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PROCEEDINGS
OF THE i

BOMBAY GEOGRAPHICAL SOCIETY.

THe Annual General Meeting of the Bombay Geographical Society was held in
their Rooms, Town Hall, on Thursday the 17th May 18563,—Present—W E Frere,
Esq., in the Chair ; Thomas L. Jenkins, Esq. ; Venayekrow Jagonnathjee, Esq. ;
Narayen Dajee, Esq.; Commander Griffith Jenkins, I. N.; and Dr. Buist,
Secretary.

The minutes of last year’s meeting having been read:—

. REPORT.

The Secretary stated that according to custom, he would now proceed to lay a
short account of the proceedings of the Society during the year before the Meeting.
The past twelve months had not been a very active one, and an account of what
had occurred would not occupy any great amount of their time, Three members
(the late lamented Professor Patton, Captain J. Willoughby, and Manakjee Lim-
jee, Esquire,) were removed by death, and two, Colonel Moore and Mr, Dickinson,
have permanently returned to Europe; on the other hand six new members had
been elected, and one had returned from Europe, restoring the balance of resident
members to two.

The publication of the 10th volume of the Society’s Transactions, containing
seven valuable contributions, had been completed in August, and copies distributed
to members and other learned and scientific bodies. '

The large supply of instruments referred to in my last year’s report had but just
arrived, and will, it is hoped, be disposed,of before the setting in of the monsoon,

The large collection of Red Sea Survey papers on being resubmitted for the con-
sideration of the Committee on Publication were committed to my hands for
abridgement. They have accordingly been curtailed, and will appear in the ensu-
ing volume of our Transactions.

The following papers had been received in the course of the season, the first of
these had already appeared in the tenth volume, the remaining three bad all passed
through the press for next number of the Transactions :—

1.—Paper on the Laterite of the Southern Maratha Country. By Captain G.
Wingate, Engineers, Bombay Army. Presented by the author.

2.—Report on the Navigation of the River Taptee. By T. J. Edwards, Esquire.
Presented by Government.

3.—Geology of the Belgaum Collectorate. By Lieutenant A, Aytoun, Bombay
Artillery. Two parts, Presented by Government.
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4.—On the self-acting Hygrometer, ByDr. C. G. E. Ford, Madras Army. Pre-
sented by the author.
On examining the voting lists the following were declared the Office-beasers.

for the ensuing year :—
VICE-PRESIDENTS.

Lieut. Col. J. Holland, | Honble D. A. Blane, Esq,
John McLennan, Esq., ). D.
RESIDENT-MEMBERS.

J. G. Lumsden, Esq. N, Oliver, Esq.
Commander G. Jenkins, L. N. J. Smith, Esq.
John Ritchie, Elq. €Commander er, I. N.
W. Howard, Esq Captain Kempthorne, I. N.
A. Malet, E“L Jagonnathjee Sunkersett, Esq,
Charles Morehead, Esq., a. p. Cursetjee Jamsetjee, Esq.

NON-RESIDENT MEMBERS.
Colonel Rawlinson. Captain R. Ethersey, I. N.
Major LeGrand Jacob. Major John Jacob.
Major G. Fulljames. Dr. E. Impey.
Lieut. C. J. Cruttenden, I. N. Colonel O. Felix.

The Committee on Publication and Finance were continued ; Jagonnathjee
Sunkersett, Esquire, and Cursetjee Jamsetjee, Esquire, having been elected in
room of Mr. Dickinson and Dr. Haines,

The accounts for the past year were made up, exhibiting a balance of Rupees
one thousand and forty in favor of the Society on the 1lst instant. They were re-
ferred to the Committee on Accounts for audit,

The Meeting then adjourned.

PRESENTS TO THE LIBRARY.
From June 1852 to December 1853.
Observations made at the Magnetical and Meteorological Observatory at

Hobartown, in Van Diemen’s Land, vols. 2nd and 3rd. By Lieutenant-Colonel
Babine. Presented by H. M.’s Government.

Journal of the Indian Archipelago and Eastern Asia, from March to October,
1852. Presented by Government.

Annual Report of the Grant Medical College, Bombay, for the Sessions 185F-52
and 1852-53, Presented by the Principal of the College.

Introductory Lecture delivered in the Grant Medical College. By W. C. Coles,
Esq., . D, Presented by ditto.

Journal of the Royal Asiatie Society of Great Britain and Ireland, vol 13th.
2 parts, and vol. 15th part 1. ‘Presented by the Society.

Memoir on the Babylonian and Assyrian Inscriptions. By Lieutenant- Colonel
H. C. Rawlinson, c. 5. Journal of the Royal Asiatic Soclety, vol. xiv., ;parti.
Presented by Society.

Bulletin' De La Societe De (reographie. Quartrieme Serie, Tome i. ii. iii.
Presented by the Geomphlcal Society at Paris.

Maury’s Sailing Dilctions, thisd and fourth editions, improved and enlorged.
Presented by the author,



ose

PRESENTS TO THE LIBRARTY.

‘Meteorological Observationsmadeat the Meteorological Bungalow on Dodabetta,
in 1848-50, under the direction of the late T. G. Taylor, F. R. S. and F. R. A. 8.,
and of W. 8. Jacob, F. R, A.S. Presented by the Madras Government.

Rapport sur les races négres de I' Afrique Orientale au sud del’ 2quateur,
observées par M. D. Froberville.

Abstract of Meteorological Observations made at Futtegurh for the year 1850,
North West Provinces, Bengal. By J. C. Pyle, Esq. Presented by Colonel Sykes.

Rules and Regulations and List of Members of the East India United Service
Club. Presented by the Secretary. .

Journal of the Royal Geographical Society of Londen, vols. 21st and 22nd

Presented by the Society.
Proceedings of a Committee of the Obstetric Institution, held on Tuesday the
22nd June 1852. Presented by Dr. Morehead. .

Journal Asiatique ou Recuil De Mémories, iv. serie, Tomas xvi., xvii., xviii.

Notes upon Russia ; being a translation of the earliest account of that country.
By the Baron Sigismund Von Herbestein. Hakluyt Society.

Sociétéd Royale Des Antiquaires Du Nord, Copenhagen, Rapport Des Sources
Annuelles de 1848-51, Presented by the Society.

Geology of the Island of Bombay, with a Map and Plates. By Henry J. Carter
Esq., Assistant Surgeon, Bombay Establishment, Presented by the author.

The Journal of the Bombay Branch of the Royal Asiatic Society, Nos. 16, 17,
and 18. Presented by the Society.

The Lands of the Bible, in two vols. By Rev. J. Wilson, o. p. Presented
by the author.

The Parsi Religion as contained in the Zend Avasta. By Rev. J. Wilson,
D. . Presented by ditto.

Sermon to the Parsis, with a historical notice of theu' arrival in India. By
Rev. J. Wilson, p. . Presented by ditto.

The Evangelization of India, containing an account of the Aboriginal Tribes of
Western India, &c. By Rev. J. Wilson, 0, p. Presented by ditto,

Second Exposure of Hinduism. By Rev. J. Wilson, b, D. Presented by ditto.

Idiomatical Exercises in English and Marathee. By Rev. J. Wilson, p. .
Presented by ditto.

A Memoir of Mrs., Margaret Wilson. By Rev. J. Wilson, . p. Presented
by ditto.

The Bombay Engineer's Report for the official years 1850-51 and 1851-52.
Presented by Government.

The 29th Annual Report of the Royal Asiatic Society of Great Britain and
Ireland for 1852. Presented by the Society.

Address at the Anniversary Meeting of the Royal Geographical Society, held on
24th May 1852. By Sir Roderick Impey Murchison. Presented by the Society.

Catalogue of the Library of the Royal Geographical Society, corrected to
May 1851. Presented by the Society.
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Abhandlungen der Mathemath, Physikal Classe der Koeniglich Bayerischen
Akademie der Wessenschaften. 2 vols. Presented by the Society at Munich.

Deaths in Bombay during 1851 and 1852. By Dr. A. H. Leith, Presented by
the Medical Board.

Report of the Bombay Chamber of Commerce for the years 1861-52 and 1852-53.
Presented by the Chamber.

Index to Books and Papers on the Physical Geography, Antiquities, and Statis-
tics of India. By George Buist, L. L. D. Presented by the author.

Nacéo Originaria da India. Presented by Signior Mariano Mont Aligre.

List of Members, Officers &c. of the Royal Institution of Great Britain and
Ireland, with the Report of the Visitors for the year 1851. Presented by the Royal
Institution.

Notices of the Me&ings of the Members of the Royal Institution of Greut
Britain and Ireland, Presented by the Royal Institution.

Transactions of the Medical and Physical Society of Bombay, No. 1, New Series.
Presented by the Secretary, and one presented by the Medical Board.

A brief account of the Silk Manufacture of the Punjaub. By H. Cope, Esquire,
Secretary to the Agri-Horticultaral Society of the Punjab. Presented by the
Society.

Bulletin der Koongal Akadamie der Wi haften. Presented by the Society.

Transactions of the Meteorological Society of Mauritius, for 1852. Presented
by the Society,

Smithsonian Contributions to Knowledge, vols. 38rd, 4th, and 5th, Presented
by the Smithsonian Institution, Washington.

Fifth and Sixth Annual Report of the Board of Regents of the Smithsonian
Institution 1851. Presented by ditto.

Smithsonian Report on recent improvements in the Chemlca.l Arts. By Booth
and Morfitt, Quarto. Presented by ditto,

Register of Periodical Phenomena and List of Works published by the Smith-
sonian Institution, Presented by ditto.

Abstract of the 7th Census of the United States.
missioner.

Presented by the Com-

A Geological Report on the Kymaoen Mounta.ms, the Ramghur Coal Fields, and
the manufacture of Iron, By De H. Williams, Esquire. Presented by Government.

Bombay Magnetical and Meteorological Observations for 1850, made under
the superintendence of Commander Montriou, I. N. Presented by Government.

An introductory Lecture delivered in the Grant Medical College at Bombay on

* the 15th June 1853, By C. Morchead, M. D, Principalof the College. Presented

by ditto. :

History, Condition and Prospects of the Indian Tribes of the United States.
By H. R. Schoolcraft, L. I, D, Illustrated by S. Eastman, U. 8. A., Parts 2nd
and 3rd, Presented by the Hon’ble the Commissioner of the United States.
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A series of Charts with sailing directions, embracing surveys of the State of
California, By Cadwalader Ringgold, Commander U, S. Navy. Presented by
the National Observatory, Washington. )

Norton’s Literary Register and Book Buyer’s Almanack for 1853. Presented
by ditto.

Portraits of North American Indians, with Sketches of Scenery &c., painted by
J. M. Stanley. Presented by the Smithsonian Institution.

The History of the Grest and Mighty Kingdom of China and the situation
thereof. Edited by Sir G. T. Staunton, Bart. Hakluyt Society.

An account of Meteorological Observations in four Balloom Ascents, made under
the direction of the Kew Observatory Committee of the British Association for the
advancement of science. By John Welsh, Esq. Presented by the author.

Report of the Kurrachee General Library and Museum. 'Presented by the Com-
missioner in Scinde.

CHARTS,

"Chart of the discoveries of the Arctic Seas up to the year 1852. Presented by
Dr. Norton Shaw, Secretary Royal Geographical Society.,

The following very valuable collection of charts was presented by Admiral Sir
Francis Beaufort, Hydrographer to H. M’s Lords of the Admiralty, London :—
Charts published at the Hydrographic Office, Admiralty, between July, 1852,

and June, 1853.

2154,
2128,
2175,

21,
178,
38,

2159,
2174,

2155,

2156,
48,
2173,

2096,
2125,
2165,

2151,
2167,
2170,
2181,
2180,

2138,
2150,

2158,
148,

SECTION I. 2127,
Newhaven.
D to Christch 2177,
Poole Harbour, 2118,
Dartmouth, corrected. 2163,

England, W. Coast, Sheet 2 corrected 345,

1852, 346,
Mildford Haven, corrected. 2171,
Scotland, W. Coast, Sheet 3.

Kyles of Bute. 2157,
Sound of Mull. 2097,

Lough Strangford.

Vidal Bank, corrected to 1852,

Slyne Head to Liscanor Bay, Ireland,
Sheet 10,

Roundstone, Birterbuy, &c. Bays. 2139,
Valentia Island. 2145,
‘Tagus River, Entrance. 2146,
SECTION 2. 2147,
Thames River, Sheet 4. 2148,
Cromarty Firth. 2168,
Dornock 2153,
Scotland, E, Coast, Sheet 5. 2172,
Orkney Islands. 2164,
SECTION 3.
Ports in the Baltic. 2082,
Baltic Sea, Sheet 1. 2126,
SECTION 4.
Mediterranean Sea, with 3 Plans, 2135,
Port Mahon, corrected to 1852, 2136,

Keith Reef and Sherki Patches.
SECTION 5,

Baffin Bay, Sheet 1,

Discoveries in the Arctic Sea, to 1852,

Ganso Harbour.

Nova Scotia, corrected to 1852, Sheet 7.

