OF THE - f\ﬁq;i‘;f |
REPORTS OF THE SURVEYS

GEOGRAPHICAL OPERATIONS

IN

INDIA

FOR

1870-71.

PRINTED BY ORDER OF
HFER MAJESTY'S SECRETARY OF STATE FOR INDIA IN COUNCIL.

LONDON: :
SOLD BY W. H. ALLEN AND CO., 13, WATERLOO PLACE;
EDWARD STANFORD, 6, CHARING CROSS;
HENRY S. KING AND (0., 65, CORNHILL ;
N. TRUBNERg60, PATERNOBTER ROW.

——

1872,



R

Vig & ¥ MN70

N7z

PREFACE,

The following Annual Abstract of the Survey and other Geo-
graphical Operations in India during the year 1870-71, is arranged
on the plan of the * Memoir on the Indisn Surveys” and of the
Abstract for 1869-70, which give a history of these operations up to
March 1870. The intention of these Annual Abstracts is to indicate
the more important and interesting operations of the year, previous to
an examination of the detailed Reports with their valuable Appendices.
It is hoped that the Abstracts will continue to be useful for purpoées
of reference, and with this object constant foot notes are given, re-
ferring the reader to passages in the Memuoir or in the Abstract of
1869-70, in which the previous history of each operation is described,
and the previous services of each officer that is mentioned are given.

I take this opportunity of expressing my regret that more full
justice was not done, in the Memoir, to the surveying services of
Colonel Robinson. An account is given of his admirable survey of
the Districts of Jhilam and Rawal Pindi, in the northern part of the
Sind Ségar Doab,? but the failure to mention his other work was a
serious omission. Colonel D. Robinson was a Surveyor for 19 years,
from 1845 to 1865. He originated the present accurate style of
delineating ground, and trained most of the best men now in charge
of Topographical Survey Parties, and in the Surveyor Generals

Office. The paper on the use of the plane table in Sir A. Waugh's

Instructions® is also by Colonel Robinson. He commenced the

Topographical Survey of Central Indis, and was in charge of it

from 1859 to 1863. In 1863 he officiated for Colonel Walker

lduring his absence in Europe, and drew up the Report for

1 See « Memoir,” p. 104. % See “ Memoir,” p. 103.
A2
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1863-4. In April 1865 he took charge of all the Revenue
Surveys, during Colonel Thuillier's absence, but shortly .afterwards
he was invitgd to accept the Director Generalship of Telegraphs, a
Department which he has now brought to a high state of efficiency.

Two important memoranda, by Colonel Walker, will be found at
the end of the present Abstract, on the state of the arrangements
for the publication of the sheets of the atlas of India in England, and
on the projection of the Atlas.

At page 57 there is a brief history of the bcontroversy.' on the
spelling of Indian proper names, which has now been finally closed by
the official adoption of the system of Dr. W. W. Hunter, LL.D.,
the Director General of Statistics to the Government of India.

' CLeMENTS R. MARKHAM.

Geographical Department,

India Office, April 1872.
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AND OF OTHER

GEOGRAPIHICAL OPERATIONS IN INDIA

FOR

1870-71.

I.—Ixpiax Marixe Svrveys, 1870-71.

The question of Marine Surveys is still under the consideration of
the Government of India, and the Secretary of: State has not yet
been furnished with their opinion and suggestions as to ?he best
means of placing these Surveys on an eﬁicxf:nt footing, which were
called for in a despatch in the Geographical Departme}lt, dated
March 30th (No. 7), 1871. But the impprtance of afioptlng e.ﬂ:ec-
tive measures for securing the due execution and coqtlnueq revision
of Marine Surveys and Charts is strongly felt both in India and in
thl'SI‘lcl(c)mll\tI?zllras Government have reported’ .that several Surveys
require to be made along the coast'of that Premdc.ncy, and that others
neced periodical revision, thus showmg‘ the nec€ssxty fq\r a permancnt
Hydrographer or Marine Surveyor General. These Surveys are as
foul(?wfs&'periodical examination of the river mouths of .MangalTur and

Cochin, and of the shifting mud .b%mks off Paliport, l\araka‘],
Alepy, &c.; places to which British vessels take cargoes in
3. W. monsoon.
2. Aﬂrlr'lcoic.\t‘horough Survey, on a large sFale, of the coast between
Beypiir and Calicut is‘urgent]y required. e .
3. A large scale plan of Encian Islcjt, off the coas .o dravzil c 1}
to show the soundings between it and the main; and a plan o
. Colachull, where troops are landed.

1 Marine Despateh, dated February 17th (Nu. 3), 1572, Letter from 11, D, E. Dal-

rymple, Esq., the Master Attendant at Madras, dated July 11th, 1871,
b *y



10 MR. GIRDLESTONE’S SURVEY ON THE COAST OF MEKRAN.

4. Deep-sea soundings in Palk Strait and the Gulf of Manar.!

5. A periodical examination of the shoals on the Coromandel
coast, such as Armaghon, Palikat, and those between Cali-
mere Point and Ceylon.

6. A Survey of the coast and river mouths from Nizampatam to
Coconada is urgently required.

7. The coast from Santopillay to Point Palmyra has never been
Pproperly surveyed.

. The Bombay Government have also shown their sense of the great
mportance of Marine Surveys by the measures they have recently
adopted. 1In February 1871, Captain Robinson, the Superintendent
of Marine at Bombay,? represented that a port on the Mekran coast
called Khour Rapsh should be surveyed, and that afterwards the
. Bahrein reef channels in the Persian Gulf should be taken up, in-
cluding the approaches to El Kateef and Deman, the N.E. approach
to Bahrein, and the unsurveyed bay south of Bahrein.

Mr. Girdlestone, of the Topographical Survey, was lent by
Colovel Thuillier to perform this work,” in an old sailing schooner of
180 tons, called the Constance, with no good boats, no steam launch,
and an insufficient staff of officers. After leaving Bombay, two-thirds
of the vessel’s time werc taken up in reaching the ground, running
into ports for provisions and water, and at anchor for want of wind
to enable her to prosccute the soundings. She was away from
March 8th to June 20th, 1871, yet the actual work only occupied
four weeks. In a stcamer a surveyor could bave done it all and
returned to Bombay in five weeks, being a saving to Government of
650/. in pay and provisions. The incfficient equipment of a surveying
vessel is, therefore, as wasteful as it is deplorable in other rcsp.c
Mr. Girdlestone, however, in the face of these difficultics, completed
a chart of the large inlet of Khour Rapsh, on the Mckran coast,
between Jask and Charbar, on a scale of three inches to the mile,
and ascertained differences of longitude, by telegraph, between the
Bombay Observatory and pillars which he erected at Gwadur,
Charbar, and Jask. The chart, together

cts.

with a memoir® and a

! See ¢ Memoir,” p. 16, and “ Abstract” for 1869-70, p. 10,

2 Letter from Captain Robiuson to the Government of Bombay, dated February
17th, 1871,

% Sce “ Abstract” for 1869-70, p. 10.

‘ 4 Dat_ed Ml{scat, Junc 30th, 1871, F. B. Girdlestone, Esq. (late L N.), to Captain
G. Robinson, Superintendent of Marine at Bombay.

..
MR. CHAPMAN’S SURVEY OF THE BAHREIN REEFS. 11

synopsis of the computations of the triangles, has been sent home,
and the chart will be engraved under the-superintendence of the
Hydrographer to the Admiralty.!

Mr. Girdlestone was obliged to come to England on sick leave in
July 1871, and on his return to Bombay in the autumn he strongly
represented the inadequacy of the means that were placed at his
disposal to execute Marine Surveys. He urged that sketches or
running surveys were useless in these days, and that good rigorous
work, based on trigonometrical principles, in conjunction with the
Great Trigonometrical Survey, was required. He pointed out that a
steamer should be supplied, with a proper staff of officers, and a steam
Jaunch. In boats, it is seldom that more than 20 linear miles of
soundings can be done in a day in such a climate as the Persian
Gulf, while they cannot keep straight courses; but with a steam
Iaunch 70 or 80 miles a day can easily be completed.

As his suggestions were ignored, and it was impossible that he
could turn out creditable work with the means that were provided,
Mr. Girdlestone resigned the appointment in December 1871, and
returned to the Topographical Survey, although he is enthusiastically
fond of Marine Surveying, and would bhave gladly continued on that
service if adequate means had been placed at his disposal. But he
represented that the Survey of the Bahrein reefs, to be of any real
use to navigators, must be executed in the most elaborate manner, on
a very large scale, and on a trigonometrical basis. The Constance
was, however, sent to Bahrein, in command of Mr. Chapman, who
had served under Mr. Girdlestone, and he has since been carrying on
the Survey of the reefs in the best manner be is able with the means
at his disposal. But this method of doing the work is much to be
deplored, as it canmot be satisfactory, and will require revision as soon
as Marine Surveying in India is put on a proper footing.

The views of a young officer such as Mr. Girdlestone, who
combines with some experience a love of the subject, deserve
attention. Hc submitted them to the Government of Bombay
on June 20th, 1871. He considers that there should be a Marine
Surveyor General at Calcutta, on a salary of Rs. 1,200 a month,
whose duty it would be to superintend and compile in a central
office ; and that under him there should be two executive officers,

! Marine Despatch from Bombay, September 10th (No. 62), 1871, The chart was
sent to the Admiralty on November 16th, 1571,
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with salaries of Rs. 1,000 a month each, in command of two
composite screw steamers of 450 tons, with compound engines of
120 horse-power. The steamers should draw 8 to 16 feet, barque
rigged, and carry 250 tons of coal and three months’ provisions for a
crew of 95 persons; and should bave a poop 8 feet high and 30 feet
long by 20, with ports, as a chart room, He calculates the cost of
such a steamer at 16,750/. Each steamer should have two steam
launches (cost 575/, at White’s Yard). He calculates that with this
equipment Marine Surveys could be made at the rate of 470 miles of
Coast a year, and 3,290 square miles of water examined and sounded,
and that the cost would be at the rate of Rs. 40 the square mile.
There cannot be a doubt that, in- point of economy alone, a tho-
roughly efficient establishment of this kind will compare advan-
tageously with the present haphazard method of conducting Marine
Surveys, with its perfunctory work, and heavy losses by waste of
time,

After Mr. Girdlestone’s return to England on sick leave, in June
1871, his second in command, Mr. M. Chapman, assisted by Mr.
A. P. Thomson, took a scries of soundings in the gult of Oman from
Ras Jask to Ras-as-Shir, on board the surveying schooner Constance,
during the months of August and September.! The lines of soundings
were fixed by latitudes by meridian altitudes of the sun, and longi-
tudes by observations of three  chronometers, whose rates were
determined by obscrvations to stars on both sides of the meridian.,
Bearings were taken of well-known points on shore, when obtainable,
and the courses were corrected by azimuths and amplitudes. Mr.
Chapman reports, with reference to the position assigned to Torates
shoal on the Chart of the Persian Gult, that he anchored on the spot
in six fathoms, and was unable to find any indication of a patch of
nine feet in the vicinity,* The chart, containing the soundings taken
by Mr. Chapman, with drawings by Mr. Thomson, has been sent to
England.

With reference to a remark in the Abstract of 1869-70," to the
effect that the Persian Gulf Charts are incomplete, and that they are

T ——— e e

! Despatch from Bombay, No. 2. (Marine) January 9th, 1572,
Despatch from Bombay, Ne. 9. (Marine) January 25th, 1872,
t Letter from M. Chapman, First Oflicer of the ¢ onstance, and Assistant Surveyor,

t03(«';mmander G.T. Robinson, Superintendent of Maring at Bombay.,
. 10,

CONTROVERSY 'liESPECTING THE PERSIAN GULF CHARTS. 13

required to be on much larger scales, Captain Constable! and Lieutenant
Stiffe,® who executed the last Survey of the Persian Gulf, between
1857 and 1860, have printed and circulated letters, with the object of
defending their work. The value of that work, however, not only
was never impugned, but was spoken of in the Memoir on Indian
Surveys in terms of praise.? Captain Constable points out that the
chart of the Persian Gulf is intended as a general chart, and that as
such the scale is amply large enough. The scale was decided upon
by Admiral Washington, and was reduced from a larger scale. But
Captain Constable adds that separate charts of the coast, on a large
scale, are wanted ; that much of the Persian Gulf is imperfectly sur-
veyed; and that much is not surveyed at all. He thus fully confirms
the accuracy of the remark in the Abstract of 1869-70, to which his
letter and that of Lieutenant Stiffe refer.

These officers further remark on the suggestion that the names
in the Arabic character should be shown on the chart, and that
Mr. Badger’s revised nomenclature should be adopted.* Lieutenant

Stiffe ““protests against the chart being disfigured by names in the

“ Arabic character,” as safety or destruction may hang on the clearness
or confusion of a chart. He also insists upon the accuracy of the
method of spelling adopted on the Persiag Gulf chart. Captain Con-
stable observes that to put the names on a chart in English and also
in Arabic encumbers it.

Mr. Badger has replied to these officers in a letter, which he hag
also printed and circulated.> He affirms that two-thirds of the names,
as given on the chart of the Persian Gulf; are spelt erroncously, and
not according to the Arabic. He recommends that, if it is not
desirable that Arabic should appear with the English on the same
chart, two charts should be struck off until an English chart is pub-
lished, with names that can be relied op. Writing on the same
subject, Sir Arnold Kemball says that, “with reference to the large
“ amount of native craft navigating those seas, a resort to the use of

! From Captain C. G. Constable, I. N., to Clements R. Markham, Esq., C.B., London,
January 1872,

2 From Lieutenant Arthur W. Stiffe, I. N., to Clements R. Markham, Esq., C.B,
Kurrachee, November 30th, 1871,

3P. 33. 1 ¢ Abstract” for 1869-70, p. 34,

5 From the Reverend G. P. Badger, to Clements R, Markham, Esq.. C.B,
January 27th, 1872.
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“ the Arabic character is desirable.”* Captain Felix Jones, one of
the highest living authorities on such a subject, both as a surveyor
and a draftsman, has also expressed his opinion on these points.* He
says that it is desirable that the practice should be maintained of
printing oriental names on the charts. If Judiciously placed they
will never lead to indistinctness or confusion; and he suggests that
there might be three scts of a chart, one with the English, another
with the native, and a third with both characters. Hec adds that
Mr. Badger’s system of spelling is critically the correct one. Mr.
Palgrave, an Arabic scholar, who is acquainted with the Persian Gulf,
is also of opinion that Mr. Badger’s system of orthography is much
more correct, and decidedly preferable to any other.* The Arabic
names on the older chart of the Persian Gulf, by Captain Brucks,* are
exceedingly accurate ; and this is accounted for by their having been
prepared by Colonel Taylor, formerly Resident at Baghdad, who was
an accomplished Arabic scholar.

It is clear from this correspondence that the completion of the
Survey of the Persian Gulf, and the publication of charts of portions
of its coast on larger scales, are urgently nceded, and that the trans-
literation of Arabic names on the present chart is open to very
considerable improvement. Mr. Parkes, the Consulting Engincer of
Kurrachee Harbour, examined the ports at the hcad of the Persian
Gulf in October and November 1871, on board the British India
Steam Navigation Company’s steamer Cashmere. His main object
was to ascertain the practicability of establishing a port which would
accommodate large steamers, and which could readily be connected
with a Euphrates Valley Railway. The choice was between Bus-
sorah, Core Abdullah, and Kowait or Granc. He found some
obvious errors in the existing chart of Kowait; while he was unable
to speak with confidence on the capabilitics of Core Abdullah, in
consequence of the absence of a systematic survey.

1 From Sir Arnold Kemball, K.CS.L, to Reverend (. P. Badger, January 26th,
1872,

? From Captain Felix Jones, I. N., to the Secretary of the Geographical Socicty,
January 25th and February 3rd, 1872,

3 From W. Gifford Palgrave, Esq., to Clements R, Markham, Esq., C.B.,, March 12th,
1872,

1 See “Memoir,” p. 10.

5 Report on the Yorts of the Persian Gulf, with Charts, addressed to W. P, Andrew,
Esq., by William Parkes, Esq., Consulting Engineer to the Scerctary of State for
India in Council for Kurrachec Harbour,  (Allen, 1872.)

SURVEY ON THE ORISSA COAST. 15

The alterations which are taking place in the Gulf of Cambay, and

the changes at the mouths of the Indus, necessitate periodical exami-
nation of those coasts; and there cannot be a doubt that Marine
Surveys, executed on a systematic plan, are as urgently needed on
the coasts of the Bombay as on those of the Madras Presidency, and
the want is certainly not less felt on the Bengal side.

A survey on the Orissa coast was executed by Mr. H. A. Harris
during 1868, 1869, and 1870 in the small steam vessel Gemini.
Mr. Harris has had fifteen years’ experience in river surveying, was
Assistant Surveyor on the Hugli, and surveyed the Port of Cal-

cutta. He commenced the Orissa Survey from two bases carefully -

measured on Dowdswell’s Island, the angles of the coast portion being
all taken with a theodolite, but the river survey angles were mostly
observed by sextant, as the jungle interfered with the use of the
theodolite. Check bases were measured wherever it was possible;
and Mr. Harris mentions that, working for ten miles with a sextant
through dense jungle, the difference between the calculated and
measured check base was only 14 inches. Nine charts have been
prepared from this Survey, of—

Bakud Creek (1 sheet),

Jumbu River (1 sheet),

Jumbu Canal Creek (1 sheet),

Mahanadi (2 sheets),

Noona Route (1 sheet),

Davi River (1 sheet),

False Point (1 sheet),

Dhamrah River (2 sheets),

Brabmanic River (5 sheets),

but it is only thought necessary, by the Master Attendant at Calcutta,
that False Point anchorage should be engraved and published by the
Hydrographer of the Admiralty, the rest of the survey being for
local use. These desultory operations are undertaken by the different
local Governments as the need arises, without any combined plan,
with inadequate means, and with a view merely to satisfying local
wants. In the present instance, the surveys should have been carried
further along the coast, in order to make them useful to navigation ;
and there is a discrepancy, on two of the sheets, as regards the
position of False Point light. .

The adoption of cffective measures for securing the duc execution
and continued revision of Marine Surveys and charts on g systematic
Imperial plan is a question which yearly becomes more urgent. It

¥



16 REPORTS OF MR. ROBERTSON AND CAPTAIN TAYLOR.

lls,dihowever, still under the consideration of the Government of
ndia.

In the Abstract for 1869-70' it was stated that 264 ‘manuscript
cbaErts and plans were handed over to the Admira]ty in 1861, of
Whlcl.l number 210 were obsolete; and that of the number that
remained, 18 had since been utilized. There then remained 36 charts
and plans of Indian coasts and anchorages at the Admiralty, which
had not been published. During the last year the $Hydrographer
has published four of these, namely, Malwan Bay and Malundi
Island,’ Tudri, Tellicheri, and the correction of the old chart off
Calicut.

In September 1870 Mr. George Robertson, C.E. was appointed
to prosecute inquiries with a view to the improvement of some of the
harbours on the Indian coast; and he has since published his report,?
which gives detailed descriptions of the anchorages at Aden, Man-
galur, Cananor, Calicut, Cochin, Narakal, Alepy, Paumben,
Tutikorin, Negapatam, Madras, Blackwood’s Harbour, and Cocanada,
with suggestions for the improvement of some of them. His remarks
on the encroachments of the sca at Cochin, on the alterations in the
Gur}?ur gap at Mangalur, on the changes off Negapatam, and on
the silting at Cocanada, place the necessity for periodical surveys in
a very strong light. A Report by Captain A. D. Taylor, L. N.,
dated July 28th, 1871, on the proposed ship canal between Ceylon
and India, has also been printed, with a lithographed copy of the
Admiralty chart showing the soundings.*

In June 1871 the Council of the Asiatic Society of Bengal brought
to the notice of the Government the desirability of undertaking deep-
sea dredging in Indian waters. They represented that there were
good grounds for anticipating very valuable results from such opera-
tions, for the progress of hydrography, the advancement of science,
and the benefit of navigation. In former periods of our planet there
prevailed a much more uniform distribution of temperature, and of
animal and vegetable life. In the kainozoic epoch the climate in
Europe was somewhat similar to that of our present Indian and

1P. 10. 2 On Sheet 6.
3 Reports to the Government of India on Indian Harbours,

Aden and the Harbours of the Madras Presidency.  (Ldinburgh, 1871 )
% On the proposed Ship Canal between Ceylon and India, byac(’“\mﬂllder A. Dundas
Taylor, B-R.G.S,, Jate Indian Navy. (London, July 28th, 1871, with u Dosteript
H

February 1872, and an Extract from the Report on the P ! - .
Robertson.) aumben Pass by Mr. George

by George Robertson.

TRIGONOMETRICAL SERIES. 17 .
»

Australian ‘waters, and many of the then inhabitants of the seas show
great affinitics to those now living in the Indian seas. In order to
‘trace the connexion of thesc faunas, dredging in Indian waters would
supply most valuable materials. Again, no systematic observations
have yet becn made regarding the laws regulating the temperature
of water in the Indian seas, the various currents, and the physical
character of the sea bottom. The Asiatic Society suggested that
three lines might be run across the Bay of Bengal, one from Jagan-
néith Black Temple to Cape Negrais, a second from Madras to the
Andamans, and a third from Ceylon to Sumatra.

The Government cordially approved the proposal,' and, as they
were still awaiting the opinions of authorities 1‘espef:ting Marine -
Surveys, they promised to consider whether a ve.ssel might be mz}de
available for the joint purposes of marine surveying aud of carrying
out the deep-sea dredging operations. Meanwhlle., they granted
2001. for procuring the necessary instruments and appllanc?s; and th-e
Council of the Royal Socicty has been requested to superintend their
purchase and transmission to India.

. - 4
IL—Tue Grear TricoNoMeTrICAL SUrvey of Inpia, 1870-71.

1 the Great Trigonometrical Survey
s, and the completed work is
and 10,076 of

During the season of 1870-71 the
has been proceeded with on six serie the
represented by 11,203 square miles of principal,
secondary triangulation. )

"The Brahmaputra Meridian Series,” which was carried forward for
56 miles by Captain Thuillier n the previous season, has been con-
tinued by Mr. Beverley, whosc operations, however, were necessarily
confined to completing an approximate series, which has now bfzen
satisfactorily effected by a junction with the Assam Longitudinal
Scries.

The Assam Eastern Frontier Serics, under Mr. W. C. Bossenrode,
has been taken up somewhat out of its turn, to supply points for the
Revenue Survey operations.  The scries was advancefi a dlstancfe of
86 miles, but the difficultics to be overcome were considerable. 'The

I Resolution, August 28th, 1871, 3
2 Sec « Mcm’oir," p- 114, and * Abstract” for 1869-70, p. 11,

3 See © Memoir,” p. 114, and © Abstract ” for 1869-70, p. 11.

B
(7887.)



18 TRIGONOMETRICAL SERIES,

plains are covered with grass, 12 feet high, as far as the eye can reach,
the hills are clothed with denge forest, and the rivers are lined with
_belts of trees. From January to April, when the grass is burat, the
smoke hangs for wecks over the valley like a pall, presenting a
magnificent spectacle at night, when circles and walls of fire rise
upon the hills and are canopied by dense black smoke. But the
progress of the surveyors was retarded by the thickness of the
atmosphere, caused by these fires, as much as by the difficulties of
the ground. Wild clephants and tigers swarmed, and the former
destroyed the huts of the party, and often drove them for refuge to
the upper branches of the trees. The whole party also suffercd from
fever, and the progress made in the face of such obstacles is creditable
to the perseverance and resource of Mr. Rossenrode and his fellow
workers,

The Bidar Longitudinal Series,' was commenced by Mr. Shelverton,
whose melancholy dcath was reported last year. Mr. H. Beverley
succeeded him, and has advanced the main series 37 miles, while the
preliminary operations, including the clearing of 10 hill-tops and of
a hundred miles of pathways, cover a further distance of 144 miles.

