list of the produc 
of the country, an account of its commercial capabilities, and 
report on the means of developing its intcrnd resoorccs. T 

- - 

Quinqucnninl ltcport on thc Statistic;il Survcy of India. By W. W. 11~11' 
L.L.L)., Director General of Statistics to thc Gov~rument of India, 1876. 
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,ministration of Warren Hastings, which followed, was charac- - 
'rised ljy grcat activity. Surveys were made in every part of the g < 

inions, anel isolated clocuments of great vduc were left hehind. 

thatlle next conspicuous period of inquiry was during tbe ycars 
pxceded tlie pcrmanc~lt settlement of 1793, ancl tho con- 

' result on of the company's ~ l e s  of business into the Coia~vallis 

', statis Unfortunately, these and the preceding researches remain 
~d ancl unprinted. , view- 
modifications wllich the Cornwallis Codc shortly required, 

I Dr " 
/ the revenue sett.lement of the North-West Pro~rinccs during the 
!arly years of the present century, again forced on the Court of 
Directors the necessity of a comprehensivc investigation, ancl the 
nstructions drawn up by tllc Government of India on receipt of 

the court's despatch show that the plan was well conceived. An 
account of each district was to bc first prepared, with a notice of its 

3 ography, history, and climatc. The condition of the peoplc was F 
considered, the natural productions of thc country-animal, 

tal~lc, and mincral-thc modcs of tillage, implements of 
I )andry, brecds of cattle, and safeguards against floocls. Thc : I1 

of the farms, thc ratcs of Tvagcs, and, above all, the land 

i 
urcs are sclccted for rcviem, and the list conclndcs with the arts, 

~nufacturcs, and commercc of Bengal. No attempt mas made to 
ramp and confine the opcrations nrithin a specificcl timc, and a 

. Ian of learning and ability was sclcctecl for the work. Yct the ' 
:t result was that, after scven years, 30,0001. arc saicl to have 

u spent, only a fragmcnt of a single provillcc had 1,crn survc>yccl, 
j nl- ti,$n~ 13"~ had lwcn printcd. The rrrortls of tllis su1-ve-y 

:;LS ~~olumcs, contailling at lcnst 10,000 pagcs of MS., 
, , l m e r ,  ypainrd uoutiliscd ulitil 1875. 

! ,iol,jcct, am brici!o the work in Brogal seems to  11avc 110011 

l ~ ~ ~ i ~ ~ ~  47 ~listricts, 1 by illdividuJ investigators, such as district 
aud tllc colllpilati~iliniscd attcml3t during this period was mado 

l lvitllill six months. by tllc Medical Dcpartiucnt, 21 scpamtc 
sioncPsllil> consistillg Or laid clo\\.ll. Scvcral of thc 1,apers thus 
I~ tllc two provinces hylor) Dacca and (Dr. Jolm McCOSI~) 
I-, tha ~ ~ r t h - \ V c ~ t  Pro\thc standard authorities on tho districts 
compiler ; hcrc fonr vol~lmc~iq(1 of isolated efiorts may bc fitly 

I have been printed, and the officers in Eastcrn Bengal, wllicll 
beginning of 1878. The Puwolmllc, cntitled " Principal Heads 

I tile have all .llcen pmc Dacca Division." , within the current yearm 1' D a 



111 tllc meantime, tho Court of Dircctors having failed to obta 
from the Indian scrvants any comprel~cnsive accoul~t of the tcrr 
tories unclcr their care, llad set on foot a distinct series of cff 
01 their own. They liberally cncouragcd IVO~I~S  bearing or 
sul)jcct,, and as far back as 1828 a fair compilation, undcr tllc 
of thc <' East India Gazetteer," in two volurncs, 1,y Waltcr Har 
Ilad reached a second cdition. Tell works of this class in ale gcneral 
examined by Dr. Hunter, and cornpriscd such works as TholS  wards 
Gazetteer," " Pharaoh's Gazettccr of Southern India," and < <  ~ ~ @ ' ~ ~ ~ ~ c ~ e s  
Cyclopzdin." " Tllornton's Gazettccr of the Territories unclerqE-"~ 
Government of the East India Company ancl of the Nativc state$ of 
on thc Continent of India " appcarcrl irl 1884, ; ant1 tllougll tlrere arc' O1.' 

a great many grave defccts in it, Dr. IIuntcr cxprcsscs his opinion :e 
that it has donc morc than any othcr work to impart to thc Englisl~ 
pcople a knowledge of thcir Indian dominions, and that it, remains Co 
to this day one great source from which successive compilers dravdu1( 
sometimes with scanty acknowledgment, the materials for i'lisllcc 
modern encyclopedias and gazetteers. the firs 

But c c  Thornton's Gazetteer" had one inherent fault, which was 4' 
i t  was not based on a systematic account of each of the geograp~nific"l 
or political divisions of India, compiled district by district, and tlin, wa 
in  the absence of systematic materials, thc author had to depeion 
upon tllc clrancc topography of tourists and l~istorinns. 1Ie broughclltc 
great industry to bear on tllc sul?ject, hut t,hc practical result $' 
that while somc petty hamlet, in which a traveller had halted 
night, or any locality 1~11ich forincd thc sul?jcct of official l n u o U  

rcspondence, stands out in hold rcliel', importsat batuws 2--"s11 'u" 
clistricts arc passed over without a word. Tlic rc~1.' '"avanCOre, 'I1( 

less satisfactory than had 1)cen hopcd, inlr-"" ca"fully 
G 6  Tllornton's Gasettrer" were cir-culnterl arnonp administmtivc improvc 
wcre rcqaestecl to supply all omissions. ItJes of a frcsll inquiry int' - - -  - 
homcvcr, that to conduct n propcr rcvisio- 
ren~ridng of tllc work, for since 1854 aofficcrs wcrc first a ~ ~ o i n t e r  

a Council issued an clahorat enacted in India, a ncw political geogrnr 
a new system of government lla(l 1 1 ~ ~ 1 1  r~~l'ectlng t'lc IJoliti~al' ctllica 
local hinis t rat iol ls  began to o.after wllicll a n  investigation 

vctllcr wit11 a list of the produc s statistical ancl geographical accov- -"'a 
1862 the ~~d~~~ G~~~~~~~~~ isdf its commercial capabilit,ics, and 
manuals to he by tllc loloping its internal rcsoumes. T 

