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THE Indian Marine Survey Department is now in active opera- 
tion, and the general report for 1876-77 (the second issued) shows 
the completion of many urgently needed pieces of survey work a t  
various points along the coast of British India. Among these Com- 
mander Taylor's inspection of the Burmese coast calls for prominent 
notice, a trip partly prompted by the fact that the British India 
Steam Navigation steamer " Moulnlein " had struck on a rocky shoal 
in Tavoy River in September 18'75, and in the following February the 
steamer "Mahratta" had struck on another rock in the same river, 
whilst neither of these dangers was marked on the charts. In  the 
course of this tour Commander Taylor visited Akyab, Bassein, 
Rangoon, Amherst, Monlinein, Tavoy, Mergui, and the Pakchan 
River, besides the ultra-Indian ports of Icopah and Junkseylon. 
Commander Taylor came to the conclusion after this inspection 
that no large port of British India required surveying so much as 
Amherst, and accordingly made arrangements for its survey by 
Lient. Jarrad in the "Clyde" in the season 1877-78. The Ad- 
miralty Chart of Tavoy proved to be very erroneous; but sub- 
sequently Commander Taylor discovered an older surrey of Tavoy 
executed in 1824 by Lieut. (afterwards Captain) Robert Moresby, 
of the Bombay Marine, which, proving to be far better than the 
published chart, mas yliotozincographed and issued (with a few 
corrections) for local use. For the intricate passages between 
Mergui and Pakchan no sailing directions exist, but Commniider 
Taylor proposes to issue these in thc form of hydrographic notices, 
explanatory of the normal trading route between Moulmein and 
Pakcliaa, touching a t  Tavoy and Jlergni, with some useful remarks 
011 the extended voyage along the Siam coast to Penang. Below 
Pakchan Conlnlander Taylor has made a sketch sho~ving tlic sound- 
ings in tho cntmnccs to the I<opn11 Rirer, ~vhich has ilnportallt tin 
mines, but IIO trace of such a filic river as depicted on the existillg 
chart. Of Junkseyloii or S a l ~ ~ n g  u pretty good survey was obtained 
from Captain cle Richelicu, coini~laildiiig the Siameac Royal gun- 
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boat " Coronation," an officer who mas trainccl in the Royal Navy, 
and is a good and energetic surveyor. The new survey of Junk- 
seylon differs greatly from the old one, and the new chart will 
be a great boon to thc British Inclin Stcaln Navigation Coin- 
pany and the coasting traclc. On the ~vliolc Commander Taylor's 
cruise mas a most fruitful one, and he considers that  a two months' 
cruise among the islands of the Mergni Archipelago mould fairly 
supplement the charts of Ross ancl Lloyd, while the naturalist would 
have ample scope for making good collections of the fauna, and flora, 
the islands being densely wooded and rich in metals. 

Commander Taylor made some full reports as to how Rs. 30,000 
could be best spent in the interests of False Point Harbour, 
a question to which his attention was invited by Government. 
He  is of opinion that Dr. Hunter (in his " Orissa ") is mistaken 
in supposing tha,t the Mahanadi is scouring out a harbour here, 
the process being rather one of silting, though to a very slight 
extent. The muddy matter deposited has caused False Point to 
advance a t  the rate of about 40 yards annually since 1835. Com- 
mander Taylor considers False Point to be a most valuable and safe 
port for small vessels, and the key to Orissa. 

A visit was also paid by Commander Taylor to the harbours of 
Marmagao and Carmar, with the object of testing thcir relative 
merits as sheltering anchorages during the S.W. monsoon. On the 
whole he considers Marinagao the superior of the two as a natural 
harbour. 

Among the surveys executed, that of Madras Roadstcad by 
Lieut. Jarrad, R.N., calls for notice. Considerable difficnl ty ~vns 
encountered in making the tide g,zuge work, owing to thc force of 
the waves even a t  44 fathoms depth, but eventually the gauge ~vorkcd 
well, registering tlle heights of the tides every 15 minutes. The 
result of the survey was an elaborate chart with soundings sectionally 
taken in lines 250 feet apart, as far as the 10 fathoin line. This 
survey was afterwards extended by Lieut. Hammond, R.N., to 
,z clistance of 34 nliles north and south of the pier. A survey of 
Chittagong (Karnnfnli) Rivcr was cominencecl by Licut.. I-Iammoncl, 
with the main objcct of making thc npproncli to tlie rivcr bettcr 
lighted by night. Conlmander Taylor also repaired thither, and, 
having inspected the Norman Point and I<ootnbdcah lights, and 
determined the place to which the formcr might most advantageously 
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be removed, hc directed the abandonmcnt of the survey, as cholera 
(first induced by the tainting of the water through the calamitous 
storm wave) had become very rife. 

Another survey of importance mas that of Moulmein River, exe- 
cuted by Lieut. Jarrad in the " Clyde." Sounding work mas lnuch 
impeded by the great strength of the tidal stream during spring tides, 
but nevertheless an elaborate sectionally-sounded double-elephant 
sheet was completed comprising 105 square miles of water closely 
examined ancl 36 inilcs of coast trigc4noinetrically laid down. Lieut. 
Jarrad obtained a true bcaring of Donble Island Light House from 
Amherst Point, and discovered it to be 1+ miles to the westward 
of its true posiLion, i~otmitl~stai~ding that the island and adjacent 
coast had already been shifted a distance of 4; miles to the east- 
ward of the positions shown on the Admiralty Chart. Lieut. 
Jarrad also measured a meridian distance between Ainherst Point 
Pagoda (Moulinein River) and Diainond Island (Cape Ncgrais) with 
eight chronometers, the errors of mllich were determined by six sets 
of observations of equal altitudes of the sun's limbs and centre. 
The " Clyde " then proceeded to Akyab to complctc the survey of that 
port (commenced last year), but the prcralence of cholera unfor- 
tunately prevented it. The completion of this survey is urgently 
required, since both as a harbour of refuge, and as a place of export 
of rice, Akyab is much frequented, and several wrecks have lately 
occurred in the vicinity. 

I n  the Marine Survey Office a tabular statement has been under 
preparation showing the cost of erection and maintenance of all 
lighthouses and light vessels of British India, together with their 
positions, distinclion, characteristics, <'kc. Tlic annual list of thc 
same, published in its abbreviated form, llas been issucd for 1577, 
and the annual returns of ~vreclis and casualties for the years 157G 
and 1877 have been also prelmred. Armngements werc not com- 
pleted during the year under review for tlic establishment of a Chart 
DepGt a t  Calcutta, but rcccntly the Lords Commissioners of the 
Admiralty have signified tllcir asscnt to the sale ant1 hand correc- 
tion of Admiralty Charts by tlic Tnclian 11al.inc Rnrvcy Dcpartmcnt, 
so that i t  inny be nllticipntecl that a General Chart DepGt, based 011 

the lvcll-tried and excellent systcin of thc I-Iydrogrn1~hic Del~artmellt 
of the Admiralty, will soon bc in full working ordcr in Calcutta. 

Thc charts issncd during the year froin thc Drawing and Compiling 
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Branch under Mr. R. C. Carrington comprise the following, Madras 
Roadstead (20 inches to the mile); False Point to Mutlah River, 
showing the approaches to the Sand-Heads ; Pnket or Tonkah Har- 
bour, with part  of the east coast of Junkseylon ; Salang Island or 
Jllnkseylon by Captain A. cle Richclielx ; Tavoy River ; Goa and Mar- 
magao Roadsteads (a much-needed chart, no chart of this important 
anchorage having hitherto existed) ; False Point anchorage ; Icopah 
Inlet ; and a magnetic chart of the Indian Ocean, showing the curves 
of equal magnetic variation. Besides these, photozincographed 
copies of Admiralty Charts have been issued, various miscellaneous 
drawings and tracings have been prepared, and no less than 3,279 
charts have been corrected for newly discovered dangers, new lights, 
buoys, &c. 

The natural history researches under Dr. James Armstrong, B.A., 
M.B., F.L.S., of the " Clyde," have included a fair ornithological 
collection, among which were two specimens of a bird apparently 
new to science, Totan~cs Hnughtoni, and several interesting specimens 
of Echinoderms, Crustaceans, and Mollnscs. The greater part of the 
collections was made in the eastern part of the Irrawaddy Delta, 
where the marine zoology is extremely small ancl scanty, but the 
littoral fauna on the contrary is abnndant, a, crimson stalk-eyed 
crab (Oc!/pode plotyfcc9.si.s) especially swarming in such numbers as to 
give the beach in parts the appearance of an extended surface of 
crimson. 

The more immediately pressing marine surveys are the bay and 
river of Jaigurh, the. Chaul Radu, and other reefs off Alibag, below 
Kenery island (which, combined with some sectional soundings in 
the harbour, would enable a useful chart to be compiled of the 
approaches to Bombay, exhibiting the coast line from Mahim to 
Chaul on one large sheet), Anjanwel or Dabhol river month, and 
the hanks and shoals recently sprung up off Gogah and Bhaunagar, 
which is now being connected by rail ~ v i  th  Wadhwan on the Bombay, 
Barocln, ancl Central India Railway. Tuticorin, Cochin, Beypore, and 
Mangalore are also to he examined during the ensuing 12 months or 
so by Mr. Morris Chapman, I .  N. 

I11 Novembcr 1879 it is anticipated that thc i ~ e w  surveying 
steamer mill be ready, and she will be able to carry nearly all the 
Surveyors of the Department. The more important surveys then 
requiring attention mill comprise the Orissa Coast from nhulrlra 
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River to Chilka Lake; the Ganjsm Coast to Bimlipatam; A k P b  
port and its approaches, including the Oyster Reef light ; entrance 
to Basseill River, including Diamond and the Phaeton shoal with 
Alguada reef, also the coast adjacent ; the mouths of the Irramaddy 
River ; the Baragua flat ; the Krishna shoal and coast line into the 
Gulf of Martaban and as far round as Amherst ; and, lastly, the Gulf 
of Cambay, an important field for survey, as its shore line and banks 
have undergone great changes during the last 40 years. 

The above surveys will probably occupy the Department for 
about the next five years, but Commander Taylor expects to be able 
to arrange also for the examination during that period of ports 
where high banks and shoals periodically grow or change, such as 
False Point, Coconada, Dhumra River mouth, and Chittagong ; also 
preliminary sketches of hitherto uncharted small ports, such as 
Sandoway, and Gwa on the Burma coast, of Bhaunagar, Gogah, 
Shial-bet and Diu Head on the Kattywar coast, as well as Cheduba 
Strait, the coast in the vicinity of Tavoy, and the Anclamans, 
where several good anchorages ere reported, which mould be of 
great value to vessels leaving India ill June, July, and August. 
Another locality requiring attention is the Mergui Archipelago, 
where a two or three months' tonr is needed. 

The Drawing Branch, having psodncecl five general charts of the 
coast of British India, wishes to publish large scale sheets of many 
localities where trade has greatly increased during the last two or 
three years. On his periodical tours round the coast, Commander 
Taylor has ascertained from the various local marine and mercantile 
authorities many of their 11rgent requirements for the improvement 
of navigation which in nnmerons cases have been nlet by the 
Drawing Branch. Coininander Taylor is engaged, amongst other 
labours, in prcpnring a corrected edition of the West Coast of 
Hindostan Pilot, a8 also a first edition of an East Coast of 
Hinttostan Pilot, a work the necessity of which has long been felt 
by navigators in these seas, so inany ports having lately sprung 
into use of which no inention ~vllatever is made in any sailing 
direction extant. 

Tllc l>rcparation of thc: amillnl 1.et11rn of Wrecks and Casllnlties 
in Indian Waters is an iilll~ortant dilty which has beell assigned 
to tllc Marinc S ~ ~ r v e y  Department, and the returns for 1876 and 
1877 wcrc ~lllly issued by tho Department, with charts showing the 
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positions in mhich the mrecks, kc .  occurred. They were compiled 
and prepared by Mr. R. C. Carrington. The return for 1876 
testifies to a larger number of ?*ecorded mrecks and casualties than 
any year since the wreck chart was first compiled in 1865 ; but, 
although some portion of the incrcase is no doubt due to the 
disastrous cyclone of October, yet the majority may be perhaps 
attributed to the means adopted for obtaining information of every 
casualty, so that the year under review does not in a11 probability 
present actually a larger catalogue of disasters. There werc 
altogether 46 ships of 23,866 tons wrecked (31 of which mere 
British and 11 native craft), with a total loss of 92 lives. Thcre 
mere 64 casualties to vessels, with a loss of four lives, 49 of the 
casualties being to British vessels. Compared with 1875, this shows 
an increase of 21 in the number of wrecks, of 27 in the number of 
casualties, and 31 in the number of lives lost. In  connexion with 
the last must be mentioned 400 lost in the IIyclvee ancl 428 in the 
Jc6uacl, both wrecked in the Red Sea, but not indicated in the limits 
of the Wreck Chart. 

During the 12 years, 1865-1876, the annual average number of 
reported wrecks ancl casualties has been 54, the average total tonnage 
of wllich was 18,072, and the number of lives lost 79. 

The mrecks of the native craft are described as principally due 
to the rottenness of the vessels, these being very badly constructed, 
and not fit to encounter the ordinary lnonsoon weather. Condemned 
ships are purchased by natives, patched up and sent to sea, and the 
Marine authorities are powerless t'o interfere. One vessel wrecked 
in 1877 had been allowed to go to sea in a rotten condition. In 
many instances there are neither charts nor compasses on board. 
A large number of casualties in 1876 were caused by the heavy 
cyclone a t  the head of the Bay of Bengal. Of total losscs by firc 
the same year, the Cc~~bdc~bo~t  and JI!jso~c were burnt a t  Calvetty 
in British Cochin, during the conflagration which destroyed the town 
on 7 January 1876. 

The Cl~i,zlc and Asicc mere burnt tlirougli the carelessness of tho 
crcw, anil three other vesscls, as  ~ c l l  us :L few in 1877, froin un- 
asccrtainecl causes. A large number of collisions occurred in both 
years, which were due mainly to tlle ca~~clcssnes~ or 11nsl<ilf111 
~nanngeincnt on the pal-t of the Mastel. or J'ilot. Incorrect c h a ~ t s  
are a very frequent causc of disaster, slid i t  is hoped that tlio 
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nllmerous charts, sailing directions, and notices issued by the 
Marine Sllrvey Department will partly remcdy tlllis. Tllc charts 
issued by that Department and thc Admiralty are kept c~rrected UP 
to date of issue, and arc sold at  a lorn pricc, yet it llas been estimated 
that about one half of the wholc ]lumber of British vessels are 
navigated by old or incorrect charts. 

It appears worthy of consideration under these circ~umstanccs 
wllcther i t  would not be possible to compel by Act of Parliament 
all owners of vesscls to be responsible for the supply of correct official 
charts to each of their ships, and insist that no Master should leave 
a port without having notified what chart he is carrying for the pur- 
pose of navigating his vessel. Chronoineters, compasses, steering 
apparatus, and tllc gear of a ship generally, are as a whole well 
looked after, and i t  sceins very desirable that the provision of correct 
charts be so too. Mr. Carrington adds tliat ail experience of nearly 
twenty years lias shown hi111 that a greater amount of carelessness 
exists ainong inasters of vessels in connexion wit11 this matter than 
in any of thc responsible and laborious duties devolving upon them. 

The number of reported wrecks and casualties during 1877 
consiclerably cxceeded that of any formcr year. I t  mas marked by 
no  articular cyclone storms or extraordinary atmospheric disturb- 
ances, and the only conclusioil to bc arrived a t  is that tlle former 
statements have been incomplete. The ordcr lately issued by the 
Goverilinellt of India to the various Marine authorities enjoining 
the obscrvancc of greater punctuality in communicating informa- 
tion of wrecks and .casualties lias doubtlcss caused a considerable 
increase in thc nuinbers rcportcd. There were 65 ships of 26,847 
aggregate tonnagc ~vrccked, with a total loss of 13s livcs ; alld of 
casualtics there n-crc 9S, wit11 a loss of 4 lives. Tllc year 1877 
will bc rernclnbcrcd as a fatal one in conilexioll lTritll tile wrecks of 
the 6'as1~11to 2nd Jlciko~tq, near Cape Guardafui, the total loss 
of both vesscls and cargo. 

Tllc clncstion of crectina a lighthouse on or near the Cape is now 
nndcr tllc consideration of thc various Goverlllncllts interested, and 
i t  has bccll l~roposcd to clefray tllc cost by tonnage cllles levied a t  
sucz. 

During tllc year 1S7G-77, tllc person~icl of tile ltal-illc Survey 
Dcl~arbncnt cousistcd of the Snpcrintellilcnt, 2 Depllty Sllperintcn- 
dents, 6 Assistant ~ul~crintcndeiits, 1 Superintclldent Drawing and 
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Compiling Branch, 1 Medical Officer and Naturalist, besides clerks 
and subordinate officials. There were three vacancies, all among 
the Assistant Superintendents. 

The cost of the Department for the year under review was 
14,0481. 

Dnring the year 1876-77 the out-turn of the above Department 
has been as follows :-Of 'Principal Triangulation, 67 triangles have 
been measured, coverina an area of 5,019 square miles, and astro- 

9 
nomical azimuths of verification have been measured a t  two of the 
principal stations. Of Secondary Triangulation, an area of 5,400 
square miles has been closely covered with points for the Topo- 
graphical Survey ; an area of 3,100 square miles has been operated in 
ycwi pnssu rmth the principal triangulation, and in an area of about 
23,600 square miles, lying mostly in portions of the Himalayas, which 
are inaccessible to Europeans, a number of points have been fixed 
which mill be valuable for geographical rectifications. Of topo- 
graphy 5,303 square miles have been surveyed on scales of + inch, 
1 inch, and 2 inches to the mile, and geodetic operations, deterinina- 
tions of longitude, and geographical explorations beyond the frontier 
have been also carried out. 