The Bildspur Series,* under Mr, H. Keclan, has been extended
52 miles to the southward, through one of the wildest parts of India;
while the northern and southern sections of the Bangalor Meridian
Series,* under Licutenant Rogers and Major Branfill respectively, have
been advanced 227 miles. The northern scction has been extended
160 miles to join the Bidar base line. The southern section has
been taken across the Palni Hills, and the heights of some peaks,
5,000 to 7,550 feet above the sea, have been fixed, which are not
even indicated on existing maps. Major Branfill has set y
registering tide guage at Tutikorin, to determine
for trigonometrical and levelling operations,

The topographical survey operations under the
the Great Trigonometrical Survey, have been o
Katiwér,* and the Kosi valley.
charge of the Gujrit Survey,
died shortly afterwards in Austr

p a self-
the mean sea-level

Superintendent of
arried on in Gujrat,
Licut.-Colone] Nasmyth,* who had
was obliged to take sick leave, and
alia. He was succeeded by Licutcnant

———

1 See “ Memoir,” p- 115, and “ Abstract » for 1569-70, p- 11,

% See “ Abstract ” for 1869-70, p, 12.
4 See “ Memoir, p- 118, and « A}
5 See “ Memoir,” p. 96 and p. 9

¥ See “ Abstract ” for 1869-70, p. 12,
stract” for 1869-70, p. 12,

Y, snd “ Abstract » for 1869-70, p. 13.

GUIRAT AND KATIWAR SURVEYS. 19

McCulloch, who continued the triangulation, and commenced z:i pox;i
tion of the topography. Anarea of 534 square mx}es was surve_yée 11anh
mapped on a scale of two inches to the mile. Lieutenant McCu agcl;le
gives a description of the face of the country, anfi rem.arks upf(;n >
evidence of recent encroachment by tl'le sea, which will herea 1:erh e
carefully ascertained by tidal observations. A further attemp ba:
been made to utilize the maps of th.e Bomb?,y Revex.lue Survey,. u
the result has been as disappointing as it was in the prewo;lls
season. A further experiment will be made W}th these maps, as tbe
acting Superintendent is exhc‘ee(;ingly loath to think that no use can be
topographical purposes.
ma’(ll’i: fl\'t::i)::ifx"orSurlirez} 1}1)33 mz?de very satisfactory progress ult;der
the direction of Lieutenant Trotter.* 1,757 square miles have1 eer}
surveyed on a scale of 2 inches to the mile, 301 onda sca eca;)e
1 inch, and 11 sheets of the final maps have been pre}?;r; on atsd e
of 2 inches to the mile. A few of these final maps w1.f t;al printe
the Gujrati character for the use of: the people, and 1 fKertf: li ax?;
demand a larger number will be printed off. Parts o.1d at l:le' at
very fertile and populous, while others' are in such a wild s al ¢ as to
form the haunts of lions, Katiwdr being one of the few I.>dacefi 1'12
India where the lion is still found‘. Colonel Walker con51b lere t hl
very desirable that the Topographical Surveys shouldbcom ine : e
details of the maritime with thqse of the land surveyls), hy Sconnec 1;g
the points along the coast which are common to dot h irve);sthi
actual measurement on the ground. . %he pubh'shc c (;u § O
coasts had been reduced from the original drawings, an zre ozx a;
smaller scale than the land survey, so t?la't no connexion hy a}cl u::
measurement has been possible.  The ‘orlgmal drawings of’ t (e) f;:i ar :
of the Gulf of Cambay were deposited in the H_y'drogr:}phers ) (;:efar
the Admiralty, and scveral copies have now l?een hthograp ef d(l)e
the use of the Katiwar Survey.® The original drawings o

v -7 13.

1 Sce  Abstract ” for 1869-70, p. , ~
2 See “ Memoir,” . 118, and  Abstract” for 1869-70, p. 13.
$ 1. Mandaire Roads, 2 in. t? 1.

2. Goorja Creck, 2 in. to 1% |

in, 2 in. to 1" . .
i' :{E{L‘itoyixgrlboast (Dwarka to Porcbunder) in 2 shects. Scale 1 inch to the
mile. . ’
5. Okha Coast, Kubeh to Dwarka, 1 in. to 1"
6. Gulf of Cutch, § in. to 1.



20 LATITUDE OBSERVATIONS.
charts of the Gulf of Kach were lost, but copies have been obtained
from Captain Taylor (late R. I, N.), the Surveyor.

A very complete survey of the Kosi valley, under Lieutenant J. Hill,
has been made to facilitate the investigation into the practicability of
the construction of a railway up the valley. The survey is on a scale
of 6 inches to the mile, and the triangulation covers 93,440 acres, with
735 points and 551 heights fixed. The levels are shown by contour
lines, 300 feet apart. The slope of the valley was found to be well
within the mean gradient of a railway, being less than 1 per 100
from Rémnagar (1,200 feet) to Bajar (2,833 feet) a distance of 46
miles. But the valley is bounded by lofty mountains, and the river
Passes through narrow gorges.

This work is not properly the business of the Survey, and the
employment of one of its parties on it has of course retarded the
progress of topographical surveying for geographical purposes. The
expense ought to be deducted from the cost of the Survey and
debited to the Railway Department. :

Two parties have been at work on latitude observations, on the
meridians of 78° and 75, under Captain Herschel and Lieutcnant
Trotter respectively. Captain Herschel completed observations at
15 stations with the new zenith sector, and further experience has con-
firmed his first impressions as to the cxcellence of that instrument.!
The observations of Lieutenant Trotter were suspended, pending the
arrival of the second zenith scctor, which has since arrived at Poona,
From December 11th, 1870, to August 1871, Captain Campbell
assisted Colonel Strange in the final testing and cxamination of this
instrument, and of others with which he has since reached India;
namely, a five-foot transit Instrument, two chronographs, six relays
with batteries, and three astronomical clocks.? The chronographs arc
for record, by electricity, of the observed transit of stars and of clock-
signals.  Anothér transit instrument will shortly be ready for
shipment to India. It is considered a most important object to have
the Russian and Indian geodctical operations :

in the same terms, and
this has been effected, to some extent, by an interchange of instruments.
Cape Comorin is already connected with two stations north of Chang-

chemmo, and if the Russians bring their series to their outposts on
the Tian-shan, the two Surveys will only be separated by a distance
of 400 miles across a Country presenting mo physical difficultios.

1¢ ¢ (Y] r . .
See “ Memoir,” p. 144, = See “ Memoir,” p. 143,

DETERMINATION OF LONGITUDES BY TELEGRAPH. 21

Thus the connection of the Russian and Indian triangulations may be
looked forward to as a great work to be achieved by the present
gel;flmgz:éember 1871, Colonel Walker, who is now on leave in
England, ascertained the longitude of Tehran by telegrapl.l ff;)m
London, and has given the fol]owing account of the operation : -:1-
“ The approximate value of the lon:gltude of Tehran was determu'xcl
“ by Colonel Walker, R.E., Superintendent of the Trlgonometera
“ Survey of India, and Major St. Joh.n, R.E., of (tthE Persian
“ Telegraph Department, through the line of the In (l))-ylérolpeax;
“ Telegraph Company. Signals were sent from London é o opeil
“ Walker, and from Tehran by ;\.’Ia‘]or St. John, t}nc r(ienfvw
“ times of the signals being asccrtam‘cd from a clock in the (xowen'l-
* ment Central Telegraph Office, which was goven?ed by a clock in
“ the Greenwich Observatory, while the Tehran times Were.detgr-
“ mined by sextant obscrvations taken on th,e, spot by Major St.
“ John and his assistant, Captain Pierson, R.E.. ‘ .

« Considerable interest attaches to the opcratlon,, from the circum-
“ gtance that though the distance from 'Londou to Tehran along ;hc
“ telegraph line is 3,870 miles, .aud it was necessary to er;p.oy
“ automatic rclays at five intermediate stations, the entire retardation
« ic current in either direction was found to average less

of the electric curren ‘ found { Jess
“ than half a second. This shows th.at the line is in ?.vefy gt
“ state of cfficiency, which 1s most creditable to the Messns. Slﬁl};?}:lb,
“ by whom all the working arrangements are carried f)ut. us
“ there is much reason to hope that when the necessary instruments
% are available in India, cxact and final determinations of th? dlﬁ"m;i
« ences of longitude of the Greenwich and Madra.s Observvatomes, arlx)
“ the stations on the arcs of para}!}lcllof ’t’hc Indian Survey, may be
« ined without any scrious difficulty. .

?‘b';{;:remdv:{uc now )determincd for the longitude of :[‘ehr.an is
«“ 51° 24’ 5" E. of Greenwich. It di.ffcrs by less thau.hal§ a Im(linutc(i
 or say half 2 mile, from the value which had bcjen prcY'lo.us y de ;‘x(;; \
“ by Major St. John by combining a t?lcg?vra?,hxc d.ctcnnmatlondo } (,
“ difference between Tchran and I.\amchr }vhlch- w'as ms C. Y
himself and his assistants, with the trigonometrical difference between

-
-

1 Monthly Notices of the Royal Astronomical Society, Vol. xxxii,, No. 5, p. 222
" i ” Lod €
(March 1872). Sce also the ¢ Abstract™ for 1869-70, p. 31.
2 See ¢ Abstract” for 1869-70, p. 31.
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22 DEATH OF CAPTAIN BASEVI.
« Karﬁcl.li and the Madras Observatory, whiclris furnished by the
oper.atlons of the Great Trigonometrical Survey of Indin, and as
‘ suming for theo Madras Obscrvatory the latest and most exact value of
longitude, 80° 14’ 20" E. of Greenwich, which has been adopted by
the Government Astronomer at Madras, and is (iuotcd in all the
recent Nautica) Almanacs, this close coincidence between two indes
pendent results, though possibly to some extent fortuitous, may be
accepped as a sufficient proof that there can be no very materisl
error in the adopted value for the Madras Observatory, and this is 8
matter .of 'some importance, as all the most important determinations
of longitude in India have mvariably been referred differentially to
that Observatory.”
Captain Basevi, whose lamented death will cause a gap in the staff
of the Great Trigonometrical Survey which it will be no casy matter
to .ﬁll up, left Dehra on the 27th of March 1871, to com;')lctc his
series of pendulum observations in Ladak and Tibe,t.‘ He ascended
by the Také,lung pass to the lofty plateau of Rukshu, 15,000 to 20,000
feet above the sea, and was for six days and nights’ observing for
f}? l}l)ours out of the 24. He thenee advanced to the north end of
the Langong Lflke, and was wet through in a snow storm. Reaching
See anak plain, 17,104 fect above the sea, he was attacked with 8
vere cough, apd, overworked as he had been, with his constitution
too severely tried by the previous strain, and nothing but a thin
zz}nvas tent to protect him, his strength at length guzc way. He
o;e:lﬁ T}]] tt}}i](; l7t: of July, whi'le ga.ﬂantly striving to*gct up and go
oith ! dwor . In reporting his death the Government of Indid
presse _deep regret for the untimely loss of this talented officets
and the Sef:rctary of State, in replying to their despatch expressed
his sense of the great loss which shas been sustained by ’thc pll"lic
ierwce and by science in the death of ( ‘aptain Bascvi, « The serics
of observations,” his Grace added, * which that accomplished and
devote{i' oﬁicc.r had so nearly completed, will form » lasting
memorial o_f his s.erviccs to science, while hig previous carcer bad
ah"cad.y entitled him to rank among the foremost of the distinguished
scientific officers now serving in India.*  “fhe Prcsid&xt and

—_—
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1 See “«t »
Memoir,” p. 121, and « Abstract ” tar 186970, p. 13.

2 From the Gavern t O
! ment of India, Se tember 1y vO. 1% y 3 Nee!
tary of State, October 26th, 1871 (No, .bi) b 16TH o 1), From the seet

COLONEL WALKER’S FIRST VOLUME. ‘ 23

Council of the Royal Society also recorded * their deep sense of the
“ loss sustained by the lamented death of Captain Basevi.”!

The levelling operations have been carried forward by Mr. Lane
from Gorakhpur to Barbhangs, a distance of 308 miles; and five
charts of levels have been published,’ besides 13 triangulation charts.
Mr. Hennessey has been engaged on calculations for the final re-
duction of the whole operations of the Survey, and has completed
what is known as the “ Reduction of the N. W. Quadrilateral,”
including the greater part of Upper and Western India. The
principle of reduction adopted is due to Colonel Walker, and
Mr. Hennessey has assisted his chief in those intricate and very
cxtensive computations, with untiring energy and skill. Progress

" is thus being made with the preparation of the second volume of the

History of the Great Trigonometrical Survey of India.

Meanwhile 200 copies of the first volume have been received in
England,* and upwards of 90 have been distributed to various scientific
institutions and men of learning at home and abroad. In a letter to
Colonel Walker, dated December 1st, 1871, the Under Secretary of
State for India acknowledged the receipt of the copies of this volume
in the following words :  “ The Duke of Argyll desires me to convey
‘ to you his congratulations on the completion of this first volume of
“ a great work which, us a record of accurate geodetical measure-
“ ment and of arduous services well performed, will yield to none
“ that has hitherto been published by any European nation, either in
“ intcrest or in scientific importance. His Grace is impressed with
“ the amount of labour and of concentrated thought which must
“ have been devoted to the preparation of this volume, and I am to
‘ express to you his sense of the value of your services as its author.
“ In a despatch to the Governor General in Council, the Duke of
“ Argyll has requested that his Grace’s appreciation of the assistance
“ afforded to you by Mr. Hennessey and other officers of the Survey
“ may be conveyed to those gentlemen.”

The General Report for 1x70-71, in Colonel Walker’s absence,

! Resolution dated October 26th, 1871. See also an obituary mnotice of Captain
Basevi, by Colonel Walker, in the “ Times” of September 19th, 1871, and another
in the Anniversary Address of the President of the Royal Geographical Society, for
1872, p. . For the previous services of Major Basevi, see “ Memoir,” pp. 100, 110,
111, 113, 121, and « Abstract ™ for 1869-70, p. 13.

2 See “ Memoir,” pp. 97 and 119, and “ Abstract ™ for 1869-70, p. 16,

3 See “ Mewmoir,” p. 125.
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has been prepared by Major Montgomerie. It contains an Index
Chart of the Great Trigonometrical Survey of India, showing the
chains of principal triangles, the base lines, the levelling operations,
the pendulum stations, and the secondary triangulations to the peaks
on the northern frontier. 'The Report also contains Index Charts of
of the Gujrit Survey, of the Katiwir Survey, of the Kumiun
and Garhwal Survey, of the Kosi Valley Survey, of the Levels in
the North-West Provinces, a map of a route made by a Sapper
Havildar in 1870 from the Punjab to Badakshan, and a sketch of
Moré Plain by Captain Basevi.

IIL.—Tur TopoGraruicar Survers ov Ixpty, axp Work IN THE
OFFICE OF THE SURVEYOR GENERAL, 1870--71.

The six Topographical Surveys, which have been at work under
the direct superintendence of the Surveyor General during the year
1870-71 have completed the mapping of 14,592 square miles; and,
including the Revenue Surveys, the work covers 31,530 square miles.
The total area surveyed up to 1871 is 663,909 square miles, which
s three times the arca of I'rance.!  This docs not include any of the
topographical work of the Great Trigonometrical Survey, nor the
work in Madras and Bombay. The cost isnow at the rate of Rs. 22-4
per square mile.

Topographical Survey Parties have been working in Gwalior and
Central India, in the Vizagapatam Agency, in the Central Provinces
and Rewah, in Malwa and Bhopal, in Rdjputina, and with the
Looshai Expedition.

No. 1 Party, under Licutenants Strahan and Holdich, completed
2,653 square miles of a difficult country, chicfly to the westward of
the Betwa River. Near Deogurh the Betwa is overlooked by rocky
cliffs on either bank ; and the surrounding country is full of archao-
logical remains of great intcrest. The ruius ot numerous temples
display the art of sculpture in the utmost profusion. Licutenant Hol-
dich mentions one temple of great magnificence, with a broad paved
causeway leading from the foot of the hill on which it stands ; and at
Iran, on the banks of the Bina, a tributary of the Betwa, is the cele-
brated pillar supposed to represent the exact centre of the Empire of

* See « Memoir,” p. 130, and « Abstract” for 156970, p. 17
, D 17
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Hindustan,' on which is inscribed one of Asoka’s famous edicts.
Lieutenant Strahan describes the remarkable physical structure of the
hill country in the native state of Ulwar. These hills by no means
mark the water-parting of the country, for the drainage breaks through
them in many places. The hills are in parallel ridges, and hence the
drainage takes strange forms. A stream will often rise on one side
of a ridge, flow along its base until it reaches the end, when it will
pass completely round and flow along parallel to its former course, in
the opposite direction, and within a mile of it.  Precipices occur, 500
or 600 feet high, overhanging running streams of water, flowing
through rich jungle intermixed with palm trees.* Lieutenant Straban
also gives an account of the city and fort of Ulwar; and the Assistant
Surveyors Scanlan and Cornclius give a translation of the curious
tradition of Budi or old Chanderi.?

Colonel Saxton,* in command of No. 3 Party, was engaged on the
Survey of the Saora hills, which will fill up a long and unsightly
gap on the Atlas, Sheets 107 and 108. This was completed, together
with part of Jeypur and Panchipetta in the Vizagapatam Agency,
the work covering 1,653 square miles of diflicult and hitherto unex-
plored country. The Appendix to the Report is enriched by some
very interesting mnotes on the Saora hills by Mr. Harper.® Colonel
Saxton also completed the triangulation of the Nilgiri hills, and
united it with the new series of the Great Trigonometrical Survey.
This will enable a more correct delineation of the Nilgiris to be
gsiven on the old Atlas, Sheet No. 61. _

No. 4 Party, under Major Depree,® completed 2,667 square miles
in the north-cast part of the Bilispur and Mandla districts of the
Central Provinces, and in that of Sohagpiir belonging to Rewah.
The latter region includes the famous plateau of Ummerkuntuck,
wherce are the fountains of the Narbada and the Son ; and Mr. McGili
gives some notes on this interesting part of India, and on the religion
and customs of the Gond and Baiga tribes who inhabit it.”

Captain Riddell,* with No. 5 Party, was at work in Malwa and Bhopal.

In Réjputdina Captain Strahan’ completed 3,551 square miles of
very intricate ground, clothed for the wmost part with heavy forest,
and intersccted by numerous ravines. He also surveyed 20 square

I App., p- i = App., p. ii. to. iv. 3 App.. p. viii.
4 See “ Memoir,” pp. 103 and 128, and * Abstract ” for 1869-70, p. 18.

# App, p. 1L 5 Sce “ Memoir,” pp. 103 and 128,

7 App., p- xv. * See * Abstract ” for 1869-70, p. 17,

9 See “ Abstract ” for 156870, p. 1¥.



26 PUSLICATION OF MAPS.

miles of Mount Abu, and furnishes a description of the hills, in the
Appendix to the Report.’

Several accidents hindered the progress of the Khagia and Géro
Survey by No. 6 Party.* Captain Melville came out from England
to take command of it in January 1871, but died suddenly at
Thymensing, on his way, on the 15th of February. On May 8th,
Captain Badgley took charge of the party, and was appointed, with
Lieutenant Woodthorpe and Mr. Ogle and Mr. Robert, to accompany
the Looshai Expedition, starting from Cachar. A most valuable con-
tribution to the geography of the castern frontier of India may be
expected from their labours.

No. 2 Party, which was broken up in 1870, has again been con-
stituted under Mr. Girdlestone,® to exceute Surveys in Khandesh and
the native States of the Bombay Presidency.

The usual activity has been displayed in the engraving, lithograph-
ing, and photozincographing branches of the Surveyor General’s
Office The number of new quarter plates of the Indian Atlas that
has been engraved and published is 11,5 making, with 2 finished in
1870, 13 engraved in India; and 21 more are in various stages of
progress. The native engravers and apprentices have made fair pro-
gress, but the work of training in the difficult art of cngraving is a
very slow process. The European Engraving Staff urgently needs
to be considerably enlarged. The lithographic branch, under Captain
Murray, has prepared 526 lithographs of various kinds, and struck off
295,452 copies. The photozincographic branch, which provides for
the carly issue of maps for general usc, has, under the able superin-
tendence of Captain Waterhouse, produced 1,035 sheets.  Several

important general maps have either been published or are in course of

production. New general maps of Oudh and Sind (16 miles to the
inch) will soon be in the engraver’s hands, and one of the Lower
Provinces is under compilation. Another of the North-West Provinces
(16 miles to the inch) has been lithographed, and o very useful
general map of the eastern fronticr, including part of China and

—_—

! App,, p. xx. # See  Memoir,” p. 128, and « Abstract™ for 1869-70, p, 1%,
3 See ¢ Abstract” for 1869~70, p. 18. 4 See « Memoir,” p. 130,
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3. N.W. 87. N.W.,
10. NE. | 87. S.w. f Oudn,
10. s.w,  Sind. 125. S.W.
10. S.E. 131 S.W, }BC"E’“‘-
11, S.E.
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iles to one inch). A mew map of Orissa (12 mz:les. to
le:n:‘]nacl'lhg:si;: zzl:;‘:o been engrz.ved and published .for the Statlstixca;‘
Survey of India, now in progress under the Director General o
Statistics to the Government of India> A nun.lber of sheets of Revexlllue
Maps of Sind and other parts has been published, and progress a;
been made with the projection and cm.npx'latlon of Atlas sheets% T}l] X
with scveral important general cog;pllatloni,d such as that o

* India, which is to be engraved.

§tftf)l§8}gnt’[fg)th0,f II;:;1 lz,l,thc Surveys were tr.ansferred frgmcthe Hm::?
to the new Department of Revenue, Agriculture, and (ommerce;

and on August 5th a committee was appointed by the Governor

: : ion of the
General, to consider and report upon 2 plan for the prosccutio

Surveys in India, and other questions con.nected Wltht tlhem.thalr:: ;v::
considered that a regula; plan 'of ogg:a;c;or;sivf;orgiz teres(a:sertainty ve
' sketched out, 1 or '
{}f: l;rf)}g‘;(:':;l olf)'cthe work. Among other matters, .the cortnxlr)lllitsf.ltjgl Zlats
instructed to direct its attention to the .engravlngh('esha e Stat(;
Good maps, it was pointed out, are the {nterestdvihlc L e e
fecives on the captal expend I orwic the futerst on the
t 8 » utilized at once, 10 interest
C};;l;:ﬂ;hi(:l‘i'lgstl)é in the collection of those materials 1s b‘]fér%mlg'
sacrificed. The committee was compo{scd of the I({;o?:,;l;a Dick'e ns.
Ellis, as President, Mr. Chapman, Mr. I:Iumc,d ;)h " thEi;
Colonel Thuillier, and Major Montgomeric, and t! (1?: held. their
meetings at Simla. It was calculated that .1;11% req:x}llltl fe e o be
surveyed, consisting of 462,599.square miles, 1111:_i e .
within the next 20 years, and an mcrea.sc.of .tbe Clll?lt f;’mish .
ment was recommended.  Colonel Thuillier, in order (; s o
plete information respecting the Atlas of Ill(;la, h)?ls threzz m up o
elaborate Reports,’ showing the exact statc of eac s

materials for complction or correction.

Surpvevs oF Inpia, 1870-71.

iff inciples In
survevs hav .onducted on di ere'nt.prlnmp
evenue Survy” - C] t‘x)(:‘eil(;c;l Survey, while furnishing complete

1V.—Tue Revexte

various parts of India.