0. 8.

Sable Island. ”
SECTION 7.

Antiqua Island, Sheet 3.'

Bocas de Dragos, with Plan of Port Spain.
SECTION 8,

Santa Catherina Id. Anchorage, correct

edto 1852,

SECTION 9,

Port Nuevo.

‘W. Coast 8. America, Bheet 25.

26.

21.

Do. 1

Do. ”»
Dn. y» 28.
Queen Charlotte Sound, Port Kuper, &e.
Beaver Harbour.
Behring Strait, Sheet 3, 1853,
Point Barrow and Port Moore,
SECTION 10,
Africa, 5. Coast, S8heet 1, corrected.
Bird Islands, and Doddington Rock.
SECTION. 11].
Irawady River, Sheet 1.
Do, 2,
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2137, Gaspar Strait, with its three Channels. 2176, Jervis and Bateman Bays.

" 2149, Bancaand Gaspar Straits. 2179, Botany Bay and Port Hacking.

2160, Carimata Strait. 4 2166, Broken Bay.
SECTION 12. 2130, Port Davey.

2140, Royalist Haven. SECTION 14.

2134, Pruni River, Entrance, 2161, Owaarre Harbour,

1270, China Sea, corrected to 1853. DIRECTIONS, &c.

2169, Tambelan Jslands, and 8t. Esprit group. Gulf of St. Lawrence, from 209 to 233,
SECTION 13. Australia Directory, Vol 1, 1853.

1061, Australia, South Coast, Sheet 3, correct- Diagrams and Table for deducing the Meridian

ed to 1851 AlRtitude from Two Altitudes, 1852,

2152, Troubridge Shoals. Deviation of the Compass, 1852.

2141, Australis, East Coast, Sheet 1. Catalogue of Charts, 1852,

2142, Do. n 2 Tide Tables, 1853.

2143, Do. » 3 British Lights, 1853.

2144, Do. » 4 French, Spanish, and Portuguese Lights, 1853.

METEOROLOGICAL OBSERVATIONS.
From the Surveyor General's Office, Calcutta, from May to December 1852.
From the station of Bangalore, Calicut, Cannanore, Cochin, Coimbatoor,
French Rocks, Hurryhur, Madura, Mangalore, Mercara and Palamcotta,—from
May 1852 to 1853.
4Peom the stations of Bellary, Chittoor, Cuddalore, Cuddapah, Guntoor, Jaulnah,
Kamptee, Kurnool, Mergui, Nellore, Salem, Secunderabad, St. Thomas Mount,
Penang, Tavoy, Trichinopoly,—from May 1852 to September 1853,
From Alibag, Ahmedabad, Bhooj, Broach, Bushire, Dharwar, Kolapoor,
Pahlunpoor, Sawant Waree, and Surat,—from January 1852 to September 1853.
From Sattara,—March 1853 to November 1853.
From the Ports of Cuddalore and Coconada,—from March 1852 to Oct. 1853.
Register of an Anemometer fixed at the Artillery Depot of Instructions in the
Fort of Ahmednuggur, by Captain J. Pottinger, from June 1852 to Dec. 1853.
Ditto ditto fixed at the Sappers and Miners’ Stores in Poona, by Captain
T. Studdert, from April to November 1853.
Names of Members elected from June 1862, to 1st January 1854.
Comuonore Sir HeNrY LEEKE, R. N., K. H.—Proposed by Captain @, Jenkins,
1. N,, and seconded by John Smith, Esquire,
H. E. LeexE, EsQuire.—Proposed by Captain G. Jenkins, L N., and seconded
by John Ritchie, Esquire.
Dr. Joun Forses WaTsoN.—Proposed by Professor Patton, and seconded by
Dr. BR. Haines,
~ G- J. BowyEs, Esquire.—Proposed by Thomas L. Jenkins, Esquire, and
seconded by Dr. Buist, Secretary.
Dr, BEAWOO DaJee.—Proposed by Venayekrow Jagonnath, Esquire, aud
seconded by Captain Jenkins, I. N.,
Dr. NarAYEN DAJEE—Proposed by Dr, Buist, and seconded by Ali Mahomed
Khan, Esquire.
ProrEssor R. S. SINCLAIR, A. N.—Proposed by Dr, Bhawoo Dajee, and second-
ed by John Smith, Esquire.
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TRANBACTIONS
OF THE

BOMBAY GEOGRAPHICAL SOCIETY.

ART. I.—Reports on the Geological Survey of the Belgaum Colleo-
torate. By Lieutenant AYTOUN, of the Artillery. ’

No. 4465 of 1853.—GENERAL DEPARTMENT.
To the Secretary to the Geographical Society.

Sir,—I am directed to transmit to you the accompanying copies of
reparts drawn up by Lieutenant Aytoun of the Artillery, now engaged
on a Geological Survey of the Belgaum Collectorate, and to state that
the Right Honorable the Governor in Council has no objection- to
their being published, should the Society see fit to include them in
their “ Transactions.”

2.—I am at_the same time desired to send you the accompanying
specimens (of Iron Ore from Malwan, and of Garnet and Ruby rock
from Vingorla) received from Mr.” Aytoun, with a request that you
will be good enough to examine them and favor Government with
any observations upon them which you may think useful,

I nay add that a sample of sand from the Mulpurba river, said to
contain gold dust, was also received from Mr. Aytoun. The Assay
Master, however, states that there is no gold in it.

' I have the honor to be, Sir,
- Your most obedient servant. .
J. G. LUMSDEN,
: Beoretary to Government,
Bombay Castle, 27th December, 1852, '



2 LIRUTRNANT AYTOUX

To J. D. lxvxugm, Esq.,
"Political Agent Southern Maharatha Country.

Sir,—Acting on the information which you had. obtained in your
tour through the distriets regarding the lucalities where gold was
reported to be washed by the Natives during the rains, I left Beluaum
on the 5th June, and proceeded direct to Byl Hongul and Belwuddee
in the basin of the Mulpurba,

On the morning of the 10th I started at day light for the Nullah
near Chikop, a few miles North East of Byl Hongul, and about
twenty five miles nearly due East of Belgaum. I was accompanied
by a washer of Goldsmich’s refuse, who had with him a circular shallow
dish for washing the gravel, v

I reached the Nullah at a point where Cllorite slate in nearly verti-

strata was developed at right angles to the course of the stream

here flowed to the East. The bed of the stream was very

shallow and occupied the depression between two gentle undul.mons
covered with a foot or two of black soil (Regur.)

BED OF aTURAX,

’\n

" Moving up the stream I observed in several places a collection of
black iron grains, and the pebbles in the bed were quartz, jasper,
several kinds of iron ore and concretionary limesfone.

Having arrived at a bend of the stream, circular sweepings were
geen on the surface of the gravel, apd these, I was informed, had been
made by the gold washers a few days previously. Trying some of
the gravel here, the first basinful yielded two minute grains, fine gold,
which under the lens appeared to have their angles much worn by
attrition. After the washing process has been completed, there
remains behind a black iron sand, very much resembling fine grained
sporting gunpowder, and water being allowed to drop upon this, the
yellow grains of gold come out prommently from the dark ground of
iron sand.

_ Several trials were made near this with like success, a basinful of
gravel containing in general one or two minute grains or scales,

* Chiorite slate exposed in bed.
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Higher up, at the village of Moorhoomhee, the stream bifureates, and
finding here a gold washer and his son, who had that morning come
from Moorgoor, a village near the source, I took them with me and
went up the right branch, The gravel here proved to be auriferous
also.

The following day, I proceeded to a point a few miles higher up this
branch ; and reached the strenm where the left bank was perpendicular
snd about ten feet high, the opposite bank being formed by the
gentle slope of a cotton field. Chlorite slate was here exposed, much
disturbed and iudurated. Underlying the black soil there was
gravel and marl, and below that deposit, conglomerate limestone
apparently rested on the chlorite slate, The gravel in the bed of
the stream contained gold.

I regretted being unable to trace the stream to its source in the
hills at Moorgoor, but the monsoon having set in, the heavy ra
which fell after this last visit to the Millak, rendered the
soil all but impassable; and as I was at that time suffere
ing from sickness, I was the less able to endure great fatigue,

I next proceeded to Belowuddee on the south side of the Mulpurba,
where I remnined two days. .

The streams flowing through detritus occupying a depression be=
tween two parallel ridges composed of metamorphio rocks contained
gold. Here the black soil had below it a bed of angular gravel from
two to five feet thick, and this rested on a decomgosed felspathie rock,

fa~__

S ety e CTGTiT /uululm/";l Ry

With the exception of chlorite slate being here supplanted by red
argillaceous schists and felspathic rocks decomposed, the geological
conditions were the same as at Byl Hongul.

At Dharwar I obtained information from Captain Wingate svhich
led me to change my, route, and instead of going by Pursgurby to the |
Northern Districts of the Belgaum Collectorate, I proceeded via the
‘Rupputgood hills,

I reached Dumul on the East side of the hills on the 4th of July, and
the \lvefaliher being thus very boisterous I confined-my operations to
the vicinity of that village. Finding gold on the surface gravel in the
bed of the stream which flowed past Dumul, I sunk a shaft in the
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gravel in order to ascertain if the metal existed in greater proportion
belowand in the interstices of the bed of the rock, which was here gneiss.

At the depth of seven feet aud before the rock had heen gained, fur-
ther progress was stopped by the flow of water which could not be
kept under by baling. Gold in very small quantities was found at all
depths, but not more below than immediately on the surface.

I made many trials in the streams which flowed into this main one,
from both sides of the valley,but although there was abundance of black
iron sand (which is often an indication of the presence of the more pre—
eious metal in auriferous districts,) I did not succeed in finding a
grain of gold.

On crossing the hills, however, by the Saltoor Pass a more cheering
prospect was in store, This pass lies between the principal range
of the Rupputgood and & system of Hills to the north forming a
ﬂ:ng&tion of the range. The rocks of the one diflfer in some degree

those of the other, thus in the central and main range 1 met with
no chlorite slate, while in the hills about Saltoor and Serhuttee, it is the
principal stratified roclk,

The streams flowing from the west side of these hills (to the north)
all contain gold. They flow through a coarse angular gravel which
extends from the flanks of the hills for some distance into the plain, and
underlies the black soil. At Saltoor I washed gold from the gravel
of several of the strenms, and at Serhuttee, wherever a flow of water
through a field had cagried away the soil and exposed the bed of gravel,
there gold was met with,

I ascertained from the gold washers settled at these villages, that for
a distance of ten or twelve inchesn a direction north and south, the
streams are auriferous. But proceeding south, Granite is seen rising
in bosses through the soil. Hcre the gravel ceases to be auriferous,

At an interval of thirty or forty miles, gold again makes its ap-
pearaRce at Chin Moolgoond, and several streams in that neighbour-
hood, as I learned from Captain Wingute and some gold washers who
came from that quarter, :

Returning to the East side of the hills I traced the Dumul stream to
its source, and found it had its rise among the hills whose Western side
oontained the auriferous gravel ; and that it was not until the dip of
the beds changed from East to Westand the underlying rocks were
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Chlorite slate, and Talcose slate, that the streams joining it from both
sides furnished gold. On a more extended acquaintance with the geology
of the District, I thus discovered that my first operations at Dumul were
undertaken at a point where the detritus was not auriferous, and
where the small quantity of gold which was there fuund in the bed
of the stream had travelled down from the auriferous tract, among
the hills of Chlorite slate and trap, The red Argillaceous schist and
slate, which are the rocks covering the flanks of the main range, and
which also enter into the composition of some of the outlying hills, are
very similar to the rocks at Belowuddee they are associates of the
Chlorite slate,

About five miles from Saltoor, on the top of a hill ahout 200 feet
high, composed of this red schist, there are twenty two pits of a circular
form, from three to four feet in diameter, and from 18 to 25 deep,

This hill has the name of Julgurgood (Gold Washer's Hill) in allusj
doubtless, to the supposed object for which these excavations were made;
they did not appear to me to be of any great antiquity, but none of the
natives from whom I made enquiry could tell me any thing about thiem.

Captain Newbold mentions some pits sunk by Tippoo in this part
of the country for gun flints. These may?be the excavations he refers
to. Something must have been obtained from them, or so many would
not have bren sunk. The debris has been almost eutirely removed.
In the central range of the Kupputgood there are two hills bearing
the names of ¢ Great’ and Little Gold mountains. I had ouly once an
opportuuity of being near the latter while going through the Kupput
Ischerura Pass. In a ravine which descended from this hill, quartz
and iron ore were the only minerals visible (and gold is most frequent-
ly associated with those two.) I had no gold washer with me to try
* ‘the gravel. A tradition exists among the people that in bye gone dnys,
gold was extracted from the rocks by the process now adupted in the
manufacture of iron, that is, by breaking the ore into small pieces or
powdering it, and smelting it in a small furnace.