--- - -  

that Pcsidcncy in minute ''tail. L<,.vc, or India,  By We W. IlullJ 

thc Govnrnmcnt of Indin, 1876. 
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Central Provinces ancl in Bengal, and in Octobcr 1867 thc locd 
governments TI-erc addresscd with a viclv to the cxtcnsion of the 
operations througlioul Illdin. It soon, howcver, bccamc evident 
that there being no unil'onn system and no central supervision, tlie 
expenditure might cvantually bc considerable \vitliout tlic dcsircd 
results bcing obtainccl, csl3eoially as regardccl sccuring comparable 

I statistics. 'I'lic Council 01 tllc Asiatic Socicty forcibly urged this 
vic~v, which was concurrcd in by the Government of India;  and 

I Dr. IIunter was accordingly directed to make arrangements for thc 
I systcniatic conduct of tlic f~l ture  statistical operations, wl~ich Ivcre 

ilesigaed to extend ovcr a territory of 1,666,836 square miles, 
I inhabited by a population of 240 millions. 

The prcvious operations, from 1807 downwards, liad cndenvourecl 
to attain ~ J C V  s c ~ Z t ~ . g ~ z  a goal \vhich could only bc rcachcd by many 
weary steps ; Dr. Hunter's system, on tlle other hand, consisted in 
tljc circulation of a gumber of " Heads of Information required for 

icIm~eria1 Gazette&," which ensured a fair amount of uniformity of 
rcat~neilt and subjcct-mattcr. These materials have been gatliercd t' 

in, almost ~vithout cost, by enlisting tlie  unpaid co-opcration of 
nistrict officcrs ancl lieads of clepartments througliout India. By 
appointing a provincial editor iu cach of tlic presidencies and 
IN-ovinccs, central control lias been localised ; while the Director 
rcncml, by nlcans of rcgular tours, lias been enabled to cxercise 

qpcction and secwc steady progress and fairly uniform csccution 
tl1c I\-holc. 
1jy tliis means provision was made for tllc statistical survey 

of t,lm ~v l~o la  of 13ritish Indin, tllc Nntivc Statcs being alone 
. 'L1lic results, according to 111.. IIunlcr's report of 

nst suinmcr, ~vhicli is thc most rcccnt information on tllc 'Exccptccl 
,;nhjcct, arc 1)ricfly as follows : As regards Bcngal, ~rl i ich corn- 
lpriscs 47 tlistricts, tlic accounts of 41 have bccn already compile(], 
nud thc colnpilatioiz of thc remainder will bc prolmbly c o r n l ~ l e t ~ ~ l  
within six nionths. Of Assam, ~vl~icll  now fonns a chicf commis- 
sioncrsl~ip consistiug of 12 districts, allout linll' have been compilc(l, 
I n  t,l~r .sc two provillccs Dr. IIunter has nctcd as provincial compiler. 
I n  thc North-West Proviilccs Mr. E. J. Atkinson llas acted as 
compilcr ; hcre four volumcs, coml~rising 1 3  out of the 36 districts, 
have becii printccl, and the rciiiaiudcr arc expcctcd about tile 
beginning of 1878. The Punjab comprises 32 districts, of wIlicl1 
tllo accounts have all bccn printed, and will probably be publisllctl 
within the currclit ycar. I n  Oudh tlic manuscript accounts of all 

n 3 
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the 12 districts has been completed, and the whole is expected to 
be published next year. The " Gazetteer of the Central Provinces fl 
was published in 1870, before the Census of 1872 had taken place. 
The more a~curate  statistics supplied by this will be incorporated 
into the Gazetteer under Dr. Ilunter's eye. I n  Bombay and Bind, 
as in the North-West Provinces, the scale of the operations has 
been magnified, so that the time of completion of the whole of the 
statistical accounts is a matter of some uncertainty. Thc Gazetteer 
of Sind, by Mr. Hughes, however, has been published, comprising 
five out of the 24 districts of the Bombay Presidency. Mr. Campbell 
is provincial editor as regards the other districts. 

In Mysore and Coorg the whole of the materials have brenl 
collected from the district officers, and although thc checkiag of! 
these materials has been a laborious task, owing to the imperfecti/ 
means of communication, still all the four volumes comprising the, 
nine clistricts mill be completed before the end of thc year. 

The system adopted in Madras dates as far hack as 1862. . Hir  , 
i 

each district is done separately, and there is no central officer 
provincial editor appointecl. The preparation of the "Distr 
Manuals," as they are termed, thus proceeds but slowly, cnly fiv 
out of the total 21 having been as yet pnblishcd in the course or 1 

11 years. Of these the Vizagapatam Manual, 117 the Hon. D. d\ 
Carmichael, is pronounced by Dr. Hunter to 11e a model of adminis- 
trative information and local research. But much repctition i 
involvccl by the scheme of decentralisation thus aclopted, and 
Dr. Hunter has found i t  necessary to stipulate for the supply o 
short digests or abstracts of thc outstanding manuals, so as t 
enablc thc " Imperial Gazetteer " to bc proceeded with withou 
delay. 

[n British Burmall the operations are somewhat of a tcntati 
character, as many years must elapse before the informatio~l her 
permits of the elaborate completeness of thc statistical accounts o 
the older British Provinces. But Captain Spearman, the provincia 
efitor, has brought great industry and steaclincss of purposc to his 
task, and the volumes embracing the wholc of the fifteen clistricts 
arc expected at no distant date, the MS. having been slreacly corn- 
pleted. Mr. La Touchc completed a statistical account of Ajmir 
and Mhairwara in 1874. 

Vizagapatam, Maclura, Nellore, Bellari, and Cuddapah. 