W i’s ¢ Orissa,” which forms
' This Map has now buen published in D‘r. '\\ . }“l IHUU;U'C’Z ?8";;5’;’
the first vesult of the Statistical Survey. (‘S'MM) 4:10" ‘NO 8(,)3 I
2 13th June 1871, No. 158 F. 28th October 1871, .
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information for settlement purposes, should be executed throughout
on accurate principles, and supply materials for compiling maps for
general use. Such a system has always been advocated by Colonel
Thuillier; but in the Madras Presidency alone has any approach to
a compliance with all the demands been effected. .The Madras
Revenue Survey must therefore be considered as; on the whole, the
best in India. The Bombay Survey is admirable, and perhaps the
best for fiscal purposes; but it is of less use, so far as the supply of
materials for general maps is concerncd. In the Punjab, although
* there is a professional Survey for the boundarics of villages and topo-
graphical features, o less accurate native system is in force for field
measurements, which also unnecessarily goes over work done by the
professional surveyor. A new Survey i3 now necessary for the fresh
settlement of the North-West Provinces ; and Colonel Thuillier has
endeavoured to secure the adoption of an accurate system, to the
exclusion of rough native work.

During the year 1870-71, 15 Revenue Survey Yarties were at
work in the Bengal Presidency, in the Chindwarra, Racpur, and
Chanda districts of the Central Provinces; in Gonda, Moradabad,
Bareilly, Kurnal, Dera Ghazi Khan, and Bhawalpur; in Assam,
Hazéribigh, Hugli, Sibsigar, and Cachar.

A new cadastral Survey in the Muitra and Moradabad districts
has been commenced this year, on a scale of 16 inches to the mile,
which is entirely under the Survey Department ; and the re-introduc-
tion of the field or khusra/ measurements by professional surveyors
is certainly a very important step. At the time of the first Revenue
Survey of the North-West Provinces, the whole was cxecuted by pro-
fessional surveyors, but this vital principle has since been set aside,
the khusrah, or record of fields, being obtained without any reference
to the professional Survey. The return to the old and more aceurate
system is quite in accordance with the views of Mr. Thomason, the
administrator whose name is most closely connected with the settle-
ment of the North-West Provinces, as well as with the principles laid
down in Colonel Thuillier’'s Manual.

Four Revenue Survey Parties were employed in the Punjib for
the ficld season of 1870-71; two in Bhawalpur, onc in Derajat, and
one in the Delhi Division.' The Derajat Party, under Colonel

! Punjab Administration Report, 1870-71 (p- 20).
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Johnstone,! completed 1,560 square miles of interior, ximd 2,330 of
boundary Survey in the Dera Ghdzi Khdn District, r.n(:*]pdmg the
cantonment of Rejanpir on a large scale.  The Delhi Division Par.ty,
under Captain Macdonald, was ordered up from Sindh, but not having
been able to Jeave Kotri until the end of November, it could not
commence work until rather late in the scason. Nevert}.leless, an
area of 450 square miles was surveyed in Kurndl, and interior detatls
over an arca of 350 square miles. These profcssmx’1a1 Revenue
Surveys are distinct from the measurcment o-f fields. T hey.ﬁ{c the
village boundaries and delineate interior details such as the limits of
forest, waste or cultivated land, and all other features of the ground
which can be shown in the scale of the Survey.

In my “ Memoir on the Indian Surveys,”* 1 stated‘ that the ﬁr.st
khusrah, or native Survey of the Punjib, pr'oved. a failurc; that in
1856 it was reported that all the work done 1n this way was u.tterly
uscless, and that the system had broken down. ‘In explanation of
these remarks, I take this opportunity of add.mg ‘tha.t Colqnel
Mecadows Taylor had informed me that he fm.md it quite nnpos.?ble
to reconcile the Punjib system with any scientific method of procefzfl-
ing; that with the instruments and instructions sent from th.c Punjab
to the Assigned Districts in 1855 no Survey at all was possible; and
that in January 1856 & letter was received by Mr. Bushby, then
Resident at [Haidarabad, in which it was stated that the system had
broken down in the Punjib, after having bee.n tested. General
Balmain also says that, in Berar, it was founfl ‘dnf’ﬁcult to get even
approximately correct maps from the Pitwari Survey, according to
the Pupj -stem. )

In tl;?bl’sxzniab the hudbust is the outlinc_ sketch of the village
boundaries. The Pitwari, who in the Puny’d? toS)k the p]ace.of
the Hindustani Amin, was in 1852 supplied wx.th instruments Wl;h
& view to his makmg a pative hudbust map, wl;xch was to be nea; y
equal to that of the professional surveyors:” Mr. Barnes thus
describes these instruments : The first and p.rmc.xpa'l mstru.mcnt was
8 horizonta] board screwed to a shaft, shod with an iron point. ?‘he
board was about 18 inches square, and over it was -stretched ; P’;lcf’
of paper, on which the village outlines were dclineated. ‘Lo this

T e e

2. 103-104.

' See  Abstract " for 1869-70, p. 15. .
¢ ** Abutract * fo ol 12¢. Letter from George C. Darpes, Esq.,

3« Relections,” Punjab, Vol i, p-
b3th December 1852,
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;)qo:;gm;f;] af:etti zzi quiblanumah, or rough compass, used by the

the Lo ned Th: er;;)te the west, which would cost onc rupee in

M, ent.su ace of the board was adjusted by this quibla-

ot of o lr?p IE).enphory of the board was graduated like the

i f' 15 board unq the quiblanumah,-together with
» lormed the SUIVEyIng equipment of the Patwari.

The ruler w
a 1ot
S graduated, cach division representing 10 kurrums, or

50 feet, anq j ] .
) it was fitted with perpendicular sight at each end,

t ;. o
hrTO;:ghp"vthKh the position of an objeet was ohserved !
¢ Patwan . v . ; .
be o wari began work at a trikudda,? or triple ineti Har
¥ adjusting his board by th ' ple junction pillar,
“ . Y the compass, “at some. assumed and con-

venient i )
next Pil%):rtt:(l)l:o(:lf;;lh:hp‘apﬂ. ’ HL then' " takes the bearing of the
and measuring the & ¢ perpendicular sights attached to the ruler,
ment accordinbo to t;ftance with the chain, reduces the measure-
draws a straj 11711: lin tc graduated scale on the same ruler, and
on the PaPer.g In thies ;a(‘?rresgond, both in distance and bearing,
village, correcting his 1ner Re goes round the arca of' the whole
compass. Moreﬁver fm oasurements and angles by the scale and
“ draws a line in the gh n‘)tx.n cach /rzlzr{(l(lfz he takes the bearing and
various Tines intergc(.ta u.);]l of the village site, and wherever these
upon the sketch $ T f?a( other, the village site iy duly marked
12 annag ™ ' ¢ total cost of the instruments i 1 rupec

Such was the P4 ;
e Pitw . ' .
Was no actual mefqlt“an " St.e m of surveying in the Punjib, There
by the ruler Th«;ucrs:nont o bc.a”"g“» as all directions were laid off
while the iron rulers mlxlgzml? beﬂrmg:;s Were not corrected for variation,
- st have made . ) .
sary, which was not appl; LT a farther large correction neces-
utterly useless. M Ppiect.  The compasses must really have been
been entered ‘h oreover, no record of the distances appears to have
the trae beaa.SO that 1t \‘\'as lprOSSil)]C to check the work b\' ]otting
rmgs and distances independent]y An u'r(’) of I:* to 10
e . ’ITOr 0 o
Survey would furnish but , Tevision was ordered.* Such a
Ment for fiscal purposes Bu: t;lery rough angd unreliable measure-
: ¢ system neye
abandon y never appear . n
ed, as was understood by the officers inPI:l?] s;\ to.ha\(el bl;e
—_— ¢ Assigned Dis-
1 . . ——— -
2 Wshffemtﬁ“s{m Punjab, Vol. i, p. 120-130
€ boundari . )
ndaries of three villages unite,

3 ‘s 10ns, P ) .
el un ﬂb 1. 1
O y U() .y p. IJ‘)
.Ibld, p- l39- Ilett(,l" fl‘om Ml‘. Iemple 10

(14

€¢

X4

114

114

(19

(13

[13

13

13

Mr. Barnes, September 25th, 1852
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tricts, whose information I quoted. On the contrary, it has béen
continued and improved upon. ‘

A professional survey, working independently of the Patwaris,
fixed the boundaries of villages and inserted interior details, thus
furnishing a partial check, but did not measure the fields.

Since the revised settlements were taken up in the Punjab in 1863,
a great advance is reported to have been made in the native system
of conducting a cadastral survey of fields, and more accurate results
are said to have been attained, both in the measurements and in the
maps. The guiblanumah is no longer used, but simply the plane
table. Triangulation is often adopted to form the skeleton map, and
within it small sections of country are marked off, and field by field
measurement carried on, the work being tested as it proceeds. The
positions of ‘the chief physical features are fixed by running lines to
the boundary, so as to form triangles, with which the fields are
plotted. Dimensions of the fields arc put on the map round each
ficld, and are again checked by the chain and plane table. These are
certainly great improvements. The asscssment is based upon the
aggregate areas, after checking cach village with the results of the
professional Survey. .

The arguments for continuing the native survey in the Punjib,
side by side with the professional survey, instead of combining them
in one accurate system, are, that “all .the local aspects must be
brought to book, as well as the professional work ; L:hat thfe survey
« must be based on a careful understanding of local requircments,
« tenures, and modes of dividing land; and that physical features
«“ must not only serve to indicate what is secn with the eye, but a.lso
« what the settlement officer knows to be wanted for administrative

-

[4

“ purposes.”
These considerations only show the necessity for the revenue and

survey, officers being in perfect accord and working Atogetl.ler, but, this
being the case, they supply no argument for a professional survey
side T)y side with a native and less accurate system. If, for .example,
the village boundaries arc accurately laid down by prof’essxcznal sur-
veyors, there can be no good reason for the same work bem‘gl also
done inaccurately by ignorant natives. It is admitted that if' pro-
fessional officers supervised the field surveys they would make them
more perfect, and that those surveys are not. now as correct as they
might be. It must, therefore, also be admitted that a system by
which the survey and revenue officers work together, and which is
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fno:igc::i :1111 ::?;c:hpn2EIPICS in every detail, in the field measure-
tte, i oo o ae vi lage boundaries, with a complete series of
Madras RoTerior to mixed native and p.rofcssionul system. The
consenuentls bcu; x.':i'cy alone answers this dcscription, and must
e uently Workn.sx edred as the best t'hat !ms yet been established
b o Is a apted. to reductu.m for geographical purposes,
met;;cal Sun‘ey co;:‘r;cct.e(l with the points of the Great Trigono-
2o willage b uyr; d‘;rile 5,c ;:sof?;c}l)l.ra)cy, ;13 rcg;;;xrds field measurements
: . daries, 1gh order.  Revision was not enforee
llno :)f;i f::]nt‘]a.b:;z:wans systcm‘urntil the error had reached :":0;“0‘:
Reme o Sl;.r’ch t;]::atgro;ooi ..) per cent. 1s allowed.  The Madras
facﬁloge scttles the question (()‘; ,:lil)irltnl:t(\r e 1 percent. T
ciplese;n Iezide:-:;s SI::; :njlic Sx;;vcy,’ cxecuted on strictly accurate prin-
e 8¢, I8 making regular progress.  Up to March 31st
71, the nun?l)er of square miles that had } ‘
4]',043 3* of which 35,643 were in fic
mile, and 5,400 were topographic

' een surveyed was
ds on a scale of 16 inches to the

ally surveyed . C oy
to the mile R . yed on a scale of 4 inches
. There remain 77,601 square miles to be taken up before

the Survey of th ;
¢ whole Presidency is
Survey i n Jesdeney s completed. The Revenue
o s’é)c; z(;n:ngttc n (Ehoh(xodu\'cry, Kistna, Nellor 'I‘richino;(:l‘;-(-
. stricts; and the Topooranhieal Supv ' . ’
or rent-free lands "”'s ) pogt “Pl‘“(‘«l Survey of the zemindary
and Tiomoeclle 1) ]l{ m progress i Nellor and Salem.  In Karnul
oy progresqif] e “cxenuc hurvc)- 15 approaching completion ; and
the Wil in's‘ {i ln“(:lcxddapah, Coimbator, Chcngu!pat, Ganjam, and
veyed l?ef'ox: t}? ynaad 124 square miles of estates wcrc’ sur
There are ﬁ‘ec a Z p?xrtlbt{ was transferred to Tinnevelli in l‘;ﬁ"
‘¢ and a balt' parties now in th o
i ¢ ficld, and they
thl:;)‘;ghdthe work at the rate of 760 square milcs,a vear ‘u) cach get
e demarcati ; . Aear.
" Nilgiris 3 wasrcan;m :;n.d bflrvcy of the hil} scttlements in th
toi ] I({)r( ered in Pebmary 1866, on a scalc of‘..; inch ¢
e mile. Telld Ardle S inche
respects ; :nd [}ltnﬁm 3“(‘11 W eull_lgton have been completed :::c ::l!;
o 3 3 akamand and Kotagiri are fast gy sronchine
pletion.  On these hills 168 waste land blogks ('O\l'([ri, C-’g" comn-
B e B g 74 square

T e

:See “ Memmoir,” p. 106 and p. 133,
RUp to—March 31st, 1871, the average cost of the
ors 8. 115 per square mile, inclusive of the share ul“
See “ Memoir,” p. 133. e

4 The annual cost of & Madvas =urveying
* See “ Memoir,” p. 108, N

area surveved has heen Rs. 107
ke Central Office. '

party is Rs, 77,05,
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miles, have been surveyed and mapped. On the Shervaroy hills 41
square miles have been surveyed and mapped, and a combined map
has been constructed.

The Madras Revenue Survey is based on true principles. The
method of connecting it with the points of the Great Trigonometrical
Survey has been described in the Memoir,' and it can thus be made
available for geographical purposes. All the measurements are in
triangles, of which the three sides are always measured, and the cor-
rectness of the measurements is also verified by measuring diagonals,
while the aggregate of the fields must agree with the entire area as
deduced by theodolite; thus errors are at once detected. The
difference allowed between the area of the whole village as obtained
by theodolite and traverse Survey, and the aggregate areas of the
contained number of fields as laid down by subordinate measures, is
14 per cent., but the average difference does not exceed 0°3 per
cent. The computation of fields is performed by the computing
scale, as in the Ordnance Survey in England. As a check, 10 per
cent. of the ficlds are tested, the ficlds being plotted by triangles
within boundaries previously fixed, and the field surveyors not being
allowed access to the plotted work.? Every village boundary is-
surveyed by theodolite, and proved by traverse, according to the
rules Jaid down in Thuillier's Manual. The average size of a village
is 2°7 square miles, and of a field 2 acres, the villages, for surveying
purposes and to facilitate ficld plotting, being divided into khandams
of from 50 to 150 acres. But this subdivision nccessarily increases
the work of boundary surveyors and computers, for unless the
khandam boundaries are run by theodolites they lose their value as
check lines.

Some progress has been made in combining the village maps, and
58 Talook maps, covering 22,614 square miles, have been brought out,

_on a scale of a mile to an inch, up to June 1870, while others are in

progress ; but only 21 are complete, the rest having unsurveyed
blocks within their limits. No district map, reduced from the
Talook maps, has yet been published, but that of Nellor is under
as the survey of the zemindary tracts is completed,
district maps will be taken in hand. “Good pro-
ade in filling up the unsurveyed gaps.”  The

compilation ; and
the compilation of
gress is also beng m

1 See “ Memoir,” p. 107.
* Answers to queries received from the Surveyor Geuneral, August 2ud, 1571,

3 See “ Memoir,” p. 133.
(7887)

c
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scale of these intermediate Topographical Surveys is 4 inches to the
mile, and they take note of roads, rivers, canals, tanks, channels,
nullabs, swamps, village sites, hills, and other details. They 9»18_0
mark the divisions of wet and dry cultivation, and between culti-
vation and waste, and distinguish the heavy jungle from scrub or
sandy waste.

Colonel Priestly has deposited a most interesting series of docu-
ments with the Geographical Department of the India Office, to
illustrate all the different stages of the Madras Revenue Survey
work. For this purpose one village is taken, that of Vellappakkam,
in the Ponneri Taltk of the Chengalpat district, and the whole of
its survey and demarcation records are given in regular order, from
the original field books to the lithographed copy of the village map.
Then follow a specimen of a Talik map, of a topographical map,
the demarcation and survey rules, and other documents. They are
deposited in a separate case, so that anyone can obtain a clear idea
of the system by one or two hours study.!

The Bombay Revenue Survey is, perbaps, the best and most
perfect for revenue purposes, and it has undoubtedly conferred
enormous benefits on the people. But it is useless for general pur-
poses of mapping and geography, as the village maps are mere rough
plans, and cannot be made use of in the compilation of maps on
convenient scales. The careful eclaboration of the original design of
the Bombay system is duc to Sir George Wingate, and his labours,
extending from 1836 until he received the well-earned recognition of

1 Village Map Records :—

Land Register. Area Lists.

Boundary and KHandam Circuit Manuscript Map showing process of
Field Book. plotting fields,

Minor Circuit Field Bogk. Talook Maps,

Ameen’s Sketches. Maps of Madras Town.

Ameen’s Field Book. Specimen Plane Table Square.

Boundary Traversc. Topographical Maps.

Khandam Traverses. Demarcation Rules.

Minor Circuit Traverses. Survey Rules,

Computation Papers.

Extract from Main and Village Traverses for Distances between G. T. Stations.
Comparative Statcment of Distances between G. T. and Revenue Surveys.
Average Cost of survey measurcments per square mile.

There is also an excellent Index Map of the Madras Revenue Survey, showing the

areas completed, the areas in progress, the intermediate spaces topographically
surveyed, and those not yet taken up. ‘
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. his great services in 1866, resulted in the admirable system of

administration which has proved so efficacious in prqmotu;gf :E:
tevival of agriculture i the Presidency. ~The operstions of the
Survey form the basis of the revenue administration. The sy

7Yotwar, and the first object was to determine the size of the fields,

and thus to form the unit or basis of the Survey, on .whxc};l. tlllze clets;
should be placed. The smallest amount of stock Wlt.h_.w‘ ich cu -
vation can be carried on is one pair of bull.ocks, the“mmmbzun: :I:?t 0
be measured separate]y and to be constituted a ‘ number,

called, was therefore fixed at what two bullocks could e
mazimum area to be measured and constit}1ted a separate 1?’u T
must not exceed the means of the generality of ryots to cuf 1rV 'i‘ w0
that it may easily be made the subject of sale or tlrans ;a . T
MATimum area was fixed at what four bullocks can f};) Oﬁgcl;s o
the Survey “numbers were fixed at wha.t one pair o t u4(<)) i
Plough up to double that size. This Vm?te's ff((:lrlﬂ 20 to

Ty crops to from 4 to 8 acres for rice cultivation. .

The f‘i)rst operation is for the settlement. officer to se;{ttile Slsp;zisé
and ﬁnally fix the village boundaries, which are rflaa e dery;l Stote
Pillars, A series of detached earthen mounds are rax;e (tlo b man
the limits of « numbers,” and these plots of lan.d. are deh ne t(t);]ement 2
by continuous black lines. In order to facilitate kt (; r:enOted .
diSPUteS, topographical features and permanent marHs e o tree; o
8 watersheds, nullahs, roads, temples, tanks, wells, R

bollndary pillars. .
¢ field operations of the ‘wl]age Sil;g:ys
Uropean assistant and 20 native mea . . kes
D0 original Survey himself, his duty being to SupB:VlS‘; zittmihteefrro'rs
work, which he does by going over 10 per ;enb.o V(; b ;;,cres 2 per
allowed being 1 per cent. for survey nur.nbers o a; e é 2rer
Cent. when they are under 6 acres, and 3 per cent. A ot of
Or rice numbers. The instruments of the natlwil n.leai) e el 4
3 chain 33 feet long, in 16 links, a square € aml ulat%d o eres
goonta, 40 of which go to an acre. 'The areas are cg. c ated in acne
and goontqs. He also has a pair of compasses, an ]?ne i:measured
showing chains and links (called avnas). A base li e is measured
from the boundary on one side of a wllage' to the 0%1;] - one n, d
all the first numb:ars are measured along this _bas.e.l . ihP o g "
the map on the base line is effected by the principle of the triangle,

i i jangles and trapezoids
€ach number being broken up nto internal triang ! 2p

plough. The

are conducted by a
The European makes
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by chaining, and the scale is 8 or 16 inches to the mile, according to
the average size of the survey numbers.  All the work in the field is
finally entered and abstracted in a fair field book. As soon as .the
surveying work is finished, the registers and documents embodying
the results are sent to the classing branch, in which the relative value

of the soil ang water in each number has to be determined, with a
view to fixing the assessment,

"The classing is a very complicated and elaborate system, and
shows with what extreme care the true valye of each field is ascer-
tained. Numerous considerations are brought into account, which are
classed under three heads, namely, the distance from the village site,
Ratural productive capability, and the nature of the water suPPIY'
As regards productive capability, not only are the sojls divided into
black, brown, and gravelly, but the depth of the soils is also taken
into consideration, and the land is thus divided into nine classes, from

“pure black deep soil to the poorest and thinnest gravelly soil. M_O"e'
over, the land is also rated with reference to eight other considerations
called faults! Thys the elements for settling the value of a Survey
number are, 1, convenjence of position ; 2, colour of soil ; 3, depth f’f
soil; 4, faults; 5, water supply, which again is divided into six
classes.>  When the classing is completed ¢ 4
ment is fixed, and it ig another very complicated question to de(}'de
what can safely be taken by the Statc aund sti]] leave a sufficient
surplus for the ryot, to render him capable of improving his circum-
stances and extending his cultivatjon, This is done by examining

the averages of former settlements, but man Y other considerations
7—-—_\_\‘_-__._ﬁfm T e el L . - . TR e e e e

1 The faults, which are noted b
+ Mixture of minute no
- Mixture of sand.

- Sloping surface,

- Want of cohesion in the soil,
- Mixture impervious to water,
- Liability to be swe
- Surface springs ca

Y certain signs in the ¢

asser’s field book, are~—
lules of limestone,

pt over Ly running water,
using excess of water,

- Large limestone nodules,

% The classes of wator are—

Ist. From a good tank or river, with supply until April.
2d. Similar to the above, hat land more clevated,
3d. Dependent partly on rains.