The Madras coast series mas conducted northward towards Tanjore 
by Captain Carter, who took charge of the party from Lieut.- 
Colonel Branfill. Every endeavour was made to identify the old 
stations of Colonel Lambton, erected in 1800, but only in one case 
was this successful, a circumstance which shows the necessity of 
taking measures for the perinaneilt protection of the stations. 
Colonel Branfill records some interesting notes on the nomenclature 
of the district, which are included in the Appendix to the Report. 
Lieut. Harman carried the Assam Valley Triangulation to within a 
few miles of Sadiya, and effected a junction with the work of Lieut. 
Woodthorpe, of the Topographical Survey, in spite of heavy ralns 
x~hich floorletl the conntry to n great depth. From thc Eastern 
Frontier series in British Bnrmah four chains of secondary triangu- 
lation mere carried in various directions over the face of tho 
country, and a number of points have been thus fixed for the opcra- 
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tlons of the Revenue Survey whenever financial considerations will 
permit the latter, which has been strongly recommended the 
Chief Commissioner, to be taken LIP. 

The main chain of the Eastern Frontier triangles was carried 
forward by Mr. Beverley for a distance of 92 miles along the 
Tenasserim Coast as far as 14" 8. latitude, or nearly as far as Tavoy. 
The Three Pagodas," a well-known boundary mark between Siam 
and Tenasserim, unfortunately could not be fixed, owing to bad 
weather. The connexion of Bangkok, the capital of Siam, with the 
Great Triangulation of India is of great importance, as the distance 
by sea from Tavoy to Bangkok is over 2,000 miles, and a direct trian- 
gulation by land, being but little over 100 miles, would be of great 
value as a check upon the various Marine Surveys which have been 
made along the coast. 

Captain Rogers having completed the Jodhpur Series took UP the 
Eastern Sind Series, and carried i t  northward for a distance of 
125 miles through the Thar and Parkar, Jeypore and Jeysulmere 
deserts, where sandhills and lack of water greatly hindered progress. 
The above comprised the whole of the principal triangulation com- 
pleted during the year. 

With regard to the Topographical Surveys, a good out-turn of 
work mas rendered by Major Ptillan, who was in charge of the 
Kattywar party, and was employed in the south-western part of 
that peninsula. This Survey has progressed so far that the pre- 
liminary triangulation will be extended into Glitch next season with 
a view to the detailed survey of that tract. The nlnps recently 
published are remarkably clear specimens of photozincography. 

The Guzerat Topographical Survey progressed under the successive 
control of Lieut.-Colonel Haig, its normal chief, Lieut,. Gibbs, and 
Captain Carter, and an area of 1,988 square miles (described ns 
a very satisfactory out-turn) mas surveyed on the scales of two 
inches to the mile for British districts and one inch for Native 
States. An excellent historical and statistical account of the 
colintry was furnished by Lieiit. Gibbs, who has contribnted valnablP 
papcra to previous reports. Most unfortunately this young officer, 
whon1 Colonel Walker describes as one of the finest and most 
valuable of the officers of the Department, died of cholera 011 tho 
21st Noveinber 1877. 

The S11rve.y of ICumaon and Garhwal, which had been ill abcyanco 
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during thc season of 1875-76, mas completed i11 1876-77, though 
an  exceptionally late and severe winter hindered the early resump- 
tion of operat'ions in this lofty region. Mr. Ryall in his survey of 
Hundes and neighbouring peaks ventured across the frontier, but 
this fact nras very soon reported to the Tibetan officials, who however 
gave him leave to complete his work on condition that he did not 
cross the Sutlej. The Byans Valley was surveyed by Mr. Peyton, 
who reports that during the season there is considerable traffic on the 
main road, ancl that several partiec of Tibetan traders bring down by 
this route to Kumaon flocks laden with salt and borax. The average 
height of the survey work of this party actually lay above 16,000 
feet above the level of the sea. 

The spirit-levelling operations of the Survey, which have hitherto 
resulted in numbers of level charts (so useful for canal and railway 
purposes) of Oudh and the North-West Provinces, have during tho 
year been represented by 358 miles of levelling about Broach, Surat, 
and Baroda. 

Colonel Walker gives a very full description of the method of 
analysis of the tidal observations in the Gulf of Cutch and at  
Tuticorin, coupled with the method by which the atmospheric 
influence 011 the tides has been calculated. The results are not 
satisfactory as regards determination of atmospheric influence, but 
the observations will be again analysed to ascertain whether they 
can bc made to yield more consistent results. Arrnngcments 
have already been set on foot for starting systematic observations, 
under Captain Baird's supervision, a t  Aden, Bombay, Icarwar, and 
Madras. 

The geodetic operations for telegra,phic deterininations of longi- 
tude mere carried on by Captains Hcaviside and Campbell. These 
are of great value in checking astronomical and trigoiioinctrical 
measurements, and during the year under review, besides threo 
arcs of longitude measured between Vizagapatam, Madras, Bellary, 
Mangalore, and Bombay, the last link in thc chain of gcodotic 
connexion hetwcerl England ancl India mas completed by tho tcle- 
,graphic measurement of the distancc between Bombay, Adcn, 
and Suez, the arc between Suez an(1 Greenwich having bcen 
measured during the observations for the transit of Venus in 1874. 
The effect of this mcasurcment is to cstablisll a nclv valuc for 
Madras Observatory (80" 14' 51.3" E. of Greenwich) to which all 



Indian longitudes arc rcferriblc, and to incrcasc the distance hi tlirrto 
su~posed to exist between the two countries by 2,000 fect. 

This telegraphic conncxion of tllc longitudes of India and Ellgland 
will probably bear fruit in a further cxtension of tlie operations to 
Australia in the manner sllown in the diagram. 

.- d 
01 

.r-, 
. - 

m z 9 t i 
$0 a .- 4 B d a 

.- ." .- B 5 - 
% $ .- 
z E z 4 Land line, 2 Cable, Land line, 4 
n o - - - 0  0- - - - - - - - - - -0- ,, - - - - - - - - - - -  0 

C;tble, nbout 2,400 miles. nbout 480 miles. about 1,100 miles. nbout 2,000 miles. 

Direct signalling mould probably be practicable through the 
cablcs joined up between Madras and Batavia, so that the measure- 
ment might be made in one operatio~i with astronomical stations 
a t  tlie two ends. Then the section, Batavia to Adelaide, might bc 
~ncasured with signallers a t  only the ends of the intervening cable. 
The land wire of about 2,000 miles across Australia is a formidablo 
section to work through ; but Captain Campbell (who l ~ a s  visited 
thc prol~osed line with the view to examine the practicability of the 
arrangements) is of opinion that tlie dryness of tllc climate will 
probably secure success. 

I n  thc Head Quarters Office, Major Herschel1 lias coliti~iued his 
researches into tlic rcsults of penduluin observations for determining 
tlic influence of local attraction ; ancl ill the Computing Office, the 
final reduction of the north-east quadrilateral, tllat section of the 
Great Trianglxlntion ~ v l ~ i c h  includes all tlie principal chaills of 
triangles situated to the north of a line running from Sironj, ill 
Central India, through Calcutta to the Eastcrn Frontier, and to tho 
cast of thc ~licridiali of Sironj, lias bcen completed. Tho second 
volume of tlic Accouiit of tllc Operations of thc Survey is still 
passing through the press. 

The forthcoming work of the Great Trigonometrical Survey 
(luring the next five years mill probably include :- 

(I.) Extcnsioll of the eastern frontier serics from Tavoy through 
Tennsscriin towards Singapore, with a branch to connect 
Bxngkok, thc capit,al of Siam. 
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(2.) Completion of the Eastern Sind series on the meridian of 
70" between the parallels of 27" and 29". 

(3.) Completion of the Madras Coast series between Madras and 
Tanjore. 

Sccondn~y T~.in?~gzclatio~t. 
(1 .) Minor chains in Burma. 
(2.) A chain along the western frontier of Sincl up to Qnettah, 

and from Quettah to Dera Ghazi Khan. 
(3.) Other minor chains possibly in some of the spaces between 

widely separated principal chains. 

111. 
TOPOGRAPHICAL SURVEYS AND WORK OF SURVEYOR-GENERAL'S OFFICE, 

1876-77. 
The Report on the Topographical Surveys of India and of the 

Surveyor-General's Department for 1876-77, is t,he last report 
issued by General Thuillier, and, besides the usual review of the 
topographical surveys of India for the past season, contains a very 
brief account of the various operations conduded under his incum- 
bency a.s Surveyor-General from 1861, and as Superintendent of 
Revenue Survey from 1847. 

During the past season the number of executive parties was seven 
in Northern India and two in Mysore, but a t  its close the Central 
Provinces and Vizagapatam Agency Survey party, which had corn- 
pleted its work, mas broken up ; the N.E. division, Central Provinces 
party, was amalgamated with the Rajpntana party, and, owing to 
the famine, the two parties in Mysore mere reduced and amalga- 
mated into one, so that a t  present the Imperial Topographical 
Surveys are reduced to only six parties. 

The topography executed during the season amounted to 18,909 
square miles, on scales varying between half and six inches to thc 
mile, and the triangulation to 22,119 square miles. Much of the 
geographical data obtained in the Nags Hills, in the eastern frontier 
of Assam, and in the Central Provinces, is perfectly new, and a good 
deal in Malwa, Khandesh, and Rajpntnna, furnishes reliable topo- 
graphy in place of the very rough routes and sketche~ from ~vllich 
the old existing maps were compiled. The cost of the season's 
operations (all heads) was 4,81,958 rupccs (1,21,161 rllpces of mhicll 
was defrayed 1)s Mysoro), and tlic mcan average milcagc rate is 
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25 rupees, 8 per square mile, or somewhat in excess of the ~ r e v i o u s  
seasoll; an excess, homever, which is duly explained. On the whole 
the results are said to be very favourable and ~romising.  

The party under Captain C. Strahan, No. 1 (Gwslior and Central 
India), was engaged in a difficult country along the great water 
parting of the rivers draining eastwards into the Bay of Bengal, 
and those which flow westward into the Gulf of Cambay. The 
contrast between the former, which is a fine open country, forming 
part of the Rajputana plateau, and the latter, which is a dense forest 
and jungle-covered tract intersected with watercourses and narrow 
valleys, is described as very striking. Besides a fair out-turn of field 
topography, large scale plans of Gwalior fortress and Morar canton- 
ments were completed. A graphic description of the character of 
the country surveyed finds place in the Appendix to the Report. It 
is calculated that about seven more seasons mill enable the remaining 
area allotted to this party to be completed. 

To the immediate south of the above party an exceedingly good 
season's out-turn was completed by Captail1 Wilmer and Lieut. 
Gore (who were in charge of the Bhopal and Malwa Survey party), 
their work lying on either side of the Vindhyan Range ; still further 
to the south mas engaged the Khandesh and Bombay Native States 
Survey party, under Mr. Horst, one section thcreof mapping out on 
the 1-inch scale the hilly native states north of the Ncrbudda, and 
the other surveying on twice thc scale the revenue-paying portions 
of the I<handesh plains on both sides of the Tapti. 

An important survey has been brought to completion in Eastern 
India during the season under review. The Central Provinces and 
Vizagapatam Agency Survey was originally organised in 1844, from 
the Madras Survey, for the survey of Ganjam and Orissa, and has 
now completed an enorlnous area of country amounting to '72,144 
square miles, extending over eight degrees of longitude, and embrac- 
ing 170 sheets betmecn the Nizam's territories and the Central 
Provinces on the west, and the Bay of Bengal on the east. The 
region to the north-west of the last-named party, a wild hilly and 
inaccessible country forming one of the chief water partings, or, as i t  
might be tcrined, the backbone of India, was occupied by Colol~el 
Depree's party, which has also arrived a t  the conclusion of its labours, 
after having surveyed in tlio courso of 22 years all the Chota Nag- 
pore diviaion with its tributary statcs, and tho north-cast portion of 
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the Central Provinces, an aggregate of 51,805 square miles. Thi8 
party has been now amalgamated with No. 7, which has still a very 
large tract of country to cope with in the western half of Rajputana. 

The Khasi, Garo, and Naga Hills Survey has been again divided 
into three sections, under Major Badgley, in the vicinity of Shillong, 
under Lieut. Woodthorpe, to the south-east of Sadiya, on the 
upper Brahmaputra, and under two other assistants in the Khasi, 
Garo, and Kamrup districts. The di5culties encountered by these 
parties (particularly by the second one in its remote operations on 
the confines of Burma) mere great, and the out-turn of work mas 
small, but nevertheless satisfactory. An interesting description of 
the country traversed is given by Lieut. Woodthorpe and Mr. Ogle 
in t'he Appendix to the Report. General Thuillier estimated that 
there mas about three years' more work to complete the survey of 
Assam, and, as this mill include the accumulation of information 
regarding the trade routes between Assam, China, and Burma, he 
strongly urged its vigorous prosecution. I t  is stated, however, 
that i t  has since been discontinued. 

Lieut. Leach in charge of No. 7 party was engaged on a large 
scale survey of Simla during the hot season, and on the Rajputana 
Survey in the field season. Lieut.-Colonel Depree will be the future 
chief of the party (consequent on the amalgamation of the Nos. 4 
and 7), and he -dl proceed to complete the large remaining unsur- 
veyed area, which is estimated to occupy about 12 years. 

In  Mysore survey operations were very much impeded by the 
famine, which has since led to the re-transfer of one of the two 
parties there employed to Head Quarters. This reduction mill more 
than double the probable time of completion of the survey, which 
mill thus takc about 12 years more. 

During the year under review Colonel Godwin Austen retired 
from the public service. This 05cer1s name is well known in con- 
nesion with the survey of Kashmir under Major Montgomerie, 
where he completed much di5cult surveying work amid the lofty 
mountains and enormous glaciers of Little Tibet and the neighbour- 
ing regions, with surveys in Bhutan (with Mr. Eden's mission, and 
during the ensuing military operations, 1863 and 1864), a.ncl in thc 
Daphllt expedition of 1875. The whole of the Khasi, Garo, Jaintia, 
and North Cachar Hill Districts, and a large portion of the Nnga 
Hills and Manipur, Western Bhutan and the Daphla Hills were 



surveyed under his superintendence. Colonel Godwin Austen during 
his long employment on the Survey made many valuable observa- 
tions of the geology and zoology (especially ornithology) of the 
regions in which he served, which have enriched a variety of 
scientific periodicals. 

Under General Thuillier's administration, first as Superintendent 
of Revenue Surveys, and next as Surveyor-General, the total out-turn 
surveyed by Topographical, Revenue, and Cadastral Survey parties, 
on scales varying between 1 and 32 inches to the' mile, has been 
796,928 square miles, or more than one-half of British India. I n  
the Ellgraving Branch i t  is noticeable that since the transfer of the 
engraving work to India in December 1868, 50 new quarter plates 
have been completed, and 26 new quarter plates of the Indian Atlas 
have been taken in hand, besides 18- old ones revised. The quality 
of the engraving of more recent plates is in some cases excellent, 
and bears favourable comparison with the best English work. 

It may not be inappropriate here to glance a t  General Thuillier's 
career in India. He entered the service in 1832, and succeeded 
Colonel Wroughton as Superintendent of Revenue Surveys in 1847. 
In  1851 he published (with the assistance of Captain R. Smyth) the 

Manual of Surveying for India," a valuable work, and the official 
text book for Indian surveying officers. A new edition of this 
book revised and brought up to date was brought out by Colonel 
Thuillier two years ago. I n  1861 he was made Snrveyor-General 
of India, which appointment he has, like the late Sir Andrew 
Waugh, held for just 17 years. He has thus been connected ~ t h  
the Survey Department for over 35 years. The great area of country 
surveyed and mapped out during his admillistration is a lloble 
monument to the success of his labours. The Secretary of State 
for India expressed himself regarding General Thuillier to the 
following effect, in a Despatch to the Governor-General of India :- 

L6During a service in the Department of more than 41 years, 
General Thuillier has devoted himself with energy and perseverance, 
of which i t  is difficult to speak too highly, to the task of securing 
a11 accuratc survcy of British India, and the results attained ullder 
his personal superintendence, amounting as they do to more than 
half tho total area of the entire country, are such as to merit my 
hearty congratulations." 
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The areas still remaining for topographical survey are as 
follows :- 

Square miles. 
Gwalior and Central India - - - 7,000 
Ichandesh - - - - - 4,800 
Bhopal and Malwa - - - - 9,000 
N.E. Frontier and Nags Hills - - 10,000 
Rajputana - - - - - 54,500 
My sore - - - - - 22,000 
Kattywar - - - - - 4,300 
Guzerat - - - - - 25,800 

Of late the question has been often asked, When will the whole 
of the survey of British India be completed ? It is to be observed 
t'hat not only do the unmapped regions require to be surveyed, but 
that  the development of the economic wealth of the country, and 
the increased value of land render necessary larger, more detailed, 
and more accurate surveys of tracts which, in the first instance, mere 
but roughly plotted out. The urgent demand on financial grounds 
for large scale cadast,ral surveys in the permanently settled districts 
of the N.W. Provinces points to the adoption of the same mea,sures 
for the whole of Bengal and Behar, a question of considerable 
importance, and one which shows that the Survey Department of 
India has still a long career of usefulness before it. 

IV. 

Eleven Revenue Survey parties were a t  work during the year 
1876-77, being one less than in the previous pear, No. 9 party 
formerly employed on the Azamgarh Cadastral Survey, having been 
told off for the task of revising the cadastral survey of Azamgarh, 
Agra, and Hamirpur. Two detachments were in addition employed 
on special work in Chota Nagpore, ant1 Assam. Thc total out-turn 
of the ycnr, omitting the Assa~n lc/lclhi~.qj snrvey, is 12,544 square 
miles (as compared with 11,175 square miles ~urveyed the prcvious 
year), on scales ranging from 1 inch to 32 inchcs to tho mile, tho 
increase being under every scale of survey oxcept tho 16 inch 
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cadastral, in which case the reductions were due to the fact that 
No. 9 party were employed on revision instead of new work. 