It would have been satisfactory to have ascertained the proportion of
gold to a ton of sand in the gravel on the West side of the Kup=
putgood hills ; but I may here mention that I failed in my attempts to
induce two or three coolies to enter my service before leaving Belgaum,
.and on getting into the districts no assistance could be obtained there.
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I found as the people are wholly engaged in the cultivation of the
land, and will not take any other work,

Again the goldwashers gave their services with great reluctance and
were frequently absent when most particularly wanted. I was, from
want of assistance, compelled to confine my experiments on the gravel
to the determination of the fact that gold existed in certain localities.
It would have been still more satisfactory to have detected the metal
in the rocks, but it is no cause for despondency that it has not been
detected, for in the great auriferous tracts of the world it rarely pre=—
sents itself in the rocks on the surface, and it was only after a much
more continued search than I have made that it was discovered in the
quartz of Australia.

In the Southern Mahratta Country the geological conditions neces-
pary for the development of gold are present, and that the metal is
extensnvely distributed over these districts is an established fact; but
firther researches, and these more particularly of a practical nature,
must be undertaken before it can be determined whether a remunera-
tive gold field exists, Asitisin the coarse angular gravel or local
drift so abundant on the flanks of hills in a great many parts of the

Belgaum and Dharwar collectorate that digging should be made, the
experiments should neither be costly nor ditlicult to undertake.

In the event of your concurring with me in thinking that this subject
merits further investigation, I propose again proceeding to the basin of
the Mulpurba, and taking with me the means necessary for prosecuting .

researches of a practical character, and to commence with the hills about
Moorgoor, which 1 think a promising field.

On examining the progress of gold discovery in California and Aus=
tralia, it will be found that until diggings had been made, the highly
auriferous character of the gravel was not apparent. In Californis,
Geologists had traversed the ground and laid down the geological fea-
tures of the country, without being aware of the fact that gold existed
at all in the rocks, and in Australia, the first discoverer, Dr. Carkel,
was able merely to announce that the metal had been found by him
in very small quantities.

It may be said that even supposing nature had originally produced
the metal here in groat abundance, yet the fact of a dense popnlation
havmg been settled in the land from the earliest ages is agamxt the



\

ON THE GEOLOGICAL SURVEY OF BELGAUM. f

probability of any large amount of the metal having been left in the
ground.

If, however, this indeed be the veritable Ophir, an opinion at which
Cart Ritter and other eminent men have arrived, I think we
may reasonably doubt that the diggers of Solomon's time or their
descendants, could not have had so perfect a knowledge of the conditions
on which the distribution of gold depends, as to have cowpletely
exhausted a great gold field.

Anvexed to this is a general description of the structure of the
country, in which the gold is met wnbh in the basin of the Mulpurba and
the Kupputgood hills,

I have the honor to be, &e.,
(Signed) A. Axroux, Lieutenant, Artillery
On special duty.

Belgaum Districts, August 1852,

Postscript on the Professional Goldwashers.

Under the name of (Julyar) are included two classes of goldwashers,

Jst.—The washers of Goldsmith's refuse who are to be met with
in most towns and even villages.

They are sometimes the servants of Goldsmiths, procuring clay and
manufacturing crucibles for him as well as washing the refuse of his
workshop. To this class also belong a nomade race of julyars who go
from village to village and generally purchase the refuse, and being
thus of a more speculative turn than the others.

2nd.—The stream goldwashers, some of whom are settled on certain
“nullabs and regard them as private property as far as the gold is
.coneerned,

In the basin of the Mulpurba there is only one goldwasher and
his son, avowedly practising the trade. He is a Mussulman, and has
followed the profession of his father and graudfather, both of whom
derived their bread from the auriferous gravel of the affluents of
the Mulpurba,

The goldwasher at Belowuddee died not long since, and no one
has succeeded him.

I was assured by an intelligent natwe at Saltoor, that sinee the
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liberal assessment of the land introduced by the Revenue Burvey,
many of the goldwashers in that part of the country, had taken to the
cultivation of the soil as a more certain means of gaining & livelihood,
than the precarious one of gold seeking.

It is not improbable that the knowledge of certain streams contain-

ing gold has been lost by the goldwashers dying, or abandoning their
trade when the gold washing ceased to be remunerative.
" To this class also belong a wandering set of washers. Their
accupation is, however, mysterious, for although I have met with many
of them, they never appeared to be at work, and alchough maintaining
that they did not realize more than two or' three rupees from their
labour in a month—jyet I could scarcely get them to work for me at
three times that rate, and they would not remain with me more than a
day or two. Some of these even came here from Bellary and Humpa,
in the Madras Presidency. '

The scttled goldwashers use a trough about four feet long and nine
incles high, with a breadth of rather more than a foot ; for washing the
gravel, it is propped up on stones in a sloping direction on the bank
of the stream and while one man throws in baskets full—of gravel, the
other stirs it- up with his hand and pours water on it. The larger
gravel is thrown out, and the process is completed in a circular shallow
dish about eighteen inches in diameter and four inches deep. The trough
correspouds with the cradle used by Europeans, the circular dish with
the prospecting pan.

Having eollected a certain amount of gold dust (for small unggets
are extremely rare) the goldwasher amalgamates it with mercury, and
having sublimed the latter on charcoal, he sells the gold to the Shroff.

Geological structure of the basin of the Mulpurba Belgaum district.

The basin of the Mulpurba is bounded on the west by the last ridge
of the great overlying trap formation of the Deccan. On the north by
the sandstone hills of the Gokank bell, which here sends an offset to the
south, meeting an elevated Bell of Schistose rocks which forms the
eastern boundary. ’

The river Mulpurba in its course to the north east has forced a
passage through the sand-hills near Pursgurh.
The trap range on the west is about 400 feet high. The elevated
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troet  of schistose rocks on the east has a general elevation of nearly 300
feet above the level of the river, and on this elevated ground are situated
Taggoor, Kittoor, and Dharwar, The water-shed runs in a direction
nearly E. N.E,, from Kittoor to Pursgurh. The rocks met with in the
basin are the Hypogear schists principally, and they predominate in the
following order, proceeding eastward, :

Micaceous schist, Talcose schist and slate and Chlorite schist and
slate ;—associated with the Mila schist in one part of the basin there
is a clay slate, and in the Chlorite slate district there is a red argillace-
ous rock, sometimes thick bedded, at other times appearing finely
schistoze.

All the rocks have been subject more or less to the disturbing and
metamorphic effect of igueous agency which appears to have been at
work not far below them. ‘Trap and Syanite are developed in many
places throughout the basin, and are frequently visible in nullahs and
depressions. I did not, however, meet with any hills composed of these
igueous rocks, although about Hoobly and Taggoor the trap is seen
projecting from the surface in long ridges, which being jointed by
planes at right angles appear like lines of blocks. The trap a few
miles from Hoobly assumes quite a different aspect from any varieties
I bave meet with in the great Basaltie district.

It is here a crystalline greenstone with white and light green colors.
It retains the sawe characters wherever I have met with it among the
Schistose rocks. Specimens from Dharwar, the Kupputgood lills, and
Baghulkot, all present the same appearance, It is sometimes porphyritie,
long needle crystals of felspar traversing it.

Having thus broadly lnid down the geological features .of the basin,
I now proceed to give a few details regarding the structure of certain
purts which came under my observation,

Proceeding from Belgaum to Dharwar the road lies across the trap
range which forms the western boundary of the basin,

On descending the east side of this bill the first thing which strikes
the attention is the abundance of fragments of iron ore of a schistose
structure, and quartz, Many of the fields are covered with those
fragments which subsequeut observation shews to have come from large
ridges of ferruginated and quartified schists,
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THE KUPPUTGOOD HILLS.

At Dumul the main range of the Kupputgood is about one thousand
feet Ligh. [t presents a bold and almost linear outline, in which
respeet it differs most strikingly from the mammiform and conical
outlying and subordinale ranges,

The sides are exceedingly steep, and are covered by red argillaceous
slate, which” on the east side is converted into a quartz and iron slate,
The nucleus of the hill, which I suppose to be granite, is not, so far as [
am aware, uncovered, but on the east and west grnn’ite is Jargely
developed. Between Dumul and this main range there are two outlying
ranges having a direction N, N. W. Tley are composed of talcose
and micaceous slate of a highly quartrose character. Intercalated, too,
among these are beds of altered slate converted into iron ore,

Mica slate and Gneiss appear at Dumul,‘and are the rocks principally
met with in the plain which extends from the Kupput Hills northwards
to the sandstone at Badamee and Gudjundughur. !

Red Felspur Granitg and Syeuite are seen in veins and dykes
traversing the Gneiss. .

In the section of the Saltoor Pass which lies between the main
range and a system of hills to the north, a prolongation of the range, it
will be seen that trap makes its appearance in many places.

At Dumul a trap Porphyry -is seen among the Gneiss, also dark
spheroidal trap. Between that and Dhonee the trap is in general
decomposed, it is mostly of the spheroidal variety, and theve is a great
. deal of kimkir associated with it. '

In many places near the trap intrusions, the Schistose rocks form a
brecchia cemented with the kimkir on the glaces of the outlying
range; next to the. plane there is a depth of two to three feet of a
concretionary limestone imbedding quartz, &e.; it is extremely hard.

In crossing the Hills by the pass, the dip of the rocks which is

" east on the Dumul side changes to west about two miles beyond the
village of Dhionee. The rocks there met with are taleose, and mica schist,
_red argillaceous schiste, and lastly chlorite slate in general greatly
altered by the intrusion of greenstone. It is among the chlorite slate
" hills on the west that the gold is found.

The greenstone has in many places undergone disintegration ; and

although externally it has merely a dark weathered appearance, yot
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when struck with the hammer it gives a hollow sound, and on being
broken is found to be quite light, having apparently been acted on by
an agency quite distinet from that of the atwosplere, whole Lills of it
being (to the core) quite rotten,

The chlorite slate is highly quartrose and indurated, and it is
difficult nccasionally to discriminate between this slate and the igneous
rock which has oceasionally been ejected between the strata.

The development of Iron Pyrites is exceedingly great in the gold
region; and were it not that all the conditions on which the large
development of the precious metal depends are here found in conjune-
tion with the Pyrites, it might be imagined that the small quantity of
gold now found in the nullahs in this part of the country was
derived from this source,—Iron Pyrites, as is well kuown, often yicld-
a small amount of goli,

I have occasionally met with small pepites of gold of a pear shape,
and so smooth that at first I thought they must have come from the
goldsmith’s furnace; but I subsequently met with them in gravel
removed from villages, and where it was impossilile to couceive that an
artificial product of this kind could have found its way,

I have lately learned that the gold in Australia, when found in

small pieces, bas this appearance, looking as if it had undergone
fusion in a furnace.

E Section through Soltoor Pass. w
T N——e TP, :
.?L\/.b < = g c i g ﬂqf‘{’a"’/ . 4—«-.4—- 9‘-Q
e R B sl it G =g Tl
1 8 3456 789 10 11 12 13 M 15 18 17 18 19

1. Gneiss and Hornblende schist. 7. Talcose Schist and quartz.  13. Trap and much Iron ore.
2, Spheroidal basalt decomposed. 8. Trap and brecchia of Schist. 14, 15, 16. Schistsalternating with

3. Mica Schist with quarts veins. 9. Mica Schist and quariz. Trap.

4. Dasalt. '10. Trap and brecchia of Schist. 17, 18, 19. Cblorite slate and
5. Mica Schist and quartz. 11, Talcose Schist and quartz. trap (Greenstone.)

6. Trap. 18. Mica Slate. ’

a.a. Main range of the Kupputgood red argillaceous slate and schist, silicious and Iron schists.
®.b. Outline range composed of talc and mica schist, red argillaceous schist, silicious and Iron schist.
¢.¢. Outline parallel to the above, and composed of the same rocks.

a.4.d. Red argillaceous schist and slate converted into Iron ove,

f.ff. Avgillaceous slates, red and grey, with much iron pyrites in them.

g-¢9. Hillsofad posed slaty Gr tone in chlorite slate district, gold regiom.
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Outline of the Hills on theside which has the Auriferous gravel—the West.
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Section at the point R.
w » '

N . ——
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l.—Granite covered with black soil, Anigeeree, 4.—Talcose Schists,
2.—Laterite and red soil,

5.—Mica slate, decomposed on the surface.
8.—Jaspideous bands N. by W.

6.—Gneiss, Mica slate, &c., covered with black
soil,

Outline of the Kupputgood from the Dumul side,

1,000 feet above the plain,

Section at right angles to the above.

(74
¢ dipssom, > %

a. This face is completely covered with debris of siliclous and Iron schist.
5% 1Is d of tal and' mi schists, but from large beds of Iron schist is

P

covered with thin debris.

¢. Hasatl a band of iron schist 60 feet thick, then beds of micacecus and talcose slate
full of quartz veins, )

6, A low hill having falcose quarts, and hornblende gneiss. f. Gnelss, Miea alate,
hornblende schist.
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Hills of decomposed slaty rock, broken into blocks containing
Iron pyrites.

— Sketch plan of the ground
where knolls of quartz de=
bris are meet with,
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Ancient Diggings.

At the point A. the ground looks as if it had been broken
up by diggings.