4th. Still more elevated land irvigated from o vanal,

% Sth. The same 44 the 4th, but op which no after-crop can be raised.
6th. Dependent wholly on rain,

PN D T G N -
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resnlt was generally a con-

Ccome into the t.wcollnk ::::v t::a ﬁfﬁ'alprosperity fanis P::eg r:;ini:iﬁ
is:liilz:::t:sdbu;t':g?s. admirable Survey, v:hil,fhfn?ia.ar But the i‘mPOrt.
trative results are concerned, is the 'besl for general use In 'the
ing the Survey ava’lak.) > d the Topographical

ance of making was entirely lost sight of; an ke any use of the
CS(::‘?;;"(EED i?lf I(];:J?rsat have been unable to ma :

Tevenue village maps. -ey has be
This year a Revenue Survey

iati i in t inci is to be
2 view to obviating .tlhlS (:,(;f;euc]tlaries on rigorous pnnaples is
Revenue Survey of village

5 : detailed
. in combination with 2 ot
Sorourement of ﬁe]dsbe;na distinct and independent o Punjéb, and
officers, the two staffs o as that which prev'ml? 1o tt every detail,
But this plan is the samscurvey on correct, principles In
f:llls sho.r t of a ;{ev?;u;[adms, and in M.adras a(lloj]:s.signed Districts,
h as is carried on lement of the Haidaraba by system of
The Sul:\'ey ?nd -SCtt e: is conducted on the ]?‘omhicyh the Berars
under M ajor Llplllfl o E)ut of the 19 Taluks o wre far advanced
‘easuring and ClaSSlI?g'been cntirely measured, th];;e :nd one is still
e composcd, 14 have has just been Comn%encef, Whin, containing
M measurement, onc h is’ the large district Obeeh c;mpleted in
ggtOuc.Illled. Thqc:hlcat:»c];ssiﬁcation of soills has
123T;.;u]i§,c i.nd commenced in t“'f;] Oﬂ;e;:}; of surveyors and th.at;,1 zg
It will have been seen that t ¢ ted. The first qperatlo d
. ery closely connec arrange disputes an
Settlement officers are\\t officer on the scene to in and measure
&1 brings the scttlemen Then the surveyors Step & S up the
fix the village boundar.les(.lq the settlement ,Oﬁlcers a::the case may be.
the ground, anfl afterwar e;s the fields or villages, as lete agreement
ok anfi C}aSSlfy an'dlastshat there should be CO(Iin pthat the latter
Hence it s essentia nd surveying officers, anof the settlement -
between the revemue dirstand the requiremt’ﬂ%S al purposes. But
should thoroughly un hould be recorded for fisc
and all the details that shou »/—m
R_‘.———’.‘-;Assigned Districts, 211?111]‘::;:62,72(; to be classed,
cli:sog ﬂ;c’ f 1’3(1;1‘150;11}:“:‘;3&; :I“lhere remain 1,804 to be m
sed, 4,56 § '

: i the commence-
) erations, since
‘e total cost of these S"weylo-Pncrease to the revenue #eom
3,573 to be settled. '111103‘;’1.; 687, while the annual t
ment, amounts to Rs. 13,18,687,

the settlement is Rs. 8,00,093.

en organized for Nésick, wii;in
he original arrangements.
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there is no reason why this understanding should not exist, and why
the excellent revenue system of classing and assessing, such 88
prevails in Bombay, should not co-exist with a Survey on rigorously
exact principles, turning out village maps which would form materials
for those geographical and general purposes, attention to which is also
important and, indeed, essential to efficient administration.

Several questions respecting the re-settlement of the revenue,
‘demand in various districts will soon require decision, and the
systems on which Revenue Surveys are conducted in different parts
of the country are likely to be considered and discussed:

V.—Tue GeovrocicAL SURVEY OF Inp1a, 1871.

The strength of the working establishment of the Geological

Survey was less weakened during 1871 by losses and sickness thau it
has been in previous years.! '

Mr. Medlicott examined the Mohpani coal fields and the Puchmarri
Hills in the southern part of the Narbada valley, using the maps
of the Topographical Survey for recording his obscrvations, and thus
he got through a large amount of work. When this district was first
visited in 1857, no maps of it existed, and the geologist was obliged
to make the best shift he could, by constructing a sketch map.
Mr. Medlicott had a severe attack of fever, and was obliged to come
home, but he resumed work again in December 1871.2 Mr. W. L.
Willson® has been at work in the southern part of the Jhansi district
and Tehri, where there is a rematkable series of trappean dykes
and quartz reefs. Mr. Mallet, after reporting upon the water supply of
Aden,* proceeded to the Mirzapur District ; and is now examining
the Kota coal field, extending into Rewa and Chota Nigpur.
Mr. Hackett® completed the Jabalpur district, but was laid up with
fever. He explored the Bijawur Series, extending N.E. and S.W.

1 See “ Memoir,” p. 159, and “ Abstract” for 1869-70, p. 20.

2 « Records,” Vol. iv., Pt. iii,, p. 66. 8 See “ Memoir,” p. 156.

4 Mr. Mallet found that there was abundance of water nearer to the foot of the
hills a short distance from Aden, but that this became absorbed in the sands that
intervened between these streams and the sen; in other words, that there was an
abundance of good water, but that artificial menns of conducting it into Aden would
be necessary. There seemed nowhere such a Structure as would justify the expecta-
tion-of procuring water by wells sunk on the Artesian principle. :

5 See “ Memoir,” p. 159, and “ Abstract” for 1869-70, p. 20.

" tons; and though this may perhap
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across the central portion of the distric.t, alon.g the Bhltrfle r:in?;o ‘c:sf
hills. It consists of micaceous guartzites, limestones, 1 abli ous
siliceous rocks, and micaceous schists; and c?ntams vfa uwide Jron
ores. Mr. Bzll completed an extensive rec.onnamssanm:1 1o acountry.
to the south of Chota Nagpir, in & very W}ld and kroaf :;s coutry.

Mr. W. T. Blanford mapped the coal-bearing rocks 0 fmdermken
during the season of 1871. A series of bormgs vzz:]s undertaker é
under the charge of Mr. Vanstavern, t_he exec;{:wcfebrd,? e oo
God4vari works, acting in accordance with Mr. Blan ey of
There seems to be little prospect of' any but a very e s
Poor coal ; the area of the coal-bearing rocks being small,

i ed 12,000
' i d’s estimate does not exce ,
o ey s S s be added to, in consequence of

f i thick
more recent borings, the supply will at best be limited.* But a thi

1, which
bed of coal is reported in the valley ofa nulla.h }xlle:;; vl‘;ar:;i;". The
is said to be well exposed and dipping, .at s 1 '1g be opened out.
country is covered with jungle, but it could easily he extent
Mr. Blanford afterwards carried on the geveral malf\)TPlni;’s Dominions,
of the sandstone area in the eastern part of the lga Ellor® These
and southward into the Madras Presidency, towards .

. . M .
sandstones appear to belong to the true °°a1'b$;“:i r:oc;s ol d:; .
Hughes* was occupied in the examination of the Wu

and in May he gave advice to Mr. Wlfyte, who is emﬁl?l};zd 1:523
similar investigations in the Nizam’s, territory. The resu P

: i s. But

the existence, at Sastu, of coal more t};;m 50tf§ftptﬁi§1ngl;2§se Wurda
. the centra

the conclusion has been reached that der rocks comes very near to

field is one in which the flooring of ol 11 probabl
the surface, and so irregularly, that coal, where fo;}lrd, g;lcll d}:;;b wa);
be only in small and discontinuc')us basms.1 bearil; cories to the
eXamining the trappean rocks overlying the coal- o chgthe wild and
westward; but he was attacked by fevers, toilW S osed him.
unhealthy region in which hus work la}.’ necessarty thg) valley of the

Mr. Blanford, after completing hus wori § ave advice to the -
Godfvari, proceeded to Bombay, where he og osed plan of con-
Municipal Commissioner with reference to a prop

1 See « Abstract” for 1869-70, p. 20.

. i, . 59.
2 ¢ Reeords,” Vol. iv., Pt. iii,, p. 5 2. Pt. iv., p. 107.
8« RezZ:d:’rvm. iv., Pt ii, p. 49 5 Pt 1il, p. 825 Pt.iv, p

4 Sce “ Memoir,” p. 156, and © Abstract » for 1869-70, p. 22;)
3 Seo ¢ Memoir”’ p. 163, and ¢ Abstract ” for 1869-70, p. 21,
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veying water to that city, through a tunnel in the solid rock, & plan
which is believed to be more economical than laying down iron pipfs-
Mr. Blanford has since been deputed to accompany ‘Sir Frederick
Goldsmid to Seistan, a journey from which much valuable infor-

mation may be anticipated, regarding a country almost entirely -

unknown.

On Mr. King’s veturn from England he commenced his field
examination from the Tungabudra river up to the boundary of tl}e
great area of Deccan trap rocks, as far as Gulburga.! The mam
object is to carry out an investigation of the several rocks which occur
between the vast thickness of the overlying trappean rocks above,
and the even more widely spread base of the under] ying gneiss ‘fnd
other metamorphic racks below. In the valley of the Bhima, overlying
* the gneiss, there is a series of limestones called provisionally the

“Bhima Group.” Their lie is generally quite flat, or with a ge“.ﬂe
dip to the north-west. Mr. Bruce Foote continued the examination
of similar rocks to the south-west, in the upper part of the Krishna
valley, joining on to the limits of the exploration made in 1870. He
made the very interesting and important discovery of the fossilized
remains of a rhinoceros in the regur or black cotton soil.

Mr. Theobald has been engaged, during 1871, in re-examining the
Arracan range of the Yoma. The peculiar relations of the altered
rocks seen towards the centre of the range with the unaltered pam-
mulitic rocks which occur in the flanks, were still, on many points,
open to doubt and question. Mr. Theobald,* to determine these
points, crossed the range in several
the Irrawadi to the sca coast. He has satisfied himself that, not-
withstanding the remarkable alterations to which the rocks occurring
along the axis of the range have been subjected, they belong to the
same series as the nummalitic rocks scen on their flanks. Mr, Theo-
bald has also made a list of the brine springs in British Burmah.*

Mr. Wynne* completed the examination of the castern portion of

the Salt Range in 1870, and during 1871 he worked out the western
part in considerable detail.  He is now engaged upon the region north
of the range, extending to Attock. Dr. Waagen® was sent to exa-
mine the relations and mode of occurrence of the fossils in the Salt

— e e e e e
! See « Memoir,” p. 162, and « Abstract” for 1869-70, p. 20,

% Sce “ Memoir,” p. 163, % “Records,” Vol iv., Pt ii., p. 33-
4 See “ Memoir,” p. 163,

5 Dr. Waagen joined the Geological Survey on December 13th, 1870.

‘Dr. Oldham iatends to have these sketches r

places, from the low ground of
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Range; while, in November, Dr. Stoliczka, 2the paleontologist of
the S isi uch for a similar purpose. ‘

Thz“;'z{l;‘ V;Slﬁgei(s of the Records of the Geological Surve}:n é’z;
1871 contain several very interesting papers. In the ﬁrsi: nucond
there is a notice of the mineral statistics of Kumaon. In .t}e s‘eu i;;
Mr. Theobald discusses the geological features of th(; z:lfra g(z) 1(:) Ii)eal
Western Prome, Mr. Wilkinson supplies 2 sketch od de g(?besgthe
structure of the Southern Konkan, and .Mr. Blanfor : escrslouth he
p]ant-bearing sandstones of the Goddvar va]]fty, exter: .mgco:jll o
the neighbourhood of Ellor, which may possibly con zlltm ‘ th.e S
also, in the third number, gives a report on the resuls 0 b cou
horings in the Goddvari valley. The thll:d numbe;) a S(())] (;:ham 0
sketch of the geology of the Central Provinces b'}f . o f(’,urth
3 note on the Narbada coal basin by Mr. Medhcott. N each by
humber contains an account of the a-mmomte fauna' Q A b
Dr. Waagen, and a report on the Raigur .an(.l Henfgu;hco L fied by
Mr. Ball. There is also a further description 1o . rde
country between the Goddvari and Ellor by Mr. Blan ;) ‘ .ish senera

The Geological Survey have been feqt.lcsted to fu ntion peners
outlines of the geology of different districts, for inser

. d
i in course of publication, an
Government Gazetteers,.which are now in e o the ion, an

of the Survey. The sketch of the Geology of !;he C:}r}xérall\hf)’:arizzz
has already been printed,’ and others of Orissa,

p rovinces, and Bombay will follow.

The numbers of the PALEONTOLOG et o velwmes of
cretaceous bivalve fossils of Southern India,

Memos are nearly ready. Thus the Geqlogicalblzu;v;i’glrsgii;‘i
gradually building up the materials which will ena

map of India to be prepared.

1a complete the monograph of

e

DIA.
VI.—THe ARCHEOLOGICAL SurvEY OF IN

Cunningham has not yet been received
idings of activity in the field of research
o

e
2 See “ Memoir,” pp. 151 and 164

. The First Report by General
In this country.* Yet thercaret

e ——

! % Records,” Vol. v., Pt. i.
3 « Records,” Vol. iv., Pt. iii., p. 69.

’ 869-70, p. 22.
4 Sco « Memoir,” p. 201, and * Abstract” for 1 » P
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clrzx(llxi::cted with archzology, in the past year, in various parts of

In Bengal, Mr. T. F. Peppé, of the Opium Department, has
cf)rx.q?letefl 8 set of 123 photographs of antiquities in the Patnd
dmswx.n, including the Great Temple at Budh Gaya, the sculpt“md
caves in the Barabar hills, the Son Bandar caves at Rajgurh, the
pillars at Bakra and Lauriya, and the mounds and ruins at Baragons
which have been recognised as the remains of the great Buddhist
Monastery of Nalanda.! :

{n Madras, Captain Lyon has been employed to execute s large
::1;13 cff p&;)togra.;l)hg, z;,lnd Dr. Hunter has been most successfully

oying the pupils in his school of design mples,

and to make casts of some of their sculptulis. to photograph (<P

Mr. Burgess, of Bombay, has presented the Government Wwith
plans of the Nésick cave? That accomplished archaologist bas
also commenced the publication of a periodical entitled « The Indian
Antiquary,” which will contain much valuable information on seve
branches of Oriental research® There are two articles in the first
numbef of Spec'ial interest. One is on the identification of various
place-s n the kingdom of Magadha visited by the Chinese pilgrim,
Fa-hian (A.D. 400-15), by A. M. Broadley, Esq., C.S., Assistant
Magistrate at Patna.' The other, by Professor Ramkrishna Gopa!
Bhandorkhar, M.A., is intended to show that ihe great Sanscrit
‘grammaltlan,. Panini, and his commentators often give very useful
information in illustration of the ancient geography of India. The
number of names of towns, villages, rivers, mountains, and warlike
?nbes. occurring in Panini is said to be very great zmd’many can be
1fient1ﬁed. The Professor believes that sombe of’ them throw new
light on doubtful points connected with the sncient geography of
Afghanistan and the Punjab. Thus he finds the Malli of Arrian in
the Mélavis of Panini.

Major Godwin Austen, of the "Topographical Survey, has recently

; ];engal Administration Report, 1870-71, p. 268.
orwarded to this country with a letter from
the Secretary to the Bombay
G(;v:.rnment, dated October 7th (Sec. Genl., No. 39), 1871. 4
Lit Z‘he Indian Antiquaf'y, a Journal of Oriental Research in Archwology, History,
rature, Languages, Philosophy, Religion, Folk Lore, &c.” Edited by James Bur-
gess, MLR.A.S, (Bombay, 1872, Nos. 1, 2, 3, 4, 5.)

# “Ruins of the Nal . . »
(Caleutta, 1872.) anda Monasterics at Burgia, by A. M. Broadley, LEsq.
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added a most interesting account of the stone monuments of the
Khasi Hill tribest to those already published by Colonel Yule and
Dr. Hooker.? ‘The most noteworthy fact connected with these stone
monuments is that the people continue to erect them at the present
day, and Major Godwin Austen actually saw the spars which had
formed a sort of cradle on which the stones forming a monument

were raised.

VIL— MEeTEOROLOGICAL AND TIDAL OBSERVATIONS, 1870-71.

The Report of the Meteorological Committee of the Royal Society,
dated April 11th, 1871, on the organization of a Meteorological
Department in India, was forwarded to the Government of India on
the 18th of May, but the subject is still under consideration.” The
Report of the Colaba Observatory for 1871, and those of the Meteo-
rological Reporters in Bengal, the North-West Provinces, and in the
Punjab, also for 1871, and one from the Astronomer at Madras,
dated May 13th, 1871, have been received in England, as well as
the Oudh Meteorological Report by Dr. Bonavia for 1870-71, and
another in the Sanitary Report of the Central Provinces for 1869.
Mr. H. F. Blanford has also drawn up a memorandum, dated April
1871, on a uniform Meteorological System for India, in which the
different systems of making and recording meteorological obser-
Vations that have been in operation for various periods in various
parts of India is reviewed. Mr. Blanford also shows to what extent
the data already collected have been utilised, and what steps are
necessary to bring them together and to educe from them some useful
knowledge of the metcorology of India during the past few years;
and he goes on to define the most important object of a system of
meteorological registration, and shows how the present system may
be modified and consolidated so as to conduce to its attainment.

This review commences with Bombay. At Colaba. observations
are taken hourly throughout the year with great care and detail, and
printed in an annual volume, under the supervision of Mr. Chambers.

1« On the stonc monuments of the Khasi Hill tribes, and on some of the peculiar
rites and customs of the people.” By Major H. H. Godwin Austen, F.R.G.S.
(Journal of the Anthropological Institute, May Ist, 1871, p. 122.)

2 See “ Memoir,” p. 183.

3 See « Abstract ? for 1869-70, p. 24.
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Complete sets of these volumes have been sent to England.! Sys-
tematic observations have also been taken at four other stations in
the Bombay Presidency since 1854, namely at Piina, Belgaum,
Disa, and Kardchi. At these four stations the observations are
registered at 9.30 a.m. and 3.30 p.m., and hourly observations are
taken for 24 hours on the 21st of each month. The observers
are selected from volunteers from European regiments who are
trained at Colaba. They are under the direction of the senior
medical officers. The monthly registers are sent to Colaba for
tabulation and condensation. They have been regularly transmitted
to England ; but hitherto they have been handed over to the Army
Medical Department, where they have not been utilized in any way-
In future they will be sent to the Astronomer Royal. Weekly
rainfall returns from revenue and political officers in the Bombay
Presidency are sent to the Secretary of the Government Museum.
At the Madras Observatory the barometrical and thermometrical
observations were regularly registered from 1796 to 1807, and the
rainfall from 1803.2 From 1807 to 1812 there was a break, in con-
sequence of the absence of the Astronomer. Accurate observations
were again taken from 1813 to 1821, when a fresh series was com-
menced, and conducted with great care from 1822 to 1843. An
hourly series was commenced in March 1841, and continued until
February 28th, 1861, when it was considered complete, and dis-
continued, as no longer nccessary.’ Sincc 1861 obscrvations have
been registered thrice daily, and published weckly in the ‘Fort
St. George Gazette,” but they have not been collected in a separate
volume. A new anemometer was crected at the Madras Observatory
in June 1864. Observations werc taken at Cochin from July 1842
to December 1844, but they are still unreduced. The series taken
at the observatory on Dodabetta Peak, in the Nilgiris, extends
from December 1847 to April 1859,* and the observations are reduced
to the end of 1855, but the rest are unreduced and still in manu-

1 See “ Memoir,” p. 215 and p. 224, and “ Abstract ® for 1869-70, p. 23.
2 See “ Memoir,” p. 299.
3 The Publications of the Madras Observatory are :—
1. Goldingham’s ¢ Madras Observatory Papers,” 1796-1821.
2. Taylor’s ¢ Madras Observatory Papers,” 1822-1843.
3. «“ Hourly Observations, 1841-45.” (Taylor.)
4. “Hourly Observations, 1846-50.” (Jacob.)
5. “Hourly Observations, 1851-1853,” nearly ready.
4 See “ Memoir,” p. 210.

» of Trichingpalli from July 1866.

MADRAS AND CENTRAL PROVINCES. 4D

. . ister dates from July 1863, that
o b The Sikandrabad regscr Iua 1867 the establishment of

: 1
14 meteorological stations was sanctioned for the Madras Presidency,

and 12 had commenced work up to April 1870:—
1. Salem (1st December 1867)-
2. Bangalor (1st January 1868). .
3. Balldri (1st February 1868).
4. Coimbator (1st February 1868).
5. Madura (6th February 1868).
6. Cochin (16th March 1868).
7
8

METEOROLOGICAL STATIONS.

. Karndl (16th April 1868).
. Trichinapalli (1st July 1868).
9. Negapatam (16th July 1868).68
10. Masulipatam (17th August 1868).
11. Sikandrabad (1st .gﬂy.llng?O).)
12. Wellington (17th April 1575/ -
The stations are equipped with complete sets of m‘e(;ecz)l's:;g‘;zrs
instruments, and the observations are recorded by pai L
who have l;ccn trained in the Madras Observatory. dEac : ess bon e
under the supcrintendence of 2 medical officer, an dﬁ(:;fion b
Tegister are forwarded half-monthly to Madras for rf?Madm; _he
backward state of the meteorological publications o} e oo
entire]y from the circumstance of the Astronomer having

i rs will
. : :ded in 1871, and the arrears W
o e Geod pro oress has be:an made in tabulating

now be duly worked up. Good prog tors
the results gf the obsefvations of the last thrce' _ye(:;rs.S a;llzih?'offarded
of rainfall at 216 stations arc kept by the Sheristadar

- footing, and
to the Astronomer. They are now placed on a better footing,

ied.
more accurate gauges have been supplie istributed
In the Ccntr%l lgrovinces sets of instruments have been dis

to nine stations ; namely,—

bad.

Négpur. Hoshangaba
Chanda.

Jabbalpur. ;
Raepxir. I’achmlam.

r.
Sconi. Sambalpu
Sagar. d the other five were added in

The first four date from 1868, an

1870. They arc under the superintendence of the civil surgeons.

-
» for 1869-70, p. 23.

! See i 7 s an '“ bstract
1 See « Memoir,” p. 224, and Abs
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The observations are take
office of the Sanitary Com
rainfall at each Tehsil,

n at 10 am. and 4 pam., and sent to the
missioner ; and there is a register of the
The rainfall is also registered at each
Tehsil in the Berars, and meteorological observations have been
taken, but with uncompared instruments, at Akola since 1867, snd
at Amriwaif and Buldénah since 1870. .
In the Punjib 4 meteorological reporter was first appointed 10
April 18661 There are now 14 stations with full set of instruments,
where observations are recorded 8t 10 a.m. and 4 p.m. The registers

are sent to the reporter, who publishes an abstract of the resu}t?'

Five reports have been printed, for 1866, 1867, 1868, 1869, and
1870. The rainfall is registered at each Tehseel,
The Meteorological

Reporter for the North-West Provinces was
sppointed in 1865 In 1869 there were 24 stations, of which
' 14 were principal, with ful) registration of all instruments at 4 and
10a.m. and pm,, and hourly observations are taken at Rirki for
24 hours, four times g year.
Anpnual Reports for 1864, 18635, 1866, 1867, 1868, 1869, and 1870.
Registers of rajufall are taken for the Board of Revenue 8t

203 stations, but they are not supervised by the reporter.
In Oudh there is an ohsery

are registered at 4 and 10 am, end p.m., and 9 paa., with hourly
observations for 94 hours on the 215t of cach month. The returns
a7e sent to the Reporter for the North-West Provinces.

In Béngal a committce for the establishment of storm warnings
was appointed in 1865 and the registration of obscrvations at seversl
telegraph stations wag commenced. These are now reduced to four-
The Meteorological Reporter for Bengal wa appointed in 1867

There are 10 second-class stations under the eivil surgeons, and the
observations are taken both

: 8t the first and second-class station®
fom: bmes a day, at 4 and 19 am. and pam., and 6 pm. The
Tegisters are reduced and the means calculated by the gbservers, and
 who checks them and publishes &
vernment Gazette! The tclcnghic
¢ “Caleatts Gagete. The registers of
stations and sent to the reporter, who
rd of Revenue, which is

S
1 Ben « Memoir,” - 220,

2 " e %
2 Soa « Memais,” 5. 999, See “ Memoir, p. 221

The results have been printed in the

atery at Lucknow, where observations

. that they are caused, and their
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MR. BLA V $ aal
. sssued two Aunp
- Tho reporter has isswol B e
pRepoubmrt?fm l%ﬁf? (inafietltg'(ss,x An hourly Meteorolog! g g:gum
) or

General's Office ab
has been regularly kept at the Surveyor

! . but there
since 1856 tablished in Burmab, h
r system has yet been €sts d qugther a6 the
is f:egsgsx:%s:thhir under the civil surgeon, anc 8@
telegraph station at Akyab.
Thus » very large mmB(:xt it
tion throughout India. data ) ;
found to be of little value, be‘v“;‘}si}i] ebgrometers and their ;ii?tgz
because the instrumentsl e:;«;as At Madras ﬂée g“fﬁaﬁgﬁ of the
- e v -
agove tl}e %{3 m:m unin the cro de form of unre ucutaﬁon e qmred 18
Observations is s rts the amount of compu the elevations
instruments. In oti:;f pﬂ;k to be done i to Obtm::;eters compared
- f WO 0
n;_odemte. The chxsmtions’ and to have all the b:»rnow in use ought
of all the c.)bse'mﬂgf rrors. 'The diverse Syf,’mmh results would be
fzrbtie:e ﬁma;lg; b; aeuniform systern by which the
uperse

i - matic obsers
Strglyggm{gar;a o his Memorandu, observeﬂg httf S{ijae normal law
: (4] m nl . . Stu y o
Vations sho‘:ﬂd ;)e directed to the Specmf.with reference to the dis

1 lies din
of the monsoons, and of their al}oyl?“ different years. The Iearding
tribution of rainfall and its VarR OF L distingushed sccording

i ia, 108,
known facts are that the rains of India may

1e. Which
to the four seasons. < of Bengal, not felt west 0*; Nnt:gf;e ’Ba 7 of
ot The gpring ml:lf oindrought of moist air 1r0
are due to the

ntral Indis. )
Bengal towards the heated fand of Sﬁ: nearly all over India,

nsoon rainS, f ¢
2d. The summer or S.W. mo omandel Coast. b
in Si the Cor brought by
a except i Su;:ig dognthe Coromandel Coash g
3d. The autumn

. monsoon.
d S.E. winds at the close o§ t}:‘;ei:aS.W
dth. TI};:P: ;:nter n;ins felt in Northern Jocid.

revalen
. nt on the P
Thus the rains are depende hich is known.