Colonel H. C. Johnstone, who for several years past has been 
engaged on revenue surveys in the districts in the north-mest of the 
Punjab, during the year 1876-77 mas surveying in the districts 
of Rawalpindi, Dera Ismail Khan, and Bannu, and completed an 
out-turn of over 2,000 square miles of detailed survey on the scale 
of 4 inches to the mile. This survey has been hitherto most credit- 
ably conducted, the out-turn being an increase over that of last 
season, and the cost per square mile having steadily declined from 
Rs. 59-5-6 in 1873-74 to Rs. 32-3-6 in 1876-77. The comparison 
of areas with those of the tl~alzbzcst rendered by the settlement 
department continues to agree well. Colonel Johnstone's relations 
with the frontier tribes have always been of a friendly description, 
and although the survey was at  first positively objected to by 
them, his tact enabled him to overcome their scruplcs in the end. 
Some idea of the number of passes leading from the highlands of 
Afghanistan and Baluchistan into British India may be formed, when 
we learn that in the Dera Ismail Khan district alone the number 
of the principal passes leading into the hills to tlie west is thirteen, 
of which the Gumnl and Tank passes are the most important, the 
former being plentifully supplied with water, extending almost up 
to Candahar, and being the great highway of the lin$lalts pro- 
ceeding thence to Hindostan. Details regarding these passes will be 
found in the elaborate maps of the Bannu, Dera Ismail Khan, and 
Dera Ghazi Khan districts prepared in the Surveyor General's Office. 
The survey of Rohtak and Sirsa districts mas coilductccl by Captain 
E. H. Steel, and that of the former completed during thc seas011 
under review; that of Sirsa will be probably completed in April 
1879. 

The N.W. Provinces cadastral surveys on the scale of 16 inches to 
the mile progressed in tlic Moradabad, Bndaun, Jfuttm, and Bandn, 
districts, in the first two under Captain Barron, and in the latter 
under Colonel F. C. Anderson. Thc gcnernl average rate per acre 
for these cadastral surveys had bccn gradually and parl,ly ulliformly 
decreasing since their institutio~l in 1871 down to four annas in 
the year 1875-76. The cost of survey in the Banda district during 
1876-77 has been 4 annas 4 pies, a slight increase over this average. 
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In Agra, Hamirpur and Azamgarh, Captain Andrew has been en- 
gaged on the difficult task of revising the cadastral surveys, both 
by checking the work in the field and in the office. 

The total out-turn of the Eastern Soane Irrigation Survey (32 
inches to the mile) was 376 odd square miles, exclusive of part of 
the Soane River. The size of the fields was very small, averaging 
from one to three twentieths of an acre in area. On completion of 
the past season's work Mr. Johnson was transferred to take up the 
cadastral survey of the Jaunpur district of the North-West Provinces, 
but a portion of his party stayed behind to colnplete the Patna 
District Survey. A survey of the same scale (32 inches to the mile) 
has progressed in the Khurdah estate in the Pooree district, but at the 
high cost of 14 annas 9 pies per acre, a rate said to be due to the 
minute scale of the fields, and the di5culty in getting the Ooriyas 
to officiate as Amins. The Western Soane Irrigation Survey under 
Major Sconce was extended over 355 square miles at  an average 
cost of 7 annas 5 pies per acre. The reproduction of these sheets 
formed a specially heavy undertaking, and arrangements have con- 
sequently been made with a Calcutta firm for the job, towards which 
the Bengal Government have made a grant of 3,0001. The area 
allotted to this party has been reduced, so that the efficient establish- 
ment will be available for work elsewhere after next October. 

The 12th or Midnapur District Survey under Mr. W. Lane, and 
(subseqnently) Captain Wilkins, completed an out-turn of 1,554 
square miles on the 4 and 1-inch scale. The comparison of 
the village boundaries with the thakbust maps supplied by the 
Settlement Department was not satisfactory ; the revisions were 
very numerous, and in a very many cases the thakbusts did not 
agree one with another. The area remaining to be surveyed amounts 
to only 43 square miles, which was to have been completed early 
this yen.  The whole party has been, under Captain Andrems, 
transferred to the District of Cuttack, vhere it will take up  the 
caclastral survey of the irrigable area amounting to about 362 square 
miles. 

The Dearah or alluvial lands survey in the districts of Fureed- 
pore and Backergunge covered an area of 952 square miles surveyed 
on the 4-inch scale, near the estuary of the Megna River, the 
ecene of the disastrous cyclone wave of 1876. Of the Dhanwar and 
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Chota Nagpore estates, surveys on the 16-inch scale mere carried 
on. The former, begun in the previous season, mas completed 
during the season nndcr review, but in both cases much difficulty 
and delay arose from defective demarcation, which, as Major-General 
Vanrenen points out, should in every case precede survey. 

I n  the Bombay Presidency the total area rendered by the 10th or 
Nasik, Poona and Ahmadnagar district party, under Major Macdonald, 
amounted to 2,202 square miles on the 2-inch scale, an out-turn 
described as excellent', and accomplished a t  the rate of Rs. 26-4 per 
square mile on completed mork, being less by Rs. 2-15 than the 
previous season's average. No details a t  all were taken from the 
settlement maps, the revision survey not having been carried over 
the tract referred to, and the only existing maps being from 25 to 
30 years old. To the east the part surveyed was flat and open, but 
a good deal broken up in parts, and intersected by a net work of 
large and small streams. The country on the west is broken, un- 
dulating, and in parts hilly ; in the vicinity of the Ghats i t  is a mass 
of hills, some of them very rugged and precipitous. On account 
of the severity of the famine the eleventh (Poona and Sattara) 
party was transferred to other districts, and 1,870 square miles of 
topography were completed in ground of a more hilly description. 
Little use mas made of the Bombay Rcvenue Survey maps, the 
operations being chiefly carried on in the hills, but Major Tanner 
expects to have a number of very good maps available for next 
season's work. A lakhiraj survey mas a t  mork in Assam, on behalf 
of the Assa,m Settlement establishments. 

An important reduction of scale has been ordered by the Govern- 
ment of India to be carried out in the case of future non-cadastral 
surveys in the North-West Provinces. Hitherto the practice has 
been to survey, on the 4-inch scale, those districts in the North- 
West Provinces, in which no 16-inch cadastral survcys were to be 
institated. The object of this was to provide a survey large enough 
to admit of the muzawar or village-by-village definition, the standard 
unit which has hitherto been carried out in all its integrity in every 
province and presidency from the Indus to the Brahinnpntra. I t  
mas also intended as a check on the native IZI~nsra~l~ or basis of t,he 
settlement operations, though the Government of the North-West 
Province had carried out a new and revised settlement without 
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i ts  assistance, a proceeding which might, it was feared, cause loss 
to the Government revenue. 

The Government, however, were of opinion that in these districts 
where settlement had long sincc been brought to a close, and the 
Khasrah Survey carried over the whole district, i t  mould be unneces. 
sary to effect a professional survey on the 4-inch scale showing details 
of cultivation, fallow and waste, and that  all that would be required 
in such cases, mould be a 2-inch survey on the topographical scale 
on which the village boundaries might be shown.* A report on the 
effect of these orders, on the time which the work mill probably take 
to do and its cost, will be eventually. submitted. 

There is a good deal of cadastral survey work remaining to 
be done in the districts where the various parties are still engaged, 
and assuming them to work a t  their present strength they will be 
occupied thus :- 

Banda - 
Mirzapur - 
Jannpur - 
Kurdah - 
Cuttack - 
Chota Nagpur 
Soane Irrigation 

Years' work. - - - 2 
- - - 2 t 0 3  
- - - 5 
- - - 5 
- - - 2 
- - - 5 
- - - 1 

Two of these parties may not improbably be transferred to Burma, 
where there is many years' work. The Moradabad cadastral and 
the Budaun 4-inch surveys are now being completed, and a proposal 
has been made to transfer the party einploycd thereon to Ghazipur, 
where t l~cre  is fivc yeara' work. 

Of Revenue 4-inch survey there is four years' work to be done 
in the Trans-Indns and Ramal Pindi districts, and five in the Sirsa 
and Hissar districts, while of Revcnue 2-inch topographical sui-vey 
the two parties in tllc Bombay Presiclcncy llsvc in their present 
districts (Nasik, Ahmednagnr, Snttnra, ant1 Poonn) sufficicnt work 
to occupy tliein for the next threc or four ycars. Thcre are 16 
districts in the North-West Provinces, of which the maps and 

* Letters from the Officiating Secretary to the Government of  India, Nos. 679 nnd 
23, dated 10th November 1877 nnd 15th January 1878. Proceedings, Surveye, 
(Revenue, Agriculture, and Commerce). 
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records were destroyed during the mutiny, and of which a re-surrey 
is required for topographical purposes on the 2-inch scale. This 
work was commenced by one party last year, and a second will 
probably be employed on i t  next year. The aggregate area to be 
completed is 33,600 square miles, and the annual out-turn of work 
of a single party being about 1,400 square miles, there is about 12 
years' work for two parties. 

The Bombay Revenue Surveys are conducted entirely under the 
Settlement Department, and are not intended to supply maps for 
purposes of general administration, their object being simply to 
afford the requisite basis of information to assist the Government in 
determining the amount of land revenue to be paid by the cultivator." 
Although the object and operation of these surveys are somewhat 
different from those hitherto mentioned, the present abstract would 
be incomplete without some reference to them. 

During the year ended 31st October 1877, nine Bombay Revenue 
Survey and Settlement establishments (or one in excess of the 
previous p a r )  were employed in measuring work alone, the majority 
of them being engaged in the Western Districts of the Dharwar 
Collectorate and in Kanara. I n  these districts rice cultivation pre- 
vails to a very large extent, the dry crop holdings are as a rule 
smali, with very irregular boundaries, and the country is also much 
cut up with hills and streams, all of which makes measuring a 
matter of difficulty. The total number of acres measured was 
643,856, being a decrease amounting to 160,700 acres as compared 
with the work of the previous season, attributable to the difficulties 
rcfcrred to. The quantity of "classing" executcd (this being the 
~WOCCSS of determining the cxact class in which the land should be 
ranked in respect of its degree of productiveness and general value, 
and the amount to be contr-ibutecl by i t  to Government) was 497,384 
acrcs as against 9G7,79G acres csccutecl during the previous season 
wit11 n somewhat larger establishment. Thc total cost of tho survey 
during the senson lllltlcr r e ~ i c w  was Rs. 194,104 or about 19,4101., as 
against Rs. 218,853 or 21,8881. thc previous year, the decrease being 

* A concise, bnt tolcrnl)ly esl~nr~stivc,  n c c o ~ ~ n t  of the n~etl~otl  of measuring nnd class- 
ing ill tllc Ilombny 1lrvcnuo Surveys will bc found nt pnge 193 of tlre secontl edition of 
tlre '' Memoirs on the Indinn Surveys." 
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principally caused by the transfer of officers and establishments to 
duty in connexion with the famine. A portion of the cost was 
defrayed from the revenues of the Kolhapur State, in which territory 
part of the survey progressed. The average cost of the survey per 
acre mas 5 annas 2 pies, which was above the average of the last 
five years, viz., 3 annas 11 pies, the difference being caused by the 
smaller out-turn of classing and measuring. 

In  the Poona, Nasik, and Ahmednagar Collectorates four measur- 
ing establishments, under Colonel G. A. Laughton, were employed 
for the entire season, and one for a period of two months ; the total 
out-turn being 340,447 acres as against 506,417 acres completed 
during the previous season. Besides the above a party was engaged 
throughout the season in erecting special boundary marks for the use 
of the Topographical Survey party." Only one party was engaged 
in classing, and the out-turn rendered by it was 132,908 acres, being 
considerably less than the previous season, when there were two qnd 
a half parties at  work. Between six and seven per cent. of the entire 
area mas tested by European officers, and 22 of the Survey " numbers " 
mere found to differ by more than 20 per cent. from the original 
measurements. The settlement Ivas introduced into 221 Government 
villages in the Nasik and-Ahmednagar Collectorates, and resulted in 
an increase of 7,5821., or over 37 per cent. on the previous year's 
collections. The total cost of the department here was less than that 
of the preceding year, but the cost per acre was more than 30 per cent. 
higher, owing partly to the reduced establishments, and also to the 
minute sub-division of land in all the talukas bordering on the ghats, 
and the necessity of nearly all the establishments having to move twice 
during the working season from the plain to the hilly country. 

In  Guzerat, under Mr. N. B. Beyts, six parties were employed 
in measuring, classing, and city survey. One of these was engaged 
in the survey of the Dangs forest, a tract of which. over 244 square 
miles, or fully one third have been already surveyed. The rate, 
which appears tto be 74 Rs. 12 annas per square mile, is considered 
high, and the remaincier of the operations mill be conducted by the 
(late Trigonometrical) party uncler Colonel Haig. An area of 

* See page 19. 
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95,371 acres was classed in the Panch Mehals and Ahmedabad and 
Surat Collectorates. 

Mr. J. Gibson's parties, composing t'he Ratnagiri Survey, were 
engaged in the Collectorate of the same name, and in the Bhor and 
Samant Wari States, in the duties of measuring and classing, the 
total area being 201,546 and 135,616 acres respectively, showing 
an increase in the former and a decrease in the latter as compared 
mith the previous year's out-turn. The settlement mas introclnced 
into 22 villages in Tanna and Sawant Wari, the increase of revenue 
being over 38 per cent. 

I n  the Hydrabad Collectorate in Sind, under Colonel M. R. Haig, 
five establishments were engaged on revision survey and two on 
classification. The revised settlement was introduced in the Sukkur 
and Sehwan talukas, the gain to the Government assessment far 
exceeding the amount expected by the Settlement officer. Settle- 
ment work is said to be much behind hand in Sind, and the revision 
remains to be carried out in twenty-one talukas of the Hydrabad 
and Shikarpur Collectorates, where the present settlements are no 
longer suited to the circumstances of the districts. The Government 
anticipate, however, that affairs mill shortly improve, owing to the 
increase in strength recently given to the survey. 

Taking the results for the year, there were 2,160,059 acres 
measured and 1,559,515 acres classed in the Northern and Southern 
Divisions of the Bombay Presidency, being a decrease of 299,202 
and 536,143 acres in the two branches respectively. The cause of 
this mas the serious famine of the year, which stopped measure- 
ments, classification, and introduction of fresh settlements, and 
caused many officers and men to be detached for famine duties. 

The Madras Revenue Survey will be found described a t  page 188 
of the Memoir on the Indian Surveys (2nd edition). The original 
scheme of survey has since been considerably extended, and, as now 
organised, is said to combine the operations of a revenue or cadastral 
survcy mith those of a perfect topogmphical survey on a t,rigono- 
met,ricnl basis. The revenue survey proper, with few exceptions, is 
confined to land paying revenue to Government on the ryotwary 
system. Lands held on other tenure, ranges of hills, and tracts of 
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waste land or forest of inferior value are excluded from this minute 
field survey, and topographically surveyed on a scale of two inches 
to a mile. The operations in Government lands are as follows :- 
The village boundaries are first settled, every turn of the line being 
marked with stone ; then disputes are disposed of, irregular boun- 
daries are adjusted, very small villages are amalgamated, and very 
large villages are sub-divided. After these preliminaries, the field 
boundaries are permanently marked mith stone, and every holding 
is registered. Main circuits of from 50  to 100 square miles are 
carried out by the theodolite, the angles being checked by observa- 
tions for azimuth a t  about every 50 stations. Village boundaries 
are also surveyed by theodolite, and check lines within the village, 
forming minor circuits of from 100 to 200 acres, are run. While 
the boundary work, which has been connected with the Great 
Trigonometrical Survey, is being plotted, the fields are measured by 
chain in triangles, so that  when the measurement books are handed 
into the oace,  the map is ready to receive thc fields. After correc- 
tion or distribution of errors, the area of each field is computed by 
scale, and the sum of the areas so obtained is compared mith the 
traverse area. The village map is then sent out for insertion of 
topographical details. I n  zemindary and hill tracts the details are 
put in by the plane table. The district and taluq maps are compiled 
in  the Central Survey Office a t  Madras. Village maps are repro- 
duced by lithography for the use of the Settlement Department. 
Taluq and district maps are also lithographed; photo-lithography 
has been in use in the Survey Office since 1673. 

Up to the close of 1875-76 the area mapped, on the scale of 
16 inches to the mile, in the Madras Presidency mas 40,407 square 
miles, and 3,655 square miles are in course of survey. Topographi- 
cal surveys, on the scale of 1, 2, and 4 inches to the mile, havc been 
extended over 17,393 square miles, while 1,480 square miles are in 
course of survey,' and 3,000 square miles arc being surveyed by an 
Imperial survey party. The total number of village maps pub- 
lished is 13,420, while 75 taluq and seven district maps have been 
completed. 

During 1875-76, revenue and topographical survey operations 
progressed in the Ganjam, Bellary, Cuddapah, Nortli Arcot, Salem, 
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Coimbatore, Madura, Trichinopoly, and Godavari districts. Special 

surveys were a,lso ca,rried on in the Nilgiri Hills and in the Wynaad 
Taluq of the Malabar District. The total expenditure on survey, 
demarcation, and lithography, was 71,5431. 