! 
Thus of the 233 districts of British India with which tllc 

I 
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operations deal, the statistical accounts of 162 have been already 
complctcd, while out of the twelve provinces into which British 
India is divided, the worlc in 10 is either complcted or so far 
advanced as to hold out a fair prospcct of completion within tlwo 
years. 

No provision was madc for thc survey of Native States, but 
inasmuch as this was necessary for an Imperial Gazetteer, 
Dr. Hunter has taken measures for obtaining nccouiits of those 
under the local governments, such as the groups of Native States 
undcr thc Bcngal, North-Wcst Provinces, Punjab Madras, and 
(more especially) the Bombay Goverruuents. Those under the 
Forcign Ofin.: are more difficult of access, but for these Dr. Huntcr 

' purposes to base his accounts on the forthcoming new edition of 
, Aitchison's " Treaties ancl Engagements," as anzplified and revised in 
I tlic Calcutta Foreign Officc. A collcction of administratire reports 
'by the plitical officers iu charge of Nativc States will also be 
'placed at Dr. Hunter's disposal, and these, conlbined with otllcr 
(papers in the Foreign Officc, will enable a far morc completc 
account of the Nativc States of India to bc given than has, as yet, 
becn attemptccl. As regards the Frencll and Portuguese possessions, 
no consiclerablc body of materials has been discovered by Dr. Huntcr 
in the course of visits to Goa and Yondicherry, but some statistical 
acconnts will bc derived from thc Anauaircs and semi-official 
pu1)lications of thc respective governments, ancl solnc frcsll facts 
iron1 materials iu thc Calcutta Forcign Office. 

Thc condensation of a11 tlicse provincial accounts into t l ~ c  
> " Iinpcrinl Gnzctteer of Inclia" commenced, it is untlcrslood, 011 

tllc 1st Februnry 1877. This work will 1)c designerl primarily for 
I thc usc of tlic controlling body iu England ; in .the second l,lacc, 
,'for thr usc of Intlinn officials ; and thirdly, for thc 11ul)lic at  InPgc. 

geilcral plan mill bc that of alphnheticnl nrrallgclnc~lt of orticlcs 
~ ~ ~ y i n g  from a fcw lines to about twcnty pages in lmgth. TIlc 
I 
period of timc which thc preparation of this important ~\-ol.E; 
occul~y will probably be four $cars i'roin February 1877. Owillg 
to thc great cxpcnse of literary coinpilntioll in Indin, thc htnff 
cngagccl in Scotland by Dr. IIunter for tlic purposcs oF thc Bongnl 
and Assam Gazcttcers, mill be rctainccl by him for the preparation 
of thc " New Impcrial Gazettcer." The cost is estimated a t  an 
aggrcgntc of 3,0001. (for four ycars) as against 6,5001. (for from 
four to six years) ~vliich woulcl have been the cost in India. 
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The " New Imperial Gaaetterr " mill represent 2 series of local 
inquiries a l ~ l  ~on1llarative slatistics spread over ares hut little 
less that of all Europe excepting Itussia. ~t forms tile neces- 
sary complement of the great Indian surveys, trigonometrical and 
topograpllical, vllicll have been in operation for nearly a hundred 
years. 

The great difference between i t  and " T h o r n t ~ n ' ~  Gaectteer" (the 
only work in  any way comparable with it) has heen already in- 
dicated above ; and the claboratiol~ and care llestowed on the 
preparatory arrangements, as well as the abilities and experience of 

the editor, afford a guarantee that the execution of the mol.k mil] 
be commensurate with its importance. 

I n  close connexion with tlle Statistical Survey of India is 
subject of a uniform orthography of Indian names. This ques 
has been dealt with in previous abstracts, and after much me 
discussion is now nearing settlement. Briefly described, it is 
method wllicli adopts a uniform value for each Icttcr, a~ ld  ta 
as its basis the Indian vowel sounds of u and 96 as in vzcrul, e in gr 
and i and o as in police. Vernacular lists have been prepared 
the names of districts, towns, rivers, and places in the varlou 
provinces, and carefully translated on this basis into the Roman 
character. I n  tllc casc of wcll-known placcs mliicl~ llavc obtained 
a popular or l~istorical fixity of spelling, this customary spelling 
has bcen retained. For all other namcs thc correct transliteration 
has been prescribed. I n  this way lists have bccn drawn up, 
approved, and published in the Gazette, for Assnm, the North- 
Westcrn Provinces, Oudh, tlio l'unjab, thc Ccntral l'rovinccs, t l l ~  
Berars, Bombay and Sind, Mysorc, Coorg, and Rcngnl. 'I'llat fol 
Madras has not yet been received, and for Burnlah i t  is not know1 
mhethcr any list will be prepared. i 

Dr. Hunter states that tlrrough the agency of tllc Ga~ettcs) 
official reports, the new maps, and the greater part of tile Indian 
newspapers, t l ~ c  adoption of the schcmc is gradually becoming 
genenl. ~ u t  (11~ continues) tho tanglcd growtll of a c c n t ~ ~ r ~  

sudclenly be transformed illto ordcr or clcarcd away. A 
whole generation of Anglo-Indians must pass before genera1 
uniformity can lookccl for, but meanwhile the old stalldin: 
Jificulties in tho way of a uniform orthography for the " Imperin1 
Gazetteer " have been removcd. 

Part  111. of the series of Central Asian Gazetteers issued I)Y 
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Quartermaster General's dcpartmcnt has bee11 received in .this 
csountry. I t  is entitled c c  A contribution tornardsthe bctter li~~owlcdge 
of thc topography, ctlinology, resonrces, ancl history of ~elocl~istnn," 
compiled by Lieut.-Coloncl C. I f .  MacGregor, Assistant Quarter- 
master General, Calcutta, 1875. It is furnished with some usefui 
tables of routcs. 