Winds, the general direction of dvivrec tion determined, by

i f accumula-
f observations is in process of ah ool
% i be feared that muc e
ot are not comparable, an

ce of the certain
It is also known
differences n

8 in
094, of which the sum of Re. 14,554 appear:
! The cost of the system is Ba. 18,094
the Bndget,

? Sep & Memoir,”" p. 207,
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barometric pressure. But very little is known of the actual dis-

tribution of that pressure in India. Pressure depends primarily on

temperature, but the effects are complicated by Vz}riatlons in ;he
humidity of the air, and by peculiarities of physical geograp Z :
M. Blanford considers that, to trace out in detail the r_elatxon§ "
these several elements, and to refer the variations to their Phys(;ctao
causes, will be the proper course of inquiry ; and that the metho .
follow would be to lay down the elements of mean tempel'at“b’
pressure, and direction of wind, with the total of rainfall, month 3;.
month, on charts, which will then exhibit the leading characters Oa
each period. The results, he recommends, should be collecte.d mhe
central office, and the control of the whole system should be in

r
hands of one man, He estimates the total cost of such a system, fo
all India, at Rs, 61,620.

Major-General Richard Strachey,
4th, 1871, recorded his general concu
ford. He is of opinion that there
registration, and a central office; b
should be on a provincial basis,
to make the provincial reporters

Mr.'Chambers, of the Cola
uniform and centrally administe
tions for the whole of Indjg, h

Dr. Forbes Watson, the reporter on the products of India to the
Secretary of State, has
under which the wet 5

to give accurate results as an hygrometer, This paper represents

3 vast amount of laborious work angd careful thought, and the tables
of observations that i

hitherto obtained by
worthless.  After givi
founded, Dr. Forbes

in a memorandum dated April
rreuce in the views of Mr. Blan;‘
should be a uniform system O
ut he thinks that the working
and that it would not be advisable
subordinate to the central officer.

ba Observatory, also recommends ‘:
red system of meteorological observa

the use of the wet and dry bulbs are near'};
ng the evidence on which his conclusions 8T

t
Watson Proceeds to suggest the steps th;'e
should be taken to ascertain the conditions under which it may

possible to obtain reliable results from the yse of the wet and 4ry
bulb thermometer. M. Buchan, the Secretary of the Scotch Meteo-
rological Society, has expressed his sengse of the great value of Dr-
Watson’s Paper, and of the admirable manner in which the different
i estigated and discusseq ; and he has pointed out

he discussion to the practical working out of the
Problem of Ingian

meteorology, Dr, Watson’s paper ought to be:

Prepared an elaborate paper on the conditiolés
ud dry bulb thermometer should be employeds .
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r

' . . t been
in the hands &' all observers in India. But it has mot JH =
In an v _
Printed,

1
TmaL OBSERVATIONS IN INDIA.

intendent of the Trigor
s Walker,stseltlipf;?ake steps for determining
e oats "the Indian coasts, and more
Kot 4r and the Gulf of Ka.ch,
aking place in the relative

no-
Four years £ ¢
Detrical Survey of India, :
the mean sea level at varlttms gngatiw
Particularly on the coasts ¢ he ¢
where it was believed that :Eanrii: :;(Yie magnitude of which it was
levels of the land and sea, the

i ‘ (-]
aSCB .

de in England anfi sent out
leve]]ir.xg operations; the %u sgetshg(;':e:zzt time th,e OP%atlﬁZszg ltllll(:
to India two years a-go;'al?swi{: g, but for the financial di fcexpenditure
By L e n of it
in a‘l’f r(?iziltliogs which led to the suspension of the p

) : and his attention

leVCelling ;)p‘;r altllo:si's now in England on furlollll‘g:’af: at present being

h > onel Walke the tidal investigat}°ns e of a Committee of

cav:p ﬁbeen. dra}.;;nlz)nd under the Sl'lpermt?derxl;f:?uiam Thomson, he
arried on in Eng . by Sir in India

- ¢ =" resided over by ) esumed in
E;Z Dritish %siiclatv;(l);’nptbe tidal operatlonsdai;a; they should be
thei: l;%f;ztind oabject should be enlarged, and t

2 t
the attainmen
ibute towards ith
. . er as to contribuie ieves that W
C?m;d on lﬁ suc{l gg:l?)?'nthe Jaws of the tides; he bel ired for the
Of a better knowle

is requi
beyond what is T el of
very little additional labour or cost, b€y Jations of the lev

ini isting e tidal
Primary object of determmmgb lzh:o ?:tlrod fce similar Tftﬁog: ::‘ fidal
1 : ill be pOSSI ; those whic en
Oins:riggiossa;elt i:vtration, and reduction ltl(i)ch are expected to leadh
adopted b ,tbegBritish Associatior, andv;’ ation of the mass of the
am(f;g tl.ly::r scientific results—to an evall
o

. earth, an
. igidity of the 2.
moon, to definite information regarding ;‘l:mrl%be -Z pserved velocities
3

sea ) jon due to
approximation to the ‘;epthtofdﬁfon of the earth sf r(r)rtlat:l)ln accurate
i to the reta ising fro
:iil:ld;ri:;zfxst ?3ariety of practical benefits arising
?

———.

1 See « Memoir,” P- 225.
(7887.)
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TIDAL OBSERVATIONS.

knowled ' '
ge of the height . :
obtained. & | of the tide at any timé would alse be
In compliance wi NS
Baird R.E.,—oncw(l);hh(-j,o lonel Walker’s recommendations Lie:ltenant
deputed to study th is officcrs who was at home on fu;10u h—was
tration and the 1)1’ . ¢ practical (.letails of the method of tidfl regis-
recommended b t ?llxmmc analysis of the observations, as practised glnd
constructed b {[ ¢ Brltxsh Association. A new’tidz $
previously quy ; 1;1 Adle. after the pattern of those whichgga(gi:e bZCan
few modifications .1b-yh1"mself for the operations in Indis, but with o
of which was the ;ull;ct' appeared to be desirable, the mos,t important
of a pendulum or m:.:t}m(m of a chronometer cscapement Ii)nstead
barrel of the tide guwzayinc SCalp ement for the clock which drives the
. . ¢ order to o N .
up on jettics or 8¢ [ to permit of the instrument being set
be liable to Concfl(;f;ﬁbldlngs projecting into the sca, whcrs tﬁ](l‘):']:%)uld
affect the rate of a IOHZ by the beating of the waves which would
The new tide pendulum clock and micht even ~t it ti
uace ) - might even stop its action.
with the assis{ianze ‘:)7? qucfte\\:l P I;‘l(‘llt(‘llnnt aird zllt Chathar,
services were lent b \‘ « men of the Royal Engincers whose
were considere u th(.(’(’]”m‘l Commandant, and jts AN
sidered very Siltlsﬂlct()ry ant, and its performances

IJiClltC N
as dla\Vn lll) an ac count ()f th(‘ Il]C‘th()d Of

reducing tidal .
g tidal observa .
the British Aqsociqti()ntlmv}?] by an harmonie analysis, as conducted by
SR . 1e reduceti . B
tl;()llg}; perhaps not mﬂt(‘l‘i‘llly mnr(t“]mls «‘ll.( exceedingly intricate, and,
of caleulatio ¢ > laborious th: :
n, very ) s an previous methods
both of the 111‘,1thcm“7ati£u¥lf(md precise (‘Xplflnutioln)w are required
: ‘ al formulwe : o
practical applicati . @ on which the .
at o ey de :
to COIOI]Q]}\I')V-I]]'(:I()I}] oth.,h(»sc formul., These ﬁqvfp;nd ‘u;.d of lth:i?
alker b . . s¢ have bee she
to return to India bg’f icutenant Baird, who, however \l‘lqsur)lll)lliﬂtd
L () . » \ 7 v‘ .‘ ( 2y
now being passed thr re his memorandum could e pl‘i’ntcd but lré s
Almanac Office Whgulgh tix.o press by Mr. Roberts. of th(’chicql
: has hithe 8 + Nautics
tidal ob . itherto cond
e servations of . ucted the reductions of th
. . ; ns of the
obliging in placing Lj the British Association, and has bee ( most
of his oal acing Laeutenant Baird in fy]] . cen
I calculations. ull possession of the details
n compliance wi
with \
anemomet Colonel Walker’s sugoest] . .
et and sclf-registering ancroid T)D“t“’“s: a sclf-registering
e fon-to accom S CHerod barometer
. - a £ -
. andvl . Pany CaCh tld(‘ onaoe, 1 re lmdcr con
(;3 ocity of the wind and the suage, 1 order that the direction
recorded pari 4 pressure of
part passu wi . > of the atmosphere
ra vith the tidal levels . phere may be
; and thus all the necessary

inStrumental :
appliances for . .
PP ces for the lllvcstlgllti()ll of tidal pllcnomcna will
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shertly be available in India for simultancous observations at six inde-
pendent stations. It may therefore be hoped that the investigation of
qle laws of -the tides of the Indian Ocean which has long been con-
sidered a desideratum, and the utility of which was originally pointed
out by Dr. Whewell in 1832, and was recognised at the time by the
Government of India, may at last receive the attention which it
dffseers, and be cordially supporbed by the Government. Hitherto,
‘Ylth the exception of Mr. Parkes’ admirable analysis of the Kardchi
tides, therc has been little done that is entitled to be considered of

scientific value.
J.T.W.

e

VIII.—Tie Mapras OBSERVATORY, 1870-71.

Observatory are reported to have
the Code of Instructions. In
ference to the Madras Obser-
tars were required to be
astronomical latitudes in
t system of observations.
in an Indian obser-
be taken from the

The procecdings of the Madras
I;:Z’l I'C:glzlatC(l as strictly as possib.le by
7, Colonel Walker rcported, with re
Vatory,! that the places of about 1,200 s
aceurately known for the determination of
the Indian Survey, according to the presen
At least 100 of these stars must be determined
V?torﬁ' lving to the south; while the rest can
Greenwich catalocues.
In 1269, Sir George Airy, the Astronomer Royal, suggested that
Colonel Walker should be called upon to draw up a document, to
provide for the future administrative arrangements of the Madras
Obser"“‘tof.\', by preseribing cortain definite dutics for its future
Rerformance. Accordingly a ¢ Code of Instructions o define the
Juture operations of the Madras Observatory ” Wwas drawn up by
Colonel Walker, with the assistance and concurrence of Mr. Pogson,
the Astronomer, on February 96th, 1869.° The Code was amended
on February 11th, 1370, and finally received the approval of the
Government of India. It is in nine sections :—

Ist. Meridian obscrvations to be taken of a certain number of
standard stars in the Northern and Southern i
for the purpose of harmonizing and connectj
positive determinations of the Greenwic

iaX July 23rd, 1867.

overnment of 1
ia March 4th, 1869.

1 ¢
Colonel Walker to the Scerctary to the G
overnment of I

20 - «
Colonel Walker to the Scerctary to the G
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Good Hope, and Australian observations, with a view
to the eventual preparation of an accurate catalogue of
stars’ places, from the combined operations .of all these
observatories :

2d. Meridian observations to be taken of all stars,' down to the
sixth magnitude, between North Polar Distance 60 and
North Polar Distance 110:

3d. Meridian observations to bc taken of all stars used for geo-
detical purposes in the course of the operations of the Great
Trigonometrical Survey : ,

4th, Meridian observations to be taken of all minor plancts within
range of the instrument (10°5 magnitude), whenever they
are in opposition south of the equator :

5th. Equatoreal observations to be taken of the planct Mars at
every successive opposition, in continuation of the observa-
?ions which have already been made by Mr. Pogson for the
investigation of the constant of solar parallax :

6th. Magnetic and Meteorological observations to he continued
on the system introduced by Mr. Pogson in 1861 :

7th. Provision for time determinations for shipping, and for notices
of approaching stormy weather, &e. : ‘

8th. The publications should be issued in annual volumes, and
annual Reports should be submitted to the Government of
Madras, and sent to the Astronomer Roya?, whose criticisms
should be invited. Monthly tabular statements of arrears
of reduction and publication should also be submitted :

9th. Special investigations may be undertaken by the Astronomel,
but they should not interfere with the regular routine of

the f)bscrsvations, nor retard the work of reduction and
publication.

_ Up to February 1870 the Magnetic and Meteorological Observa-
tions frOIfl‘185l to 1855 had been reduced and printed, and were
only awaiting an introduction by Mr. Pogson. The Magnctic Ob-
servations from 1841 to 1845, and from 1830 to 1860, and the
Meteorological Observations from 1856 to 1860 had also been re-
duced, and were ready for the press.  Colonel Watker recommended
that Mr. Pogson’s son should be appointed as European Assistant in
the Observatory, on a salary of Rs. 150 a month, to be increased to
Rs. 200 on the publication of the work ready for the press; and
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to Rs. 250 on the publication of the other arrears.! .This_ appoint-
ment has since been made. The Government of India ordered t‘b(;
Code of Instructions to be adopted without delayr anfl drew sptlacufg
attention to the clause providing for the regular pubhca?lon qf fesutt}? ’t
and the Astronomer Royal subsequently expressed his opinion tha
the Code would meet every want.?

During the year 1870 the number of co
stars taken with the meridian circle was 1
of minor planets 33. The total number o;' un
With the new transit-circle is now 19,227.
March 1871 the number of observations of Mars.was 24, f'Thf}jg
constituted the fifth series of measurements made since 186:)21, ;)(I; e
Purpose of correcting the constant of solar parallz}x, agreea I«Zor e
Method suggested by the Astronomer Royal m 180517) vatory
accomplishment of this important work, the Madras Seccount of
More favourably situated than any other in the world, on &

Its proximity to the equator. _

No information has yet been recel
Progress of the publication of arrears.

In October 1871 an important change was effec
COmmunicating Madras mean time to the shipping in t o eiegraph
ovention of a new apparatus by Mr. G. K. Wmtc'l‘ (t f‘_* e line
E"gineer to the Madras Railway) and the constructloé o e
of telegraph between the Observatory and Fort St. Georg ,nd e
the Astronomer to undertake the firing of both the noon aw phe
8 o’clock guns with strict accuracy; SO that there arc nocrm v
dai]y signals by which the error and rate of chronometers €

4
determined by the shipping in the Madras roads.

mplete observations of fixed
662, of the moon 55, and
published observations

At the opposition of

ved with reference to the

s effected In the mode of
he roads. The

e

ATIONS.
IX.—GroGrarHicAL EXPLORATION AND PusLic t
. : is plan for syste-
i - : ntinued his plar .
D_urmg 1870 Major Montgotetl o d the British frontier, by
Matically exploring the countries beyond th bl the capital of
desPatChi"g a man from Peshawur direc ’

t to Ifaiza

—e——

! From Colonel Walker, February 11th, 18‘0[1. s, March 21st, 1870,
2 Government of India to Government of Madras, M3
3 In a letter dated May 24th, 1870-

" 5192).
4 Madras Administration Report for 187071 (p- 212)
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Bad JOURNEY OF THE HAVILDAR

adakshan, T . '
the Indus and illfe ?{ mteresﬁng tract of mountain land b
Hindu-Kush and M abul Rivers, and bounded to the north ?)twe;ll
exploration. Dlll'iﬂffst‘;?flll rtanges had been sealed to ll attcmpist;
trated by a very i g the last scason, however, thi .
from Major Bl;[y(') 1irtltelhge.nt Pathan Havildar of S;;pfr%mn :;ms p‘eine-
:V Oka- He Ci'Ossed% O(I)l'\lfz:lef,’roWhOY had him regularly tf;?‘:;dcrf;): ;:z
o Chitral. ¥ . m Yusufzsi into S

From Chitral he made his way by Tti::’li?; ;:r\?iltgf Tli
iffic

t 3

the Oxus, T .
bad, the capitaﬁez?eh(;cdzclf:hﬂsg tge valley, he finally reached Faiza-
pass, thus ¢ . dan. e returned to Chi
The results (:)?IZ}]S?DS the Survey of the head wag:;t:)?'l ‘S{ t}lée 1?(&):&
the Nukshan and Igoumey are valuable. By fixing the ¢ ho c a%
determinations of ora passcs, the Havildar has s§ lie dp Osttlons o
the Khawah pass élotmts n the ridge of the Hindlf I;(“— ht“bo oen
Mirza, near which etﬁrmmg:d by Wood, and the Pan;ir ;‘S l; et;"‘:ﬁz
paratively low waters : dedu-Kush range is joined l‘cl s co
took latitude observati ¢d to the Pamir Steppe.  Th {YHﬂ %(ém-
His route Survey is 21(8)88 at ﬁvf.: points, and dete;“mincd? haY!lrb tar
geography of 13,000 squ: miles in length, and has open ?ir ot tls‘
During the au,t umnsq?arc miles of hitherto unknown Ic): Ouc ¢ (,n:t '
which bounde Tdte of 1871 another portion of the mo n’t’ e
gol’d of? the Ge()lOgicozﬁ tl;z::rorth was cxamined by Mr uW'a); rfgg]:;n
rontiers o e 1 e suarvey namely, the ', _— )
e B T T e
:Ztnd study the zoolog 09? Z}G’ thel}' main object being t()asoﬁlcnt‘I‘Ys;;
in the upper brancies }:A}pmc:_and sub“AIPinet;egions escec');ll
::o}r)‘ ECtedIt{O find a f(lunaorestchrzngismﬂvfk’fy, where M;. Bp]an}ﬁ)rg
glon. e reache , . ¢ that of t! . .
obtaining 2 w{;:itl);ieih(:i*'l})nnkla pass, 15,500 ﬁ:: a({)lg’vcc fl?tril 1 A:};Msl
pass mever previons] }:’ ict 3 he ascertained the positio ef‘ka, }u
unmapped  lakes rm£ aid down on any map; he mEtuo.tzno; e
Dr. Hooker and’ I() Cmadc 4 good COHcctio,n of bi lw"“ t"rcc
v. Campbell explored this region ;:1249 ‘Sm;’;
g on

e e e e e e e i memoer e

1Re
port on the X
1870-71 ¢ operations of ¢l SR
(p. 23 . ie Great Trie .
aad Appendix i-6). rigonometriesl Survey of Iudia for

2 See “ Memo;
moir,” =
3JAS sy pp. 156, 163, 164, 166
A»b-B-, Vol. xl., Pt. i,i., o ’36;4, 1()()) and ¥ Alstract” for 1869-70 P 2
. , p. 20.

. . i
ould be most interesting in & 'ge08

LOVETT'S JOUBNEY FROM SHIRAZ TO BAM. 55

one Europesn had penetrated 0 the Donkia pass previous 1o
Mr. Blanford’s visit.!
p C(_)nsiderab}e light has recently been thrown on the geOngh}' of
ersia during the last year, and when the valuable results of the
explorations under the Auspices of Major-General Sir Frederick
Goldsmid are available, the time will have come for the compilation
of a new map of that country. Captain St Johu, after co-operating
with Colonel Walker in fixing the longitude of Tehran, has since
fixed the latitudes of places betwe nd Tehran, correcting

a en Shiraz 2
? error of ten miles in the position of Kashan, and hes made a-Sur vey
of the Elbourz mountains. stern frontier with

Si He is now on the ea
it Frederick Goldsmid- Meanwhile Major Beresford Lovett, v:*ho
has made a0 interesting

fecently explored a portion of Meckran,
nd he submitted 2 report

Journey from Shiraz to Kerman and Bam, 8 e
ber 1871- He has corrected the position
the eastern extremity

;1‘01::: it with a map in Decem
of thel”ly given to Niviz, ab important place at the P
Fro e valley of Persepolis, which has some tr.ade w1§h Bunder Aboas.
Oflin .N“"Z‘ the road traverses 3 Pass 18 m ‘ over the rangé
that oivez hills, 5,640 feet above the sea; and Major Lo.vett' rema'rks
P a thorough exploration of this chain from its culminating point,
aderah, to where it terminates near the shores of the Persian Gull,
. aphical and geological point of
View. Beyond them is the desolate valley of Kotro, stretching away
n a direction south ot east, with no visible limit in that direction
except the horizon, and the chief of the yillage of Kotro, repeating
the popular tradition, stated that it extended to the confines of Sind.
The valley is famous for its herds of wild asses Major Lov.e'tt
Chal, a granitic

travelled thence to Khairabad at the foot of the Tung

range which he considers to be the backbone of the mounptain system
ation of 8,000 feet above the scd,

of -
Iran., He crossed it at an clev /
soul’ to asceriam the true

and re A
nd reached Kerman. He then made a journey ‘
f Kerman, the terminus for
Meshed,

position of Khabis to th
kaﬁlﬂhs proCUEding‘S across d ffom Seistan or "
& delightful place abounding 18 fruit, including eleve’an’ kinds of
Adurantineee. From Khabis, Major Lovett continued his journey to

of Khabis on Pottinger’s

B . L
am. He has corsected the mistaken position

the deserts to an

P

——
ho made & rapid journey in search of sport in the
> . 252 Also papers bY Major J. L. and Captain

10, 611, and xxXis 457,

1 e
o This was Captain Chamer, W
Vgl ’"‘;; of 1870, Wec * Memoity

. 8. Sherwill, in J.A.5.B., xxiiy 3
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map, and his descriptions of Niviz, Gok, Kotro, and other places are
both new and interesting. In forwarding the Report, Sir I¥ rederick
Golc‘lsmld observes that the Surveys of St. John and Lovett will
furnish waterials for turning out a new map of Persia of considerable
value.