During the year 1876-77 six survey parties were employed in 
thirteen districts, and 967 square miles of field demarcation were 
completed, 1,637 square miles of field survey, 3,198 square miles of 
boundary demarcation, and 4,853 square miles of boundary survey, 
besides much miscellaneous work. There is a falling off in the out- 
turn of work in 1876-77 as compared with the previous year, but 
this is said to be in reality less than what i t  seems to be. Besides 
the field work a great deal was done in preparing village and other 
maps, and of the former class 4,714 square miles were mapped on 
the 16 and 4 inch scales. 

The season mas very unfavourable owing to the prevalence of 
famine, and many officers were detached for employment on famine 
relief duty. I t  is computed that there still remain 12,681 square 
miles of village survey, and 31,473 square miles of topogra.phica1 
survey to be completed before the entire Presidcncy is mapped out. 

A scheme for the re-organisat,ion of the depa'rt,ment has been 
sanctioned by the Government of India, whereby the subordinat,e 
establishments hitherto distiilctively employed on demarcation and 
field survey, mill be amalgamated, and the salaries of the superior 
officers revised. 

Little progress has as yet been made towards utilising the geogra- 
phical materials collected by the Revenue Survey for maps of the 
country. The primary object of the department mas to complete a 
revenue survey, and thus help to secure the benefits of a settlement 
of land assessment which should be based on accurate data, and 
this fact, coupled with the expenso of the extra establishment which 
the compilation of maps would necessitate, caused the postponement 
of any measures towards that end. The Secretary of State, however, 
has drawn attention to the nced of such maps, and in the scheme 
roferred to an incrcment has been mado to the Central Office grant, 
by which i t  may be possible to establish a small but distinct tope- 
gm,pl~ical end gcogmphicnl section, and thus to ensure steady pro- 
grcss in reduction and compilation. 
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The field work of the Geological Survey consists of two kinds ; 
the preliminary examination of unknown ground, and the more 
detailed study of rocks, of which the general features have been 
already laid down. During 1877 two regions have been geologically 
explored for the first time, Rashmir and the upper basin of the 
Chenab, where Mr. Lydekker has been at work, and a wild hilly belt 
of country some 300 miles long between the Mahanadi and the lower 
reaches of the Godavari, mhich, although completely surveyed topo- 
graphically, is one of the least frequented regions of India. Of 
Kashmir, Mr. Medlicott observes that hitherto flying observations 
had been recorded, and bold speculations based thereon, but Mr. 
Lydekker's observations, of mhich he gives a summary, are the first 
systematic ones recorded. Colonel MacMahon, an amateur geologist, 
has compiled a geological map of the Simla region, and has sug- 
gested an explanation of the disturbance of the strata, which 
Mr. Medlicott considers of possible great importance, especially 
with reference to the gneissic rocks, which he regards as the same 
as the central gneiss of the main range. 

The other newly reclaimed area is between the Mahanadi and the 
lower course of the Goclavari, a wild and hilly country, the topo- 
graphical survey of mhich has just been completed, and which 
Mr. Ball has now examined from a geological point of viewy 
Examples of "high level laterite " were found near and in the 
Eastern Ghbts, this being a level capping between 50 and 10 feet in 
thickness, which is found on most of the highest summits, whatever 
may be the structure of the under-lying rocks, and is still one of the 
greatest puzzles of Indian Geology. Mr. Hacket also traversed new 
ground in Rajputana, south of Ajmir. 

Dr. Feistmantel and Mr. Hughes have been engaged in re- 
searches into the Indian coal measures, the former with regard to 
the pal~ontological features of those in the Damuda valley, and the 
latter between the Wardha valley and the Godavari in the Nizam's 
dominions, where coal out-crops have been actually found and will 
be worked. Both these investigations have in one sense formed part 
of examination of the Gondwana system, which has been further 
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elucidated by the work of Mr. King, below Sironcha in the Godavari 
basin, and Mr. Foote, up the course of the Icrishna in the Nellore 
and Guntur districts. 

In the Satpura basin four different series of borings for coal have 
been put down, one to the depth of 720 feet ; but these have becn 
attended with but little success, though Mr. Medlicott considers that 
a t  Mohpani on the Sitariva, where the only out-crop exists, much 
more might be done. Unfortunately the ground here is in private 
hands, and Government cannot interfere. 

In  Northern India, Mr. Wynne mas occupied in mapping out the 
Potwar or Ramalpindi plateau, between the Salt Range and the 
mountains to the north, a region of complicated geological structure. 
The mapping of Sind west of the Indus was completed during the 
season by Messrs. W. T. Blanford and Fedden (the former of whom 
also explored the route to Sonmiani), and a valuable collection of 
organic remains has been got together in the the last two seasons. 

During the year Vol. XIII .  of the Memoirs, with views and 
coloured maps of the Rajmahal Hills, and Wardha Valley coal fields, 
mas issued, and Vol. XIV. containing Mr. Wynne's description of the 
Salt Range was nearly completed, three fasciculi of the Palzeonto- 
logia Indica were also published. The Manual of the Geology of 
India and the geological map of India are expected to be out very 
shortly. 

As regards the future work of the department, the first labours 
will be to gct a preliminary knowledge of the large area still remain- 
ing, in ~vhich no delineation of the geology, however roughly, has as 
yet becn attempted. The largest of these blanks is the great area 
extending froin Sirsa in the Pnnjab, to Guzerat; much of i t  is 
occupied by fossiliferous rocks that mill demand close attention ; but 
the preliminary boundaries might, in Mr. Medlicott's opinion, be traced 
in two or three seasons. In  the adjoining area of the Tmns-Indus 
Hills there is also a gap from Sind to Icohat ; the accessible 
ground here is so narrow that one season might suffice to demarcate 
the leading features. There is still a large unlmom ares mest 
of the Weinganga and Goclavari, to lnap which, in the most general 
may, one season mould hardly suffice. The remaining not.able area 
is along the Malabar coast and round to Trichinopoli ; stratified 
rocks are reported to overlie the gneiss in that position, but nothing 
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certain is known of their extent or age ; it would take two seasons 
to acquire a safe general knowledge of this tract. There are also 
certain areas, such as that of the Satpura coal basin, of the lower 
Narbada valley, and of the great coal basin of South Remah, which, 
although marked in the index map to the annual report as " mapped, 
reported on, and published," require close examination. In  the 
Himalayan region a good beginning has been made for future pro- 
gress, and it is  to be hoped that  a few more years' work will disclose 
the simpler features of the ground to the north-west of the Chinese 
and Nepalese frontier. I n  the hills of Eastern Bengal and Assam 
much interesting work awaits the survey, but it is doubtlful when i t  
can be taken up. 

VI. 

The country hitherto explored by the Arch~ological  Survey of 
India, under General Cunningham's direction, includes about two- 
thirds of the whole extent of Northern India, from the Indus to 
the mouths of the Ganges. Some portions of the Punjab and of 
Western Rajputana still remain to be examined as well as southern 
Oudh, and the whole of the count'ry to the north of the Ganges and 
eastward of the Gandak River. The hill districts of Icumaon and 
Garhwal are also still unexplored. A large experience has convinced 
General Cunningham that many of the places which have already 
been visited mill most probably yield fresh discoveries by excavation. 
Much difficulty has been experienced in getting information regard- 
ing the existence of antiquities owing to the combined ignorance 
and apathy of the people, so that the surveyors have often passed 
by unwittiilgly within a few miles of some interesting buildings or 
some valuable inscription. Making allowance for these drawbacks, 
however, i t  is probable that all the principul remains in about tmo- 
thirds of Northern India have been now examined, and that any 
future discoveries of importance will be due to excavation. 

The last report received on General Cunningham's Archsological 
investigations was Volume V. of tho series, giving an account 
of the interesting researches a t  Bharhut in the cold season of 
1872 (see "Memoir," 2nd edition, p. 270). I n  tho spring of the 
present year a, statement was received showing the state of the 
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preparation of the various reports, and a brief account of the 
work of each of his a,ssistants in each season since 1872-3. A 
similar brief annual report on the work done is to be submitted a t  
the close of each working season. 

During the cold season of 1873-4 General Cunningham  aid a 
flying visit to Bharhut, where the sculptured railing of the Great 
StCpa was discovered. I-Ic then examincd thc remains near Jubbul- 
pore, and a t  Bhera GhLt madc a plan of the curious circular 
colonnade with its 64 female statues, which Mr. Beglar photographed. 
Many interesting inscriptions of the powerful I<nlAchuri dynasty of 
Clledi were obtained in this locality, and two important inscriptions 
of the Gupta period. A t  I<handw:1, BurhQnpur, and Asirgarh 
General Cunningham obtained several inscriptions, and a t  Bhhndak 
he explored and measured the Buddhist caves and rock houses and 
several Brahmanical templcs. He  then proceeded to Mhrkandi on the 
Wards River, mhere he made plans of thc fine group of temples, and 
copied all the inscriptions. From thence he rcturned to Bharhut, 
where he spent a considcrablc time in cxcavating the buried railing 
which once siirrounded the Great Stilpa. He  closed the season's 
morlc by a visit to Rosani (the ancient KausBmbi), where he obtained 
n considerable number of terra-cotta figures with Buddhist symbols, 
including also several children's toy-carts in terra-cotta of the Gupta 
pcriod. During the same season Mr. Beglar explored the eastern 
portion of the Central Provinces. He visited with Gcneral Cunning- 
ham thc ruins of Tcnrar, Icaranbel, and Bhcra Ghgt, and then 
diverged castmard to explore a variety of places, including the little 
known ancl almost inaccessible fort of Tipagsrh, Rajam, whcrc tho 
rcmains are old and intcrestiug, and Balod and Dhnmtari, nrhcrc he 
found some ancient temples, and tn-o inscriptions of the powerful 
Chalukya family. Mr. Carlleylc's ~vork during the season consisted 
in thc exploration of a number of ancient sites in the districts of 
Agra, Aligarh, Etah, and Bulandshahr in the Gangstic Doab as well 
as many of the principal sites in Rohilkhand. Among the latter 
t8hc most remarkable was the olcl city of Sambhal, nrliere the Masjid 
of Babcr was found to bc an old Hindu tcinple altcrecl and adapted 
to llnl~ammadan ~\rorsllip. 111 thc Doab the old places were of corn- 
paratively littlc interest, csccpting thc great mound of Indorkhera, 
about scvcn lnilcs froin Rnupsha.llr, ilcar thc road lcading to Aligarh. 

1': 688. c 
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Here Mr. Carlleyle spent the whole of the hot weather and rainEl of 
1874 and the greater part of the cold season of 1874-75, and made 
a thorough exploration of the mound, in which he was fortllnate 
enough to find an inscribed copper plate, bearing the nalnc of Skanda 
Gupta, mith the written date of 146 Samvat, a clisoovery which 
disposed of the hitherto accepted reading of the Kakaon pillar in- 
scription which was made to fix the cleath of Skanda Guptn ill 141. 

I n  1874-75 General Cl~nningham rctlirned to Bharhut to complete 
the excavation of the sculptured railing in company mith Ifr. Beglar, 
who was chiefly employed in  making photogaphs of thc sculptures. 
From Bharhut he proceeded to MAlwa, in the vicinity of which he 
examined sevcral ruins and found sevcral valuable inscriptions. On 
his return lie explored the great fortress of Singorgarh ancl thc 
temples a t  Majholi and Bahuriband. Mr. Beglar spent thc early 
part of the season a t  the Stdpa of Bharhut in making photographs 
of all the principal sculptures. He  then proceeded into the Rewah 
territory to examine the ruins a t  Amarphtan, Thla, M~xknndpur, and 
others, near the junction of the Saone and Banas rivers, including the 
unique solitary temple a t  Chandrebe. From thence he visited the 
ruins a t  Kakarsiba, the caves and ruins of Mara and remains at  Uday- 
pur or Rabkop, the capital of the small state of Udaipur in Chota Nag- 
pore Division. The caves near Sirguja were then explored, and copies 
taken of tlie inscription known as ~Ei'tn likhni or " Sitn's writing." 
H e  then examined the ruins of Sambhalplxr, and marching through 
the Saura-Malia States reached Gumsar and Ganjam, where he made 
photographs and impressions of the great inscription of Asoka 
engraved on the rock of the Jaugada Fort. From thence he visited 
the ,anticluities a t  Bhanpur, Chanclcswar, ancl many other places 
near the Chilka Lake, finally closing work a t  Cuttack. Toward the 
end of the same season Mr. Carlleylc proceeded to North-eastern 
Oudh ancl Gorakhpnr district to search for the site of Kapilavastu, 
the birthplace of Buddha. After a careful search he discovered the 
true site, afterwards visited by General Cunningham, a t  Bhuila ('1) 
TAl, 25 miles to the north-east of Fyzabad, and explored the whole 
neigllbonrho~d, identifying many other placea, such as the ~ Y u ~ ~ d - f i ~ ~ a  
or " Arrow well," where Bucldha's arrow on striking the grollnd gave 
birth to n spring. The place still retains tlie namc of Sar-I<u~. 

I n  1875-76 General Cunningham began his tour undcr thc Cliunar 
Hills, and explored all the caves and other remains down to Saha- 
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where he copiccl the newly discovered inscription of Asoka. He  
tllen 13rocccded to Rodh Gnya, where he made a survey of thc country 
rolxnd the great temple. After inspecting I f r .  Carlleyle's work 
General Cunningham went on to SrAvasti, mherc he made numerous 
cscavations, bringing to light a large building a t  the northern end, 

he believes to be the famous Gf l~~dhn-h t i .  A StQpa also 
yielded a great seal with 18 lines of inscription. At  Tanclwa, llis 
llext station, hc laid bare thc exterior of the great brick Stiipa, 
which he has identified with the Mausoleum of I<hsyapa Muni, the 
third of the last four Buddhas. From thence he proceeded to Pakhna- 
BihBr, near Sankisa, where he obtained a considerable number of 
old inscribed seals, including one with a representation of thc three 
famous ladders by which Buddha descended from the heavens, 
accolnpanied by Brahma and Indra. He also got several terra-cotta 
figures of the Buddhist period, and an inscriptioil of one of the 
Jndo-Scythian kings, imperfect, but nevertheless of importance, as 
proving that their rule extended as far  eastward as Sankisa, 
bctmeen Farukhabad and Mainpuri. At  Sankisa he was fortlu~late 
enough to find the basement on which the great Asoka pillar ~v i th  
the elephant capital had originally stood, but he could. not find any 
traces of the shaft of the pillar. Mr. Beglar's work during the same 
scason lay at  Bhitari (between Benares and Ghazipnr) a t  Sahasnrhm, 
mherc he made reproductions of the dated inscriptions of Asokn in 
the rock-cell of Chandan Shahed, and photographs and plans of the 
great rock tombs of Sher-Shah and his family. A t  the fort of 
Rohtns, which was thoroughly explored, he discovered a large seal 
of Rajah Sasangka, the great opponent of Buddhism, shortly before 
A.D. 600. The letters arc sunk in the rock in reversc. He also 
visited nllmcrous othcr ruins, caves, old forts, &c., and secured a 
copious collection of photographs, plans, &c. 

I n  1876-77 General cunningllam found a fine statue of Bud- 
dha a t  Rhita, near Allahabad, mith an inscription. At  Tigoma 
he examined a very old temple which he had discovered two years 
before. It provcd to bclong to the Gnpta period, and to be a v c q  
fine s~ccimen of that cnrly ~ t y l c  of Indian architecture. From 
thence he visited the ruined city of Besnagar, situated a t  tho con- 
flilcncc of the Betwa and Bcs rivers, n~ld made a comlllete sllrvey 
of tlic placc. Nnmerons remains of a very cnrly date werc brought 
to light, among which arc a colossal fclnale figure of the time of 

c 2 
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Asoka, and several pillar capitals of the same date. Two are 
surmounted by lions, one by an elephant with rider, one by a 
crocodile, and one by the farnous knlpa-crilcsh or tree of plenty, 

~vhich yielded to the fortunate possessor whatever he desired. The 
tree itself is represented as a banyan, mith pendent roots, from whicl1 
hang skins filled with wine, ancl vessels of various shapes over- 
flowing with coins. A t  Deognrh, in Southern Bundelkhand, General 
Cunningham found a fine templc of the late Gupta period, orna- 
mented with some large sculptures of unusual merit and beauty. 
During the same season Mr. Beglar accompanied General Cunning- 
ham for some time for the purpose of taking photographs of 
sculptures and architectural remains, chiefly of the Gupta period. 
A t  Bhita, south of the Jumna, several Buddhist sculptures were 
photographed, among which is a fine figure of Buddha, of the Gupta 
period, mith the head-dress of a Tibetan Grand Lama. At  Garhwo 
some very beautiful pillars and sculptures, also of the Gupta period, 
were discovered. He  visited several ruins in North Bundelkhand, a 
curious old temple built of polished stones a t  Mokunddwilra in 
Rajputana, which he thinks to be the oldest structural temple yet 
found, as well as various other sites in Rajputana and Ajmere, and 
finished the season by taking photographs of the fine Asoka capital at 
Sankisa, of the inscribed pillars of Kumlira Gupta's temple a t  Bhilsan, 
and of the curious brick temple of Bhitargaon, mith its carved and 
moulded ornaments ancl its terra-cotta nlti 1.ilicz;i 24 feet in height. 
Mr. Carlleyle's work lay eastward of his previous season's operations, 
in the direction of Icasia, already identified with Kusinagara, the 
scene of Buddha's death. This identification has now been scttled 
beyond all doubt by Mr. Carlleyle's discovery of the colossal statue, 
upwards of twenty feet in length, of Buddha lying deacl with his 
face turned to the westward, and immccliately to the west of a brick 
stilpa, exactly as described by thc Chincse pilgrim Hwcn-Thsang 
in thc seventh century. Here also he discovered a long inscription 
on a stone slab with the opening invocation to Bucldlia. The mound 
about the stiipa was excavated, and revealed the fact that the 
great Nirvana statue had been ensllrinccl in an arched chamber 
or templc as recorded by the Chincse pilgrim. This important 
site being thus fixed, Mr. Carlleylc procccclcd to cxplorc the wholo 
ncigl~bourhood, ancl he 11a~  bccn able to identify many other sites 
connected with lncmorable inciclcnts in Bucldl~a's lifcti~nc. The 
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colossal Nirvana statuc of Buddha bears an inscription on its 
pedestal in characters of the Gupta period. There can be no donbt, 
therefore, that this is the identical statuc seen and worshipped by 
both of the Cliinesc pilgrims, by Fa Hian in thc beginning of the 
fifth century, and by Hwen Thsang in thc first half of the seventh 
century. 