Anothcr work on Balochistan has also bccn published, entitled 
" The country of Balochistan, its geography, topography, cthnology, 
and history," by A. W. Hughcs, F.B.G.S., F.S.S., Bombay Un- 
covena~itcd Civil Servicc. Mr. Hughcs is t11c author of the Gazetteer 
of Siud noticed ill thc Abstract for 1872-3, 11. 67, and he has 
cxhibitcd in the prcscnt worl; the same research and carefnl coin- 
pilation which he clisplayed in tlie former 11~0l.k. The book contains 
geographical and etlinologicnl ~l ic tc l ie~ of both Persian and Kalati 
12alocliistan, general descriptions of the wlzolc country, and a 
liistory thereof from tlic earliest period down to the year 187G, 
while in an appendix are furnished a genealogical table of the 
Khans of Icalat, a vocabulary of tho Baloch ant1 Braliuiki ciialects, 
a list of thc principal road routcs in Persian and Kalati Balochistan, 
and a careful index. Mr. IIuglies has compilcd his worli from 
most trustmortliy so~u.ccs, ancl its interest and usefulness cannot 
Sail to bc t~pprcciatcd. 

Rannu is tllc nnmc of tlic district on the cxtrcme north- vest of 
our Indian frontier, being bounded on tlie 117est by Waziristan, on 
tllc north by ICollat, ancl 011 t,hc south by the Dera Ismail IClian 
district. I t  mas originally annexed in 1848 hy Licutcnant, after- 
wards Sir Hcrhcrt Etlwartlcs, who p~lblished a 1nost po1)ular \ V O Y ~ C  

on it, called " A ycnr on thc Pnnjab Proatic~." Mr. S. S. Tllorburn, 
tho prcscnt s(\ttlcnzent oficcr of Ihc district, h i s  had, siiicc 1872, 
inucll opport~~nit~y of studying t,hc manncrs and cnston~s of tlic 
inl~al~itsnts, nntl hc has l~ublislled his cxpcrienccs ia  the sliapc of nil 
kdercsting worlc called " Bannu or our Afghan frontier " (Triibncr). 
b lhis l work, bcsides geogmpl~icnl ant1 historical accounts of thc district, 
(Icontsins a most nscful nud 11mid section on the land teunrcs and 
~ct~tlemcnts, ~vliilc tlic book co~~clutlcs mitli n very full rccord of tlic 1 popular stories, lmllads, nncl li,rovorbs of tllic inhabitants. 

T l~c  rcccnt tlisnstrous cyclone at t l ~ c  mout,li of tlic hlcgna in tllc 
Lomcr l'rovinccs of Bcngnl will linvc lcnt much interest to Itr, 
13cvcridgc's " District or I3:ikarganj," a worli. whicl~ deals exhaus- 
tivcly with tllc district relcrrcd to from cvery point of view. It mill 
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d s o  provc most useful for statistical reference, used in ~ o n j m ~ t i ~ ~  
with the account of Bdkmganj published in Vol. V. of Dr. 
" Statistical Accounts of Bengal " mentioned above, p. 43. 

Among miscellalleous geographical reports sho~~llrl be mentioned 
an interesting account1 by Mr. J. W. Strettell, Deputy C o ~ ~ e r ~ ~ t ~ ~  
of Forests, of a six months' journey made by him in 18734 in 
Burma proper, under orders from the Government of India, to 
report on the Ficus elasticu there, and the best methbd of forming 
plantations thereof in British Burma. Mr. Strettell journeyed to 
Mandalay, ancl thcnce to Bhamo. From Bhamo he made a short 
excursion eastwarcl to the Kakhyen Hills, ancl a more extended 
one northward along the ~rrawaddy to Mun-tsoung (lat. 26' N ), 
where the river forks into two large branches, the eastern bej 
the more important. He then returned and struck westw~ 
making a circuit of the En-daw-gyee Lake, and returned to Bk 
in March 1874. Mr. Strettell found the Jiczcs to extend south1 A 

as far as 25" lo', or half a dcgree further than the limit assigncd 
to its distribution by Mr. Gustav Mann. Eastward of thc Irra- 
waddy i t  would appear from native report to be unknown. 
Strettell's work is illustrated by a map containing much new 
topographical information. 

GEOGRAPHICAL DEPARTMENT OF THE INDIA OFFICE, 1876. 
' 

I 
The gcncral catalogue of original and otlicr rccords of the Gco- 

graphical Dcpartmcnt of the Inclin' Officc, comprising manuscrip\ 
and printed reports, field books, memoirs, maps, and charts of tho 
Indian surveys, has owing to various circumstances been long 
delnycd in publication. The whole of thc cataloguc, comprisilly 
all additions to the collection made up to the end of 1876, is 

1 

El 
howcver, now in type, and its publication and issuc during the coursc 
of the year has been definitely arranged for. The gencral naturc and 
scope of tho catalogue was fully explained in the Abstract l ' o ~ ~  
1872-3, p. 69 ; i t  only now remains to say that it has been enlarged in 
its details and brought up to date, and that its value for purposes 
of statistical reference dl he sure to be appreciated. 

1 c'The Ficus elastira i n  Burma proper, or a uarrativc of my journey i l l  senrcl~ of' it." 
Uy G. W. Strettell. Ibngoon, 1876. -\ 



NEW MAPS. 5 3 

A new edition of the catalogue of the maps sold by the agents to 
the India Officc has bcen issued, in which are included all maps 
published in Inclia up to the end of 1875. I n  order to convcy 
prompt intimation of thc receipt in England of new inaps, arrange- 
ments have been made for thc immediate publication and Clistri- 
bution of slips giving all necessary particulars respecting cvery map 
reccived in each quarterly consignment from India. 

Among the maps preparcd by the department may be mentioned 
a map of the northern frontier of Khorassan wit11 parts of Irak and 
Mazanderan, drawn, on the scale of 16 miles to 1 inch, from a 
manuscript map of Captail1 the Ho11. G. C .  Napicr. Thc map is 
bascd on St. John's Persia, sheets 2 and 3, and represents a ncnr view 
of thc structure of thc Damau-i-kuh or Atak range and thc plateau 
south of it, the former being treatcd simply as the escarpment of the 
lattcr. A good deal of new topograpllical information was acquired 
by Captain Napier during his sojourn in the coui~try and embodied 
in thc map, aild it may fairly be anticipated that his subsequent 
journey to the same region will on his return enable him to place 
on record a still fuller geographical knowledge of this important 
frontier province of Persia. 