The officers of the Quartermaster-General’s Department in Indis,
under the': superintendence of Licutentant-Colonel MacGregor, have
bee.n actively engaged in collecting information relating to Central
.Asxa. In 1870, Captain Chapman’s trauslation of bMeycndorf’s
Journey to Bokhara was printed.! Captain W. S. A. Lockhart, an
officer who has seen service in Bhutan and among the hill tribes
beyonc} .the Punjib frontier, and who, like Chapman, has served in
Abyssinia, where he was alde-de-camp to Sir William Merewether
has also done very useful work in adding to our stock of accessible
Ce{xtral. Asia literature. His translation of Muraviev’s journey to
Khiva in 1819-20 was printed at Calcutta in 1871.} Several
valuable memoirs on different districts have also been prepared by
members of the Civil Service. Mr. Westland’s Report on the district
f’f Jessur contains an interesting description of the river system and
its chz.mges during the Past century, and of the progress of the
formation of the delta, and information respect the history and

antiquities of the district, with identifications and descriptions of

the ’c}fief ruins.” Dr. Oldham’s first part of a memoir on the district of
Gr.haprur, forming about a fourth part of the whole work, commences
with an account of the physical characteristics of the district, with
notes on the changes in the portion of the course of the (Ganges which

ﬂOW s .
s through Ghdzipur. "The archological notes arc also very .

xxlterf:sting, for Ghdziput was the scene of at least two events in
the life of Sakya Muni; it was visited by the two Chinese pilgrims,
and the lut at Bhitri throws light upon the Gupta dylmsoty of
Magadha., The other parts of the memoir will give accounts of the
castes, religion, agriculture, and trade of the dist:ict.“
—————

1 See « Abstract” for 1869-70, p. 3;

2 Muravier's Journey to Khiva through the Turceman Country, 1819-20; translated

from the Russian (1824) by Phil; ;
\ i 2 y Philipp Strahl, aud from s (ier 7 Wpiain
W.S. A, Lockhart, F.R.(3.8, (Calentta, 1,371,) 1o German (1871) by Cop

3
“ A Report on the district of
byiJ ames Westland, Isq., C.8
171 . - |
An historieal and statistica

Mr. W. Oldham, B.C.S, L.L.D.»

Jessore, its antiquities, its history, and its commeree,
(Caleutta, 1871.)

I memoir of the €ihazeepoor Distrigt, Part L, by
(Allahabad, 1870.)

b
ORTHOGRAPHY OF INDIAN PROPER NAMES.. 7 |
i tho-
A uniform system of spelling native names has‘ at 1?;‘:1 been aut
ritatively adopted by the Government of India. s e Tndian
official attempt is to be made to finish the great ba

S d
orthography, which has now been ragiug for upwards of & hundre

Years, ' ot i n
There are two systems of exhibiting Asixah(‘:‘ Wordse ;11 (Z)urp :S?’te
letters, « founded,” as Sir William Jones said, v?;lenﬁrsty p:g)poses
* principles, but each of them with advantages. 1s intended to be
“to regard chiefly the pronunciation of the worc;i e Teter for
“ expressed, the second consists in sctupulously reg ; ronunciation.”
“ letter, without any particular care to preserve ¢ ?Ehe ¢ scientific
In after years the second has received the mle”o Each has had a
System,” and the first that of the © phonetic S‘ys{iim'durin“ the century
Succession of able and persistent advocates, an lete stZte of anarchy
that the battle has raged, there has existed a Comfpst;on and absurdities
88 regards the spelling of Indian names,.the Conb;l inconvenient. ‘
of which have every year become more n}tolera Iy:i'a voper names
In the first years of English occupation of 11t L;rictness; and
were written down by ear, without any a't‘t emp & have ¢ Sir Roger
according to the fancy of each writer. Thus ;Vi » for Allahabad.
‘ Dowler” for gh.:',iu'd.daulah, and * Isle of ba SWhi
For the word Kbhin, the historian Orme has Caws,

le Dow adopts
. i1 be found
X , barbarisms will
han. But the greatest variety of these ket for such gems.’

n the speeches of Burke, a very fitting cas Maior Davy, an officer
The first advocate of any system 3t all was % He prided himself
who studicd Persian in India just @ centur ter of the phonetic
.on his pronunciation, and was 2 strong su{"?gfte the editor of the
Ystem.  Major Davy instructed P mfes:?or iting the Pm"umiation
“ Institutes of Timour,” to use his plan of exmt:im:hge lan is retained,
of the Persjan language n out characters ;.a]: < u%lished in 1784.
With minute care, throughout the work, which was P

y agO.

[
. s T ’

MM"WM- o o P
of very geripus errors. A Stl.i,kl;;i
form of spelling szwﬂpm
Mohammedan Khéin or C"mm'z.
cordingly Thornton, ia his
ling is said to be

cause
’rhﬁ populﬂl'
d by some
miiauity, and ac
«Innc" it was supposcd to be s plce of 10 ’mu;l;‘:ll:yt’up correet Spe P
Gazetteer,” cays that it is quite wodesi: 1 it is a place of primval antiquity.
Anbipir, the ity of Kank or Iorishnak, an m, to be spelt Cawonpur.

; correct for ;
Dr. Hunter, however, has adopted ARarper Ixzs 2’1‘1’) ur, while Mohammedan Maulavis
. i it Ka ’
Ie ohserves that Hindu Pandits give it lies to the latter form.

Yeturn it g Khanpur, and that local usage e

. ' Incorrect, splling is sometimes the
Mstange is mentioned by Mr. Egpstwick.
o the notion that it was a lown founde
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8 SIR WILLIAM JONES'S SYSTEM.

But Major Davy had a contemporary who advocated the scientific

system, and was the first to give the Nagari and Bengali alphabets

accurately in English characters. This was Mr. ‘Halhed, whose
method is given in the preface to his code of Hindu law, compiled
unde}' f:heiorders of Warren Hastings in 1775. Mr. Halhed made
no dlst.mCtIOD between the hard and soft d, dh, ¢, and th; but every
vow.el m.his system had its long or short mark above it, ’

S.I!’ William Jones, not satisfied with the system of Mr. Halhed,
devised the alphabet which bears his name.! He gives an analysis of
?actl Nagari letter separately 5 and provides for all the sounds used
m Sanscrit, Arabic, Persian, and Hindu, He discarded the plwneﬁ"'
system, l‘)y which the pronunciation of Asiatic names was to be shown
by Eug]}Sh letters; because there are no consistent rules of ortho-
graphy in English, and every vowel may be used to articulate one and
the same sound. Sir William gives the following sentence, as 81t
example,—* 4 wmother bird flutters over her (/oung-:” in which every
vowel and the diphthong oz have the sound of win but. He, there-
fOre: ?SEd t@e R,0man or ltalian sounds of vowels. . This great
:z%ogu f;lhus 1dent-1ﬁed himself with the scientific, which is hence also
Colzbr sofzeiozeizﬁ?k:syslmn. It was scrupulously adhered to ”b_y
o oo id Wi is. ‘It Preyaxls in the “ Asiatic Researches, 17

e oulqal. of the Asiatic Society of Bengal, and in that of the
R,oyjal Aslatic Society ; and it was adopted ;y Rottler in his Tanil
dxctlor'xary., by Campbell in his dictionary of Telugu, and by Shake-
spear in his Hindustani dictionary. ,

Dr. John Borthwick Gilchrigt soon afterwards became the great
advocate a.nd supporter of the phometic system 5t but the difference
between his scheme, and that of Sir William ,Jonc-s lies entively 10
the vowels. In the Jonesian system all distinct vo,wel sounds arc
represented by the same letters, and differences of lenpth are shown
?)y accen}:s ; while in the Gilchristion system one \'owc{:l sound, vary-
ng only in the accident of uautity, is represented by twa distinct

1w issertati B ' \
P,-esidAu?litfgmm“ on the Orthograpky of Asintic words in Roman Letters,” by the
in th . 1’ 788, In the Researches of the Asiatic Socicty of Bengal, Vol. i. Also
A f;o(lectcd works of Sir William Jones, i, p. 176, o
Hin doostax mmma‘r of th’c Hindoestanec Language, or Part i. of Vol. i. of a System of
” Hi;‘donei Philology,” by John Gilehrist, (Caleutta, 1796 )
' ostance Philology, ¢ sine 1 Ty .o
Wlthagmmmaticu intro LY, comprising a Dnnonary, English and Hindoostancs

Prof: i
rolessor in the College of Fort Willjam.  (Loudon, 1810, Again 1833.)

duction,” by John Borthwick Gilelirist, LL.D., Hindoostsnee

' N
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letters. The plan of Gilchrist became the more popular of tz; t;;);
He used the short u, instead of g for the silent upexpressed ;} e ot
Ster of the ]m‘g“;ges of India; and substituted 00 for ;: e) ua o
Oues, He also discarded the a¥ of Jopes (for ow in (:;:at o
substituted ¢x in its place. Dr. Gilchnst ‘clearly stafiesd e
method of rendering Asiatic words 18 studxqusly foufl e Lo e
orthoep)’ rather than on the orthography of thetf respgctx\(rie ;‘:) raBmish

languages ; and he urges that, as the work is designe

j . i eral or conti-
Subjects only, there is no necessity for attending ;to gen

Tental pronunciation.! j

Thu§ the names of Jones and Gilchrist became th; Wa:i‘;h;m;‘:n :f
Orthogmphy and orthoepy, of the sci . d phone nfugon and
and their disciples continued to 8YgUe while absoI?te c%m 30 years
fnarchy prevailed in the spelling of the general public. the learned
they had a fair field and no favour; bub excttpt smong f Gilchrist’;
there was 5 decided leaning from the first M favourdo O ate
System. At | ast, in 1820, the Government ordere da ity
record to be made in English, of the Iagd’ tenures, 5;‘; a simplifie 1

came an important object. Dr- Gilchrist's sche:me,d or maps and
form, was then adopted, and the same system Was USe o ned in
evenye survey records. The Record Committees 8

. this systcm,"
o i pames of places o '
L e e Ofﬁicial correspondence for many

®d it continued to be that of all © ¢
; aithful to
Years s while the Asiatic Society and ocholars were f

T William Jones. n, in 1834,

to rage agal

As e in there, 830 aitte.

‘ | 1820, and May 12th, 1821

: Reports of Record Committee, Aug- 6t 24
Mr. 11, Thoby Prinsep’s Minute, June 183%

1] . 3.n .
'lhls wis onlya full. ThC battle beg missiopary at Delhi, had
. v a
With renewed fury. Mr. Thompson, o
l\‘“‘mwﬂ S e e T T ! Eaglish oquivalents.
Matheq, Jones and Wilson. | Gilehurst. 3
1
Mw_,wﬂ_ﬁ‘/«v . .
. ‘ , E As @ in above, or 10 1 SJun
N 8 ; ! [Asiin dally im Bite
e i i ! ‘As i in palice, O ¢ in "3‘3'1'
tb { H ! (WU As % in pnsh, or 00 in wolo .
?0 u S 0o ‘As in rale, Or 00 1(} €00 .'a’g
“a ? 1 ! vo ‘As ai in aisle, OF #C in guide.
ai i a ! “:;” As ow in owl )
ou an N 0 o in note, poce.
o s ; o ﬁ: o in art, father, tarta.
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CONTROVERSY BETWEEN MR. TREVELYAN AND MR. PRINSEP.

v];rr).tt\?;teaf iné’gfh ax?d .Urdee dictionary in Roman characters, which
Book So:iet 0 ;1/'1 mx;spnary, recommended to the Calcutta Schqol
Dr. Duft anzéhe I. Yrmscp protested against the innovation ; Whﬂ.e
Charles 'i‘reVel \ m;;Slonary, deCIar.e(-i for the Roman alphabet. Sir
publication of ‘,YYan, <n a young civilian, vehemently supported the
scientific syt ernalc{ular b.ooks in the Roman character, and on th?
Yates Peazc em.d Te allied himself with four missionaries, Dl!ﬁ',.
such 1; - ¢, and Thomas, for th? purpose of printing and circulating
" ooks, and 57 had been published by the end of 1836.

Tre‘:;m:;h‘ls 2 shar}; controvers.y was carried on between Sir Charles
Henrny’P&ti(; up ('eld the' scx_entlﬁc or Jonesian system, and Mr
systom of: Dlrn épl, }:»:ho mamtamefl the superiority of the phonetic
Williom Jones ilc ns‘t. Mr..l.’rmscp said that the system of SIf
but 80t imstated as Z style f)f writing to be reverenced and res pected;
Mr. Trevelyan , a?. dthat it should be reserved for recondite science-
not a Systeym o;ep ]teh that the phonetic system of Dr. Gilchrist .Was
mystification andorabogrgphy’ but.Of kakography, or of confusion,
plan of Gil’c N t}slur ity. Whllfi such was, he maintained, ?he
completely stood ,th e system of Sir William Jones, after having
through a probatior (?,tCSt. of lcar}md criticism, after having gone
the great bod (;‘ml:y period of sixty years, and approved itself 0
claimed for er{e r01 sclentific men thmuglmut the world, was at Jast
it had IOHggrem a udse. It was true, as Mr. Prin sep had urge d, that
reason why it shsl?z unused except by scholars. But that was 00
“ must no lon eru continue to 130 so. “The jewel,” he declareds
“ forth to Shige inre?lllamf shut up in a casket, but must be brought
“ remain hoarded in t(;l ace of day. The moncy must no longer
¢ Tation.”t ¢ treasury, but must now pass into circu-
WOI:;I(r;nTiivelydan 'r(.eturnec.i to England in 183, and published bis

¢ education of the people of India®; but his missionary

_

1 « DI‘. Duff y . i
Committeg :fﬂtshi\fgdllhcatmn .of tl‘lc 'Jonosmn system, as finally approved by the
Thuillier in his « aleutta Bible Society, with an alphabet,” is given by Colonel
g s Manal of Surveying for Tndia,” p. 631 (note),
rigring 9 4 e | [ . Ly .
fo the L;mbaul; e:ggr; 1[111‘115’t’x «m.ng the History of the Application of the Roman Alphabet
3 See Jzurfal o an 1:1,. «fht(fd 1.)y Monier Williams, (London, 1859, 8vo. pp. 276)-
the Roman Alph‘lbctlfo%lj;amt l.romcty of Bengal, ifi., .. 281, ¢ On the Adaptation of
. orthogrs ' rie ) ’]
: August 27th, 1834, graphy of Qriental Languages,” by IL T. %
Longman, 1838,

e
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allies continued their labours, and in 1857, Mr Mather reported that
the Roman character, with the Jonesian system, was universally used
by the missionaries in the Upper Provinces.

In 1845 Mr. Crow, a deputy collector, published an ingenious
treatise on the best mode of writing oriental words, in which he
advocated the scientific system. But in the same year Sir Henry
Elliot published a work in which he conformed to the system of
* Gilchrist, or rather to that modification of it in use in our Revenue

“ Survey, which certainly has the merit of enabling an Englishman
er as to make it easily com-

[11 .
to pronounce a word in such a mann

“ prehended by the natives of Hindoostan ; while Sir William Jones’
“ system is better suited to the Jearned.” Molesworth also adopted
“ the system of Dr. Gilchrist in his Marathi dictionary. :

In the Directions for Revenue officers in the North-west Provinces,’
they are instructed to convert Oordoo and Hindee words into English
according to an alphabet which is given in the Appendix. T?]is
alphabet has the double oo and ee, and the initial U for the Jonesian
A. It is, therefore, on the Gilchristian system, and is the same
scheme as that adopted by the Record Committee in 1820. It is
recommended as “ that which an Englishman would naturally adopt,
“without aiming at great refinement or accuracy.”

In 1851 Colonel Thuillier published his Manual of Surveying for
India,” in which he devotes a section to the question of orthograpby,
cbserving that® surveyors of all persons must be most interested and
concerned in such a question. The rules he lays down are that all
vowels are to have the Italian sound, no others being used ; all con-
sonants to have the ordinary English sound, the C being excluded
and K or S always substituted ; the reduplication of consonants to
be dispensed with as much as possible; superfluous letters of all kinds
to be dropped ; and old established orthography of historical places
N0t to be interfered with. But he allows the double oo to stand for
%, and the ee for i, as a compromise which will enable the generality
of people to attain a better pronounciation. |

Thus the phonetic system of Dr. Gilchrist was the one that was
officially adopted in the Revenue and Survey Departmen?s of th.e
BEngal Presidency from 1820, certainly until 1850 ; and, indeed, it

of Indian Terms,” by H. M. Elliot, B. C. S. Sudder

! “«Supplement to the Glossary

Board of Revenue, Feb. 184+, (Agra, 1845).
® Published at Agra in 1849, para, 7. of sec. il P- 28, and App. No, 1., p. 89.
3
p. 628,
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isgﬁza;:’ :; b(e} the system which enjoyed official sanction up to the

thoreore be overnment resolution last year. The new system will,
» be opposed to that used in all the official despatches and

records durin
g a long course of years, which will be one source of

inconvenience,

w .
Terni]: Bhf::ifssizaﬁ I‘I.‘Wl‘lson published his ¢ Glossary of Indian
out, discussing fhe i Clsclentm:c system of Sir William Jones through-
lents in Roma hw 10le question in his preface; and he gives equiva-
India, Butankz a.racters‘for cvery letter in nine alphabets used in
popular spelling o pivmn e & the end of the book, in which 1Ee
for;)hl'n the bodgy Ofot‘}‘l’:nv,v ;;:-111 a reference to the equivalent scientific
beinge:t:gggc(:éersm; prevented any uniform system of spelling from
ject, that Mr. The and there was such hopeless confusion on the sub-
gave it up in.des ornton, wh‘fn he c_ompiled the « Gagetteer of India,”
to find them s elg)?lr' fﬁl-{e simply inserted the namcs as he happen
are the one irf the 20 ol docu-mF nts Thus Amritsur and Ambéle
initial letters are idrSt{' the -Other n the fourth volume,* though their
Gilchrist), A towf—‘D lczld in ﬂ}e vernacular (the « of Jones and % ©
quite differcntly 'Slan(, dlStI:lCt 'having the same name, are spelt
all wrong. Siu'ce the ord 5/’“{& 15 spelt in eleven different wWays
has bcco?ne worse a’; pu.b]lCatl‘ml of this gazetteer the co nfusion
sccured by the Recol'ld évmse’. Such uniformity as may have beet
system was in the ! ‘ ommuttees fifty years ago, when the phonctic
given place to the mzze"dm’t’ _has long since disappeared ; and has
an)Ir S}l’sstem would be p)l;;;f);i}]‘elllg and deplorable anarchy, than which

n 58 o
some SPil‘itt}il; i(})in?-m sy broke out afresh, and was carried on with
Charles Trevelyan ungn?shand' other English newspapers, with Sir
Williams on one Siée C(; the signature of Indophilus, and Mr. Monier
went out as GOVernO;. a? MProfess.or Garrett on the other. Sir Charles
influence to intrody oth adYas in the same year, and used his utmos ;
spondence, but withset ¢ scientific system therc in all official corre-
cate in Mr. Eastwic]? any efﬁfct. That system also found an 8dvo-
1859; and Keith John who edited Murray’s handbooks for India i8

ohnston adopted it for the maps of India in his

1«
Glossary of Indian "Terms,”

2 . % 66 (Y compiled is &
3 "f‘i:zl: ton“S ¢ Guzetteer,” l’rcfucc,pp.( ‘(ivb{l?::l. Wikson (London, 1855).
e “{mballa,” the othep & Aun‘i{sir :,') >

. the letters of the Sanscrit, Bengali, and
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It has been also adopted by Mr. Thomas
on and application of diacritic marks to
the forthcoming edition of Sir Henry
ained in a pamphlet issued by the
siatic Society of Bengal. It also
y Colonel Walker for the guidance
etrical Survey, in spelling names
University of Calcutta, in 1859,

atlas published in 1861.
in his system of transliterati
English type, proposed for
Elliot’s works; and it is expl
Philological Committee of the A
forms the basis of the rules issued b
of officers of the great Trigonom
of places.! The Syndicate of the n 1o
published a key to Professor H. H. Wilson's system of transliteration
as modified by that body.® In this pamphlet it 1s ObSel‘\.’e(-l that a
general disregard of all fixed rules of spelling prevails ; an(.i it is hoped
that the adoption of a fixed system by the Calcutta University and
the Education Department in Bengal will have the effect of graduall'y
securing a general uniformity of spelling throughout the country In
public documents and in literary productions. This key gives a

complete and an optional form of Roman equivalents to be used for
Arabic alphabets. Every

Indian letter must, in accordance with the rale of Sir William Jones,

be represented by its fixed Roman equivalent. Th(? V(.)\yels are to
have powers as in Italian, but not as in English ; dlacr}t}cal marks
attached to consonants may at option be omitted in writing proper
names ; but accents on long vowels must invariab]_)'r be 'mse.rted. .

But the phonetic system, frst advocated by Gilchrist, In spite of
this great weight of authority against it, still has powerful sup}?orters :
chief among whom are Mr. Marshman,’ and Colonel Meadows Taylor.
It is advocated by the latter very high authority on the ground th%'l.t
the English langnage possesscs phonetic equivalents for all sounds
Indian proper names. But, in the phonetic systeun, the sound rather
than the orthography of the Indian languages must be f(?llowed.
Colonel Meadows Taylor has recently drawn up, and submitted to
the Secretary of State, an excellent set of simple rules for the use of
English equivalents for Indian phonetic sounds.” ’

R

No. 33. _
tem of transliteration as modified by the

ered to be adopted in wniversity pro-

R

1 Dehra, Jan. 27th, 1865, Dept. Order,
' 2 % A key to Professor M. H. Wilson’s sys
Syndicate of the Calcutta University, and ord
ceedings and records.”  Caleutta, 1869, p. 71. .

3 « Observations on the establishment of 2 uniform orthography of Indian names
and places.” (London, 1870.) A pamphlet by J. C. Marshman, Esq. o

% With a letter dated Sept. 26th, 1870. He also discusses the question in the
preface to his ¢ Manual of Indian History.”
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sys’f(};z ?Scmgtlii 5 .stte(;n is essential to the scholar. The phonetic
" public, suited for the use of travellers, and of the general
scienrce Eﬁgo&edipre)ca?e.s the notion that the claims of linguistic
another as to be alteﬂssme.s of po.pular usage are so opposed to onc
in a gazetteer ogetherlf're{concllable. He, therefore, proposes that
follow the oo ulOr other similar work, the scientific spelling should
requiremenlzs pofar one; n c‘.“fh case, n brackets. He thinks that the
claims of science,lp opular utility might thus be reconciled with the

Th .
Propo:alptlsx(i:?}tx oo 1 Ofd the Government of India originated with &
1868, for the pre ara? ade by the Bombay Geographical Society in
geographical natill)es 108 of 2 \‘Ier‘n acular and Lnglish index of Indian
invited aid from thé 1 n April 30th 1868, the Government of India
index, and suggested thocﬂ governments in the preparation of such an
at the same time dr © adoption ofa uniform system of transliteration,
of the system of S?.‘Vl\n‘?’: attention to Professor Wilson’s modification
Bengal Civil Servicenwa llharr{ Jones. Mr. W. W. Hunter, of the
and he was inStruc’ted Stapp01ntef1 to compile the Gazettecr of Bengal,
spelling in the prepar t.o use his exertions to sccure uniformity of
the system of Prgfep a\](;l-] of the other gazetteers throughout Indis,
Mr. Hunter submitzzgr Vilson being again recommended as a model:
recommended a con; * Plan, on November 6th 1869, in which he
mirably adapted for‘Pr(})lmlse. Ihe “scientific system,” though ad-
general use.  The dj SC:o.larS’ was allowed to be too claborate for
and a certain frcedorla?l itical mar.ks arc omitted in Mr. Hunter’s plai
familiar to the ub]l'] is allowed in spelling names which have become
- form. He divi(Il)es o (1>r have b?come historical, in an unscientific
Calcutta, Bomba ISJucll names into two classes. Some, such 2
to be brought a l'{t’l ucknow, are to remain unaltered. Others 8r€
: 1ttle nearer to the pitch of scientific accuracy without

losing thei ey
g their popular identity. Thus Dinapore, the correct form of

which is sai i

should be K:izhtou}-)ei lZm{)ap ur,1s to be Dinapur. Cawnpore, which

e oud}f "1“}8190(;6 Cawnpur. Oude, which should be Avadhs

sider, not what is b overnment must, Mr. Hunter submits, con-
1s best, bu_t what is practicable. He endeavou’l‘s to

! “Remarks on th
ref:ere.nco to the prop
Principal of the Cath

¢ Orthopr i
. b :’1;1:(1]1.)' of‘ Indian geographical Names, with CSPccinl
e 1an Gazetteer,” by the Rev. T. Barton, M.A., 1at0
ion College, Calcutta. (Stanford, 1871) ’
s .