Volumes I., II., III., IV., and V., of the reports of the Archzeo- 
logical Survey of India havc been noticed in the " Memoir on the 
Indian Surveys," 2nd edition, p. 270. During the current year thc 
sixth volume has bccn received. It consists of a " Report, illustrated by 
" 24 plates, of a tour in Eastern Rajputana, in 1871-72 and 1872-73, 
" by Mr. A. C. L. Carlleyle, Assistant to General Cunningham." 
Mr. Carlleyle prefixes to the accolmt of his travcls a brief notice of 
the chief mountain ranges of Rajputana, the Pathar, Rarkota, 
and Aravalli ranges. Of the Pathar chain he observes that the 
great hill rangc, of which i t  forms a part, is one of the most con- 
tinuous and unbroken, and also one of the longest of hill rangcs in 
India. It is about 200 miles long from south-west to north-east, 
and yet in maps generally i t  is laid clolvn illcorrectly and confounded 
with a totally different one, the Icarkota range, about tweilty miles 
further west. Mr. Carlleyle ascertained that sonthward the people 
call this range Araballa, and he therefore regards i t  as the true 
Aravalli rangc, instcad of the one commonly so called which lies 
f~irthcr west on the borders of the desert. 

Mr. Carlleyle first visited several sites in the Fsthipur Sikri range 
of hills to the west of Agra, wllerc he discovered stone cairns, 
monoliths, and some colossal statues, the latter st RGp-bris. He 
ncxt visitcd BniAiin, ~vhicli before thc time of tlle Lodis nras a sort of 
scconclary capital to Dellii, ancl the ncigllbouring hill fortress of 
Vijaymanclnr, where lie founcl a /tit or ~nonolith of rcd sanclstonc, 
wit11 an inscription tlntccl in the samra t  year 425, (probably 506, 
A.D.). General Cunninghnm points out that this inscril)tio~~, ~ v \ . h i ~ ] ~  is 
quite perfect and has been translated Ly Dr. G. Biilller, is of special 
value, as we have hitherto found but very few dated recorcls of 
so carly a period. Here also Mr. Cni,llcylc cliscovel.cd a curious 
minar, apparently built in the time of lhlh:linn~ad Sllali bin Farid 
811ali of tlic Snyyid dynasty, who rcigned Letween 539 and 847 A.H. 
Tllc siclcs of tho minar blilge out\vardly nrith a gentlc curve, tllc 
upper storey is orilaincnterl about thc middle by n coloured band of 

c 3 
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green and blue squares, probably glazed tiles, built into tlie structure. 
I ts  present height is 74 feet, and i t  is built of two storeys, but it 
had formerly a third storey, and in all probability was surmounted 
by a cupola pinnacle, and so must have been over 100 feet at  its 
full height. H e  afterwards visited tho ancient town of MBchbri, 
where he discovered another original tomb, some dated inscriptions, 
and a sort of colonnade of sixteen pillars, with their shafts richly 
sculptured, principally with bands of floral devices of consider- 
able elegance and variety. A t  Bairat Mr. Carlleyle discovered 
a rock inscription of Asoka. It was imperfect ; but after some 
time General Cunningham found it was a third copy of the dated 
inscription of Asoka, of which two nearly perfect texts had been 
found a t  Rlipnhth and Sahasariim. At  Deosa (nearly due east of 
Jaypur) Mr. Carlleyle found several monoliths, which in most cases 
had been formerly disposed in circles, and were in his opinion the 
work of aborigines during the prehistoric period. A t  Thoda (about 
equidistant from Ajmir and Jaypur), the chief attraction is the great 
temple, with a plinth or basement elaborately sculptured, of which 
plans and drawings were made, and in a fine old temple a t  Vi~alpur, 
about seven miles off, Mr. Carlleyle found two dated inscriptions of 
Prithvi Raja, the earliest dated Samvat 1231. Nagnr or Karkot 
Nagar, the next place of importance visited, is a very ancient 
place, founded, as i t  would appear, about 1350 B.C., and pro- 
bably destroyed by some volcanic convulsion ; about six thousand 
ancient coins were here picked up by Mr. Cnrlleyle and hia, servants, 
ancl the better specimens of these furnished the names of ncarly 
forty differcilt kings. As Bnddl~ist syinbols occur on inally of these 
coins, i t  may be inferred that the ancient kings of Nagar were 
Buddhists from the time of Asoka up to the third century of the 
Christian era. The destruction of ancient Nagar pobably occurred 
about the end of tlic fourth or the beginning of tlie fifth century 
of the Christian era. Gencral Cunningham remarks of these 
coina that, as nearly tlie wholc of their1 bear the name M;"llavQns, 
which he talces to refer to tlie MrZlavins of the Hindu Purdns, and, 
as this iinluc: occurs in charactors of all ages from tho time of 
(250 B.C.) clown t u  about SO0 or GOO AD. ,  he concluclcs that tho 
city iliust have flourished throughout tho wholc of this long yurio(1. 

'I!ambav:~te Nagari, lying about 11 lniles N.E. of Chitor, is of 
special interest, as i t  is undoubtedly one of tho oldest cities in 
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Northern India, and although known by repute to Colonel Tod, 
(al~tbor of the " Rajasthan," &c.), was searched for by him in vain. 
About 145 coins selected by Mr. Carlleyle, out of a larger number 
found here, have been ascribed by him to periods varying between 
350 B.C. and the eighth century of the Christian era. A descriptive 
list of them finds place in Mr. Carlleyle's volume. He also visited 
Bijoli, the temples of which are of particular archaeological interest, 
and returned to Agra early in 1873, having spent the greater part of 
the two cold seasons of 1871-2 and 1872-3, besides the whole of 
the intervening hot season and rains of 1872, in a prolonged and 
interesting tour in Rajputana. 

The above are the general contents of volume VI. of the A r c h ~ o -  
logical Survey of India. 

The following volumes are in various stages of preparation :- 
Volume VII. Mr. Beglar's Report on Bundelkhand for 1871-72, 

and his Report on the Central Provinces for 1873-74. 
Volulnc VIII. Mr. Beglar's Report on the Lower Provinces of 

Bengal for 1872-73. 
Volume IX. Mr. Carlleyle's Report on the Doab, Rohilkhand, 

and Bhuila Till (the ancient Kapilavastu) for 1873-74 and 
18'74'75. 

Volume X. General Cunningham's Report on the Central Pro- 
vinces and Malwa for 1873-4-5 and 1876-77. 

Volume XI. Mr. Beglar's Report on the South-east Provinces for 
1874-75 and 1875-76. 

Volumc XII. Mr. Carlleyle'a Report 011 Icasia (the ancient 
Kusinagara) for 1875-76. 

Volumc XIII.  General Ciu~lningham's Reports on tlie Don11 and 
Oitdli for 1875-76 and 1876-77. 

Volumc XIX. Mr. Beglnr's Report on Bnndellclinnd, I fnlmn,  
nnd Rnjputann for 1876-77. 

In  addition to these General Cunningham has been engaged on 
the followii~g separate publications : - 

1. A collection of ancient Indian inscriptions, entitled Co1y9211u 
I , ~ R C ~ ~ ~ ) ~ ~ O I L I C ? I L  h ~ d i r m * ? ~ ~ n .  Of this Volume I., containing lithe- 
gmpl~s  of Asokn's inscriptions, has been published. Vol. 11. 
is lvol~oscd to contnin tlie inscriptions of the Illdo- 
Scytliinns, and Vol. 111. the inscriptions of the Gupta 
dynasty. 

X.' +- - 7-- . .- .. 
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2. A collection of specimens of ancient Indian architecture 
showing the various styles in use a t  different periods. A 
large collection of materials lias been made for this subject 
as well as for the next, for tllc illustration of the Asoka, 
Indo-Scythian, and Gupta periocls. 

3. A collection of examples of early Indian sculpture. 
4. A collection of specimens of Indian architectural ornament in 

mosaic, trellis, &c. A first volume of Indian mosaics, illus- 
trated with coloured plates, has been completed, and a second 
volume containing plates of Indian trellis work, from the 
simple chequers of the old Hindu temples down to the elabo- 
rate and delicate tracery of the marble screen of the Tajmahal. 

5. A collection of specimens of Mediaeval Indian architecture 
(partly done). 

G .  A collection of specimens of Muhammaclan architectnre (nearly 
complete). 

General Cunningham's most absorbing ~vork, however, has been 
the compilation of an elaborate monograph, profnsely illustrated 
with photographs and lithographs, on the Stlipa of Bharhut. This 
work, the illustrations of mhich are being produced by Messrs. 
Vincent Brooks, Day and Son, will consist of about 143 pages 
of letterpress, and photographic and other illustrations rcproduced 
from some excellent negatives, kc .  taken by Mr. Beglar. A bricf 
account of the sculptures mill be found in the " Abstract of Surveys, 
&c. for 1872-3." 

I n  Western India Mr. J. Burgess's arch~ological  researches, 
between November 1575 ancl May 1876, were of pecnlinr intcrcst,* 
hcing conducted principally in the western part of the Nizaln's 
dominions, a tract hitherto quite unknown to the antiquary. 
Tuljapur, the first placc visited, stands on thc borders of the 
l-Iaiclarabad territory, on the verge of tllc BAla GliQt, one of the 
terraces by which the table land of the Deklian clescenrls westward. 
It contains a temple ancl buildings attacllecl, but of no great im- 
portance. A t  Dharasimha, about 12 miles to the north, groups 

* Arc1~cologic;~l  S11rvcy of' Westcrll Intli:~, Vol. 111. Itcport on the ~nticlr~ilicg 
in the Bitlar nntl Aurnngnl)nd tlistl.icts in tile territories of 11. Ir. t l ~ c  Nianm of 
IIaidnral)ad, 1875-76. Dy Jas.  Bu~.gess, 1'.11.G.S., M . l ~ . L l . S .  London (Allen & C0.p 
Triibner & Co., Whittinghnm, 2nd Str~~~fort l ) .  1878. 
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of Jaina m d  (probably) Vaishnava temples were examined, and a t  
Raruss some caves in a hill of laterite were ~ ~ r v e y e i l ,  one called 
Mahadeva's being noticeable for a profusion of sculptured incidents 
ill Hindu mythology, mllilc a t  Nilan$, south-cast of I'hrusa, a Saiva 
temple, in what is called the Hemadpanti style, mas the chief 
antiquity. Kaly?ina, the next place of importance, mas originally 
the capital of the Chalukya dynasty of the Dekhan, whose rule 
must havc a t  times extended over a large area, then known as 
Icuntaladesa, stretching from thc Nerbudda river on the north to 
about the Tungabhadra to the south, reaching to the Arabian Sea 
on the west, and to the Godavari river and castcrn Gh&ts on the 
north-east and south-cast. I n  the soutliern portion of this area the 
Icannada or Canarcsc language is spoken. Mr. J. F.  Fleet and Sir 
Waltcr Elliot havc helped grcatly to elucidate and extract from 
inscriptions thc history of this dynasty ; the latter has remarked 
that " i t  is the oldest race of which we find satisfactory mention 
" made in the records of the Dekhan, and i t  appears to have 
" belonged to the grcat tribe that under the general namc of Raj- 
" puts, exercised donlinion over the ~vllole of Northern and Central 
" India." The two dynasties ~vould appear to have flourished from 
about 4G5 A . D .  to 1190. They were mostly devoted to Vishnu, but 
both Jainas and Saivas were protected and patronized, as is proved 
by their inscriptions. I<alytZna was doubtless in the middle age8 
adorned with many lnrgc nnil splendid temples and palaces, but in 
the struggles that succeeded thc fall of the Chalukyas, and the 
frequent wars that for four hundred years devastated this part of 
t,lle Dekhan, thc Hindu buildings were rntl~lessly clestroyed, alld 
the modcrn city is a purely ~lnliaminaclan town. 

After visiting NA1.hyanp1ir nncl Ulnnabacl or Hominabad, Mr. Bur- 
gess went on to Bcclnr or Bidar, a large ~vallccl city on a lligll alld 
hcalthy platcnu 2,330 feet above tllc sealevel, or fully 500 feet above 
Ilaidarabad. One of the principal edifices, tlic rcinains of rnllicl1 still 
exist, is tho ~Iaclrasnh or collcge, built in the latter half of the 
fifteenth ccntliry, ant1 formelnly containing n library of 3,000 volumes. 
Thcre are several Ml~hammadnn remains of considerable illberest in 
Bidar, cspccially of tlic Unllnlaili and Bcrid Shahi clynastics, but  
they are falling mpiclly into decay. 

Uctween Uiclnr ant1 Molninnbacl, a distance of one hIlndre(1 miles, 
thrrc was ]lot llluch nrOrtlly of note, but a t  the latter to~vn a llumbcr 



of Brahmanical and Jaina cave temples were surveyed at the old 
town called Jogai Amba, and two inscriptions of the Yadava clyllasty 
of Devagiri were discovered, one of which has been translated in 
full by Dr. Biihler. From thence the route lay through Mullgi, 
in the British province of Ahmadnagar, to Paithan, probably the 
same place as the ~lcci'dccvu of the Greek writers and Pratishthana 
of the Hindus. The author of the " Periplus of the &rythrEan 
Sea " says abundance of onyx stones was brought thence, and this 
stone and the carnelian are still common in the neighbourhood, 
but not of fine quality. Here the great Icing Salivahana, who 
fonnded the Saka era, is said to have rulecl in the first century. 
The town is beautifully situated on the left or north bank of the 
Godavari, and is looked upon by Hindus as a favourite resort of 
Brahma. I ts  architectural magnificence has long since disappeared, 
and even the manufacture of silk shawls, which were famous 
throughout India, has ceased to enrich the place, a ruinous tax 
having been imposed, which drove most of the weavers away and 
destroyed the principal source of trade. After visiting the Hindu 
sacred place at  Sanvkhed, Mr. Burgess examined the very remark- 
able Buddhist rock-cut temples a t  Aurangabad, which have hitherto 
apparently attracted but little attention, though Dr. Bradley, in his 
account of the statistics of the Sarkar of Paithan, furnished a notice 
of them. 

One of the caves (No. 111.) is supported by columns of remarkable 
richness and elegance of detail, lithographed representation and 
detailcd descriptions of which have been given by Mr. Burgess in 
his report. On an architrave a series of scenes of unknown inter- 
pretation, but evidently representing a history or a succession of 
incidents, is carved. The most striking peculiarity of this cave is a 
group of worshipping figures, occupying the front corners of the 
shrine. These have very thick projecting underlips, short chins, 
long straight noses, and an almost Egyptian cast of countenance, 
while their styles of head-dress are most varied and ornate. Another 
of the caves (No. VII.) contains on one side of the door of the shrine 
a gigantic figure representing the famoils Avalokitesvara Bodhisattva, 
SO often ~poken of by the Chinese pilgrims, Fall-hian and Hmen 
Thsang, and identified also in Nepalese and Chinese mythology. He 
is always represented in Indian sculptures as holding a lotos stalk 
in one hand, with an opening bud, ancl generally with a rosary or 



jewel in tlle other ; his hair is abundant and falling in ringlets upon 
his shonldcrs, and on his forehead is a small figure of Amitabha, 
the lord of Sukhavati or the Western Happy Land and the fourth 
Dhyani Bndclha. On each sicle of him arc four scenes forming a 
sort of pictorial prayer or litany. On the other side of the door is 
another colossal Bodhisattva, probably Manjusri, distinguished for 
his merciful character. 

Mr. Burgess remarks that, while the earlier favourite Buddha 
symbols, such as the tree of knowledge, the many hooded snakc, the 
sacred wheel, kc., are not found in the later caves, the Bodhisattvas 
never occur in the earlier ones. This nlarked fact suggests that  
thc myth respecting AmitQbha, his " Western Paradise," and his 
spiritual son Avalokitesvara mas due to a foreign westerly element, 
and most probably a Christian one. It is not Hindu, yet i t  sprang 
up in Southern India and probably on the Malabar coast where 
Christianity first appeared in India. This seeins suggestive of an 
early influence affecting Buddhism from a Christian source, whether 
directly missionary, or indirectly through Alexandrian merchants 
trading with Barugaza (Broach) and other parts on the west 
coast. 

Elurd, the last station visited, is noticeable for the temple of 
Ahalyabai (1765--1795), a good specimen of Hindu architecture, 
surinountcd with a beautifully sculptured square pyramidal tower 
or s ik l~ct~.  rising in five tiers over the shrine. The survey of the 
famous and very extensive series of cavcs, Buddha, Brahmanical, 
and Jaina, a t  this place, was begun in 1876, and carried on during 
the greater part of the morlring season of 1876-77, i t  was 
completed. But the account of them and of the other groups of 
cave temples is reserved for a special work now in active prepara- 
tion by Mr. Burgess ancl Mr. J. Fergusson. 

Mr. Burgess winds up his report with notes on a variety of 
inscriptions, sonlc froin the illore northern districts, tmnslatecl by 
L)r. Biihler, nncl tmcnty-eight from the Bclgauin and Icalhdgi dis- 
tricts, chicfly from liis First Report, and nolv transliterated and 
translated by Mr. J .  F. Plcct, Bo. C.S. 