The map of the Nandair Circar of the Nizam's dominions was 
also issued ih 1876. This map, which is in 31 shects, has been 
preparcd uniform with the previous oncs of the series, commenced 
by Mr. John Walkcr and continued by Mr. Trclawney Saunders. 
Thesc survcys of the Hyderabad Circars are a part of the General 
To~ograpllical Survcys of Native States, carried on undcr the super- 
intcndencc of the Survcyor Gcncral of India. They were com- 
mcnccd in 1818, and continucd till 1852, when, in consequence of 
tllc n~ismanagemcnt of thc officer in charge, they wcre suspended. 
I11 1865 thc Hydcrabad Survcy mas rcsumed by Mr. Mulhernn, 
a11 cxccllcnt surveyor, who made good progress, and ~ucces~fuI1y 
arricd a braucli series of triangles from the great arc to Nagporc, 

( uring the rising of Tantin Topee. Till 1858 tlicse circnrs were 
itllographccl untlcr Mr. John Walkcr, latc Geographer to tllc t 

Sccrctary of Statc, and 13 circars in all wcre complcted by him. 
From 1868 to 1870 tllcre was n period of illaction as regards t,llc 
reproduction of thcsc maps, but in thc lattcr ycar the local demands 

from railway engineers) had becomc so frequent as to 
cause the Govcrnmcnt of India urgcntly to recommend the con- 
tinuancc of the lithography. Since that date Mr. Sawders has 



finished the litllogrphy of eight circnn (viz., &Ieddnck, Bllcer, 
Ueder, M ~ l l ~ ~ n g o o r ,  Warnngol, Eilgundel, Damor, and Nandail>). 
There arc still 11 circars, the materials of nrllic]l cmnot be (]is- 
covered, and, besides these, six of tbc assigncd districts and 
West Beray), tllc limits of ~ l l i c l l  do not appear to beell fixed 
fmm actual survey. No steps can be takcn to reproduce maps of 
these territories until more satisfactory material is fortllcomiug. 

Bfajor St. John's map of Persia1 was also issued doring tile year 
under review. 

The Abstract of Surveys for 1872-3 described the skcleton on mllicll 
the details given in the map are fitted, and promised an account of 
the sources and extent of those details, which are nearly all llelv t,o 
cartography, on completion of the map. Conlmencing with deter- 
mined frontiers, the coast-linc of the Gulf from Al-Basmh to Cape 
Jashk is taken from the Admiralty chart, corrected for the longitucle 
of Bushire as ascertained by telegraph (vide Abstract for 1871-2). 
From Jashk to Gwtidar the Makrrin coast was roduce(1 from the 
manuscript of Captain Stifle's chart. On thc north the coast-linc 
of the Caspian Sea is clelineated from the Great Russian chart, 
the surveys for which mere made in 1860-1. The Eusso-Persian 
frontier from Mount Ararat to thc Caspian is borronrcd Prom tllc 
large scale official map of the Caucasus, and the ~ a l d c h  and SistAn 
boundaries from the survcys by Majors St. John and Lovctt, m11c11 
serving on the com~nissions under Sir P. Goldsmid. Thesc com- 
plcte thc list of tllc settled frontier of Pcrsia. Surveyed, but not 
yet determined by trcaty, is tllc long line of frontier from Momlt 
Aramt to tile Persian Gulf. T l ~ c  sliccts of thc TU~CO-Pcrsinn 
Frontier Commission Map \Vcrc rctluccd to the scale of 4 miles lo 
the inch, ancl plloto-zincogrnphe( in tile Or(lllnn~C Survey OGcc at 
Southampton ; from thc rcduccd Copy thus ol)tainccl, Majo~* 
s t .  John l)oflowe(l the details for this part of tllc frollticr. 1'4lc 
castern boundary of Persia, other than in BalGc11ist;in ant1 Sisthn 'is 
entirely ullexploro(l, tllo,lgh fairly settled ; tho uorth-castem fronti *r I 
cxsctly the reverse. 

The clctails available for the dclincation of the vast countr J included by the abo1.e-mentioned boundaries vary in cliaractc , 

1 Map of Persin, i n  6 :llcets. Scnlr, 1 G  In. to 1 in. Compilcll ~ ~ l ~ i n c i ~ ~ n l l ~  I'~.olr , 
original n~lthoritina, hy fi111jor 0. P.. St. ,Jolln, I:.% 1 ) ~  0"1(*' 

31.11. Sccrct;,ry "1 , 

State for India, (Allen & Co., King $ Co., Stnnford, rind Triibncr $ CO.) 
-."1 



from carcfi~l survcys lllade by competent topograplicrs to rnerc 
rontcs of trnvcllcrs who (lid ilr) more than jot down tlic nanics 
of their llalting-placcs and gocss the length of tlicir marches. 
Nothing, honrevcr, has bccil inscrtccl for ~vhicli there is not European 
testimony, and no topogra1)hical dcbails givcn for ~rrllicll there is 
not valid authority in thc shapc of maps compilcd fro111 original 
surveys or of Cangiblc vcrbal tlescription. Tllc routcs obtained 
from nativcs by Kinneir ant1 others, which form a prominent 
fcalurc on inost published maps of Persia, arc omittcd, having been 
found eminently untrustworthy in every case in mrhich they have 
11cclz tested by subscqueilt travellers ; and large blanks arc t h ~ s  left 
wllcrc prcvious maps show considerable detail. 