DR. HUNTER'S $YSTEM. . ' 65

get rid of accents as much as possible, but at the same time he
attempts to show the true pronounciation at a glance. Mr. Hunter’s
plan may be described as the nearest approach to the scientific
system ” that it is believed the general public, in the present state
of education, are able to endure.’

The Government of India finally adopted Mr. Hunter’s plan for
the Gazetteers on February 28th, 1870; and it has™now received
authoritative sanction. A guide to the orthography of Indian proper
ntaining the spelling of 2,186 postal
towns and villages of India according to Mr. Hunter’s system ; and on
February 28th, 1872, this guide was ordered to be circulated to all the
local authorities. The plan of Mr. Hunter, thus sanctioned by the
Government, has now been adopted in legislation, in the gazetteers,
by the Surveyor General, in the Post Office Guide, in the Railway
Time Tables, in the Telegraph Department, by the East India
Railway, by the Government offices, and by several newspapers. Thus
the same name will be presented with the same spelling. Up to
the present time the spelling of the same place has varied in the
different local gazettes. The Postal Guide has spelt the name of a
town in one way, the Railway Companies in another. Even two
officials, dating their letters from the same place, often spelt it ina

different way. )
It is vain to hope that there will ever be a general agreement as

to the best system of orthography for Indian proper names. At the
same time uniformity has become essential, especially between maps
and’gazetteers; and the official introduction of one uniform system

names was prepared in 1871," co

1 The following are the powers of the vowels in Mr. Hunter’s plan. They are

identical with those of Sir William Jones and Professor Wilson.
Short a - - s @ in the sccond syllable of tartan, and as

in but.
as @ in the first syllable of tartan.
- as ¢ in ravine,
. as u in rural.
- as @ in mate, dare.
- as o in note.
- as 1% in ride, size.
- - as ou in cloud.
Ile omits z and = of Jones.
2 « (yuide to the Orthography of Indian proper Names, with a List showing the
True Spelling of all post towns and villages in India,” by W. W. Hunter, Esq., LL.D.,
Director-General of Statistics to the Government of India. (Calcutta, 1871).

Folio., pp. xiii, and 146. Dated at Simla, Nov, 10th 1871.
Al
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- &

Long a -
i -
i -

at -
aut -



66 ) CATALOGUE OF MAPS IN THE INDIA OFFICE.
if there is a fair chance of ts being generally adopted and becoming
Permanent, is undoubtedly a very great advantage. A recension of
all the names in the Postal Guide of India was a very formidable
undertaking ; and that Mr. Hunter should not only have completed
it but also have achieved 50 large a measure of success in his efforts
to secure the adoption of the new system, are striking proofs of how
much good service may be done by the Judgment, tact, and per-
severance of one man, within a comparatively short time.

The proceedings of the Government of India, with reference to the
. adoption of Mr. Hunter's system of orthography for the new

Gazetteers, have received the approval and sanction of the Secretary
of State in Council.

XT.—Grocrapuicar, DEPARTMENT OF THE Inpia Orrice, 1871,

The complete Catalogue of all the printed and manuscript maps,
charts, memoirs, and other documents in the Geographical Depart-
ment of the India Office is now passing through the press, and will
shortly be published. Its exccution was a laborious task, and was
the work of several hands, but it was pushed steadily forward, and 18
at last completed. The lists of the memoirs, ficld books, miscel-
laneous papers, and atlases were made by the present writer
Mr. Saunders catalogued some of the Madras maps, and those of
Mesopotamia, Afghanistan, Persia, and Central Asia. Mr. Girdle-
stone,! of the Topographical Survey, while on furlough, gave
valuable assistance during August 1871, and finished the catalogue
of the manuscript triangulation maps, and some of those of the River
Surveys. But the great mass of the Catalogue has been executed by
Captain H, Thuillier,? of the Great Trigonometrical Survc_y:, who has

worked at it zealously and constantly while at home on furlough
from November 1871 to March 1872,

derived from the valuable i

to ensure correct entries,

of these entries, and finally

completed this laborious but most useful
work.

—_—

¥ See  Memor,” p. 34.

—— ——

% Sce “ Memoir,” p. 113
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E REQUIRED FOR MAPS IN THE INDIA O
SPAC

the nature of the
i din
ap opportune time for recording

the geographical documents in 'thi
their preservation and conventent .

i £
The Catalogue will convey & complete idea ©

collection, and its publication 0;'5
some obsery ations on the valueh )
India Office, and on the uses tha

arrangement are intende(} t:;lsei':;z-ia Office is intended to serve two
The map collection of the

i i d general
he ready supply of information for official and g
purposes : 1. I

i igi ocuments.
use. 11, The record and preservation of original d

for India
; Secretary of State 1 .
In order to ensure the first obyect, th? mitp of whatever kind that

i i fes of every hical
mC 1 has ordered copies O to the Geograp
ay 0{:: C;)ub;lisshcd in India to be forwarded to ly arranged to

cording i
Department.” The Surveyor General has ac Thus there will be

ter. > W
oo of mape 12 E“gl‘;]“d evelgug;;:;eil in India conveniently
f all maps that are aking these maps
erczl(:igietf"?)rs::feienie. The great importance of ma <"
[~}

inistration
t of admimstra
easily accessible must be obvious, for no dePa;Zmie;]]ustrate the papers
can work cfficiently without maps a:{dt Pla:jder vyarious points intelli-
. H O T 1 a
t onsideration and 1€ ments scarcely
gli]&te cmlne tl}lxzdguljlic Works and Railway %els):::tion by means of
SUb'c.ct c:n be properly understood Wlth(?Ut tlouublic works form an
maJé and lamp and the documcnts.relatmgthe I;’oli'cical and Mili?ary
im portzmt Is)ecti‘(’)n of the map collection. I sential. In the various
Dep artments the use of maps is equally €8 stions of importance are
bl‘aﬁchcq(of Lthc- Revenue Department few queAs regards the Judicial
Clcarly vi\ntc]]ioiblc without map i]lustratIOT; not only from the Indlz;.
Department Othc demand for maps Cocmuncil and in many appela
Office but al’so from that of the P’:wy . osomi)re, a reference to 0O
cases, such, for instance, as that th Dyf ied;ence For the smf;lreg?rn
’ . ¢ ev . ith the -
: scntial part of the cation wit
Ezp Is{fo;’m(s} m:.tc::c(n;a]cuga is in daily C’melt[il;n
1gh Cou ical information. .
veyor General's Office for geoggf.)hrl]ccz;l :)f the map collgctlont a:PZ.l;:
is fir e the efficie . s o0 of adequate
Ing‘ Or(;l}fﬁls st ngose attained by the provision
12 Office can o

. ation of
for its arrangement. nely, the record and It);zse;:;]ﬁons °f
The second purpose, namely, ce. After
original documents, is of equal ,mporta}l India it is of paramount

) 1 eys O
Inoney spent on all the various Survey

A
sth (No- 22) 1869.
! Despateh to India, November 25th ( July 29th (No. 2),

ba, 2
July 224 (No. 1), 1869. Despatch to Bombay» E
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consequence that th
of loss, b _the results should be
remaining yink(;?:il;;g 'nthe Originals or cop}i)elzc?g Ecyond the chance
liable to rapid deteri ccessarily runs great risk nglan.d. The set
Survey Records of t}:omt“’ﬂ and destruction ’SI"hand " Recullar]y
Proyed a source of € NortI}-Wcst Provinces'durin: 1os? Ot.t?’c old
entirely avoided if dgregt inconvenience, which 5 the mutinics has
destruction by whit uplicates had been sent h would have beed
have been preserve (;3 ants of documents in India Z?e'_ .Thc loss OF
t.o the public servicem the India Office, has ofte; which no .co-ples
tioned the original ch Amongt many other instf\caused great mury
the Admiralty, and prto of the Red Sea, which unces may be B
€xpense In re-survevys : e i0ss of which will ent:rlc ;,l o requn:e.d at
has lately had to v those of the Gulf of Kach, & oo additional
potamian Survey wlj. purchased for 20/ ; the a; , & copy of which
a cost of 1001, ’Them]h have been replacch b as eets of the Meso-
waste of money amou 088 of some of these ydo mere chance and st
The preservation :tl(lilg to thousands of poundc uments represents &
documents is necessarn convenient a"“m"cmcnst. f ;i .
use. .There are COHS‘Z’ not only to avoidol()ss b of these origive}
description of public OZ;“ demands for C()pie;, Ft also for actual
Surveys of Rennell cer, for old field book of maps by every
Webb, Hodeson, F » 88 _WCn as for the lator ?' and for the older
other Purpoges ’ Tlmnkhn’. and others, for sctI I“m.ks .Of Pemberton,
+ country and t.he S;({)S&nmcnt maps showing tthcen:f]!;t’ ll'l'igation, and
the northern and eastefr? ‘}Cnt -Cha"ges are ﬁirrhl : l.- drainage of the
regarding encroachment ronticrs of India, q:csg‘ prized. All alond
and. engineer officers a s on British territory, A‘:’“S _(—‘Onstantly arise
daries along the Nepa;efengflged in tracing and 'xdthls' moment civil
of rupees, have arisen g’nlwr, and other unSt]_:n ()p.tmg o!d boun-
Mymensing, and the Kh ctween the perpetually 18, involving ]akl.us
Su_rv.ey is also seekin .a?a and Gdro hills. '[?} scttled estates 7
existing, which could }gl information as to the b 1e Madras Revenue
old maps had not bee 21“’8 been supplied from ?}imda”.c s, as formerly
agan, few persons Icl ost, owing to want of ad ¢ India Office if the
ignorant of the co;xstaonneCted with Indian (q(lqu'la-t e space. Then,
In the beds of the riv nt and great changes \v;x(- ministration can be
well as of individuals, and how largely the fterests of periodically
The judicial and rev % are annually a;fcctcdn lcmStS of the State, as
regards boundaries aegue cases which are per y such fluctuations.
nd the absolute existcnclcp Z?Iillg: arising, both o4
ntire estates, are 8

“still ;
under consideration.
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he administration of justice, and
to old maps and records. Nor

ttached te the manuscript work
n, Herbert, and

The destruc-

¢
c:::t)at“;esou'rcc Qf' perplexity int
should th settled without referenc®
of such ¢ interest that must e.ver be a
other Ind?:lcu as R(?nncll, Colm Mackenzie, Hodgso
tion of Ch;:tsworthtes be entirely lef.‘t out of acc.om}t.
corners ¢ z.md maps, or the policy of .Cfmmgnmg them to dark
o rot,is not only an irreparable Imjury done to the public

and to all students and enquiers but it also causes 80

€ho
TTO:S waste of public money.
Tepairc Secretary of State for India
some of the losscs caused by

the ¢ .
remi:zgec.:tlon of original records,
in India, duplicates of all records that are worth preserving

at
all should be sent home.! His Grace has ordered duplicates of all

th
tr:ﬂg::ig)s and records of th to be prepsred and
nitted to the Geographical Department of the India Office ;2 and

iHstruc 1
tions have also beca sent to the Madras Government 3 to arrange
d memons executed in the

fBr ¢ .
befri;l:g' completion of the sct of maps 87
o ; ll)g of this cel . . | e
Tnstitation rtury under the auspices of the Madras Military
Tl ) . ,
the e :;1?0‘0 considerations prove tha
the If::rhc service that, for the two
ACo0sq] ia Office are intended to S€TVe
veniZS!ble, and should be provi i
ver nt arrangement.  The requircm
¥y moderate, but they have not yet

that .

al & g N .
satisfactory arrapgement will soon

Meanwhile, steady progress

g the older maps; and about

Many of them W€
to rot @
the Atlas and other
al Gardens at

in Council h

former neglect, and to complete

by directing that if originals are

e Geological Survey

¢ it is of great importance t0
purposes which the maps in
the collection should be readily
space for its con-
ini end are

been met, though it 18 hoped
be made. The subject is

600 have now

in mountj .
unting and repairin
re in & most’

:I)res?lfu; into a g?°“ state of repail:
hola ;Ld‘ﬂ condition, having becn Jeft for years
ma < and corners. A complete sct of sheets of

ps has been mounted and prescnted 10 the Roy

Kew.
ue of the published maps which have been

l'ec‘:i ‘§\:ipplc11101xtal-)' catalog .
simil Q m Ll}gland up to the end of 1871, has been pubhshed, and 3
ar onc will appear at the commencement of every succeeding

] the maps :ssued between 1870 and

year, - .
Wtams .
5th (No. 1), 1871

l 3
. genputch to India, January
espatch to Madras, November ad (No. 3) 1872.

2 Thid.
% See “ Memoir,” p- 98-

as taken steps t0.

v

is being made

nd perish in |
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70 WORK IN THE GEOGRAPHICAL DEPARTMENT.
;he begin.ning .of 1872, during which time 7,062 sheets were received
rom India, being 30 copies of each separate published sheet. The.

number of distinct sheets recejved is, therefore, 1,235. These cata-
logues, and any of the maps contained in them, may be obtained from
the agents appointed for their sale by the Secretary of State.!

_ The lithographing of several of the maps of the Haidarabad Circars
13 1n a fair way towards completion during the present year The
maps of the Mullangur, Bidar, and Bhir Circars has been finished,
and 270 copies forwarded to India. Proofs of the maps of the Darur

_ en, and are in course of revision,
while those of the Medduck and Nandair Circars are progressing-

A copy of. & map of the valley of Herirdd, including Herat,
baged on .detalled Surveys, has been obtained through the kindness of
M. Kham'koﬁ“, and forms a valuable addition to the collection. The
only previously existing map of the neighbourhood of Herat was &
very rough sketch compiled in India. from Eldred Pottinger’s notes-

Several miscellaqeous maps have been prepared in the Gcogl‘al’hical
Department during the year 1871, includi

route along the east coast of the sea of A
Empire, of part of Beluchistan from the sur
Lovett, of part of the Indor Agency,
from Tehran to Gwadur, and of
the use of the Political Departmen

lustrate Mr. Juland Danvers’ Report, and another for the Material
Pr(.)gress Report.  Large parcels of maps have been presented to the
BI‘ItlS}'l Museum, the Library of the House of Commons, the Topo-
graphical DepO.t of the War Office, the Royal Geowraphi("al Society,
the Army Sanitary Commission, the Publjc Lil)r;ry ot Melbourné;
and the College of Enginecrs at Cooper’s Hill.  The appointment of
agents for th.e sale of maps published by the Government ot India,
E:}!lld the publication of catalogucs, has already produced a demand for
will n Goubt increme e e "2 806 e givn t0 advetisig

The completion of the shect of the Mesopotami

the Sea of Nejf and a portion of the course of the
tenant Collingwood in 1870,*

showed that the time had con
—_—
1 Messrs, :
Kins (65rsCAHel'] (13, Waterloo Place) ; Mr. Stanford (6, Charing Cross); Messrs.
! gee “,Morn}.ul’l,) 3 Mr. Trithner (60, Puternoster Row). )
Memoir,” p. 288, 3 Sce “ Memoir,” p. 287.

ng a map of MouravieV's
ral, maps of the Chinese
veys of Captain Beresford
of Captain Euan Smith’s route
Seistan by Colonel Pollock, for
t; a railway map of India to il

an Survey, including
Euphrates, by Licu-
and the cessation of all further Surveys,
¢ for the compilation of a general map

MAP OF MESOPOTAMIA, BY CAPTAIN FELIX JONES. 71

of the Mesopotamian region on a convenient scale. Such a map will
be the legitimate consequence of the publication of the large sheets of
Felix Jones, Selby, and Bewsher ; and without it very much of tl}e
utility of the Surveys would be lost. This was foreseen by Captam»
Telix Jones, who, in 1847, compiled a general map which was never
published, but which, as regards the scale and ge-neral arrangerflent,
would well form the basis of any future map. S}r Hen}-y Rawlinson
has pointed out that public attention is now specially dlrect.ed to the
country intervening between the Mediterranean apd the Pe.rs1an Gulf,
with a view to the acceleration of the transit of mails between
England and India; and that our information, which has. accumu%ated
ever since the original expedition of General Chesney in 1836, is at
present distributed over a multitude of maps, plans, and charts, so
as to be almost useless for general purposes of geography. The
Secretary of State has resolved that all ’%hes? separate surveys, routis,
and observed positions, are to be emb(?dled in one general map of('; tl f
country intervening between the Mediterranean an.d the Peysmnf uh.
Besides the Mesopotamian Surveys, the mateflals (fons1st o the
claborate frontier map between Turkey and Persia, dehneatgd bé t i
Anglo-Russian Commission, of maps and routes on the SynaxIl{ (ias
and Palestine ; and of sketch routes by Ross, -Layard, LOft}lllS, ec tor,
John Taylor, and the Lynches, which ha.ve. intersected t ehcoulr)l 271
in all directions. The compilation of this important mél,p as . eliX
entrusted to that accomplished surveyor and draftsman, Captain Xe

Jones.

In consequence of the illness of Mr. Walker, the Geographer, it

became necessary to make arrangements for the com}?letllanof 02}(;?
sheets of the Atlas which should have been engraved by hlm,1 m d}fc rd-
ance with the arrangements made by Colonel Thullhfer Wn{ent ef s
in England in 1868. Colonel J.T. Walkex:, the Supennte.n(tet(ll 1;) the
Great Trigonometrical Survey, has thereffn:e been lzlzppo]mte o.z.r the
Secretary of State to examine the condition of the p zlx es o e
Indian Atlas remaining in Englan}cll, and tgealzgl(t)(l)m(;e cair(ll(e :1111 e of
i -ailable for completing them; an ' ‘
]tl;a{f:”?lldz;)?éd as regardsp each plate. Colon.el W?llke}ll' is :zet;:gy
> ed in forwarding the work a.nd making all t e nece - y
cngag nts for engraving the sheets n England, and h'as' investigated
:{lleaggiirsieple on which the graticule of the Atlas was originally based.?

-

1 See “ Memoir,” p. 284

2 See % Memoir,” p. 281,
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the beginning of 1872, during which time 7,062 sheets were received

from India, being 30 copies of each separate published sheet. The .

number of distinct sheets received is, therefore, 1,235. These cata-
logues, and any of the maps contained in them, may be obtained from
the agents appointed for thejr sale by the Secretary of State.!

The lithographing of several of the maps of the Haidarabad Circars
is in a fair way towards completion during the present year.> The
maps of the Mullangur, Bidar, and Bhir Circars has been finished,
and 270 copies forwarded to India. Proofs of the maps of the Darur
- and Eilguendal Circars have been taken, and are in course of revision,
while those of the Medduck and Nandair Circars are progressing-

A copy of a map of the valley of Herirdd, including Herat,
based on detailed Surveys, has been obtained through the kindness of
M. Khanikoff, and forms a valuable addition to the collection. The
only previously existing map of the neighbourhood of Herat was 8
very rough sketch compiled in India. from Eldred Pottinger’s notes-
Several miscellaneous maps have been prepared in the Geogmphi‘."}1
Department during the year 1871, including a map of Mouraviev's
route along the east coast of the sca of Aral, maps of the Chinese
Empire, of part of Beluchistan from the surveys of Captain Beresford
Lovett, of part of the Indor Agency, of Captain Euan Smith’s route
from Tehran to Gwadur, and of Seistan by Colonel Pollock, for
the use of the Political Department ; a railway map of India to il-
lustrate Mr. Juland Danvers’ Report, and another for the Material
Progress Report. Large parcels of maps have been presented to the

British Museum, the Library of the House of Commons, the Topo-

graphical Depoit of the War Office, the Royal Geographical Society,
the Army Sanitary Commission, the Public Library of Melbourne;
and the College of Engincers at Cooper’s Hill. "The appointment of
agents for the sale of maps published by the Government of India,
and the publication of catalogues, has alrcady produced a demand for
the maps, and the sanction which has lately been given to advertising
will no doubt increase the sale,

The completion of the shect of the Me
the Sea of Nejf and a portion of the cou
tenant Collingwood in 1870,

showed that the time had com

sopotamian Survey, including
rse of the Euphrates, by Licu-
and the cessation of all further Surveys,
¢ for the compilation of a general map

" Mess’rs. Allen (13, Waterloo Place) 5 Mr. Stanford (6, Charing Cross); Messrs.
King (65, Cornhill) ; Mr. Triibner (60, Paternoster Row).

2Q “ e
See « Memoir,” p. 288, 3 See “ Memoir,” p. 267.
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with a view to the acceleration of the trans}i. h has accumulated
England and India; and that our mformatxonl’ ghlecsne in 1836, is at
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entrusted to that accomplished surveyor an
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In consequence o ments for the completion 0

became necessary to make arrange him,! in accord-

sheet:f)f tlfe Atlas which should have beénle?nilra’;‘eh(\llgﬁer u:hen he was
olo

ance with the arrangements made by LO7OR% Superintendent of the

in England in 1868. Colonel J. T. \Valkefl)',‘ been appointed by the
Great Trigonometrical Survey, has  theretore

0\ he plates of the
Sceretary of State to examine the condition of the p

t and nature of
s and the amount a
Indian Atlas remaining 10 England, and also to decide the course

' l ; I .
material available for completn;g tl;:;le ; nd alse Halker. s ey
to he adopted as regards eacii piatc. el Walker 3 eestary
en )': g:llo?n forwarcﬁng the work a}xd mz;?m()igand e atel
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2 See « Memoir,” p. 281
1 See “ Memoir,” p. 284
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) The f9110wing memoranda, drawn up by Colonel Walker, contain
information on the present state of the arrangements for the publication

of the sheets of the Atlas of India in England, and an interesting
account of the projection of the Atlas. '

MEMORANDUM ON THE PRESENT STATE OF THE ARRANGEMENTS FOR THE
PunLicaTioN oF THE SHEETS oF THE INDIAN ATLas 1IN ENGLAND.

By Corower J. T. WaLkeR, SupkriNteNpeENT GREAT TRIGONO-
METRICAL SURVEY oF INDIA.

In Section XVII. of the Mcmoir on Indian Surveys, by
Mr. Markham, the arrangements are described which were made in
1868, for having the remaining sheets of the atlas engraved at
Calcutta, under the immediate superintendence of the Surveyor
General’ An engraving office was to be organised in India bY
Colonel Thuillier, who had been given a staff gf English engravers

selected by himself'in this country, to form the nucleus of the new

office and train natives of India in the art of cngraving and hill-

ctching on copper plate. To prevent any delay in the publication of

the atlas while the new office was being oreanised at Calcutta, it Was
arranged that all the plates of the atlas \:hic'h were actually in the
hands of engravers in England, or for which geographical materials
were available, shouid be finished in Ingland.  This work w3
necessarily to be performed under the superintendence of Mr. John
Walker, the Geographer to the India Oftice, by whom the atlas had

bee i , . .
cen commenced in the year 1826, and had been carried on ever since:

during a period of more than 40 years, in a highly satisfactory
frpaune:, put who had now attained a great age and wished to retiré
r 2 v S 1NQ J 3 N 1

.Or'll b“;.]”_css ds soon as the engraving arrangements in Calcuttd
were suffeiently matured to permit of his services being dispenscd
with.