— o<

There is a congeries of koolls a few feet in height and close
together. On washing a basket full, a large amount of red soil

was found to be mixed with the quartz, although nothing but quartz

Chlor




-
16 MR. EDWARDS' .

pebbles, about an inch in diameter and angular, appeared on the
surface. Cubical and octahedral crystals of iron ore abounded in
the detritus, but no gold was found. About half a mile from this
the stream yields gold. _

The whole of the intermedite ground from the hills to the stream
is covered with detritus of quartz, greenstone, iron ore.

At one other place in this neighbourhood I observed the ground
- broken in a manner not unlike this. It was at the foot of a hill near
Julgargood ; the detritus hias quartz and iron ore.

(Signed) A. Arvroun, Lieutenant, Bombay Artillery.
On special duty,
(True Copy.)
(Signed) J. G. LUMSDEN,
Secretary to Government.

ART. IL.—Report of a Survey of the Taptes River, by MR. EpwArDs.
No. 4279 of 1852.—GENERAL DEPARTMENT.
- To the Secretary to the Geographical Society.

Sir,—I am desired by the Right Houorable the Governor in Council
to request the Society’s acceptance of the accompanying copy of the
report of a Survey of the Tuaptee river, by Mr. Edwards.

<« I have the honorto be, Sir,
Your most obedient servant,
J. G. LUMSDEN, .
Secretary to Government.
Bombay Castle, 30th November, 1852,

To the Collector of Khandesh.

SIR, -
Collector wiskes for an early report.— As you are anxious to
lay before Government at once, the result of my survey of the river
Taptee, made during the months of March, April and May last, I have
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the honor to submlt the following succiuet report, in anticipation of
the detail plan, estimate, and general report being prepared. )

2nd. Assistance allowed, and the plan adopted in carrying out the sur—-
vey.— Before proceeding with the report, it might be as well to describe
the assistance, and the instruments, that I had at my disposal, and the
system I adopted in carrying on the survey.. I was allowed Rs. 54 per
month for assistance, and was supplied by the chief Engineer with a 4-in.
Everest theodolyte, a Dumpy spirit level, and a hundred-feet brass
measuring chain, and ¥ also received an allowance of Rs. 100 for a
" boat for the purpose of taking soundings, &c. I prooured a boat 15
feet in length, 4 feet 4 inches wide, and which drew one foot of water
with noonein it. The plan I found most convenient and expeditious:
in surveying was, to take either fore or back angles, or both, as cir-
cumstances admitted, with the theodolite from the meridian, to chain
up between the stations, and to take offsets to the right and left of my
case line, with 10-feet offset rods, keeping the boat advancing parallel
to the chain, and the men in it giving out the depth of water from.
time to time,

3rd. Proposition for the navigation, bywhom made, and the survey
sanctioned by Government.—It was in December, 1850, being then em-
ployed in the Civil Engineers’ Department, that I first proposed my
scheme for the navigation of the Taptee; and in my letter to the Civil
Engineer, dated 31st December, 185(), requested that, should he think
well of my scheme, he would submit it for the favorable consideration
of Government, at the same time volunteering, should there be no other
person available, to make a preliminary survey to ascertain the feasibi-
bility of my plan.

4th, Government, in Mr. Secretary Lumsden’s letter, No. 2279,
dated 31st May, 183], approved of my proposal, and sanctioned my
being appointed to conduct the survey. The time for doing so, how-
ever, having passed for that season, I fixed, in accordance with para, 2
of Mr, Lumsden’s letter, on February last, as the most suitable time to
commence, In July, 1851, T was appointed Superintendent of Cotton-
Experiments ; and soon after my arrival here, to take up my new ap-
pointment, Lieutenant Bell, in his letter No. 559, dated 1lst August
following, informed me, that my connection with the Engineers’ De-
partment having ceased, the arrangement sanctioned by Government,.
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by which I was to have prodeeded for three months, on full pay and

batta, to survey, and report on the course of the Taptee, during the

dry season of the year, would no longer hold good, at least with refer-

ence to his department ; and recommended me, if desirous of following

out the proposed scheme, to lose no time in making a fresh arrange—

ment through my own immediate superiors, so that I might be able;
under a new sanction from Goveérnment, to proceed on the survey in

the dry season of 1852,

5th. As recommended by Iieutenant Bell, I did not make a fresh
application, as I considered it would be out of my province to do so,
my connection with the Engineers’ Department having ceased, and
moreover knowing that, in order to complete the survey, it would en~
tail the necessity of my absenting myself from my duties in the Cotton

- Department for upwards of three months; but on the receipt of your
Tetter, No. 1571, dated 16th October, 1851, I did not hesitate to com—~
ply with your wishes, and willingly undertook to make the survey to
ascertain the practicability of rendering the Taptee navigable, little
thinking at the time of the severity of the undertaking, the vast risk I
subjected my health to, and of the outlay of between 700 and 800 Rs,
of my own funds in carrying on the survey,—and all this I did with=
out an increase of a fraction to my pay., Such employment 1 would
1ot undertake again in this country, however well 1 might be re=
thunerated.

6th. The Right Honorable the Governor in Council, in Mr. De-
puty Secretary Richardson's letter, No. 84, of the 20th January, 1852
again authorizes the survey being made by e, which I accordingly,
commenced in March, and finished in May last,

Tth.  Where the survey commences and terminates.—I had originally
intended to have commenced the survey at the junction of the river
Poorna with the Taptee, but the Revenue Commissioner, Mr., Faw—
cett, from his local knowledge of the Taptee about Rumgam, told me

. when he was at Dhurrumghaum the last cold season, that it would be
quite high enough up if I was to start somewhere opposite Yawukh
Acting therefore on lhis advice, I commenced at the junction of the

Wangor river, which is the eastern limit of Khandeish ; on the left, or

southern bank of the Tapteo is the road from Saugor in Bundelchund,
through Hossungabad, Asseergheer, Bowda, Errumdole, and Malligaum
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to Bombay crosses the Taptee at-this place, and I terminated my sur-
vey on the beach to the N, N. West of Surat; and about half way
between if and the village of Randier, on the right bank of the nver,
the flagstaff on the castle bearing 156°.04".

8th. General description of the river and the country it flows tbrougla
~-The general character of that portion of the river Taptee which I
bave surveyed, 232 miles in length, is pretty much the same through~
out, The floods in the rains acting with greater force on the concavg
side of the river, throw up the gravel into shoals at the points whera
the river commences to change its course in an opposite direction, by
which are formed, in the dry season, a continuation of deep pools, having
no vigsible current, on alternate banks ; as they become the concave side
of the river averaging a mile and a half in length, and some are even as
long as ten miles. The water, as it flows in numerous channels with a
velocity of from two to three miles an hour over the gravel shoals, has
a general width of from 150 to 300 feet, and a varying depth of from
1 foat to 6 inches to 9 inches.

9th. Near Thulnair, in the month of April, I found the volume of
water then flowing to be equal to a stream sixty feet wide, two feet
deep, running at the rate of two miles an hour,

10th. In the province of Khandeish the banks are about sixty feet
high, consisting of an upper and lower one; the upper is composed of
black earth, aud is on a level with the surrounding country; but the
lower bank is of yellow earth, and is very much cut up into ravines,
As we advance into the Daung jungle, the spurs from the Sautpoora
hills, and the tail of the Western Ghauts, converge towards the river,
the banks become very high, as much in some places as 150 to 2C0
feet, and its previous character of an upper and lower bank has disap-
peared. On emerging out of the Daung jungles into Guzerat, the
banks are low, and the river widens very considerably, hitherto being
from 800 to 1200 feet in width, but which is now from 1,500 to
3,000 feet.

11th, The bed of the river throughout is fine gravel; with the ex-
eeption of at those places Where the few rock obstructions are met
with, and which but seldom exceeded a mile and & half4n length, there
is nothing to prevent cattle from walking along the edge of the water,
for the purpose of towing the hoats, Not a single quicksand ocours
in the whole lepgth,



20 MR, EDWARDS’

“12th, In the province of Khandeish, as far as Purkassa, the sur~
rounding country isflat, and well cultivated ; along the banks of the
river villages are very numerous, —to be met with at almost every three
quarters of a mile, At Purkassa, however, the jungle begins: the
villages and the cultivation- gradually disappear, until we arrive at
Kookurmoonda, beyond which nothing but a few Bheel huts, in clus-
ters of three or four, and an almost impeuetrable jungle without &
vestige of even a bullock track exists. The surrounding country is
slso rugged and hilly, and is very much infested with tigers: ‘this state
of country continues as far as Currunjah, a dnstance of seventy-ﬁve
miles.

18th, I thiok that it was in a flood, fourteen years ago, that several
of the villages in Khandeish, which were situated on the lower bauk
of the river, were swept away. The destruction of life and ‘property
was groat, and those that had the good fortune to escape were left des-
titute. I have observed that in no instance had any village that was -
situated*on the black earth suffered injury, whilst, almost without ex-
ception, those on the yellow earth suffered more or less; and in fact
the inhabitants have now deserted several of their old villages, and
founded new ones on higher ground,

14th, From Currunjah to Surat the river does not present any eha-
racteristic change, from ‘what has been already said about it ; the banks
are considerably lower, and the bed a good deal wider, and as it ap-

proaches Surat it gets more tortuous in its course. .

15th. Now that 1 have given a general description of the river, and
in order to be the better able to give a more detailed account of its
capabilities, with reference to my proposed scheme of navigating it, I
shall retrace my steps once more to the commencement; ard, for con-
venience sake, shall hereafter treat of it in the several divisions that the
obstructions naturally divide it into. ’

16th. Descriptioh of first division—from Wangore River to Adjunta,
49 miles 291 feet.—This division commences at the junction of the
‘Wangor River, on the line of road from Bombay through Malligaum,
Errondole, Sowda, Boorhaupoor. Asseerghur, and Hossungabad to
Saugor, and continues to opposite the village of Adjunta, at the be-
.ginning of the obstruction at the junction of the Boree river, a distance
of 49 miles and 291 feet, without presenting any further hinderance te_
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its being made navigable, than twenly seven gravel shoals and one
slight rock ledge,
* 17th. Second division—Boree River obstruction, 1 mile 795 feet.—
The obstruction at the junction of the Boree River consists of rock
extending more or less over a distance of one mile and 795 feet, Be-
tween the rocks several channels are to be found, but which at varying
distances have been blocked up by the force of the water in the rains,
wedging into the channels bolders of from one to four feet of cubical
contents: there are dlso a few rock ledges. The expense of clearing
away the bolders—cutting & passage through the ledges, and stopping
up all the channels but one—will not exceed Rs. 1,500.

18th. Third division—from Boree River obstruction to below Pur-
%assa, 58 miles 1575 feet.—From the end of the last obstruction to the
commencement of the obstruction below Purkassa, a distance of 58
miles and 1,575 feet, the stream isin every respect the same as in the
first division, the number of gravel shoals being thirty-six, and of rock
ledges 9.

19th. Fourth division— Purkassa obstruction, 1 mile 3,020 feet.—
This obstruction and that at the Boree River are very much alike ; this
one, however, being longer (1 mile 3020 feet), will cost more to clear
ity and I have accordin gly set down Rs, 2,500 for this purpose.

20th. Fifth division—from tke Purkassa obstruction to that com-
wmencing at Jappa Embly, 20 miles 2,143 feet,—The river still con-
tinues the same as has been deseribed in the first division, the only dif-
ference being that the rock ledges (equal to 1.900 running feet) have
increased, whereas in the length of this division, which is 20 miles and
2,143 feet, there are only ten gravel shoals. In some parts, however,
rocks appear in the middle of the stream, with deep water all around ;
this does not happen in any of the previous divisions, and will in
nowise impede the navigation,

21st. Sizth division commences at Jappa Imbly, and ends at the
{ermination of the Hirron Phal obstruction opposite Pipprespara, 1 mile
5,120 feet.— At the commencement of this division, opposite Jappa
Embly, the first obstruction occurs at which [ had to use the spirif
level. This obstruction is a rapid 605 feet in length, with a fall of
8.5 feet, or 71 7, and shoots over four successive rock ridges. From
here plenty of water flows between rocks and bolders, and after passing
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soven minor obstacles, reaches the greatest of all the obstructions met
with in the whole course of the river—the ¢ Hirron Phal obstraction,”
opposite the village of Pippreepara, The Hirron Phal. obstruction is
s rapid 725 feet in lengih, with a fall of 18,69 feet, or ygtyy. In the
Jongth of this rapid there are five ridges. I reckon that the whole of
these obstructions, from their commencement at Jappa Embly to their
termination at the Hirron Phal rapid opposite Pippreepara, a distance
of 1 mile 5,120 feet, can be removed so as ta make a passage for boats
such as I shall hereafter describe, for the sum of Rs, 17,300. I take
the opportunity of meantioning here, that I had not much difficulty in
taking my boat through—the description and size of which I have
given in the 2nd para : nor had I onde, fram the commencement of the
survey at the Wangor river to its successful termination at Surat, to
take the boat an inch out of the water.