Coil~mcncing in tho ilorth-west corner, tllc clclincalioa ol the 
pvorincc of Adnrbaijiiil is dcrivcd from vcry full tllougll very 
discordailt SOUL'CCS. Tllc large official nlap ol tllc Caucasus gives 
in outlinc an immcnse a~nount of information regarding tlie Persian 
districbs borclcrillg thc frontier, bcsidcs noting certain 1)oints fixed 
by triangulation. These last have, of course, hecn accepted, as 
liavc hecn tllc courses of streams and l~ositions of villages in thc 
imrncdiatc vicinity of the fronticr line. But tlie greater part of 
bhc Pcrsinn topography on the Caucaslxs maps appcared on cx- 
amination to bc iiothing more tlinn a numbcr of routes, l3robabl-y 
obtained (luring the wars of 1887-20, and compilcd on a few 
aslroilolnical data since found to 1)e crroncous. No at,tcmpt appears 
to have been made to fit thc oltl ~ o r k  to the framework 
subsequently ohtaincrl. This was, I~o~vcvcr, partially done by 
M. IChanilioil in 11is map of Adnrbaijhu, which, coilsitlering that 
lle I~ail ilcithcr tllc Tnrlio-1'crsi:ln I'ronticr survey nor thc latest 
survey of tllc Arascs at his disposal, is a vcry cl-cditablc 1,crform- 
ancc. Major St. Jolin's topograpliy is tllrveforc inainly taliell froln 
If. J<llanikoff's map, (lllc(~li('tl carcf 1111 y tlirougllout I)y Gcilcral 
Montc.itl~'s cariicr map, Sir IIciiry Itnv linson's trnvcls, micl 
me() rrol~ticr Iiiaps as far as tlloy cxtcntl. Nenrly the nrl~olc of 
flclarl,aii!;-- ;. fllus fillctl in, but the roullbry about Ardabil, tllc 
S O , I ~ I ~ ~  " Lakc Uri~licl~ (about thc estent of which, in that 
tlikcction, n~~thoritics arc at varjaucc), and tllc country eastwards to 

a ]on. &nna rrquirc cxplol. t' 
I C;II,AN AND MAZANDAR~N.-TLIC Tiilisli Mountains, tllougli their 

, blXllC1;11 contours arc douhtlcn correctly shorvn in Gcllcral MMocithi 
map, which has bccn gcncrally followed, prcscnt a ficld of great 
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interest both to the topographer, the botanist, and the naturalist. 
Equally unexplored and equally interesting are the rest of Gilbn 
and whole of MazandbrAn, of which nothing but thc sea-coast and 
a fe* isolated spots can claim to he correctly shown. Lemm (1820) 
fixed the latitude and longitude of several places between Astarabbd 
and Tehrhn, and Rhanikoff (1858-69), crossing the Alburz Monn- 
tains from Shahr6d to the former to rn ,  showcd that they consist 
not of one but of three distinct parallel ranges. Thc new Russian 
map of Persia, of whit% more hereafter, gives a large amount of 
topographical detail, but, for the most part, apparently without 
authority. Much has therefore been rkjected. Major St. John's 
own exploration on the Alburz near TehrAn afiord for the first timc 
an accurate delineation of tEe Shamirdn Mountain, the upper part 
of the Lar River which nearly encircles Mount Damavancl ancl 
divicles i t  from the water-parting, and of the clirect route from 
Tehrhn to the Caspian through AnBn, which is shifted 30 miles to 
the west of the position i t  has hitherto occupied on our maps. 

I~klc.-Tulning next to thc great province of Ir&k, now mercly 
a geographical cxpression, the topography of the district of Persian 
Kilrfistan is derivcd from entire19 original sources-in the west - 
from the T u ~ ~ o - P e r s i a n  frontier survey, in the east from tile peat  
Russian map. This was compiled a t  Tiflis in 1869-71, but its 
publication has been postponed till the results of the SistSa and 
Balfichisthn Boundary Commissions, then in progress, should bc 
made public. Photographs of the manuscript, lent and copied in 
England, gave for the first timc the dctailcd topographical result of 
M. Khanikoff's journeys in Eastern Pcrsia, and the work of Chc 
Turlio-Persian frontier surveys, which it appears cxtcndcd over a 
far greater cxtent of country than that covcrecl by the officialpap. 
Tho latter takes in tho strip of frontier only ; tllc surveys appear t t 
have coinprehended the whole of IillfizistAn, and the roads frsl, 

Karrnhnsli~h to Sihna in Kcrclistan; to Isfahdn througll Bfircji 
and I<llousar ; to Sh6star through Kllorarnbbhd ; and to Dinf~l 

t 
the Karkhah Valley, as well as the wliole westcrn sllorc ol' Lab 
Urmieh. Of these surveys, only that of IChilnisllin and n s ~ . ,  Y ,,I] 
portion of the Khoramdbhd road seem to have been tl'anscribcd ,y 
tile Englisll members of the mission, and depositell in tllc port ' I 

office LilIrary, where tlley wcrc made over 1)J' Mr. 1Icfislct, C 
to &fajor s t .  ~ ~ l ~ ~ .  For tllc rcmaindcr, tllc latter 1 1 ~ 1  J I ~ C I ~  

I .  I 

dent on the small scale I~hotogra~)bs OI tJle ILuseian general U1 
-1 



which thcre was much difficulty in deciphering. Nevcrtheless, 
they add immensely to our knowledge of the topography of those 
regions. 

Other original sources of information in IrAk are,-Major 
St. John's surveys of the mail1 road from Bushire to T,chrBn ; Major 
Lovctt's routes from R6m to TehrAn through Save11 ancl through 
Varamin; and the same officer's road survey from Tehr6n to 
Mashad. All thc rest of IrAk is very imperfectly shown. No 
proper survey of the great Kasvin-Tehrfin-'and Tehrrin-HamadB11 
roads is believed to exist. Sutherlancl's map and tllc manuscript 
map of the journeys of Sir John Malcolm's sccond mission are thc 
main authorities for that part of IrSk lying in the quadrangle of 
which Kasvin, Tchrbu, IsfallAn, and Hamadbu arc thc four conlcl-s. 
Of the sccond map mentioned, those portions dope by Mr. Wcbl), 
tlle surveyor, are good, and, it appears from comparison wit11 latcr 
surveys, cllecked hy astronomical observations ; but thc rest is'very 
inferior work. This part of Persia is not very interesting, cxcept 
for the carpet manufactories of Farban, or FaraghAn, an unvisited 
district, but its exploration would be easy, and fill an unsightly gap 
in one of the most populous parts of Persia. 