In fact it was the circumstance that Mr. Walker could not
naturally be expected to be physically able to ¢
much longer, which had shown the necessit
Provision for the comple
mation of the engraving office in Indja,
not made a day too soon 3
_—

arry on his work
y for making some other

The new arrangements wert
Mr. Walker very shortly afterwards

1 See Memoir,” p, 283,

tion of the atlas, and thus led to the for- .
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became unable to attend to any further details ‘of. busin'ess, his com- |
munications to this office became more and more mtermljctent., at;c;(;sxt
last ceased altogether ; very few of the atlas sheets, Wh.lCh ﬁline ami
he had undertaken to complete, were re_ndere:d to this o cl, w
nothing was known of the condition of th'e remainder, for latterly e
medical attendants have not permitted him to be spoken to on
subject.
IJn January last I was asked to move in tl?e maftter, andbto aflcer-.
tain the state of affairs. I found that very .httle more had hein onie1
than what had already been rendered to this office, and t nace dmucIt
the greater portion of the work had not yet l.)een cor'mlnef m e
soon became evident that the collapse had arisen mainly rof.
circamstance that Mr. John Walker had been 1n tbe hal;xt ];) c;:s-
structing the projections and compiling the mat.erlal.s 0 ; etathe
sheets with his own hands. He alone l.inew anything a 01} he
theoretical principles or the practical details of ‘ﬂ.le systemdoWII:iCh
jection on which the atlas had been construf:ted hlther.to, an el
necessarily would have to be adhered to In completlflg it. |
his health broke down there was no one to take his place, colxll-
sequently most of the new sheets had r‘10t yet been commenced, for. 1:
had not been able to construct the projections and put the ma fr:a
together. On the other hand, the completion of the copper p aiis,
which were actually in the hands of the engravers, :\V/Ias a;‘og{r::sh ag
very slowly for want of funds to pay the engravers. Mr. Wa P
been in the habit of paying all the expenses of tbe e.ng;z?]vlm% o
his privatec means in the first instance, and sending 1n fl‘ s to "
office after the completion of the work ; but, for u‘pwards 0 tt;n ylea(r :,
he had not taken any steps even to reimburse himself for the larg |
advances which he must have made, and hence the operations
i for want of funds. . .
lan’%‘ﬁﬁ??appeared, that a work which is of great national 1rz1port?:;§:
though neither very difficult nor very costly, was alr.nost at a Sf nd
still for want of some one to initiate the.s.uccesswe stages o g
ercise a general supervision over the whole, an

operations and to ex : :
1 moderate funds which were required to defray

also for want of the
1

the current expenses.

S

! Tn connexion with this sabject the following paragraphs of a letter, dated 18th

June 1898, from the Court of Dircctors to the Madras Government are of much

L > DLl A . - 1

b’Toticiu“‘ an announcement by the Surveyor-General of India (dated 29th
g .

interest.
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UBLICATION OF THE SHEETS OF THF ATLAS

Out of defe
and engravers,r (z?ycz;: ‘ifrf;gard to the great family of geographers
- been brought out so dt ¢ members of which the atlas had hitherto
should be made with ;I mirably, 1 proposed that an arrangement
who had once been i r . John _‘Valker’s younger brother, Charles,
from business, for th n partnership with him, but had 10“,g retired
of the engrav,ers . be completion of the plates actually in the hands
unexpectedly wh,'l 1:;‘.1 Mr. Charles Walker died very suddenly and
no other mer;\berl ef Earrangement was under discussion ; there was
place, and thus thz Ct ° fa.m“ly who was in a position t’o take his
geographical work Wi(;x}llniit}ls:hoftthe Walker family with the great
: its name has {0k
Pelgond IS/If n%x;lly half a century became deiss};;z egeen associated for 8
r. Charles Walker’ red.
materials were collectzgiket(r)ie(i(lelith t}zle Cogpcr plates and ‘Je(’graphiCﬂ‘
I was then ! together and made over to thi
of Colonel T };’éliﬁilzpomt of returning to India, but : (ﬁ:s:;:quence
. s earnest r S
his engravi . representations of the 1 f
Whichghadlggegﬂi::cm Calc.utta.to undertake ail the ixr]rzzfse q:; cv{o:)k
with the operations g?ltllllaétl{:‘]gdm England, as well as to keep pace
England for a f surveys in India, I ined i
: . , in
completion in ﬂleigc::;(:]ttr};s in or(}er to make ;,.,.an;eﬁcgf:a}gi o
i1 the hands of the oYy DOt only of the copper plates which were
geographical matecrizrllf ri::;rs, buFl of several newp plates for which
. ¢ avalabl : : .
necessary that I ) c. For this purpose 1t Was
jections had hithei}tl:))ub}d ascertain the principles on Iwhfeh the pro-
for there was no one eel;lbased, and this was not a very casy matter,
subject, excepting Mr W“;) could give me any information on the
Eventually, I came X alker, who was too ill to be spoken f0-
across a manuscript memorandum book 10

e T

March I
823) that a map of the Peninsula was I

Madras, o . . i
» on the scale of Arrowsmnitl’s large cing constructed by hiy deputy at
Lol

“ We desire that such a work b map, the Court writes :—
been made at different time ¢ not persisted in. To the attempts which bave
sidencies to construet maps L:S vy “.le Surveyors-General at the “_l.l‘) Sl ‘Iv l{L ' Pre-
retention of documents ;111‘1( T‘buwl“g a large extent of countr :ln\;n; o “:“( uctis
fﬂl‘dc in the fm'mﬂtion. of « !: 1, we impute the little pmnrcz: 1 (1 1‘\0 'C\)X'L ‘ lbc(-n
in India have failed fro a general [ndinm atlas, Al pm't:.(.t.,‘ ¢ . hns et ’n
from other obstructio -m the .Supe“ve“i“g sicknes jects of that nature DeEY
documents havi us occurring in the progress of f?s ‘0('
aving been retained in Indi: gress of the work, whilst the requisite
wa, contrary to our reiterated orders, we

* have b
een prevent
7] ed from taki
general Indi sking the necessar
an s . C83al ) > .
atlas in this country.” y measures for the completion of 8

“

-

4
({3
«
(43
[14

s or death of the projecto

(14

. other data on which the projections mu

Con )
considered as the fundamental radius of
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Street, Holborn, containing tables and
st have been based, as appears
where any statement to

Mr. Walker's office in Castle

g:::l internal e\;idence, though there is 1o .
i effect. This book was lent to me for a short time, after which
ad‘ to be returned to Mr. Walker's family ; but meanwhile all the
f}l]OSt Important portions had been transcribed, sufficient to permit 9f
Sme:hPmJecnons of the remaining atlas sheets being constructed
a manner as to be in exact correspondence with those of the
]s:eets a!rcady completed, provided only that the scale or unmit of
thngth from which all the measurements had been hitherto laid off on
e copper plates could be procured. After considerable difficulty and

delay 1 succeeded in obtaining this scale from Mr. Walker's family,
that it should be soon returned.

l,}l,l}f only on loan, and under a promise
ese difficulties, 1 am persuaded, merely arose from a natural
f the family to do anything which

fﬁzling of hesitation on the part 0
r. John Walker might—for aught that was known to the contrary—

EZVC disapproved ; there can be Do doubt they would not have
o curred had he been well enough to be. consulted, for it was after-
Ca’ds ascertained that he had allowed Colonel Thuillier to take a
opy of the manuscript memorandum book above specified, and had

urnished him with an exact copy of the scale.

anent record should be made than
f the construction of this great
een going on for nearly half a

atIt is desirable that some more perm

geopreserft exists of the details ©

Cen%’raphlcztl. work which has already b

the f'_"y and 1s still far from complete- I h.av?, therefore, drawn up

the ‘;) llowing memoranda regarding the prxgcxples of" the pro‘]ectl.on,

G ata on which it is based, and the practical details of its applica-
on, and also on the unit of the adopted scale of measurement.

The Projection.
cations of the conical develop-
entric arcs, but the

and not by straight

me};‘?}% is one of the numerous modific
meri it represents the parallels of latitude by con¢
lin nd“‘“? by arcs concave to the central merxdlan,.

es as in the truc conical development: A cone is assumed to roll
Over the spheroid tangentially to an adopted central parallel of latitude,
the distance from th: vertex of the cone t0 this parallel (= normal X

Cotan latitude) is the radius of projection of the parallel, and may be
the projection, for the radii for
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fin othe.r parallels are determined by adding to or subtracting from
1t the distances between those parallcls and the central parallel.
The angle subtended at the vertex of the cone by- a longitudinal

arc of 1° in length is called the “angle of the prqjection ™ for the

parallel of latitude to which the arc appertains; as this angle varies
with the latitude, its value is computed for each parallel.

These data constitute the fundamental elements of the projcction,
and are given in the following table :—

TABLE oF THE ELEMENTS oF THE PROJECTION.

T | !
Parallel of Latitude. Radii of 1 rf)il_c'l()l" An;:lf of ijn:ction Taength in Fa('ho:ins
. B for 17 of Longitude, of 1° of Lopgitude:
In Fathoms. ¢+ Logarithms.
o 7 L1
7 8723613 6940696 2348 60406
8 8663149 6-937675 2355 60268
9 8602682 6934630 24-1 60112
10 8542212 6931570 247 59938
11 8481739 | 6928468 94-13 59746
12 8421263 - . . 2418 59535
13 8360779 6929246 0193 59307
14 8300256 6919002 04-07 59060
}? 8239793 A 58;?2
5 8179300 6912700 0433 58

17 8118820 6+ 909493 51-35 58214
18 8055311 6+ 906243 24-41 57896
19 TO97T96 6902970 2444 §7363
20 T937975 6899671 2446 pl
21 TRTGT4T 6896347 9448 3982
22 7816212 6+ 802907 24+ 50 56451
23 7755670 6 889640 24-51 “Qin
24 7695121 6886215 2451 55623 -
25 7634564 6+ 8R2786 2451 55187
26 7574000 6870325 2451 54732
27 7513428 6875537 24+ 40} 51260
28 7452847 6872392 2448 53772
29 7392258 G SORTTT 24406 53%" .
30 7331660 6865201 24+ 44 52746
31 7271053 G 861597 9441 52210
32 7210437 6857962 2438 51601
33 7149812 6854293 24-34 51088
34 7098117 6851147 24-27 5050+
35 7037473 6847418 24°23 40905
36 6976819 6843657 2417 49290
37 6916135 6-839861 | 24-11 486060

e e ] ’—/_/

The elements of the figure of the earth which are here employ d
are not stated, but there can be no doubt that they must have been
-those which were determined by Colonel Lambton from his measure’

* PROJECTION OF THE ATLAS OF INDIA. . Y

" ments on the great Indian Arc, and are given in vol. xiii. of the

« Agiatic Researches.” This will be seen by comparing the differ-
ences between the lengths of the radii of projection with the lengths
of Colonel Latrbton’s meridional degrees, and also by comparing the
lengths of the longitudinal degrees of the projection with those of
Colonel Lambton, as in the following table:—

Parallel | Differences between Radii Lengths of Colond] Tambrons
of Latitude. of Projection. Meridional Degrees. | Longitudinal Degrees.

07 60,4675 fathoms. 60,4064 fathoms.

. 60,464 fathoms. 60,4701 ., 6.0’268 6 ”

. 60,467 60,4732 » 60,1126
o 60,470 5 604765 509384
N 60,473 604803 1 59746'1
; 60,476 60484'3 59,535°6
N 60&84 ” 604387 59,307°1
N 60,493 » 604934 59,0606
y 60,493 » 604984 58,7963
I 60,493 60,0038 58,5141,
y 60,480 v 60,5004 82142,

. 60,509  » 605154 57,806°6
i GOS15 » 60,5216 » ST,E6L4
" 60,521 605282 57,208'8
N 60,528 60,5350 » 56,8389
. 60,535 » 60,5420 56,4516
;3 60,542 60,5494  » 56,0472
N 60,540 » 60,5570 » 55,6258
N 60,357  » 605648 » 551875
2 60,564 » 60,572:9 ., | S4713Z4
. 60,572 » 60,3812, | 5206
) 60,581 s 05897 é 537124,
60,589  » ’ ’
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Parallel Differences between Radii Lengths of Colonel Lambton's
of Latitude. of Projection. ! -
Meridional Degrees. Longitudinad Degrecs.

N .

29 60,5984 fathoms. 53,2678 fathoms.
60,598 fathoms.,

30 60,607-4 52,746°9
60,607 »

31 60,616°5 » 52,2100 ”»
60,616

32 60,6258 51,6572
60,625

33 : 60,635-2 51,088'6
51,695

34 60,6448 50,504°5
60,644

35 60,654 5 ” 49,0049
60,654

36 60,6644 49,2902
60,664 "

37 60,674:3 48,660°3

The accordance is sufficiently close to leave no doubt that Coloncl
Lambton’s data must have been employed; the longitudinal degrees
of the projection are all but identical with Coloncl Lambton’s, and

the differences between the radii of projection practically correg

spond with his meridional degrees in every case, excepting between
33° and 34°, where there is 2 considerable error, which, however, has
been allowed for in the practical construction of the projection, and
has not very materially influenced the accuracy of this portion of
the atlas.

With the data in the table of the elements of the projection, the
rectangular co-ordinates of the points of interscction of the principal
meridians with the principal parallels were computed with reference
to an adopted central meridian, and the points of its intersection by
the parallels. Putting § for the “angle of projection ” for 1° of longi-
tude on any given parallel, and r for the corresponding radius of
projection, then the co-ordinates of the extremity of an arc of n
degrees on that parallel, as referred to the central meridian and the
point at which it is intersected by the parallel, will be

r Sin 1§ and r versin 74,

the former perpendicular and the latter parallel to the giveri
- meridian.

It is unnecessary to give in this place the values of the co-ordinates

which were calculated for the projection they were found on examina- -
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h has been
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jon whic
tion to require to be checked by 8 recomputation
commenced but is not yet completed.
Thewneridian which has been 8d°Pf Greenw
axis of the projection is 76° 30" east O

ttated to be the case in Mr. Walker memgif::t‘i:m
. the co-or ’ .
deduced from the calculations of ich is so far from bei

able to ascertain why & meridian Wh

was selected as tl tral meridian. jection
Whaicpfim;l?sclt ::asce:dopted as the central parallel of the pro)

- certained are
is nowhere state d, and the data by which it might be as

R . taotl lear]
Incomplete, but the value of the radii of prOJegtl{))I“ 1cs 9 4oy301.
it must lie between 24° and 257, and most probabiy .

The. sheets of the atlas are rectangular, thlel':e
between the marginal lines on the cOpPerf phﬂtms
inches’ representing a distance of 13.4’850 " odis
Perpendicular to the central meridian, and ah‘ 8
the length of a meridional arc of 1°28 preadt Wi{; .re{’erence to the

The sheets arc situated unsy mmetnca“); Ylsheets at a distance
central meridian, for it passes oVer the cen 1“; and 97,750 fathoms
corresponding to 37,100 fathoms from the wesb

. ‘ent, entailing
g ' . in Iy mconVemen ]
“affom the cast margin. This 1 exciﬁi‘ gfythe cheets east and west

Separate Computations for the PrOJeC e been aVOidEd if a S.Ym.
of the central meridian, which wou dd e
Detrical arrangement had been adoptec:

. intersectio
e origin of co-ordinates 1 at the 1nfe { the at successive
5° With the central meridian; but cach ©

. 5° upW&I’dS, ma‘y

: :1ign, from lat. .

Itervals of 1° 26 on the central m:; 1d::] i employed 8s such in the
3

be said to be origins of co-ordinat £ sheets, right and left, and
Calculations for the corresponding belts of l’; les séns the labour of the
this is & very convenient arrangement WilC
calculations,

The following table gives the
sheets, and the parallels of Jatitude
meridian are the points through W

whiCh are the top and bottom m
belt, .

ted as the central meridian OF
ich; this is not only
book, but can be
I have not been
ng central

n of the parallel.of
points

g puinbers of the central
tions with the central
ndiculars are 'drawn,
f the sheets 1m each

distingUiShi"
whose intersec
hich the perpe

show that.
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Sheet. Tntersecting i ‘
Parallels, : Sheet. et ’
1 i ; Parallels.
o f ‘ . )
’ o *
None ? 54 20’ %
x 6 26
one 53 =12
7 52 | (
6 “ o 23 38
o2 9 18 ! 25 4
! 51
10 44 !
61 ! S50 2 %0
9
o 2w 27 56
5 13 36 f 29 22
: 48
1
o 5 2 / - 30 48
1 B
57 B 6 e
5 17 54 ; y 33 40
j 19 20 ) ’
85 | ’
20 46- Y 44 (A) w0
2 /} 36 32

——— e L

The dimensions of the sheets

0 Corresonnd o eets from top to bottom hav
 paralle] oI;' 2;10’ V;lt;l gigliz‘;gtgs'()f 86,716 fathoms to the zosf}fno?l iﬁg
éomsponding e (,); M fathor'ns. to the north of that parallel; the
1 the south ot B bon ¢ e meridional degrees are 60,500 fatixoms
 those on whih the ; : 10 .the north, which differ appreciably from
ot to any material calculations for the projection are founded tblr) ll
" None of the doiueXtent‘ i -
any information o tr:i:l}:s to which I~have hitherto had access give
Indian Atlas. There is : ]‘}'as the originator of the projection of the
« Construction of the a lithographed pamphlet in this office entitled
is believed to have L 81‘at101‘llc for a General Atlas of India” which
Genersl o Indi, but 1t dues s v oppricken, who v Survegor
h ;erc ;}le date at wl;ich it w(:;::sw]:fi)tttciwe Iecither the name of the autiwr

on which i incl e} ) ropo

and is ba:lelgho;)n fg;nC‘Ple is identical witlF tlrx)e sf:eaa::lz}lllod agg [tmc;‘
dwetfisl}g@he contral pZi:llli:lge:ﬁ:Zf; eltt:nzlents, but differs iny all gtﬁé;
; ""ihe_ca]culations.._;;‘ adoptec value of which influences the
mETRNR being that of 80° ::ﬁ::d of ];g‘sfad %240':‘1’&“‘1&6 central
.- 1c size of the sheets

wag intended to be 38:38 by 27-53 inches;

';:“d their lengths on the scale of the m
firat jnstance intended to have been 333

»*

PROJRCTION OF THE ATLAS oF INDIA. 81

w the origin of co-ordinates
as placed in the centre of the atlas, at the point correspouding to
arallel with the

lat. 20°, Jong. 80°, the intersection of the central p

central meridisn
s of the co-ordinates,

Tables are sdded, giving the natural length
ap. This scale was in the

1 soth part of nature, but
which is the same a5 that of 1 inch
es of the co-ordinates for both
have been carefully made out
convenient form for
the calculations for

‘jtemr.ds was altered t0 yx2r30
'-;14 miles; thé tables give the valu
andes. .A]l the calculations seem to .
use ve’}ﬁeti_, and the results are tabulated in @
the which is very far from being the case with
€ actual projection.
ex:he design of the atlas is believed to have been influenced to some
- nt by Mr. Aaron Arrowsmith’s Atlas of Southern _Indxa, from
\ 8&2pe Comorin to the river Kistnah, which was.pubhshed in the year
of 2, and was evidently designed by its author as the commencement
shot:'l Atlas of all India; for it is accompanied bY.a sketch map
showing « how many sheets of this size would be required for a map
of ‘India on a scale of 4 English miles to one inch, apy one of
) which may be engraved independcnt of another when materials
offer, and may be united to the rést by keeping correctly to the

‘s l.
mes as drawn on this map; N. 16 are already

“ the sheets as far as N.
(I';Igr aved on the above scale.” ' s
ut on a close cxamination it will be found that this atles- has -

i‘.m" or uothing in common with the Atlas of all India, the publicaf
s;lon of which commenced five ycars afterwards; the Iex}gths of the
eets may have been intended £0 correspond and there is an agree:

Ment between the limiting meridians of some of the southern sheets
but there are 1o other

wh.‘ch can scarcely have been fortuitous 3
I}:Olntg of similarity. Mr. Arrowsmith’s central meridian appears to
ave been not 76§° but 78" and the elements of the earth’s figure
Which were adopted for his projection cannot have been those which
;esu]ted from Major Lambton’s operations and were used‘ as the basis
o th_e calculations of the scoond atlas, for they appertain t0 2 figure
3? “.'h’ch the polar axis is materialiy longer than the equatoreal, thg
iminution of the length of the ]ongitudiual degree between lat. 8%°
an[% 141° being only 107 instead of 1'44 of 8 mile, a circumstance
Which may very possibly have caused the subsequent abandonment
of this atlas. In both atlases the dimensions of the sheets appear
¥

(7887.)
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to have be i
e been regulated by the size of the double elephant sheet of °

drawing paper ; in the earli
s H ter one the details are carried
g ﬁe; orf1 ::: tg:p?r as to leave no room for borde:: v:il:l:e t\llllc)
o e o latxyude and longitude, which, are therefore
ouy given on rtain exterior sheets; in the subsequent atlas tl
etails is less and permits of i Tound
extent of ¢ a border being placed round
The whole of the sheets of th .
by Mr. John Walker; the 24e s o have bem engre
o o / ; ! sheets first issued compri i
o X,I:::S,I,fi(:}? anbfl Eastern Bengal, as well as a :g::s:umozsf
Febreey 1000 anz Nouthem India; they were published between
bargh. Hydermand ovember 1833, under the name of James Hors-
ooigh, I grapher to the Honourable East India Company. Th
was published in September 1836, under tl[:e fl;;me 0(;'

John W
alker, Geographer to the Honourable East India Company. '

Mr. H ied i
— eegr}s}?;rignh }?‘lej i that year, and Mr. Walker was appointed to
1s duties, retaining the engraving of the atlas

The Scale of the Indian Atlas.

The w 1 .
graved o:rf ltr;:ginsiif:s:hmh have bc}‘ﬂ used by Mr. Walker are en-
with a scale of fathom ar, about 17 inches in length by 1} in breadth,
on the other. Th s on one edge and a scale of minutes of latitude
stated in worcis on tflzlre clan be little doubt—though it is nowherc
originally have been -e;t as sheets—that the scale of the atlas must
T53¥3,th part of natm rjded to be that of 1 inch to 4 miles, or the
scale, from 0 to 60 (‘)1(1)'(6), for this, the entire length of the fathom
comparing it with '1, ) ,dshould be 17°045 English inches, but on
appertaing to the (Ols) andard yard by Troughton and Simms, which
beth, I find that it servatory at t.hc India Store DCpartmcnt’ Lam-
therefore the 5! y 1(1m1y 16°904 inches; the scale of the atlas is
to 4 miles aszzl;?sglf'ri part of nature, or somewhat less than 1-inch
dional deg:ree on Mlt :{fto be:: n supposed. The value of the meri-
the actual length 0; thi alker’s scale is taken at 60,500 fathoms, and
of Trought,ong . Si:: de’gree on the scale is equal to 17-055 i’nchcs
length of the fatho ms’ standard yard, or very nearly what the
fathom scale has bem scale should have been. On the other hand, the
division, at a distance Ifmlonged to a point, beyond the 60,000 fathom
exactly equal t }clb rom the zero of that scale which is almost

o what the length of the meridional degree shouid

several sheets which I have measu
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have been. Hence it seems };robable that thé ‘Iéngtﬁs ‘of, thé scales
were laid off with all desirable accurecy in the first instanes, but? by
ken for that of the

some mistake the fathom scale length wis mista
4 poly, and vice versi.

meridional degree and subdivided acoorcl |
In s of this error the dimensions of the copper plates,
which should have been 38+31 by 2465 inches withiz the border lines,
are only 8800 by 24 * 45 inches. The errer pecessitates a reduction
?f scale of all geographical materials which are drawn on the quarter-

inch scale, before they can be correctly inserted on the cOPPer plates,
but otherwise it is of little importance in the printed sheets of the
dfiag larger errors arise from the shrinkage of the Papens whlc.h, un-
ﬁ?nu"“el}’, is unequal, being invariably greater lengthways, in the

ss of printing; than

direction passed over by the roller during the proce ' )
the dimensions ©

breadthwa . e
ys, at right an les to that direction ;
g : red vary from 37 .06 to 3750

in breadth, the

9 to 24°22 inches 1

bly oceurred when the paper Was

Inches in length, and from 241
greatest contraction having proba r
most moistened before being passed through the press: T9 facﬂxt:.ste
dccurate measurements from the atlas sheets for certain specific
Purposes—as for instance for compiling geogra hical materials for new
Maps—it would be a great advantage if a secon
given in either of the side margins, at right an
Present given at the bottom of each sheet.
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