The s~tbjcct of 1ndi;~u inscriptions is closely connected with Indian 
arcllzological 1-osearch, for by i t  the chronology and sequence of 
old clynasties, on which thc history of the past is largely recorded, 
can bc ascertained. Hindu literature scarcely supplies any works 
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of a historical character, and i t  is fortunate that  this mant is corn- 
pensated for by many contemporary records in the shape of 
inscriptions, which really served as the title deeds of the grants and 
endowments made by kings ancl chiefs to temples and religious 
communities. Some of thesc inscriptions are on rocks, some on 
the pillars and walls of temples, others on large stone slabs 
set up in public places, and others engraved on plates of copper 
held together by rings, to which is attached the seal of the 
reigning dynasty. Sir Charles Wilkins, General John Carnac, Sir 
John Shore, and others, who rallied round Warren Hastings and Sir 
William Jones, some 90 years ago, to form the Asiatic Society of 
13enga1, fully recognised their historical importance, and be; oan to 
collect and investigate the contents of inscriptions. During the first 
years of the century Colonel Colin Mackenzie is said to have 
prepared copies of 8,076 inscriptions in Southern India altogether. 
These however, have never been properly deciphered, and the 
original copies have lain for many years in the India Office archives. 
Buchanan-Hamilton also collected many inscriptions, of the value of 
which nothing is known. During his long residence in India Sir 
Walter Elliot, K.C.S.I., spared no pains in collecting impressions of 
copper-plate grants and transcriptions of stone-tablet inscriptions, 
and by means of them was able to establish the chronology of the 
great Chalukya dynasty of the Canarese and Maratha countries (400- 
1100 A.D.), and other dynasties. 

Early in 1851 the Bombay Cave Temple Commission called 
attention to the subject of inscriptions, and obtained the appointment 
of Lieut. Brett  to copy ancl take impressions of them. Reclucecl 
c o ~ i e s  of these lithographs, with the Rev. Dr. Stevenson's tentative 
translations, were publishecl in the Journal of the Bombay Branch of 
the Royal Asiatic Society. A few years after, the same commission 
strongly recommended the publication of facsimiles of inscriptions 
with decipherments ancl translations, such a co12)zis i~zrn.Q)t ioi~~l~n 
being very important from an antiquarian ancl historical point of 

In accordallcc with their rccommendatioi~, Vishnn Snstri 
Bapat was appointed as pandit, and he copiccl and translated into 
Marathi some 88 Pali and Sanskr.it inscriptions ; bnt tlic dcath of 
ttle pandit c.ns~led, ancl for the tinlc notliing niore was clonc. 

About 15 years ago, however. I ier  Mnjcsty's ( i o v e r ~ ~ ~ n e n t  bcgnn 
to take a kcener interest in such inclnirie8. In  1865 t l~crc were 

printed a few copies of a ~hotographic collection of 149 ir~scriptions 
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on copper-plates and stone tablets a t  various places in the Mysore 
territory from negatives taken by Lielit.-Colonel Henry Dixon, and 
purchased by the Secretary of Statme. About the same time the Com- 
mittee of Architectural Antiquities of Western India mas formed,under 
whose auspices the Mr. T. C. Hope, of the Bombay Civil Service, 
edited and printed a collection of 64 inscriptions from stone tablets in 
temples and rocks in Canara, Bellari, and Mysore, the photographic 
negatives of which had been taken by the late Dr. Pigou and Colonel 
Biggs. Thcse volumes probably helped to keep up the interest in 
the subject, and in 1870 the Duke'of Argyll, then Secretary of State 
for India, forwarded to the Bombay Government a scheme for the 
collectioil and preservation of ancient Canarese inscriptions, suggest- 
ing that those collected by Sir Walter Elliot should be revised and 
compared with the originals, that any new ones should be added, and 
the cntirc series published. The difficultics of the work, however, 
prevented this scheme from being carried into effect. The starting 
of the " Indian Antiquary," in 1872, and tlic commencement of thc 
Arch~ological Survey of Wcstern India in 1874, helpcd materially 
towards thc acquisition of perfect copies of inscriptions, and a 
yearly grant, made by the Sccretary of State in Council to the first 
nainccl pitblication, has been of ilninense service in enabling that  
journal to publish a largc nuinber of facsiinilcs of inscriptions, 
(including Inany of Sir Walter Elliot's), along with their transcrip- 
tions into modern characters, and translations. 

Of thc two above-mentioned collections, l l o ~ ~ ~ e v c r ,  so few copics 
mcrc available for reference, that the Sccretnry of Statc has 
sanctionecl the printing of a ~ICIV voltlme* c01nl)osed of Colonel 
nixon's, Colonel Biggs's, and Dr. Pigon's collections, supplemented 
by pl~otograpl~s and litliographs from estampnges and rubbings made 
by the A r c l ~ ~ o l o g i c d  Snrvey of Western India and by Mr. Fleet, 
and by reproductions of coppcr-plate grants froin various sourccs. 
Tho total nuinbcr is 287. This collection docs not embrace 
ncarly the mllole of thc inscriptions from Western India and the 
Dcklran a t  present available. Sir Walter Elliot possesses a large 
aeries of copper-plntc grants of the Vijnyanagnra and other dynasties, 
mhilc others csist ill other private 11ands both in India and Europe, 
- -- 

* Arc l~~o log i ca l  Snrvc.y of Western India.-l'r~li, S~~~lbkrit, nnd oltl C:lnarcue 
i~l\criptions f l o ~ n  tho Bombay l'~~csitlcncy, nntl parts of tho 3111tlrns Presidency, nntl 
Alnia~~r. Arrallgcd, LC., 1)y Mr. J .  F. Flcct, UO., C.S. ulltler tho direction of Mr. 
.J. ll~~rgrs.;, M.R.A.S., LC. Lontlon, 1878. 
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in the India Office Library, in the Royal Asiatic Society, in the 
Bombay Asiatic Society, ancl in the British Museum. Fresh 
inscriptions are also constantly being found and increasing the mass 
of those awaiting publication. These records contain such ample 
materials, available nowhere else, for eluciclating the history, the 
religious and social life, the origin and growth of the alphabetical 
characters, and the development of the vernacular languages 
throughout India, t,hat i t  appears desirable, a t  a time mhen Prussia 
and France are doing so much for Latin, Greek, and Semitic inscrip- 
tions, that some steps should be taken for promptly and systematically 
recording the fast disappearing Indian inscriptions. 

The Indian A~ztiquary, referred to above, continues, with the help 
afforded to it by Government, to fully maintain its reputation of 
being the best means of making a t  once known all the most recent 
information on Indian archzology. 

During the present year, Major Watson has published in it some 
fragments relating to Anandapura, in Saurachtra, in connexion with 
the question mhether i t  is, or is not, the Anandapura of the Chinese 
pilgrim Hmen Thsang. The evidence is rather against the actual 
identity of the two towns, though the modern city may have 
been founded on the site of an ancient city of the same name. Sir 
Walter Elliot has furnished some interesting notes on a singular 
hypcethral temple in Orissa, which is evidently deserving of a 
minute examination and a detailed report, and has given an accouilt 
of an edifice, formerly known as the Chinese or Jain pagoda, at 
Negapatam. 

Mr. Fleet's series of Sanskrit and old Canareae inscriptions 
embraces grants of theEastern and Western Chalukya, the Radamba, 
the Ganga, and the Sendra dynasties, with incidental disquisitions, 
the importance of which will be recognised mhen the time comes for 
piecing together the ancient history of the south and west of India. 
By no means the least important of his papers are those mhich give 
in detail the two forged grants of the Western Chalukya kings, 
Pulikesi I. ancl Vikramadit~a I., and thcfie expose the two errors 
mhich have led to so much confusion in the early chroilology of this 
dynasty. 

Dr. Burnell has given a valnable contribution on the locality of 
the Southern Charitrapura of Hmen Thsang. Thcrc appcars to 1 ) ~  
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littlc doubt that he is correct in identifying i t  with the once famous 
port of Kaveripattana, the Cl~abevis P T ~ L ~ ~ O T ~ P L ~ I L  of Ptolemy. 

Some further important grants of the Gurjara and Valabhi 
dynasties are given by Dr. Buhler, who also indicates reasons for 
doubting the accuracy of referring the dates of the Vnlshhi ~ l a t e s  
to the Gupta era, commencing in A.D. 319, and enunciates his own 
opinion that the initial date of the era of the plates must fall either 
shortly before or shortly after A.D. 200. Further researches may 
probably justify this opinion, but may a t  the same time rcndcr 
i t  necessary to carry back the initial date of the Gupta era to the 
same epoch, and thus to make the Gupta and the Valabhi eras still 
identical, as they are now held to be, though they will both start 
from an earlier initial date than is now allotted to them, chiefly on 
numismatical grounds. At  p. 141, Vol. VII., of the "Antiquary " Dr. 
Buhler has given further notice of the three new edicts of Asoka, 
published by him a t  Vol. VI., p. 149. The historical value of these 
new edicts lies in the facts that, l., they fix absolutely the length 
of time which elapsed between Buddha's ~ z i ~ v a ~ t a  and Asoka ; 2., 
they prove the accuracy of the chronology of the southern Buddhists, 
as far as India is concerned ; 3., their data, together with the infor- 
mation of the Greek historians, prove the ~zil.va~la of Buddha to 
have taken place between B.C. 483-2 and 4'12-1 ; and, 4., they 
indicate the direction in which future efforts to fix the exact date 
of Buddha's ~iq*va~zcc sholild be made. 

Some interesting Hindu and Jain remains a t  the ruined capital of 
Bijapur and in its neighbourhood are noticed by Mr. Sinclair a t  
p. 121. 

At p. 1G8, Mr. Rice has plxblishecl two new grants of the Ganga 
kings, the dates of which are interpreted by him as A.D. 350 and 
A.D. 481 respectively. The real era of these kings is as ~ e t  very 
doubtful, inasmuch as Mr. Fleet's st'one tablct inscriptions st p. 101- 
112, make them several centuries later than the copper-plate grants 
given here and elsewhere by Mr. Rice. 

The Editor, a t  p. 196, has given a, valuable c ~ n t r i b a t i o ~  in trans- 
lating, from M. Stanislas Julien's French work, Hwen ThsnngYs 
account of Harshavardhsna,. Thc want of a carefully revised and 
annotated translation, this t,ime in Engl i~h,  of tho Chinese pilgrim's 
works has bcen much felt for a long timc past ; therc are hopes that 
it mill shortly be supplied. 
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VII .  

INDIAN METEOROLOGY, 1876. 

The second Annual Report by Mr. H. T. Blaaford, Meteorologicd 
Reporter to the Government of India on the meteorology of India, 
being that  dealing with the observations recorded in 1876, was 
published in the early part of the present year a t  Calcutta. It 
cleals with a somewhat more extensive area than the preceding 
report. I n  India proper, indeed, the system is still incomplete. 
Five or six additional stations began work during the year under 
review, but  the greater part of Western India mas but little better 
represented than in the preceding year. But  to the eastward, two 
new observatories a t  Rangoon and Moulmein extend the area of 
cliscussion to Pegn and Tenasserim, and bring into view, for thc 
first time, the distribution of temperature and pressure far down on 
the eastcrn margin of the Bay of Bengal, while away to the vest 
the establishment of an observatory a t  Bushire, a t  the head of the 
Persian Gulf, supplies a link in the connection of the Indian system 
of registration with that  of Europe ancl Wcstern Asia. During the 
year 1877 additional observatories have been started a t  Bassein in 
Pegu, Mergui in Tenasserim, and Quetta in Baluchistan. Most of 
the new stations in Bombay, Central India, and Rajplitana vill 
also contribute registers for 1877. I n  Inclia ailclitional registers 
for 1876 are furnished a t  Peshawar, in the cxtreme north-west 
of the British possessions ancl a t  Sirsa on the northern margin 
of the western desert ; a t  Mount Abn, a t  a lleigllt of about 4,000 
feet on the southern confines of the same; a t  Bhuj in Cutch, 
a t  Sutna, half way between Allahabad and Jubbulpore, linking the 
Gangetic plain mith the more elevated tract forming the Central 
Provinces ; a t  Sironcha on the Goclavari, which, through Secun- 
dorabad, helps to connect the latter region mith the Madras system, 
and to p s h  the network of stations one step further into the 
wild and unrepresented country about the Lower Godavari. The 
number of rainfall stations has becn much increased, 28 addi- 
tional having hcen starter1 in thc Madras Prc,siclency, and 43 addi- 
tional in the North-west Provinces, the Ccntrnl Provinces, and 
Berar. Rnjputana, mith Central India, and British Burma arc still 
impcrfcctly rcprcscntcd, but Mr. Blanforcl hopcs to rcmedy this 



shortly. Hc  regrets his inability to obtain more data regarding 
thc average values of the chief meteorological elements in the 
Madras stations, the tables for mhich are very deficient, although 
the meteorology of that presidency is invested with exceptional 
importance in the light of the recent disastrous famines. 

It is the great failure of the rainfall mhich lends special interest 
to the meteorology of the yea? 1876, and the analysis of this 
~hcnoinenon Mr. Blanford has kept steadily in view in his report. 
Mr. Meldrum's rcsearchcs, i t  is known, have dram~n attention to the 
ap1)arent cyclical variation of rainfall, and its coincidence in a 
greater or lcss degree with thc cyclical variation in thc numbcr of 
sun spots. While acknowledging the persistence of this phenomenon, 
Mr. Blanford shows, that according to Mr. Meldruin's own rcsearchcs, 
the total cyclical variation in the course of two cycles does not 
exceed 15 per cent. of the whole, and that to that extent 012.11~ are 
mc justifiecl by proof in regarding the rainfall of India as a recurrent 
~l~enomenon. The great fluctuations, alternately productive of 
flood or faminc, are thercfore mainly non-periodic and local. Thus 
in 1877, thero has been an allnost complete failure of thc sumrncr 
inonsoon rainfall in the Upper Gailgetic valley, and a large part of 
Ccntral India, Rajpntana, kc., while the rain withheld froin these 
provinces mas poured out over the Bay of Bengal and thc Burmesc 
pcninsuln, and while the cultivator of Upper India has watchcd 
his ~vcakly sproutecl sow~l~~inz withering to hay under the ml- 
clouded sun ancl the dry hot blast from thc   vest ern desert, his 
Bnrman brother has seen his vigorons rice crops washed away and 
drowned beneath the wide spreading floods of the overcharged 
Irawacli. 

The discussion of the results for 1876, v i th  the averages deduced 
from previous registers, and thc tabulation of the several anomalies, 
month by month, confirm thc idca that abnorinal as wcll as normal 
coilditions arc remarkably persistent in India. The failure of tho 
rainfall in the pcninsnln, and its dcficicilcy in thc Upper Gangctic 
Provinces aro traccnblc to the remarkable persistency of northerly 
or land winds, which again arc evidently conncctcd with certain 
anomalies in the distribution of the pressure, which were manifested 
in thc prcvions year but were inore intcnso in 187G, and presented 
some new and probably important features. 
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The meteorology of the year is described under the following 
headings :-(i.) Temperature of solar radiation ; (ii.) Temperature 
of nocturnal radiation ; (iii.) Air temperature ; (iv.) Atmospheric 
pressure ; (v.) Anemometry ; (vi.) Hygrometry ; (vii.) Cloud pro- 
portion ; and (viii.) Rainfall. 

As already remarked, the most important and striking fact in the 
meteorology of 1876 was the failure of the rainfall in the Presi- 
dencies of Madras and Bombay, and its partial failure in a large por- 
tion of the North-west Provinces, more especially the Gangetic plain 
north of the river, ancl in some parts of the Central Provinces. 

In  Madras, with the exception of the low country below the 
Western Ghats, the failure was almost universal, while on the other 
hand, the extreme western and northern districts of the Bombay 
Presidency, where the rainfall is as a rule precarious and uncertain, 
did not participate in the general calamity. In  Sind, indeed, the 
rainfall mas somewhat. in excess of the average amount, and along 
the extreme north of the Punjab, both on the Himalaya and at 
stations along the foot of the hills, the fall mas considerably greater 
than usual. A t  Darjeeling, i t  mas somewhat greater, but over the 
districts a t  the foot of the Sikkim Himalaya, and on the low 
valley of Assam there mas a considerable deficiency. I t  mas 
limited, however, to these tracts, since the Gangetic delta, Silhet, 
and the south-east of the Bay of Bengal received an exceasivc 
supply, the latter especially in the last three months of the year, 
when the south-west current, influenced by the rise of pressure 
over Northern India, recurves cyclonically around the Bay of 
Bengal, and discharges its burden of vapour on the south-east coast 
of the peninsula. In  1876 the rainy monsoon of the Carnatic 
failed almost completely, but only on the Madras coast. On the 
east coast of Ceylon, which also participates in the rains of that 
season, the fall was on the whole an average one. 

These facts show, in Mr. Blnnford's opinion, that the failure of 
the rainfall was essentially a local phenomenon, affecting indeed a 
large part of India, but not universal, and compensated by an 
increased fall around the borders of the area. I t  may be inferred 
from the researches of Mr. Meldrum, that 1876 mas a year of leas 
than the average rainfall, since i t  was a year of few sun spots, and. 
as referred to above, his statistics collectecl from large areas, both 
in the northern and southern hemispheres, tend to shorn that, in the 



first or second year following that of maximum sun spots, the total 
precipitationis about 8 per cent. above, and, in one or two years in 
anticipation of the minimum period, 7 per cent. belov the average. 
To this extent', and no more, Mr. Blanford points out, can our 
present knowledge justify us in attributing the deficiency or excess 
of rainfall in any part of the world to the immediate influence of 
the corresponding cyclical variations in the condition of the sun. 
Possibly, in some portions of the earth's surface local geographical 
peculiarities inay serve to exaggerate, diminish, or even reverse 
these effects, but a t  present this is mere surmise. 