220d. Seventh division—from the end of the Hirron Phal obstruc-
#ion to that below Currunjah, 51 miles 3,423 feet.—From the Hirron
Phal obstruction the water gets into a deep basin, surrounded by high
rocks, and from hence flows for about 2,500 feet in a chaunel eighty
feet wide and of considerable depth, with high rocks on both sides,
whence the rocks terminate ; the bed of the river becomes gravel, and
the stream assunies its former character; the left bank, however, be-
ocomes more rocky, and several dykes are mow met with, Below
Koktee there are several isolated racks in the ehannel, which will cause
but little obstruction, as there is plenty of water, At Koydah the bed
of the river is rock for aboyt a mile ard a half; for a portion of the
distance there are two channels, but the only obstacles are a few rock
ledges, ridges of loose bolders, and at one spot the narrowness of the
channel for about thirty feet length. On emerging from the rock the
gtream again winds in the gravel bed, past the fort of Baujroad to Cur-~
runjah, with only two intervening rocky portions, the one commencing
below the deserted village of Kooroopora, and the ether opposite the
village of Kupoor, both of which presenting but slight obstructions,
In the rocks opposite the village of Kupoor coarse grained freestone
appears, being the only place on the whole river at which I have ob=
gerved it. From the commepcement of this division at the Hirron
Phal to its termination below Currunjgh, a distange of 51 miles 3,423 .
foot, 3,120 fast of rock ledges and 21 gravel shoply qpour,
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23rd. Etghﬂl dmxzon—-from the Currunjah obsiruction énding at
Wharriat, 1 mile 2,495 feet. —This obstrudtion, like all the former ones,
consists of the bed of the river being rocki The stream for some dis-
tance flows in one channel; whén it separates into two aud rejoins
opposite the village of Whartiat, thé one channel following tle right
bank, and the other the left. After carefully examining the two, I
found that the one on the left bank was the best, though the greatesé
quantity of water flows through that oh the right. The boat was also
taken through the channél on the right bank., Thé only work re.
quired to render tlie channel on the left bank navigable will be the
confining the water to the one stream, removing the loose bolders, one
slight rock cutting, and another rock cutting 300 feet in léngth by a
mean width and depth of 12 féet by 1 foot; the cost of executing
which I estimate at Rs. 2,000,

24th, Ninth division—from Wharriat to the obstruction Lelow Kur<
rod, 11 miles 45 feet.—Through this division the water is in very ex-
-tensive pools, being both long, wide and deep. Opposite the village of
Shar some rocks are met with, and below Maundwee several isolated
rocks appear in the channel, but offer no obstruction, the only impedi-
ments being sixty running feet of rock ledgés, and one gravel shoal.

25th. Tenth division—commsnces below Kurrod at Kurreepoora, and
ending below Kungaralee—8 miles 3,030 foet.—This obstruction differs
very materially from all the former ones. From its commencement to
Cumlapoor the water oceupies almost the whole bed of the river, and is
studded with an innumerable number of isolated rocks, rising but a few
feet above the surface, and having great depth of water on all sides:
By looking down on these rocks from the top of the bank it at first
sight puzzles one how a boat can pass through ; but, by a closer inspec-
tion, it i3 easy to trace several good channels, winding between the
rocks. In order, however, to make it easily and expeditiously passable,
the channel must be properly defined, in some places straightened, and
all the other channels must be blocked up,

26th, A little below Cumlapoor the river assumes exactly the same
character as the eighth division: just above Cumlapoor the water
pnsses through a large dyke in two narrow streamws, which immediately
rejoin, but soon after again separate into two,—one channel follows
the right bank, and the other the left, with massive sheet rock between
them to opposite the village of Bhaggugha,

L
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27th. Iam not certain, on a closer examination; which of the two
channels would be found the hest: the boat passed through the one on
the left, and I accordingly confined my attention to that channel.

28th, If the left channel is adopted, the work to be done will be, to
turn all the water into it a slight clearing for 3150 feet, and a rock
cutting of a mean width and depth of 12 feet by 1 foot, for 800 feet in
length. : : ‘

29th., From opposite the village of Baggaghaon the left bank to
some distance below Kungaralee on the right bank, the description
given in the 25th paragraph of the first portion of this division will alse
refer equally correct to this portion of it.

30th, The cost of overcoming the whole of the obstacles in this
division I estimate not to cxceed Rs. 7,000.

3lst. Eleventh division—jfrom the obstruction that terminates below
Kungarales to Surat, 21 miles 5,175 feet,—Immediately on leaving the
last obstruction rocks continue in the channel for some distauce, pre-
senting, however, but slight obstrugtion. Before arriving at the vil--
lage of Pipprew, one portion of the water runs in a stream towards the
left bank, whilst the other flows nearly in the middle of the river.
Nearly opposite Pipprew the left stream again divides in t wo, one por-
tion running between the left bank and a lofty island about two miles
in length, and which is thickly covered with Babool jungle, whilsé
the other portion rejoins, opposite Pipprew, the main stream that I
have before said flowed in the middle of the river. After passing the
island, the water is again collected intp an extensive pool, with a few
rocks here and there, to opposite Patna. In the rains boats from Surat
come up to this place for the purpose of loading timber.

32nd. From Patna to Surat but very few obstructions occur. The
bed of the river being gravel throughout, the pools are long, wide and
deep. 'The spring tides affect the river to between Bhadda and Whar—
ruck, and the ordinary tides up to Baracha. The number of dbstrue~
. tions in 31 miles 5,195 feet, the length of this division, is only equal
to seventy running feet of rock ledges, and six gravel shoals.

33rd. Data for Estimate.—In estimating the cost of clearing the ob-
structions, so as to obtain a depth of 1 foot 9 ipches' to 2 feet over the
shoals and rock ledges,—the only work that will be required to be
be done to the shoals to obtain the above depth, will be to confine the
stream to one chaunel, about sixty fect in width, which can casily be



SURVEY OF THE TAPTEH RIVER, 25

“done with only gravel, and the earth from thie banks, Twenty rupees
will, on an average, be found an ample allowance for each -shoal.
Through the rock ledges a passage twelve Feet in length, Ly two feet in
depth will be sufficient ; and as the depth of the rock to be removed
will sdldom exceed one foot, I reckon on an average two rupees per
running foot as more thaan enough for the purpose. For the ¢ Jappa
Embly” and “ Hirron Phal obstruction™ I have allowed ten rupees
per running foot, besides an additional sum of Rs, 1000 for turning off
the water.

34th. Abstract Estimate.—The cost of executing the whole of tlre
works, so as to remove all the obstructions on the Taptee, and to open
navigation in the first plaee for a distance of over 232 miles, will be as
follows :—

1st Division - - - -

- Rs. 580
2nd  do. - . - - - - 1,500
3rd do. - - - . - - 900
4th  do. - - - - - - 2,600
6th  do. - - - - - - 4,000
6th  do. - - - - - 17,300
7th  do. - - - - - - 6,660
8th  do. - - - - - . - 2,000
9th do. - - - - - - 140 .
roth do. - - .. - - - 7,000
11th do. - - - - - - 260
: Rs. 42,840
Contingencies and Extra Establishment at 25 .
per cent. - - - - - - 10,710
Total - -

- Rs. 53,550
The above does not of course mclude the cost of ‘superintendence.
3ith. Annual Outlay, &e.—I Lelieve the following will be fouud an
ample annual allowauce for keeping open and improving the naviga-
tion, confining the water periodically at the gravel shoalsm

Clearing away the bolders that may be thrown

into the chanmels, aud stopping up the

extra channels that may be opened in

the rains - - - - Rs, 5,500
Havildars, naiks and peons - - - 3,000

Total annual cutlay - - Es. 6,500
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36th. Description of boats proposed to be used.—The kind of boats
that I would recommend to be at first used should be 96 feet in length,
8 feet wide by 2 feet deep, “with perfectly flat bottoms, vertical sides,
and rectangular ends—the bottoms to commence to taper up at 8 feet
from both ends, like a shovel, so as not to present any obstaclayto its
easily gliding over the water. The bottom and sides to be of 1i-inch
plank, running longitudinally. The ribs to be of plank 14 inches thick,
by 8 inches wide, running transversely, and spaced 8 inches apart;
the planking and ribs to be securely and well rivetted together, A
keelson, 6 inches by 4 inches, to run the whole length of the boat. A
gunwale, 6 inches by 24 at the sides and ends: eleten beams across
the top of the boat to be firmly secured to the gunwale; and a beam,
6 inches by 4, to run the whole length of the boat under the transverse
beams, and to be supported by eleven stanchions from the keelson.
The above description of boats could be built at Koonkurmoonda,
where wood is cheap and plentiful, for Rs. 500 each.

37th. Available tonnage of boat for freight.—I roughly calculite on
43,648 pounds as the weight of water displaced by the boat with a.
draught of one foot ; and by deducting 14,620 pounds as the weight of
the boat, the men and the stores for one month leaves 29,028 pounds,
or nearly 13 tons, as the available capacity of the boat for cargo, at a
draught of one foot only, )

38th. Cost for conveying one ton of goods.—Supposing that each
boat will be able to accomplish eight trips in the season, which I have
no doubt can be done when the men get well acquainted with their
duties, and when it is considered that they have the force of the cur~
rent in descending, and of the strong westerly winds in ascending, then
we have—

Men's pay for twelve] months - - - - Rs, 800
Interest on money in boat - - - - 50
For renewal and repair of boat - - - 100

Total of yearly expense - - - Rs. 450

Therefore, as it has already been inferred that eight trips can be made
in the season, and by taking down thirteen tons in each trip, 104 tons
of goods will be conveyed in the year. The cost being Rs, 450 for 104



NEW DIRECT ACTING HYGROMETER. 27

tons, one ton will cost Rs. 4,5.5 or 3,5, 8 pies per ton per mile,
In the above calculation nothing has beeu taken into account for the
profit of the return trips,

39th. The trade of the different countﬂes that would likely go down
the Taptea.—It is to be presumed, in the first place, that the whole
trade of Khandeish will go down the Taptee, a great portion of
that of Berar Oomrawutty, being only 130 miles distant, the trade
from Bundeleund, passing through Hossungabad, and the whole of the
traffic from Indore along the Agra road would be diverged down
the Taptee to Surat,

40th, Whether Coal from Hossungabad might not be taken down the
Faptee.—1t is not at all improbable but that,at some future period,
it might be found advantageous to send coals from the coal fields near
Hossungabad, down the Taptee.

41st. Necessary to have the assistance of a native drafteman to pre-
pare the plans quickly.—As my duties in the Cotton Department will
not admit of giving my undivided attention to the preparation of the
detailed plan, estimate, and report, I would beg to suggest, should
Government be anxious for their early completion, that I might be
allowed the assistance of a native draftsman from Bombay, With=
out one I cannot hold out any prospects at what time they will be
furnished.

Superintendent’s Office, Dhurrumgaum,
. 10th September, 1852,

ART., IIL—T%he Direct Acting Hygrometer. By C. G, E. Fonp, of the
Madras Army, March, 1858,

IN bringing this New Hygrometer to the notice of the Geographical -
Soctety, I would beg to observe that, of the numerous descriptions of
this class of instruments which have been devised, none has satisfied the
requirements of science. Of the few still extant, the one considered to
be, by general consent,the most perfect, Daniell’s, may be so theo=
retically; nevertheless it is not found to be so in practice, and our
ablest- meteorologists have concurred.in stampiog it as & faulty instru=
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ment. Two other kinds had partial notice and employment at tho
period of their introduction, but these are now seldom met with, I
refer to the burnished . gold cup having a thermometer bulb in centre,
and the exhausting syringe to which is attached a cylinder containing
8 thermometer and a slip of burnished gold. I am not acquainted:
with the construction of Regnault’s “Hygrométre Condenseur”, nor
have I been able hitherto to gather any deseription of it; yet I should
imagine it to be, from its name, a mediate instrument, similnr to the
three first adverted to,—that is to say, the temperature is glveu at two
points by some medium, as the ether in Daniell’s, ’

As just stated, the principle in the above three Hygrometers is, that
the dewing temperature is obtained mediately,—the ether By evapora=
tion causing the black bulb in Daniell’s, and the burnished surfaces in
‘the other two, to be sufficiently cooled to condense on them the
humidity contained in the ambient air, while the thermometer is sup—
posed by the same means to suffer a similar loss of caloric, and thus to
mark the corresponding temperature at which the deposition of dew
transpired. On this condition of identity of temperature the value of
the instruments under notice solely depends. Meteorologists are dis—
posed to deny the existence of such a condition, and some of our ablest
enquirers pronounce Daniell’s to be an imperfect instrument; and to
this conclusion I have arrived from the following irregularity in its
action, which I have not found remarked upon by other observers,
‘When the white bulb of the instrument was plunged into a glass of
frigorific mixture, the internal thermometer would descend, say 20°,
and dew gradually deposit on the black bulb, but any agitation of the
instrument would cause an instant depression of six or seven additional
degrees, and a copious formation of dew would result, At first I in-
ferred from this that the disturbance of the surface of the ether had
induced a more speedy evaporation : still, if this had been the only
eause of the anomaly, one would have expected that, if agitation of the
instrument were enforced from the mowent the cooling the white bulb
commenced, the dew point would be the same as that shown when the
instrument was in a state of quiescence, only brought about more
rapidly. Such, however, was never the case, but invariably 4° or 5°
lower, albeit the experiments were conducted with the least possible
interval, I believe we must attribute this peculiarity chiefly to the
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feeble heat-conducting power of ether (and of fluids in general) giving
rise to strata of various temperatures within the black bulb.