FAILS.-The general positions of places in this province are shown 
with approximate accuracy on existi~zg maps, but the physical 
Pcatures are, as a rule, given with a detail which existing data did 
not altogether warmut, and wllicll are naturally extremely in- 
correct. The main authorities for Wcstcrn Fars appcar to havc 
been Mr. Arrowsmith's maps illustmtiag General Monteith's paper 
on tllc road from Bushire to Shirtiz, in the Journal of the Gco- 
graphical Society, mid the map of Sllir6z and its environs in Baron 
dc Boclc's Tmvcls. Both nro very faulty. For WTcstcrn Fars, the 
foundation of our atlas maps mould appear to bc D'Anvillc's map, 
on which Pottinger's, Ouseley's, TrBzcl's, and one or two otllcr 
routcs have been marked in addition to those nbovc given. In tlic 
ncw map, thc country in the quzrdranglc-Bushirc, KazrSn, ShirAz, 
FirfLzahbd-is from original surveys hy Major St. John, ~vho  also 
givcs hot11 roads from ShirAz to Isfahhn, together with tllc intcr- 
vcning country and the main road towards garmiin. Major 
Lovctt's survey affords a delineation 6f thc road from Niris to 
8hir&z, atlong tllc south sllorc of tllc salt lakc of thc samc namc, 
crroncously called BaklltagRn on older maps, and placed 20 miles 
too far florth. The late Mr. Keith Abbott's carefully rccorded 



observations have also been utilised, but not to the samc cstcnt as 
in thc nciglibouriag district of ICarmhn, and a coast roncl travelled 
by Dr. Colvillc from Bushiro to Ba~ldar Abbass has been noted. 
Tliis is particularly interesting, as showing the outlet of the ri1-cr 
system of Fars by the M6u, miscalled on maps the Prestkjf rivcr. 
For thc very scanty details availnblc hstwcen the Shirhz-I<arm:in 
roncl and thc son, olcler authorities have bccn follonred. Mucll 
rcmaius to be done here ; no route has hecn recorded from Bandar 
Abbass to Karmcia, and none survcycd from Bandar Abbass to 
Shirhz. The position of the important town of Lar is simply 
guessed. t , - 

KIIUZISTAN.-An almost complcte survey of this province, on 
tllc scale of onc milc to thc inch, was unexpectedly found in thc 
library of the Foreign O5cc. I t s  l~laiii parts are, perhaps, tllcreforc 
more accurately sliomn than any otl~cr part of Persia. The moun- 
tains, however, with the neighbouring parts of IsfahSn and Fars, 
comprising the upper basin of the ICarfin River, are almost a terra 

i ~ z c o p i t c r .  The solitary pcak marked Dacna on our mal~s, and 
supposed by Ritter to be 11,000 feet in altitude, is shown by Major 
St. John to be a ridge extending 30 miles, in a N.W. to S.E. 
direction, and covered ~vi th ctcrnnl snow. It can, therefore, l)c 
hardly less than 17,000 fect in altitude, and may bc more. Under 
any circumstnnccs, it is probably the most important mountain 
range in Persia, as far as clin~ensions go. 

YAZD AND I<A~LNAX.- Tllc astr011omica1 observations rccordcd by 
&IuI. Lcnz when serving on KbanikoiE's staff-thong11 intcr~lnl 
cvidcnce and comparison with thc work of ot>llcr obscrvcrs 11ns 
silo\\-n blicy arc not implicitly to bc rclied on-Ilavc sc~vod, aftcr 
duc correction, as a foundation for topographical clctnils, collcctctl 
1)y thc latc Ciuartermaster-Scrgcant Bowcr, R.E., ~ ~ l t c u  trnvclling 
from IsEah6n through Yazd to ICarmbn wit11 Sir Frcdsrick Gold- 
s~nid. 39ajor St. John's survcy from Ijnnlpur in BalC~chisthn 
tlirougll Barn to 1Carm;i.n and on~vartls to 8llir;ia; i\Zajor Lovctt's 
sketcll of tllc country from l<arnz:in to Barn by IChahhis ; the snlnc 
officer's route across thc desert from Dam to Sist:in wit11 Sir F. Gold- 
smid ; Mr. lCeit\l Ahhott's ohscrvations on the roa(1 from Sirj,in to 
I(am by a circuitous road t i  thc S O U ~ , ~ ,  and 1 ) ~  tho cnutcrd road froln 
](arm;in to Yazd ; ant1 routcs 1)y RInjors Xur(1ocll and Bunn Smitll 
from Barn to Bsndar Ahbass, arc sllo~vn for tl1c first time on t,lli;., 
map. ~h~ route of DoprL' and Trkzcl l r c t ~ ~ c n  tllc Sllir;iz-~sfall&n 



road and Yazcl, has not, it is believed, been before noticed by 
geographers. The great range of mountains stretching from near 

K6m to BalfichistAn, though indicated by Ichanikoff, and one of the 
most rcrnarkable features of the geography of Persia, is llow givcn 
its true proportions. Altogether t l~crc is, perllaps, as much novelty 
in this as in any other portion of bllc map, cxcept the next. 