The first striking peculiarity in 1876 is the apparently unusual 
prevalence of northerly and north-westerly winds in the Central 
Provinces and Berar, and of westerly winds in the Upper Gangetic 
Provinces. For years previous to 1875 there are unfortunately no 
dat,a available, but, as compared with that year, the northerly ten- 
dency of the winds on the Dekkan plateau was very characteristic 
and probably abnormal, and equally so was the prevalence of north- 
westerly winds in the eastern part of the peninsula in October and 
Novcmber, when, as a rule, east and north-east ~vincls bring the 
inonsoon rainfall of the Carnatic. Hence i t  mag be asserted in 
general tcrlns that the land winds, varying in direction according to 
the locality, predominated throughout the greater part of the year, 
and that the replacement of the usual sea winds by these outflowing 
dry currents from Upper India and the interior, may be assigned 
with most probability as the proximate cause of the failure of the 
peninsula rainfall. 

Proceeding a step further, Mr. Blanford shows that the relatively 
high pressure a t  Bombay, combined with the low pressure of Orissa, 
must havc tended to impress a northerly or north-westerly direction 
on thc inovement of thc air in Berar and the Central Provinces, 
while thc deprcssion about Bcnares and Patna, with a relativcly 
high pressure to the westward, would intensify the nort,h-west winds 
of the Upper Provinces and the westerly winds to the south of the 
Gangcs. Taken together with the Orissa depression to the south- 
cast, the cxccss about Cliittngong would increase the strength of the 
sout,herly cnrrcnt fro111 thc bay across Bcngal, which would then 
turn and blow along thc mountains as a south-east and east wind to 
tlic nortllcrn sidc of thc Gangctic plain, accounting for the excessive 
prccipitation in that quarter above referred to. This rain on the 
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outer hills is generally accompanied by snow on the main and higher 
ranges, and the snow of the early spring of 1877 appears to have 
been considerable and late. 

To this unlisually late and copious fall of rain and snow on the 
Punjab and the North-west Himalaya may, in Mr. Blanford's 
opinion, be ascribed the comparative dryness of the Upper Provinces 
and the plateau south of the Ganges, but he considers there mere 
doubtless other, and probably independent causes, ~vhich contributed 
to tal1e general result, more especially as regards Southern India, and 
for the elucidation of these me must look forward to the gradual 
development of the mtio~zall: of meteorological processes. 

Mr. Douglas Archibald, of the Bengal Educational Department,, 
and Mr. S. A. Hill, the Meteorological Reporter of the North-west 
Provinces, have suggested that in years of minimum sun spots the 
winter rains of Upper India are more copious than in years of 
maximum sun spots, thus reversing for that  tract and season the 
lam of total annual rainfall arrived at  by Mr. Meldrum. For this 
theory there is prim& facie evidence apparently borne out by the 
fact that  some of the most severe famines of Northern India, e.g., 
those of 1837-38 and 1861, have occurred immediately after years 
of maximum sun spots. 

During the present year, Par t  11. of the first volume of the Indirr~a 
Metcorologiccrl Memoirs was issued. It contains three papers ; the 
first (No. IV.) by Mr. J. Elliot, M.A., Meteorological Reporter 
to the Government of Bengal on Storms in Bengal during the 
year 1876, accompanied with increased at,mospheric pressure and 
the apparent reversal of the normal diurnal oscillation ; the second 
by Mr. S. A. Hill, B.Sc., Meteorological Reportcr to the Govern- 
ment of the North-western Province8 and Ondh, on the rainfall of 
Benares considered in relation to the prevailing winds; and t h ~  
third by Mr. H .  F. Blanford, on the diurnal variaiion of the 
barometer a t  the Indian stations. 

During the present year, an important work by Mr. Charles 
Chambers, F.R.S., Superintendent of the Colaba Obse'rvatory, 
Bombay, has been published in England, by order of the Secretary 
of State for India. I ts  title is " The Meteorology of the Bombay 
Presidency ;" i t  is divided into four parts, with an Appendix, and 
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is accompanied by a portfolio of charts and diagrams. The first 
part gives a very brief sketch of the history and character of thc 
Colaba Observatory, an account of the records, and an examination 
of the results educed from the observations, both as to the typical 
character of the climate of Bombay and its periodical variations. 

Colaba Observatory is situated a t  the extremity of a narrow strip 
of land extending two miles to the south-west of the Fort  of 
Bombay. The main building mas designed for an astronomical 
obser~ratory and was erected in 1826, but the scheme fell through. 

No meteorological observations taken a t  the Observatory are on 
record till the year 1841, when, on the recommendation of the 
Royal Society, the Observatory became associated in the prosecution 
of magnetical and meteorological research with the British colonial 
observations of Toronto, St. Helena, the Cape of Good Hope, and 
Hobarton, and with the Indian Government observatories of 
Madras, Singapore, and Simla. I t s  active life must be reckoned 
from this date. I t s  first director was Mr. Arthur B. Orlebar, Pro- 
fessor of Astronomy and Mathematics in the Elphinstone College, 
who appears to have displayed great judgment in the conduct of the 
magnetic and meteorological observations. 

The discussion of all the phenomena, except rainfall, have been 
confined to the manuscript abstracts of the years 1844 and 1847 to 
1872. These comprise observations of the barometer, dry and met 
bulb thermometers, the degree of cloudiness, temperature of the 
ground, rainfall, and direction and movement of the wind. These 
are follomcd by a brief chaptcr on the comparison of the cIiurnal 
variations of different phenomena. 

Par t  11. of the worlr deals with the observations a t  the fire 
(so-callecl) military stations in tho Bombay Prrsidency, mlcl the 
observations there recorded. These observatories n-ere organised 
in consequence of a representation made to the Court of Directors 
uf the East India Company by the Imperial Government, who in 
1851 had instituted a system of ineteorological ~ l ~ s ~ ~ ~ ~ t i ~ ~ ~  a t  
a number of military stations in the United Kingdom in the 
Colonies, which were sllpplemented by others carried on on the 
same system at  other stations under the Admiralty. Of tile five 
observatories in thc Bo~nbny Presidency, fonr-at Belga11117, Poona, 
Deesa, and Karachi, were in charge of the senior lnedical of 
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the European hospitals a t  the several stations, and one, a t  Bombay 
(Colaba), in charge of the Superintendent of the Colaba Observatory, 
and all five mere kept up till the end of March 1876, when they wera 
merged in the general organisation of ineteorological observations 
instituted by the Government of India. The system comprised two 
sets of observations every day a t  9.30 a.m. and 3.30 p.m., and a 
complete set of 24 hourly observations for one clay in every month, 
comprising observations on the barometer, dry and wet bulb 
thermometers, direction of vind,  cloudiness, and rainfall. Once 
a day the maximum and minimum thermometers were exposed. 
With certain exceptions (the most numerous of which are in the 
case of the Belgaum, Deesa, and Kurrachee observations) the series 
is available for 17 years-from 1856 to 1872. 

Par t  111. contains a disquisition on the temperature of the Presi- 
dency, based upon the records of temperature a t  Colaba and the 
four military stations, and a t  a small number of other stations, the 
printed sheets of observations of the Goa Observatory, the Report 
of Mr. James Glaisher " On the Meteorology of India," and the 
fourth or meteorological volume of the Messrs. De S~hla~intwei t ' s  
India and High Asia. I n  the concluding Par t  (No. IV.) an effort is 
made to connect together some of the general phenomenal results 
that have been arrived at. 

VIII .  

The operations connected mith the Imperial Gazetteer of India 
range themselves under two heads : the Statistical Survey of India 
carried out, district by district, with a view to tho collection of local 
materials, and the Imperial Gazetteer, in which those materials are 
condensed into a concise alphabetical form. I n  the second edition 
of the illemoi~ on the Indian Stc~vc!/s, an account was given of the 
progress of the first of these two operations np  to the 31st of May 
1876. It is unnecessary therefore to do much more here than review 
tlle progress which has since been mndc. On tho 31st May 1878 
the state of publication of thc results of the Statiatica,l Survey was 
as representcd in the following statcmcnt. 



Name of Provincial 

Compiler. 

W. W. Hunter. 

W. 17'. Hunter. 

{ 
E. T. Atkinson. 
A. C. T~lpp. 
H. C. Conybeare. 

E. J. Cunningham. 

{ 
C .  i\lLMinn. 
Dr. Selons. 

C. Grant. 

{ 
J. M. Campbell. 
A. W. I-Iughes. 

The District O5cers. 

A. C. Lyall. 

L. Rice. 

L. Rice. 

Captain Spearman. 

J. D. TA Touche. 

Captain F. ill. IIunter. 

=islricts 
remaining 

to be 

31st May 

Nil 

Nil 

20 

Nil 

Nil 

Nil 

l5 

15 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

50 

Province. 

1. B e n g l  - - 
2. Assam - 

3. North-west Provinces 

4. Punjab - - 

S. Oudh - - 
6. Central Provinces - 

7. Bombay and Sind - 

8. ;Madras - 
9. Berar - 

10. Mysore - - 
1 1. Coorg 

12. British Burmah - 
13. Ajmere and Mhairwara 

14. Aden 

Number of Vols. and Pages printed. 

Population. 

62,815,370 

4,132,019 

31,438,217 

22,956,970 

11,220,232 

9,251,229 

23,180,721 

34,962,005 

2,226,496 

5,055,412 

168,312 

2,747,148 

396,889 

22,722 

210,573,742 

Area in 

Square Miles. 

196,942 

53,856 

86,528 

219,610 

23,992 

113,797 

191,834 

147,789 

17,631 

29,825 

2,000 
88,556 

2,711 

35 

1,174,606 

Number 
of 

Districts 
compiled 
M a y  18i8. 

47 

13 

35 

32 

12 

19 

24 

21 

6 

8 

6 

15 

1 

1 

240 

M a y  1876. 

Vo~s .  

13 

Nil 

4 

30 

1 

1 

2 

5 

1 

1 

Nil 

Nil 

1 

Nil 

59 

M a y  18i8. 

Pages. 

5,578 

Nil 

2,840 

2,440 

500 

769 

1,230 

3,086 

317 

500 

Nil 

Nil 

104 

Nil ------ 
17,324 

Vols. 

20 

2 

5 

32 

3 

1 

2 

6 

1 

2 

1 

1 

1 

1 

78 

Pages. 

8,246 

917 

3,340 

3,000 

1,737 

769 

1,474 

3,476 

317 

1,249 

312 

264 

101 

235 

25,440 
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The Statistical Survey is now completed for four-fifths of British 
India, that is for 190 out of 240 districts, and 78 volumes of statis- 
tical accounts, aggregating 25,440 pages, have been printed. 

I n  BENGAL (population 62,815,370; 47 districts), by which is 
meant the province under the Lieutenant-Governor of Bengal, com- 
prising a third of the population of British India, the work was 
entrusted to Dr. Hunter, as Provincial Compiler, in addition to his 
duties as Director-General of Statistics. The work of collecting 
the materials and personally visiting the districts occupied him till 
1874. The compilation was then started, and the mork had made 
some progress, when the high cost of literary compilation in India 
and the magnitude of the undertaking, made i t  apparent to the 
Government that the mork would be cheaper done in England. 
Estimates were framed, and, i t  having been calculated that the 
adoption of this plan would reduce the period from four years to 
23 m-onths, and the cost from 17,0001. to 5,4501., the arrangement 
was sanctioned, and Dr. Hunter was directed to proceed to England 
with all his materials and there engage a literary staff. The result 
has justified the expectations of the Government. On the 16th of 
November 1876 the Statistical Account of Bengal was completed in 
20 volumes, aggregating 8,246 pages, and on the 20th December 
1876 the Lieutenant-Governor published in the " Calcutta Gazette " 
the final orders of the Government.* 

* Extrac t  from the  Orders of thc Government of 13eliga1, No. 4045, dated Calcutta, 
20th Decemher 1876. 

Para. 3. " Sir Richnrtl Tcmple cannot bul  regard these results with high satisfaction. 
EIc rcgards them as eminently creditable to  you. Every volulne of the Stntistioll 
Accounts has passed under his own personal supervirion, a1111 he is able, tl~ereforc, to 
testify to  the quality of the  work. The thanks of tho Government of Hengal are 
emphatically due to  you for the  vigour and encrgy with which you have accomplished 
the  collection of sue11 diverse nnd vnried information, and for t l ~ e  ability and litcrnry 
skill w l~ ich  you havc uniformly displayed in dealing with, sifting, and nnnlysing ant1 
arlxnging materials supplied to  you from so many qnarterj. 

P;rrn. 4.  T h e  Lieute~~nnt-Governor 's  tllnnks arc also accorded to t l ~ c  Asqizt;inta 
w l ~ o  I ~ a v e  lahourctl unrlc~r your tlircctions in compiling scvcral of t l ~ e  Accoul~ts. The 

llames of RIr. .J. S. Cotton, latc Fellow and Lcc tu~r l .  of Queen's Uollcgr, Oxfortl; 
311. 11. 11. R~rltsj ,  oI. thc. Ucngal Civil Selvice ; nr~d  Mr. C. A. L)ollmnl~, :uc csljccially 
mcnt~o~lc , l  In 3 our 1cttc.r. I nm to rrqncst tlrnt yon will comu~t~nicntc to cncl~ of tllrsc 
gcntlc,men an expression of the Lieutenant-Governor's thanks nnd npproljntion of their 
work. 

5. " I t  cnly rcmains t l ~ a t  thc Licr~tenant-Governor should rcwrd Ilia further 
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Assanr. - Population, 4,132,019 ; 13 districts. The Statistical 
Account of this Province was also retained in Dr. Hunter's own 
hand as Provincial Compiler. By 1875 the materials were collected, 
and they vere revised on the spot a t  intervals during the next two 
years. But on visiting the Province in 1876, Dr. Hunter found that 
the late administrative changes since Assam had been erected into 
a separate Chief Commissionership necessitated further revision, 
which Dr. Hunter carried out. The brief period which has elapsed 
since these administrative changes has rendered i t  impossible for 
the District Account to be brought up to the standard aimed a t  in 
the Statistical Accounts of the older Bengal districts. The work 
for Assam is completed in two volumes, aggregating 917 pages, 
and its publication only awaits the maps now on their way to 
England. 

NORTH-WEST PROVINCES. - Population, 31,438,217 ; 35 districts. 
The compilation of the Statistical Account was here entrusted to 
a special officer. In  1876 four volumes, comprising 13 districts, 
and aggregating 2,840 pages, had been printed. I n  1876-77 the 
Provincial Compiler was withdrawn from special dnty, since which 
time one more volume has been printed, and two districts have been 
compiled. A series of brief district abstracts have been there- 
fore obtained from the compiler and his locz~nz tc?ueils, to serve as 
materials fo,r the Imperial Gazetteer, but i t  is not possible as j e t  to 
assign a date for the completion of the Gazetteer. 

PUNJAB.-Population, 22,956,970; 32 districts. The ~vork was 
here made over to a member of the Lahore Bar, and the 32 districts 
ase treated of in 32 small volumes, aggregating about 3,000 pages. 
The I'nnjab volumes Dr. Hunter co~lsiders susceptible of much 
improvement, but at  the same time he thinks i t  moulcl be iiiexpediellt 
to attempt a revised edition before the next Census of 1881, the last 
enumeration of the people having been made in 1SG8, before the 

nc.kno\vlcdgrne11I,3 to 1.l1c nistrict nntl SII~-clivisionnl (.)fliccr~ nntlcr l.hc C>ovcr.~~lu,~llt or 
Bcngnl, w l ~ o ,  with gre:~t pcrsonnl tronl)le, 1 1 % ~ ~  snlqilie~l, fi.oln t,hcir local kno\\.lrtlgc 
ant1 rrsonrcrs, the tlctniled infornlnt,ion on which the \vl~olc of  thc Stntisticnl Account 
of nc.np1 is neccssnrily hnscd. l'lle nrtivc co-oprl.ntion of :ill officers in I(c?~l~nl I l a s ,  

you fr~lly ncknowlcdge, nt nll t,imc.; brew cordially c.xtrndctl to you in your illclllLrics. 
'rllc L i c n t ~ ~ ~ ~ : ~ ~ ~ ~ - G o v c ~ ~ l ~ o r  congr:~tulntcs 1011 ant1 Xonr Acsistnnts, r111d tile L)istrict 
OiTiccrs of Bengnl gencrnlly, on the success~ul completion of the Statistical Accollllt of 
ncngnl." 

E 4 
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principles of the Indian Census had been elaborated. Tho present 
edition of the Punjab Statistical Accounts, together with the 
valuable settlement reports of the various districts, and thc yearly 
administration returns yield fairly adequate inaterials for the Punjab 
articles in the Imperial Gazettser. 

I n  the SEVEN MINOR ~ D ~ I I N I S T R ~ ~ T I O N ~  the work has been much 
less complicated, and the Statistical Accounts for all of them are 
now complete. They comprise (1) Ondh, (2) Central Provinces, 
(3) Berar, (4) Mysore, (5) Coorg, (6) British Burmah, and (7) 
Ajmere with Mhairwara, having in all 67 districts and an aggregate 
population of 31 millions. I n  these minor administrations the com- 
plexity and difficulties mere incomparably less than in large and 
powerful administrations like Bengal, Madras, and Bombay, which 
were each cllaracterised by local developments and divergencies. 
The chief difficulty in the case of the minor administrations has 
been in the scanty resources of the local printing offices. The work 
has been done with very different degrees of accuracy and corn- 
pleteness ; but of Mysore, Dr. Hunter observes that the volumes 
compiled by Mr. Lewis Rice, Director of Public Instruction (who 
has also compiled that for Coorg), are better than anything hc him- 
self has been able to do even for Bengal. Mysore will shortly 
return to native rule, and these volumes form an invaluable record 
of what an episode of honest English administration has effected 
for an Indian State. The accounts for the Central Provinces and 
Berar merc practically done before the present statistical operations 
commenced. Dr. Hunter pronounces them excellent of their kind, 
and he is now revising them by thc light of recent returns and 
administrative reports for articles in the Imperial Gazetteer. The 
Statistical Account of Ajmere ancl Mhairwara as first compiled 
proved to be inadequate, but the renewed operations have since been 

out by an able Settlement officer in addition to his othcr 
work. Those for Britisll Burma11 have occupied a longer pcriocl, but 
tile is ]wing now printed off. They contain a striking 
ljictllre of tile meaning of Englisli rule in a l)aclr~varrl Province. 
What werc fishing llanllcts or ~ r i l l r l  hanks ~\rllcn thc c o ~ ~ n t r y  ~msscd 
into our hancls are now busy harbours and po1)ulous centres of 
commerce. 