In the absence, therefore, of a hygrometrie instrument on which im-
plicit reliance could be reposed, it became a matter of great importance
to introduce any which would possess freedom at least from the objec-
tions ascribable to, if not advantages in other respects over, its prede=
cessors, After revolving the essentials for such an instrument fre-
quently in my mind, and detecting in many contrivances faults as
prominent as those in the instrument already alluded to, the one before
you was devised. Itis necessary to premise here that it is, in a mace
ner incomplete, as the thermometer should have had a black bulb to
shew the dew deposit more distinetly. Yet the principle will be equally
well illustrated by the instrument in its present stz\te. I had not a
small black bulb thermometer ayailable.

A description is barely needed. Its simplicity is. very striking.
Half of the bulb of a small thermometer is admitted to the interior of
n pewter cup, while the other half projects externally in the air, a ring
of cement surrounding the bulb, and rendering the cup at the place of
perforation watertight, When the instrument is required for use the
cup is three-fourths filled with water, and some frigorific composition
of nitre and sal-ammoniac introduced, the lid closed, and the contents
agitated by the spindle. The half of the bulb being in contact with
the cooling mixture the reading of the thermometer is speedily re-
duced, until the dew forms on the outer half—the temperature at that
instant being recorded, If.it be admitted that the thin film of glass
af the portion of the bulb exposed to, the air has the same temperatu;e '
as the mercury, it is manifest that the tamperature of the dewing point
hus been correctly indicated. If this admission be withheld, it is diffi-
_cult to conceive how any thermometric readings can in strictness escape
question, :

The advantages of this construction, which I propose to call a
% Direct Hygrometer,” are, its small cost, about one-fifth of a Dahiell’s
Hygrometer ; the feasibility of employing thermometers scaled to one-
tenths of degrees; the promptitude and facility with which it can be
used ; the small expense of using it; the little risk of breakage; and
the undeniable character of the deductions, I am endeavouring to ob-

“viate one objection which this instrument, a3 now constructed, has in
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common twith Daniell's and others—the necessity of removing the eye
from bulb to. scale of thermometer : and for the fulfilment of this end,
I have sought the aid of Colonel Sykes, to procure, if practicable,
thermometers with flatfened black bulbs—one surface of which shall
be a perfect plane,—my aim being to reflect thereon the thermometer
seale by mirrors, and thus enable the observer to note the reading and
deposition of dew at precisely the same moment. This arrangement
would, I conceive, perfect the instrument.,

In conclusion, I wish to say, that I shall feel particularly thankful
if the members present would discuss the features of this instrument,
and instruct their Secretary to be good enough to communicate the

result to me, ‘

. C. G. E. Forp.
Nursingpore,

15th February, 1853.

ARrrT. IV,—Geological Report on the Bagulkot, and part of the ad-
joining Talooks of the Belgaum Collectorate. By Lieutenant AYTOUN,
of the Artillery.

No. 994 of 1853,
To the Secretary to the Geographical Society, Bombay.

SIR,—In continuation of my letter (No. 4465) dated 27th December last, I am
directed by the Right Honorable the Governor in Council, to transmit to you
copy of a further report drawn up by Lieutenant Aytoun, of the Artillery, now
engaged on the Geological Survey of the Belgaum Collectorate, with an illustra-
tion of the geological formation of the districts hitherto examined.

*.2. Government has no objection to their being published, should the Society
see fit to include them in their “ Transactions,”
I have the honor to be, Sir, your most obedient servant,
1J. G. Lumspex, Secretary to Government.
BoMBAY CASTLE, 22nd March, 1853,

TaE district to be described is the area included between the rivers
Kistna and Mulpurba on the north, south and east, and a line drawn
through Gulguleh, Kulludgliee and Badamee on the West.

Its outline is nearly triangular, the two rivers forming the sides of a
triangle, of which the line drawn through Kulludghee is the base.

In a north and south direction its greatest length is about fifty
miles ; east and west about forty-five. '
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From the granitic basin of the Kistna at Beelgee on the north side,
to the basin of the Mulpurba at Jalcahal on the south, where the gra-
nite re-appears, the whole of the district belongs to what the late Dr.
J. G. Malcolnson termed the ¢ Argillaceous Limestone Formation.”

The sandstone, schists, and limestones composing this formation are
here so altered by igneous agency as to render it probable that the
granite, though nowhere visible on the surface within the area oceu-
pied by these rocks (except on the sandstone ranges which form the
boundary of the formation on the north and south); extends below from
one end to the other, and that these rocks are but a shell covering the
Plutonic rock, : '

The district as far south as the parallel of Kutteegeeree (or about
sixteen miles south of Kulladghee) is composed of parallel ranges of
sandstone and conglomerate, separated by valleys in which limestone
and schistose rocks are developed, These sandstone ranges trend in
the direction of the dominant strike of all the rocks, from W.N.W, to
E.S.E. The valleys are in general covered with black cotton soil,
mixed up with which there is in many places a large amount of detritus
of various rocks,

There are lines of dislocation and disturbance in a nearly N,N.E.
direction, at right angles to the dominant strike of the strata, and con-
nected with them are some striking phenomena which may in this
place be alluded to.

1st. On these lines of disturbance narrow gorges, or gaps, have been
formed through the hill ranges,

2nd. The course of the rivers and nullabs is much influenced by
these lines; a river flowing in its normal direction to the east is
deflected at right angles, and flows through, occasionally, gaps in two
successive hill ranges.

8rd. The rocks exposed in many of the nullahs which follow these
lines are more particularly disturbed and altered. The strata are
deflected at right angles to their usual strike ; the schistose rocks are
often in a fragmentary state—forming a brecchia; and the limestones
are so indurated aud silicified, as to strike fire with steel.

Thesg, phenomena are the effects of an igneous agent acting at a
period subsejuent to that which clevated the rocks, and impressed
them with their W.N.W, strike. I am inclined to think that they may
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be referred to the epoch of the Basaltic effusion, and that the disturb-
ances are due to dykes of basalt underneath the locally affected rocks.
The rivers being in flood during wy stay in.the district, I Lad not an
opportunity of studying the best spots for the development of the
igneous rock ; nor at the gorges where the rivers have most probnbly
laid .bare the igneous agents: but at Bagulkot, where the Ghut-
purba passes through a sandstone range, I observed basalt above .the
surface of the water. There is a brecchia composed of fragments of
Jimestone and red schist in a base of ealespar at one place near Bagul-
kot—it passes into rhomhohedral ealespar rock, occupying a breadth of
about twenty yards in an east and west direction, The direction of
this dyke (if it may be so called) is N. E. by N, It will be described
in detail when I come to notice the Limestone Valley of Bagulkot.

I do not consider this Brecchia as an igneous cffusion, but that the
breaking up of the rocks in situ, and a subsequent igneous or electro-
galvanic agent has given rise to this singular product.

There is a brecchia at Kulludghee through which wells have been
sunk to the depth of thirty feet. It is composed of fragments of
quartz sandstone in a calcareo-argillnceous base. This, I am inclined
to think, is the result of the breaking up of alternating bands of sand-
stone and schistose clay. The fragments are generally prismatic.

Wherever the sandstone becomes a quartrite it is, almost m\a-
riably, divided by planes longitudinally and transversely, occasionally
in such number that the prisms are scarcely an inch across.

A slight convulsive movement would be suflicient to dislocate and
disorder the upper beds of sandstone so divided; and accordingly
there are few spots on any one of the parallel sandstone ranges where
the strike dip or bedding are visible, owing to the accumulation of the
prismatic fragments of the broken up beds.

The south part of the district is composed of a widely extended
sandstone tract. It presents a preecipitous frout to the Black Plain of
the Mulpurba, the bouunding Lills being from 250 to &00 feet high.
Granite appears below the sandstone of these hills' at Jalechol, and
goeiss and felspar rocks extend across the Black Plain to the very
foot of the Kuppylgood Hills. The trend of this saudstone tract ap-
proximates to that of the ranges to the north, taking the direction from
Moorgoor as the point on the west, and Gudjunderghur as the eastern



GEOLOGICAL SURVEY OF THE BELGAUM COLLECTORATE, 33

extremity, The trap deflects it to the north at Moorgoor, but it re-
sumes its W.N.W, direction in the hills north of Belgaum, and onwards
to the summit of the Ghauts. It is this sandstone which again appears
in the Concan at Achre, Malwun and Motee (ten miles north of Vin-—
gorla), if an opinion may be formed from the general direction of the
tract. *

Adopting the views of Elie de Beaumont regarding the period of
the elevation of mountain chains, this elevated tract would be referred
to his Pyreneo—-Appenine system, traces of which he is already said to
have found in the chain of the Ghauts.

The infusion of iron into portions of all the stratified masses, which
appears to have characterised one epoch of igneous activity, has.given
rise’to an abundance of iron ore in most parts of this district; and
associated with the iron (and most probably effused at the same pe—
riod), there are ores of manganese. The beds of all the nullahs
abound in titaniferous iron sand, and the black soil also contains it in
large proportion. There are traces of copper in the limestone near
Kulludghee.

The limestone at Bagulkot has been.of manganese, but this metal is
more frequently met with amongst the sandstone in veins of quartz,
Specular iron is found in the same situation, but Hematite quartz iron
ore and argillaceous iron ores are the more frequent varieties.

Iron has at one time been smelted very generally throughout the
Talook, and the slay from the old furnaces may still be observed in
different localities. The scarcity of firewood in the northern parts of
the district, and the introduction of English iron, have been the causes
of the extinction of this manufacture. A few furnaces still exist in the
southern part of the district, where there is more jungle on the hills,
The ore seleated for smelting is a very poor iron clay, and the iron
produced from it is of inferior quality.

In the localities where the iron ores most abound Laterite makes its
appearance. On an elevated tract between Bagulkot and Kulludghee
there are ridges of this rock, stratified and jointed, and following the
same strike as the other rocks of the district. It'is interstratified with
sandstone and clays, and is in my opinion the clay of the locality with
an infusion of iron, subsequent oxygenation having produced its
present form.
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" The black soil of the valleys is frequently underlaid by a stratum of
lateratic gravel, the detritus of ridges, perhaps, similar to those just
mentioned, which diluvial action has worn down. This gravel may
sometimes be seen-concreted into a firm mass, and all trace of its con—
glomerate structure becoming -obliterated, from one pebble being as it
were fused with the other, ,

The junction of the Great Basaltic district with the Granite of the
Basin of the Kistna, occurs about three miles north-west of Beelgee.
The gneiss and hornblende schists are much decomposed near the
Jjunction.

The trap passes below the just Sandstone Range on the north, and
appears in the valley beyond, alternating with undulations of sand-
stone, »

The nodular and prismatic varieties of basalt are the most common;
it is occasionally slightly amygdaloidal.

The black soil has not all been -deposited into a quiescent state, Tt
may occasionally be seen alternating with thin layers of fine gravel, as
if there had been an intermittent action, a stronger current prevailing
at one time than at another. It is also frequently mixed with rolled
fragments of iron on ‘quartz and other rocks, and on being washed
yields a fine quartrose sand, and a large quantity of titaniferous iron
sand, a basket of which contained fifty pounds of soil, and was taken
from a field far above the present drainage of the country, yielded—

Fine quartrose sand and gravel (iron ore, quartz, &c.) the
pebbles rounded, and about } to 3 inch in diameter 2} lbs.
Titaniferous sand - - - - - 8,

Another basketfull yielded as much as eight pounds ef gravel, and &
proportionateé quantity of iron sand. Even when no pebbles are visible
in the soil I have found, on washing it, that they often abound.

The black soil does not appear to be of great depth in this district ;
it is often lqcally distributed about Kuludghee, where limestones and
the bed of ‘dituvium (which appears every where to underlie the black
soit) appear on the sarface. This is -also the case about Bagulkot,
until we penetrate to the valley of the Kxatna, where a great depth of
goil prevails,

The gravel bed below the aoxl will prove an useful auxiliary to the
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Engineer, when, in the progress of improvement, ronds shall be con-
structed across the black soil plains. I have observed in many of the
black plains of the Southern Mahratta country, that the country roads
are often along the beds of nullabs, which are selected on account of
the hard gravelly bed exposed by the washing away of the soil., .

I now proceed to describe in detail the several Sandstone Ramges,
with their intervening valleys, commencing in the north, near Beelgee..

FIRST SANDSTONE RANGE.

The strip of land beween the Kistna and the first Sandstone Range
is composed of granite, gneiss, and hornblende schist (the felspar and
hornblende being in separate lamina) ; the latter two rocks are in a
decomposed state about half a mile from Beelgee.