B A L ~ ~ ~ I ~ ~ b ~ . - W i t h  the exception of the coast-line and Grant's 
route (1809) through Geh, everything is new in this part of tho 
map, being cntircly founded on the surveys of Majors St. John and 
Lovett in 1871-72. ' Comparing it with existing maps, i t  will bc 
seen that the dimensions of this part of BalGchistAa are much 
restricted towards the north, mherc the direction of thc axes of the 
mountain ranges, as in Karmtn, is shown to be N.E. and S.W., 
instead of beicg parallel to the coast-line. The grcat desert south 
of the Halmand and all the northern hills are shown to be drained 
in the direction of SistLin, instead of into the Arabian Sea. Many 
erroneous names have been expunged, and a large amount of topo- 
graphical detail givcn. Much, honrever, remains to be done. The 
district of Uashakird, which properly forms part of Karm&n, not 
Bal6chisthr1, is qnite unknown, as arc the Irafshhn and Sarhad 
districts, ml~ilst no details exist regarding tllc country about Geh. 
I t  may be remarlicd, though the subject forms no part of Pcrsian 
cartography, that a zone of nnexplorcd country, nearly two degrees 
of longitude in breadth, intervenes bctmeen the fronticr districts 
and thc illappecl l~arts  of Icalat-i-Balfichistb. 

I<HuRAsAN.-T~~~ scallty map published with M. KhanikoffYs 
Travels t l n -o~~~s  a flood of light on part of the gcogrqphy df this the 
largest and pcrllaps tlic most interesting province of Persia, of 
which cartographcrs Tvcrc not slow to tdic  advantage. His routes 
will, however, bc found givcn for thc first timc in detail on this 
map, owing to thc lcindness of M. Khanikoff in lending photographs 
of thc manuscript. Partly covering the sanlc ground, and elsewhere 
intersecting M. Khanikofl's routes in various points, are the surveys 
of Ma,jor L O V C ~ ~  wlicn serving on Sir F. Goldsmid's SistSn Boundary 
Commission. That oficcr's map of Sisthn, in particular, supersedes 
Connolly's impcrfcct skctcli. Other work, original as far as a 
coniplctc map is concenled, is a transcript of thc Russian surveys 
north of tlic Atrnli, sl~owine; tllc true ~lirect~ion ant1 extent of tho 
1Copct ant1 IClurcn chains, and of Raker's inti Gill's work further 
cast in 1873, inrlucling tllc liitl~crto tulvisited Darah Gaz and 

E 
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Kolat-i-Nadiri, the most useful contribution made t n  the geography 
of Persia by private travellers since Fraser's journey over part of 
the same ground in 1829. Neither that traveller's route, nor that 
of Burnes from Kabushan to AstrabAd, has been since followed, and 
rcrnain unaltered on the map. Owing to the political interest mhicll 
must attach for some years to come to the north-east frontier of 
Persia, regular additions to our knowledge of Northern and Eastern 
Khorasan may be confidently expected. Further south, all routes 
across the great salt desert have been carefully revised. One 
valuable addition is a clirect route from Sl~ahrfid to Yazd, by which 
it appears that the level of the lowest part of the desert must nearly 
reach that of the sea, and that the extent of the actual saline tract 
has been much exaggerated. Further details on this point will be 
found in Major St. John's general sketch of the physical geography 
of Persia forming part of the two volumes on " Eastelm Persia" 
recently published. 

A new map of Afghanistan is in course of preparation for the 
India Office, at the hands of Major C. W. Wilson, R.E., late 
director of the Topographical DepOt of thc War Officc. Tllc map 
is to be compiled frum all available materials, for which clue 
search has been made in the Political, Survey, and Quartermaster 
General's Departments in India. I t  is in 20 sheets, and com- 
prises a large cstent of country from Mashhad on the west to 
Multan on the east, and from the province of Hissar 'in the north 
to Karachi in thc south. 

I n  connexion with the preparation of this ncw map of Afghanistan 
it may be mentioned that Major 11. Raverty, late of Bombay, has 
undertaken, at the request of the Secretary of State for India, the 
translation of a considerable mass of geographical information in 
the Persian and Pushto languages, collected by him for hie forth- 
coming history of thc Afghan nation. This information consists of 
a va*ety of detailed routes through the north-west and other parts 
of afgllanistan, as well as detailcd accounts of the districts and 
territories of Kabul, Peshawar, Bajawr, Icashkar, Afghanistan and 
the Derah-jat. Amongst other docmncnts therc is an mcount, 

by an cyc-witnesd who aCC0mpanicd the fomc, of the 
expedition Prince Darn S h ~ ~ k ~ l l ,  sol1 of Emperor f3Ilah-i- 
Jahan, against Kandahur. He led a great army, with numerous 
train of artillery, from the Punjah thither, without touching cithcr 
the Bolan Khyber routes, mllich many believe to be the only 



practicable routes betwecn Afghanistan and India. Other papers 
which will be includcd in Major Ravcrty's tra~zslation, are the 
liistory written by Aklluud Darlvezah, the Tajik, wlio is the saint 
of tlie Afghans, and ~\rliosc work is rich in geographical (letails 
respecting the tracts l~ctwecn the Indns and ,Jalalabad 011 the 
Kabul river and further north, and tllc travels of Mirza Rsjab' Ali 
into tlle ICohistau of ICabul, llis account of lChn\~~arnzrn (Khiva), 
and routcs to the north, nortli-east, and north-west of Kabul. 

Major Raverty's translation of these important documents is 
anticipated to occupy about a year ia preparation, and \\rli~n corn- 
lilcted will bc deposited for utilization and rccorcl in tlic Gcograpliical 
Dcpartn~ent of thc India Officc. 

During the ycar uncle]. rcrjew, an important vaiied sclcction of 
Indian maps, plans, cliarts, aad manuscript nlcinoirs mas c>xliibitcd 
in the Geograpllical Section of tllc Loan Exhibitiou of Sciclltific 
Iiistruments at South ICensingtoa. I t  included some tracings of 
the old Datch cllnrls of tlic Mald~ar  mltl Coromandcl coasts, 
Rcnnell's ilia13 and atlas of India, a collection of Dalrymplc's 
charts, and various gcncral ant1 provincial nlaps jssucd during tlic 
last half-ccntnry, and arranged in order of thc date of production. 
Tllc collection a190 includcd sonie maps and plans, sclcctcd specially 
as spccimcnsof cartogmphy, and mas altogcthcr a thoroughly 
representative onc of the publications of the Indian SurvoSs from 
tlic carliest times. 
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