BO~IBAY AND SIND.-Population, 23,180,721 ; 24 districts. The 
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work here has been much delayed, the Provincial Compiler having 
been often to compile the Annual Administration Report 
of the Presidency, and Dr. Hunter has conseql~ent l~ arranged for 
the supply of a series of brief abstracts for the purposes of tllc 
Imperial Gazetteer. According to tlie most rccent information, 
four districts accounts of the Bombay Presidency (exclusive of Sind) 
have been compiled, leaving 15 still to be completed. The Statistical 
Account of Sind, which in some respects forms a minor adminis- 
tration, mas admirably done by Mr. A. W. Hughes of the CJn- 
covellanted Service, and a second edition has been published in 
England. Mr. Hughes has also lately put formard a very useful 
work on Baluchistan. 

M a ~ n ~ i s .  -- Population, 34,962,005 ; 21 districts. The arrange- 
ments adopted in 1862 provided for the preparation of a " Manual " 
for each district, and since the issue of those orders s i x v l a v e  
been completed, 15 remaining uncompleted. A series of abstract 
accounts of the uiiconipleted districts has, however, been furnished 
for the purposes of the Gazetteer, but the completion of the District 
Accounts is still unprovided for. 

ADEN. - Population, 22,722 ; 1 district. An account of this 
Settlement has been prepared by Captain F. M. Hunter, First 
Assistant Resident. 

Summarising the operations in British India, i t  may be observed 
that during the past seven years the operations have been completed 
and the Statistical Accounts printed for four-fifths of British India, 
including all the eight niiilor administrations, including Assam, 
and two of the five first-class governments, viz., Bellgal and tile 
Punjab. 

The scope of the Imperial Gazetteer mas thus defined by the 
Secretary of State.-f- " The Imperial Gazetteer will be the colldensn- 
tion and fruit of a serics of Statistical Snrrejs  of cacll of tile 
Administrative or Political Divisions of India, specially and minlltely 
com~ilcd mit,hin inoderntc lilnits of time ; and i t  ~vill thus occlll,y 
n very different positioll froill all previous essays ill tllis direction, 
in which the inatcrinla were derived in part froln rlnta which \ycre 

_ 
* ljr11:11.3., Cntltl:111:111, i : ~ t l : ~ \ : ~ r i ,  Al:~c111r.:i, Ncllorc, xntl V i ~ n ~ n p ~ t : ~ ~ ~ .  
t Dr\lj:~lrl~ f1o111 the' S C C I T ~ : ~ Y ~  of kJl:~lc 1 0  lltc G o \ . e 1 . 1 l o r - C ~ ~ ~ ~ ; ~ 1  of Intlirl, tllltctl 

22nd E'eb~unry 1877. 
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frequently far from contemporaneous, and often no better than the 
chance records of travellers." 

As the Secretary of State's Despatch of 1867 had led to the 
organisation of the Statist'ical Surveys in 1871, so the Despatch of 

1877 formed the basis of the Imperial Gazetteer. Under its instruc- 
tion Dr. Hunter organised an o5ce and staff in Edinburgh, by the 
members of which the various articles are being prepared under his 
general supervision. As an administrative guide-book the Gazetteer 
mill be somewhat impaired by the statistics not being brought up 
to (late, the census of 1872 being still the basis of Indian statistics 
for most of the provinces, and this necessitating contemporaneous 
statistics for all the various branches of the Administration. Com- 
plete uniformity has not been attainable owing to the various 
changes made since, such as the creation of Assam into a Chief 
Commissionership, and the amalgamation of Oudh with the North- 
west Provinces. The figures will, however, represent the facts sub- 
stantially betmeen 1872 and 1878. 

As a book for general information the Imperial Gazetteer will, 
Dr. Hunter fears, be deficient in archzological details, as the Archzo- 
logical Surveys of India and Bombay are still a t  work, and that of 
Madras is not yet begun. The Statistical Survey of India was 
deficient too, in the fact that the Native or Feudatory States were 
omitted from its scope. A special assistant, Mr. Roper-Lethbridge, 
has, however, been appointed to compile (in cornmuilication with 
the Foreign Department, Calcutta) articles on the Native States 
for pl~blicntion in the Imperial Gazetteer, and Dr. Hunter considers 
that those already prepared mark a vast stride in advance beyond 
allything that has hitherto been done towards the elucidation of 
the Native States. The Imperial Gazetteer mill also contain, for 
the convenience of reference, articles on independent neighbouring 
States beyond the British frontier, but these will be con~~iled 
simply from materials already before the public, and will be of a 
strictly non-of6cial character. The identifications of names of 
places will be provided for by the insertion of tho co-ordinates of 
latitude and longitude, which will be furnished by the Surveyor- 
General of India. 

The Imperial Gazetteer will conlain from five or six to 20 or 
30 names for each district of British India. These names will 
include those of (a )  the Presidencies and Provinces ; (b) all Divisions 
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or Revenue Commissionerships; (e) Districts, Collectorates or 
Deputy Com~nissionerships ; ( c l )  all Sub-districts in Provinces where 
the sub-divisional system has been introduced, and where this has 
not beell introduced; (n) the separate administrative unit such as 
the t d l ~ ~ l c d  or other rural area with local court-house and an execu- 
tive officer in charge ; (f) any Native States or foreign territories ; 
(g) important hills or ranges ; ( 1 ~ )  important rivers, lakes, marshes, 
or canals; (i) towns containing 5,000 inhabitants, and in addition 
( j )  all municipalities or towns and rural unions with a municipal 
constitut~ion; (k) trading and manufacturing towns; ( I )  places of 
historical interest, battle fields, old fortresses, scenes of great 
religious gatherings, and plans of architectural interest. Besides 
the above, all military cantonments or fortresses in occupation by 
troops (but not temporary outposts), and features of the coast in 
maritime districts, such as ports, harbours, really important road- 
steads, capes, lighthouses, islands, &c. 

The spelling of the proper names in the Gazetteer will be regu- 
lated according to the Provincial Lists prepared for each Province 
of British India. Those for Madras and British Burmah have, 
however, not yet been received, so that the amalgamated index, 
which will probably contribute more than anything else towards the 
eventual general adoption of the scheme resolved upon, cannot be 
yet prepared. With the exceptioiz of the names mhich are supposed 
to have acquired a fixity of spelling in British India, the proportion 
of which to the bulk of the names varies considerably in the different 
Provinces, the system will be in accordance with that advocated by 
Dr. Hunter, mhich adopts a uniform value for each letter, and takes 
as its basis the Indian vowel sounds of a and u as in ~.uq.al, c as in p*cy, 
nabchant, and i and o as in police. 

IX. 

TRANS-FRONTIER EXPLORATIONS, AND MISCELLANEOUS. 

During the year 1876, " the Mullah," one of the native explorers 
attached to the Great Trigonolnetrical Survey Department, made a 
survey of the Indus from Amb, whore i t  enters the plains above 
Attock, to its confluence with the Gilghit River. A11 other 
portions of the course of the Indus, from its source in the plateau 
of Tibet to its mouth, have long since been surveyed, but hitherto 



this portion has been merely " dotted in"  on our maps, Here it 
traverses a distance of some 220 miles, descending from a height of 
about 5,000 to 1,200 feet above sea level. I t s  course is tortuous, 
amid encompassing ranges, the peaks of which are rarely less than 
15,000 feet in height, ancl clllminate to the north in the well-known 

giant lnountain Nanga Parbat, 26,620 feet high. I n  many places 
the river is hemmed in so closely by these great ranges that its valley 
is but a deep-cut narrow gorge, and as a rule there is more of open 
space and cnlturable land in the lateral valleys than in the principal 
valley itself. 

The positions and heights of all the most commanding peaks 
in this region had been long fixed by Captain Carter's observa- 
tions a t  trigonometrical stations on the British frontier line, and 
some native itineraries collected by Dr. Leitner were cornbilled by 
Mr. E. G. Ravenstein in a map published in the " Geographical 
Magazine " for August 1875. No European or scientific traveller, 
however, is known to have penetrated into it. It is very difficult of 
access from all quarters, and is inhabited by a number of hill tribes, 
each independent and suspicious of the other, who are in a great 
measure separated and protected from each other by natural barriers 
and fastnesses. As a whole the region has never been brought into 
subjection by any of the surrounding Powers. Each community 
elects its own ruler, and has little intercourse with its neigh- 
hours, and with the outer world communicates only through the 
medium of a few individuals who have the privilege of travelling 
over the country as traders. The Mullah possesses this privilege, and 
thus in the double capacity of trader and explorer, he traversed 
along the Indus, and through some of the lateral valleys, leaving the 
others for exploration hereafter. 

This vorlc clone, he proceeded, in accordance with his instructions, 
to Yassin, marching through the Gilghit Valley, but not surveying 
it, because the labours of the late Captain I-Iayward, who was 
murdered a t  Yassin, already supplied a good map of that region. 
From Yassin he surveyed the southern routo to Mastllj through 
the Ghixar and Snr Laspur Valleys; this has furnished an im- 
portant rectification of n route which had hitherto been laid down 
from conject~ire only, and v e r j  erroneo~~sly ; for the roatl, instead 
of proceeding in s tolerably str;~ight direction from Yassin to Mastllj, 
as was supposed, turns sudtlenly from south-west to north-north- 
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east a t  Sar Laspur, which is situated a t  some distance to the south 
of the direct line, in a valley lying parallel to the valley of Chitral. 
At  Mastuj the Ahillah struck 011 to llis old survey of the route from 
Jelalaba~l, vi l i  Dir and Chitral, to Sarhadd-i-Wakhan, in 1873, and 
then proceeded along that route towards tlie Baroghil Pass, as far 
as the junction of the Gazan with the Yarkhun Rivcr, and then along 
the northerll road from Mastuj to Yassin. This road turns up tho 
Gaxall Vallcy, crosses the Tui or Moshabar Pass-which is con- 
jcctured to be not less than 16,000 feet in height - and, after 
traversing a deep crevassed glacier for a distance of about cight 
miles, reaches the point where the Tui River issues in great 
volume from the glacier ; thc road then follows the course of the 
rivcr domil to its junction with the Warchagam River, a fern-miles 
abovo Yassin. 

Returning to Sar Laspur, the Mullah next surveyed the route to 
the south-west, up the valley leading to the Tal Pass. This pass 
is situated on a plateau of the range wllicll connects the mountains 
on the western boundary of the valley of the Indus with those on 
the eastern boundary of the valley of Chitral, and is generally 
kilown by the people of the country as the Kohistan. The sources 
and most of the principal affluents of the Swat and the Panjkora 
Rivers take their rise in this region, all the most commanding peaks 
of which were fixed by Captain Carter's triangulation ; but of the 
general topography of the valleys relatively to the peaks nothing a t  
all definite has been kno~vn hitherto. The Mullah has done much to 
cluciclate tlie geography of this region. On crossing the Tal plateau 
he descended into tllc Panjkora Valley, and traversed its entire 
length down to Dodbali, at  the junction of the Dir River with tho 
I'anjkorn, whcre he again strucli on his route survcy of 1873. 

As circu~nstances prevented hiin froill going down tlle Panjkora 
to its junction with the Swat River, hc travcllcd along the HavildarSs 
route of 1868 as far as Miailkalai, and then survcyed the road to 
Namagai and on to Pashat in tho valley of Kunnr, and, finally, 
returning to Nan-ngai, 11c snrvcycd tlic road thcuce down to tile 
British fort of Abnzai. 

The cxplorations of the 3.lullah liave thus added much to our 
knomlcdgc of tho geograplly of the interesting regions lying- beyond 
our northcrn Trans-Indus Fronticr. A good deal, howover, still 
rclnains to bc donc beforo our knomlcdgc of tlleso regions is as full 
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and complete as i t  should be, and Colonel Walker promises that 
every effort will be made to carry out further explorations as soon 
as possible. 

A sketch map has been constructed to illustrate the Mullah's 
operations ; i t  also shows the localities where more information is 
wanted. In  the north-east corner the results of a recent recon- 
naissance of portions of the Kararnbar and the Nagar Valleys by 
Captain Biddulph are given, but somewhat moclifiecl from his map 
of the country. 

During 1877, Colonel C. M. MacGregor, C.S.I., and Captain R. B. 
Lockwood, of the Quartermaster-General's Department, made an 
important reco~lnaissance of the desert of Baluchistan. The results 
have been embodied in a cartographic form on the new map of the 
territories of the Khan of Khelat, published in the Surveyor- 
General's Office a t  Calcutta, but the journals have not yet been made 
public. Starting from Gwadar and Pasni on the Mekran coast, the 
routes of these two officers soon converge and extend northward 
towards Kuhak, contributing some additional topography to Major 
St. John's map. After skirting the Kuhak territory on its eastern 
side they followed the course of the Mashkel (not Mashkid) River, 
which is found to bend eastward and then again to the north- 
west, flom-ing into a swamp or ILCL~Z~~IZ ,  called Mashkel Hamun, and 
situated about 28" 15' N. latitude. They then proceeded due north 
as far  as about 29" 13';and thence diverged north-westwards to Shah 
Godar, skirting a range of hills running due east and west, the 
southern drainage of which converges into the I<indi or Talab 
Hamun west of the Mashkel Hamun, and the northern face of which 
drains in the direction of God-i-Zirreh, a salt waste (quite dry at the 
time visited) which occupies the centre of a depression between the 
range just mentioned and the Helmand River. Shah Godar, the limit 
of the journey, is situated on the western bank of a canal flowing 
into the God-i-Zirreh. On the return journey, Colonel MacGregor 
crossed several streams running south-west into the Icindi and 
Mashkel swamps; he then proceeded eastwards between two long 
narrow ranges of sand hillocks south of the Lora swamp, and 
crossing (for the second time,) Captain Pottinger's route of 1810, 
from Nushki to Budu, returned to India by way of Sohrab and the 
Gundava Pass. 

Captain Lockwood took a different route on his return jonr~ley. 
He visited Chageh, on the l t nm,~~~ ,  in which the Lora Rivcr cleposits 
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its waters, and the centre of which is situated about 29" 20' N. 
latitude and 64" 40' E. longitude. It appears to be shut in on three 
sides by sand hills. Skirting the southern side of the swamp he 
made for Nushki, and returned to India vici Mustang and the Bolan 
Pass. 

The result of this exploration is to help to fill up an extensive 
blank in the Baluchistan desert south of the Lower Helmand, and to 
fix approximately, amongst other things, the position of the clepressioll 
in which the Lora discharges itself. Another more important resnlt 
is to shed some further light on the question of the northern 
boundary of Baluchistan. The published map, above referred to, 
modifies the northern frontier of the country slight.1~ from the linc 
laid down in Colonel Walker's Turkistan map, and makes i t  run 
E.N.E. from Kuh Malik-i-Siyah, then to skirt the southern or left 
bank of the Helmand, without crossing the river, and then to stretch 
across the desert towards Quetta. ~ i e  northern and north-western 
frontiers of Baluchistan have, however, never been surveyed, so that 
these lines can only be regarded a,s approximations. 

During the current year the geographical business of the India 
Office has been transferred to the Statistics and Commerce Depart- 
ment. Among t,he mostimportant labours of the Geographical Section 
or Department have been the publication of the General Catalogue of 
Manuscript and Printed Reports, Field-books, Memoirs, Maps, &c. of 
the Indian Surveys, deposited in the Map Room of the India Office, 
and that of the second edition of the Memoir on the Indian 
Surveys. The scope of these works has been fully described, both 
in the " Abstracts of Surveys " and in the second edition of the 
Memoir itself. I t  only remains to state that the former work 
forms a volume of over 600 pages, and, by means of the copious iildcx 
attached, any one can ascertain quickly what geographical informa- 
tion, published or unpublished, is available in the Map Room of the 
India O5ce respecting any given locality. The second edition of 
the " Memoir on the Indian Surveys," is, generally speaking, built 
on the lines of the first edition, but is brought up to date 
includes a review of all Iildian geographical operations up to the 
close of the season 1875-76. I t  is from the pen of Mr. c. 8. 
Markham, C.B. 

The Map of Afghanistan, mentioned a t  page 60 of the Abstract 
for 1874-5, has been nearly completed. This important work, whit], 
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has been colnpiled by Major Wilson from all available materials 
which could bc obtained from the various Government Departments 
in India, includes the country froin Herat to the Indus, and from the 
Oxus to the Mekran coast. It is contained in 20 sheets, and is on 
the scale of 8 iniles to the inch. All the portion south of the Hindu 
1iush has been completed and ia now undergoing redrawing prepara- 
tory to reproduction a t  the Ordnance Survey Office, Southampton. 

CHARLES E. D. BLACK. 

Stabistics and Commcrcc (Gcogl~aphica,l) Dc~~nrtmcnt, 
Iudia, OiIicc, 

~ ~ o v C ~ ~ C T  1878. 

L O N D O N  : )  
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