The first Sandstone Range extends from Beelgee to Gulgulehin a
slightly curvilinear direetion, very nearly approaching a line W.N. W,
and E,8.E, At Beelgee it makes a bend to the southward, and here
strata are a good deal thrown about, and the hills projegt in short
headlands with ravines between them. The granite is well developed
in these ravines, and is also visible about sixty or eighty feet up the-
hill, intruding on grits and conglomerates, which then form the lower
beds of the sandstone.

A red porphyritie felspar rock of prismatic structure, but much
decomposed, is seerr at one point about sixty feet above the base
of the hill. There is also here a rock composed of red felspar and
translucent (and sometimes transparent) quartz, which much resembles
red Egyptian porphyry. Some varieties of it, when seen in blocks
which have been slightly rounded, look much like a conglomerate,
from the large fragments of quartz in them, but on being broken they
have not the appearance of a mechanical origin. ‘

Some of the beds of sandstone about Belgaum, of a higlily crystalline
eharacter, have been, I think, derived from the abrasion of rocks like
those above mentioned ; and they are probably the ancient rocks of the
district which have furnished ‘materials for the lower beds of sand-
stone. I wasat one time doubtful as to their origin, but having met
with highly crystallised compounds I now regard them as Plutonie
roeks,
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The height of the first Sandstone Range, above the black soil plain
of the Kistna, was ascertained by the aneroid barometer to be 200
feet. The thickness of the different rocks composing the bill behind
Beelgee is as follows—commencing at the top:

1. Quartrose sandstone, in beds 18 inches thick, white

and reddish - - - - - 80 feet.
2. Grits and conglomerates - - - - 40
3. Granite and felspar rocks - - - - 80

The sides of some of the headlands have a terraced aspect, from the
beds of sandstone projecting one beyond the other. The sandstone is
not divided, as in other ranges, by innumerable divisional planes. It
- forms a good building stone, and is. quarried with great facility.
About three miles from Beelgee a soft variety is largely quarried for
hand-mill stones, '

On the summit, where the sandstone is hardest, and most nearly
approaches to quartz rock, there are a few joints W.N.W. in the di~
rection of the range. The dip of the beds is at a gentle angle (10°) to
the south, ®

About three miles from Beelgee, on the road to Gulguleh, the trap
of the Great Basaltic district makes its appearance in low hills, extend-
ing apparently from the Sandstone Range to the bed of the Kistna, and
most probably crossing the bed of this river. In a south direction this
offset of the Basaltic District is met with in the valley between the
first amd second Sandstone Ranges, where it penetrates to the borders
of the schists and limestone, both of which it has broken up. West-
ward it continues to Gulguleh, when I observed it breaking in on the
sandstone ; and in the bed of the river near Gulguleh the river is pro-
bably crossed by trap dykes; but I had not an opportunity of verify-
ing this, owing to the river being in flood. I observed, however, a
rapid which indicated the existence of rocks below the surface, and
the very name Gulguleh, which is applied to the village on either side
of the river, probably owes its origin to the sound of water rushing
between rocks. The effect of an igneous agent acting more or less in a
rorth and south direction, transverse to the natural drainagé of the’
country, would be, that dams or lakes would be formed, and these
would exist only until the water flowing over the dam-head cut its’
way backwards through the dyke, when the dam or lake would be
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emptied. ‘That an obstruction of this kind formerly existed near Gul-
guleh is extremely probable ; nor has it even now been altogether
removed, if we may form-an opinion from the breadth of land over—
flowed when the river is in flood. There are two varieties of trap rock
in-this part of the district—the prismatic and the spheroidal, both so
common in the Great Basaltic district.

From Gulguleh I crossed the first Sandstone Range at its western
extremity. A fault exposes a dark greenish thick bedded flagstone,
which is cut up by divisional planes on the east side.

Sandstone.

Flagstone,

AV

This species of flagstone has been much employed by the Jains in their
temples. Jt is not exposed in other parts of the district, that I am
aware of. , : . '

The valley which lies between the first and second Sandstone
Ranges is, on the east towards the river, covered with a great depth of
black cotton soil, and no sections are exposed. But on the road be-
tween Kulludghee and Beelgee the black soil only occupies a narrow
strip near the north side of the second Sandstone Range, while the
rest of the valley to the foot of the first Sandstone Range is covered
with a very sandy soil, the debris of the rocks which underlie it.

More to the westward, between Kulludghee and Gulguleh, trap
alternates with sandstone ridges for several miles. '

Section from Gulguleh to where the Trap meets with the Schists and Limestone,

Sandstone,
o N.
8. . Malagerree / \\
j/ A&/-/.\\"‘—/-\_“‘m‘ﬁ < S
: b

9 S e d ¢ a
a, Trap near Gulguleh. d. Sandstone undulation
b. TFirst sandstone range.. e. Trap. :

c. Trap at Malagerree. . . ‘
s Lovg sandsto,:lge range much veined with quartz. Beds dip 70° south on the
top ; nearly vertical at tﬁe bottom, and thrown about.
g. Limestones and schists ; the latter brecchiated by the agency of the trap. .
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At Malagerree the beds of sandstone are broken up into small
prisms, which completely cover this side of the hill, and conceal the
direction and dip of the strata, This effect has doubtless been pro-
duced by the trap, which is seen in the section emerging from both
sides of the hill, and which, it may be safely concluded, passes below
these broken up beds,

SECOND SANDSTONE RANGE.

This range is about 180 feet high. It is composed of sandstone
and conglomerate, the former containing a good deal of felspar, the
Jatter having jaspideous schist and quartz imbedded in a firm silicious
base. On the south side the sandstone is almost a quartz rock; it is
broken up into fragments whieh conceal all the beds. The direction
and dip of the strata were nowhere exposed at any of the points 1
visited. This fragmentary state of the sandstone beds is common to
all the intermediate ranges between the first range at Beelgee and the
great Sandstone tract on the south, at Badamee,

Were it not for the sections exposed at the different gorges where
the rivers and nullahs find a passage from one valley to another, the
observer would be left in the dark as to the relative positions of the
sandstone of the hills and the schists of the plains.

It is not improbable that the gorge through which the river Ghut—
. purba passes at Yerkul may afford a section exposing the relative
positions of the rocks composing this range; and in this hope I.
visited the hills at Yerkul, but I was unable to complete my ex-
amination of the gorge on my first visit; and, owing to my
health failing me, I never obtained another opportunity of re-visiting
Yerkul. ‘

At its eastern extremity this range bends away at right angles—to
the north-east; I did not examine the hills in that direction,.having
left the district before I could accomplish this object. .To the west
of Yerkul this range is continuous for eight miles only, it is then in-
terrupted for several miles; but small ranges, prolongations of, this,
are met with to the north of Kulludghee on the Beejapoor road. In
a narrow valley on that line. greenstone of a homogeneous texture is
met with, intercalated amang the limestone and indurated schists.
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Be.tween Yerkul and Bagulkot the rocks exposed in the valley on
the right bank of the Ghutpurba, are shown in the seotion below :—

S,
3rd Bandstone Range. 9nd Sandstone N.

Section of Valley between

AN
/ \_ Bagulkot and Yerkul. .
R ey CRS Y .

13 9 T ed ¢ b a

a. Recond sandstone range, south side covered with debris; of the beds.

#. Indurated ferruginous schist.
c. Greenstone, both crystalline and almost homogeneous.

d. Green schists.
e. Greenstone crystalline with a schistose structure,

f. Green schists.
. Crystalline greenstone—slaty cleavage.
i, Third sandstone range—sandstone ternating with schistose clays.
1t is in this valley that the Ghutpurba makes one of thoss striking
aberrations from its natural course which have already been alluded to.

The subjoined sketch will best illustrate this :

River Ghutpurba.
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The erystalline greenstone, of which there is a great development in
the valley to the right of the river, has not, I think, had any part in form-
ing the gorges through the hills, It is intercalated apparently among
the schists, and it is itself schistose in structure; but a dark basaltic
trap, seen on the bed of the river, has most probably been the agent in
the formation of the gaps through these hill ranges, The nullah
which joins the Ghutpurba from the south also passes through gaps in
two sandstone ranges to the south, before it enters the valley of the
Ghutpurba at Bagulkot; and these gaps are nearly on & line with the
two through which the river has been shown to pass.

THIRD SANDSTONE RANGE.

On the left of the gorge at Bagulkot the hill is composed of a
jasper-conglomerate and a quartrose sandstone, having here and there
circular spots of a different hue from the base. These spots I take to
be pebbles, which have retained their colour, although in texture they
have been assimilated to the matrix. Conglomerates are not unfre-
quently fused into quartz rock in many metamorphic districts; and
this quartz sandstone is a very near approach to a compact quartz
rock, and very often passes into it.

The beds of the quartz sandstone are here broken up, and at only
one point did I observe an appearance of bedding. Where rocks are
cut up by numerous divisional planes, it is only by their relation to
rocks of a different composition that their bedding can safely be
decided ; and here the jasper-conglomerate on the north side of the
hill was the only rock-to guide me. Judging by this, and by the dip
of the rocks on the opposite side of the gorge, I determined the strike
to be W. N. W,, dip 40° south.

This accords with the dip of the limestone in the valley, and with
the schists and sandstone of the next range, where a clear section
places the bedding there beyond all doubt, On the right of the gorge

& hill with a temple on it is composed of a fine laminated clay, of a
whitish colour—not unlike Kaolin clay, which is excavated by the
natives for whitewashing, &e.

This clay is met with on the summit of the hill ; but to the eastward,

where the range attains a greater elevation, a schistose clay—probably
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the equivalent of this—is found overlaid with quartz sandstone, which
dips south at an angle of 27°. On the north side the strata are
so thrown about and dislocated, as to defy any attempt to lay them
down on paper. There is a good deal of a conglomerate composed of
quartz pebbles in a ferrugine-silicious paste, lying about in bloeks on
Temple-hill. It resembles the dinmond conglomerate of the south of
India. In the ranges to the south of this a similar conglomerate is not
un_l'requeutly met with. )

More to the eastward, about five miles from Bagulkot, I crossed
this range to Munneekuttee, where the following section was ob-
tained :—

S. N.

- Plain five miles east of Bagulkot.

Al

d ¢ 4 b a

a. Ferruginated schists, with much quartz and iron ore.

b. Sandstone beds broken up into prisms, 4-inch to 4 inches across.
cc. Laterite ridges, with a great deal of their detritus lying about.

d. Sandstone detritus.

At this point there has been an effusion of iron, evidenced on the
north side by the ferrugination of quartrose schists, and on the south
side by the laterite. But not only is the iron effusion apparent in the
rocks on either side of the hill, for on the hill itself the sandstone may
be observed in different stages of ferrugination up to a rich granular
quartz iron ore; and that the sandstone has not originally, on its depo«
sition, contained this iron, is proved by the fact of the ore being still
unoxidised. '

About ten miles “from Bagulkot, on a prolongation of this range,
there are low sandstone hills, with veins of quartz containing specular
iron. This sandstone here hasa red tinge, and is more granular than
that at Bagulkot; the beds are not so much broken up, and the stone
is employed in buildings.



42 : -/ LIBUTENANT AYTOUN'S

5 Limestone Valley of Bagalkot. N.

™ Fourth Sandstone Range, about four miles,

s 50° 8. 350 to 400 §, dip 20° 8.
TN P
! /// A VW“‘T”W
o i byl 7l i
J e d 4 b a

a. Ridge of schist and quartz brecchia.
b. Granular limestone.
¢. Compact limestone with chlorite slakes.

. d. Lithographic limestone alternating with white limestone, colored with
chlorite in part, and schistose limestone passing into clay schist.
J. Sandstone ridge, composed of sandstone alternating with schist.

The ridge a, seen in the section, on which the fort and town of
Bagulkot are situated, is about fifty or sixty feet above the level of the
river Ghutpurba, which washes its base,

In a well Iobserved a section showihg a brecchia of schistose elays
and fragments of quartz sandstone; and this breechia probably consti-
tutes the greater portion of this ridge ; but at its western extremity it
shows large blocks, in situ, of a very beautiful rock. Some of the
blocks are entirely composed of brilliant erystals of quartz and
hematite; other blocks are found to be a brecchia of angular frag—
ments of sandstone cemented with hematite, and this latter sometimes
so predominates as to produce large blocks of iron ore. Crystals of
quartz ore are imbedded in the body of the hamatite in a singular
manner. I believe that in a rock having these charactgrs, and occu-
pying the same geological position, diamonds and several other gems
are occasionally met- with in the diamond districts of the south of
India, .

As I shall afterwards explain, I do not suppose the brecchias in this
district to be all voleanic effusions, most of them having resulted, in my
opinion, from Plutonic disturbance, which has disordered and jumbled
up the alternating strata of sandstone and schists,

At the East Gate of the fort of Bagulkot an impure limestone is
seen in a nullah, dipping south at an angle of about 15° or 20° To
the south of this, again, schistose clay is exposed: but the succession
of strata is not clear here, owing to the covering of detritus and black
s0il; and, owing to the same cause, it is only occasionally that the
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rocks present. themselves above this superficial covering throughout the
valley, so as to admit of their dip and direction being noted. In the
nullahs whieh eross the plain in a north and south direction they are
better exposed than in other places ; but, as I have already mentioned,
there are lines of disturbance where the rocks are more hi'ghly altered
than in other places, and to generalise from the phenomena presented
by these, would be to lead to erroneous conclusions.

I have given in the section what appeared to be the dip of the rocks
which had been least affected by local disturbance, On the same
strile I had found the limestone and schists dipping at the angles
given, and also nearly vertical, or with the bedding so obliterated as
. to appear to be vertical. .

In so disturbed a district it is not perhaps of much consequence to
fix the dip, unless for the ,purpose of ascertaining where an anticlinal
axis exists, or where the strata are folded over. My observations at
Bagulkot did not detect either one er the other of these mechanical
effects of a Plutonic agent, although at Kulludghee there is some rea=
son to believe that such may have occurred. The limestones near the
parallel of Bagulkot are either impure granular limestone, or a slaty
marble of a compact texture, with thin plates and colored veining of
chlorite, and occasionally tale,

In a nullah south of the Fort the limestone has a gnarled and twisted
appearance, like some varieties of gneiss. It there loses all trace of
bedding. The contorted appearance of this rock is due, I thiuk, to
bands of an argillaceous character, which have, on the leating process
to which this rock has been subjected, assumed a wavy outline, -

Near the Fourth Sandstone Range the limestone is mueh purer than
in other places in this valley, One variety, of a very pale colour, breaks
with a fine conchoidal fracture, and has the texture of lithographio
limestone—it alternates with a white limestoue, '

On polishing pieces of the lithographic limestone which appeared per-
fectly free from foreign ingredients, the small silicious spots which have
frequently been noticed as a great defect in this stone became apparent,
In hand specimens some of the white limestone is a pure crystalline
marble, which might be pronounced statuary marble; but I never
found that the bed from which the specimens were taken continued

pure for any distances
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Between Bagulkot and Seroor -a pink or salmon-colored limestone is
met with on nearly the same strike as the rocks I have just been de-
cribing. The same variety of limestone is rarely met with on the
same line of strike; and this is doubtless due to the many alterations
which the beds have undergone; the metamorphising agent acting
transversely to the strike.

CALCSPAR BRECCHIA.

Nenr the village of Guddunkeeree there is a brecchia deserving spe-
. cial notice. I havetermed it Calespar Brecchia; but it is composed of
schists and limestones of all sizes in a base of calespar. The limestone
on the surfuce at this point is principally a banded rock, buff and blue
limestone alternating ; it is nearly vertical, There are other limestones
_besides this one, but it appears to be divided most clearly by the brec-
_chinted rock which I am about to describe. The following ground
‘plan of the rocks at this place exhibits the strike of the limestone cut
through by the brecchia, and the direction of the fissure occupied by
the latter.

B, b,&

N
N,

a. Limestone. 6, Rhombohedral Calcspar. c. Calcspar Brecchis.
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1. Limestone in alternate blue and buff bands, each about two inches thick,
2. Strings of calespar veining the limestone in a N E. by N, direction.

3. Thick veins of calespar, irregular in direction,

4. Brecchia of limestone with calespar base.

5. Ditto, with the calespar in excess, -

6. Rombohedral calespar rock, not less than twenty yards broad.

7. Contmua.txon of limestone,

The limestone on the east side is at first seen to be fissured N, E.
by N,, and the fissures, which do not exceed a quarter of an inch in
breadth, are filled with calespar strings : still further west these strings
of calespar increase in size, and become thick veins, but still with the
limestone rock predominating; these veins, however, send branches
off in all directions, and pieces of the limestone are isolated as it were
in cnlespar. "More to the west the fragments of limestone and also
schist are confusedly thrown about in a matrix of ecalespar, and these
fragments decrease in number until the rock ultimately becomes pure
calespar, The calespar rock is. covered with several feet of fine
alluvial soil, and does not appear on the surface as the brecchia does.
As the stone is used by the natives for sprinkling on days of fes—
" tivity, to break the monotony of the hue given by the cow-dung, and

to produce a glittering effect, two small excavations had been made in
the field for the purpose of extracting the mineral,

With the view of ascertaining whether lead.or other metals, which are
often associated with calespar in veins, existed hare, I employed men to
increase the size of the excavations in an east and west direction, as I
thought that if metals did exist some indications would be found at the
junction of the calespar with the other rocks. For upwards of fifteen
feet the calespar was laid bare at one of the excavations without
coming to the termination of that rock ; and, from observations made
on either side of this, I do not think there can be a less breadth than
sixty feet of this dyke. A growing crop of grain in other parts of the

“field prevented further investigation, How far the cnlcspar dyke
extends lengthways is not apparent; but two'hundred yards to the
north the valley is bounded by a sandstone range, and here probably
the limestone terminates.

Underneath the soil and overlying the calespar rock there was at one
point a bed of conglomerate Kunkur, not the nodular variety which is
s0 common under the black soil, but sheet Kunkur, which is met with in
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a great many parts of the Southern Mahratta country, and which ap-
" pears to have been deposited immediately anterior to the formation
of the black soil. In a cavity of the calespar there were rolled peb-
bles, and diluvial action was otherwise apparent in the denudation
of the culcspa'r, and in rolled pebbles in the lower parts of the alluvial
soil.

In the rocks (limestone) to the east of Guddunkeerce rows of holes
may be observed on the upper surfaces of the more massive kinds,
which have lost their bedding. I was at a loss to conceive the origin
of these until T met with one hole still retaining a conecretion of cale—
spar. All of these cavities have at one time been filled with calespar
which has since decayed. One of the holes is sufficiently large to form
asmall tank during the rains, and along its edue may be observed two
rows of small cavities with their diameters varying from half an inch
to two inches.

The Limestone valley of the Bagulkot is not continuous with that
at Kulludghee, although they are on the same parallel, and this is
owing to a cross eclevation of sandstone and schists,

Before passing to the Kulludghee valley it may be as well to de-
seribe this elevated tract—the only one in the whole district, that I
know of, where laterite is well developed, and where its relations to
the other rocks are clearest.

About 8 miles,

- w.
Plain of Kulludghee,

}’un of Busulkob-/_\

3 2 1
1. Sandstone, blue schist, slate, quartz, iron ore, manganese and laterite.

2. Sandstone, laterite, great quantities of iron ore and manganese.
' 8, Sandstone, slate and schists, nearly vertical east and west.

'

The above section is intended to represent the undulations passed
over in crossing from Bagulkot to Kulludghee. Nearly the whole of
this tract abounds in iron and manganese ores, never seen in veins
s silu, but covering large spaces from broken up veins, The laterite
-appears here in ridges in a direction west by north, which is also very
nearly the direetion of the slate and schist, and of the sandstone hills.
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The section I am about to give is not at right angles exactly, being
in a N. N. W. direction ; but it is transverse, and embraces the whole
elevated mass,

1 5 5

T N — ) e

1. Cromlech hill composed of sandstone and blue schist. )

2. Ridge of laterite W. by N., jointed in blocks between 2 and 3, there is a
deal of laterite detritus, followed by blue schistose clay and quartz with iron ore,

8. Laterite ridge jointed in blocks.

4. Blue schistose clay W, by N,

5. Sandstone and conglomerate hill.

a. A ridge of laterite W. by N. The rest of the valley is covered with
detritus of sandstone and soils .

6. Bandstone hill,

7. Laterite ridge W. by N, jointed like all the others.

8. Blue schistose clay and quartz with iron ore,

The original components of the whole of this tract have been the
sandstone and the blue clay. The Plutonic agent which elevated the
tract infused iron into the clay, which oxidising has produced the late~
rite ; the sandstone has been turned into quartz and into quartz iron
ore. Such was my interpretation of the phenomena after a careful
examination of this very confused tract.

The blue clay may be well studied at the section of Cromlech-hill,
where the river Gliutpurba infringes on its western side, and is de-
flected to the north. Here in one place it has an lmost massive ap-
pearance, and again in another it is finely schistose, while the laterite
ridge at the foot of the hill shews it in another form with an infusion
of iron, '

The upper part of this hill is composed of quartz sandstone, cut up
as usual by innumerable planes, and covered by prismatic fragments of
a few inches diameter, resulting from an upheaval of the beds. The
prisms are so small that even the rude architects of the cromlechs and
circles of stones which are found on the top of this hill, have been
compelled to resort to the laterite ridge between, for materials to form
the circles, and to the valley of Kulludghee for large blocks of lime=
stone with which to construct the cromlechs.
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This tract has its ranges of sandstone following the dominant direc—
tion; but at its western end, where the edges are presented to the
valley of Kulludghee, the schists and limestone forming the valley are
seen near the foot of the hills with a strike at right angles, and the
rocks do not recover from this deflection for upwards of half a mile
from this range or elevated mass of rocks.

Returning to the Bagulkot side of this elevated tract a low range of
hills, nearly on a line of strike coincident with that of one of the hills
forming the tract, lies immediately to the south of Bakulkot, The
sides of this range are every where covered with the prismatic dcbris
of the broken up beds of quartz sandstone, of which this range is prin-
cipally composed.

* But at one point, nearly in the same line with the gaps in the two
ranges to the north, through wlnichjhe Ghutpurba flows, there is a nar-
row gorge in this range through which a -nullah finds its way to join
the river at Bagulkot, and at this gorge there is a clear section of the
hill exposed. The bursting of a bund which formerly dammed the
valley beyond, has swept away all debris which could obscure the bed-
ding, and a section—the clearest in the whole district—and one which
places beyond all doubt the intercalation of the schists with the quartz
sandstone is obtained.

I consider the determination of this fact as important, because from
the obscurity caused by the breaking up of the beds of this sandstone,
and from its superior position to the other rocks, Captain Newbol®
and Dr. Clrystie (who have published passing observations on this
district,) both seem to have thought that this sandstone was uncon=—
formable to the schists, and rested upon them. Had such been the
case this formation would have differed from the lother argillaceous
limestoue districts in India, where, although the sandstone is superior
to the schists and limestones in the statigraphical position, the whole
are conformable, 3

It was after the examination of this section that I came to the con-
clusion that many of the apparently voleanic brecchias were merely
the effects of the then alternating beds of schists and sandstone being
jumbled together in situ ; for it will be observed that in the section on
the next page sandstone in thin bands an inch or two in thickness at
one point alternate with the schist or schistose clay. As these bands
of sandstone are subdivided into rhombs, the mechanical effect of a
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convulsive movement would be sufficient to dislocate and disorder the
mass, and to mix the sandstone fragments up with the clay; and it is
this cause, I think, which has produced the confused mass of clay and
sandstone, through which wells have been sunk to a considerable depth
at Kulludghee.

Section showing the Quartz-Sandstone lternating with Schistose Clay, about three
miles south of Bagulkot,

1 2 3 4 5 6 7 L]

a. The beds are prolonged to near the summit.
8. Debris of sandstone fragments, 10 feet thick.

1. Fandstone, cut up by innumerable divisional planes.
2. Schistose clay 18 feet thick. )

3. Sandstone 18 feet thick, cut up by divisional planes.

4. Schistose clay, 8 feet.

5. Thin bands of sandstone alternating with schistose clay.

6. Sandstone cut by vertical planes and by others, 25° N. dip.
7. Echistose clay, ragged in appearance.

8. Limestone valley of Bagulﬂg:.

Height of hill about 70 feet ; the fragments of sandstone form & mass eight or
ten f;,et gxick over the rocks, as seen in the section exposed by the bursting of
the bun *

The valley beyond this hill is covered with soil through which
debris of iron schists, iron and manganese ores, and juartz are pro-
fusely scattered,

N. : 8
1 2 3 R

1. Hill just described. 4. BSandstone Range beds, dip S. at

2. Valley covered with detritus | 80o. This hill is progf:iely veinep;l with
of soil, &c, quartz in an east and west direction.

3. Fiue red glossy schists,
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Another gorge is met with in this west range, in the same line as the
last gorge, which had formerly been artificially bunded. I was in-
formed that on this Sundstone Range there were two of these gorges,
and that both were formerly barred by artificial means, but that floods
had swept them away.

These gorges have played a most important part in the former agri-
culture of the country, and it is singnlar to find the natural drainage of
the parallel valleys running at right augles to the bounding hills, so as
to admit of this artificial damming. Beyond this range the sandstone
‘appears in one or two ridges about sixty feet high; towards Kutter-
gerree they are all eut up by divisional planes, and have debris on their -
sides. The limit of the schists and limestones I have marked about
three miles south of that village. The limestone, in the form of .a fine
schistose variety, is met with at the nullahs which in the map may be
observed a little to tho south of the village. The schist appears in
several places nearer Badamee for a few miles, This part of the coun-
try is very much covered with hlack soil, which, lhowever, terminates a
mile beyond the limit of the schists, and we then enter the great Sand-
stoue Tract of Badamee,

" On the borders of the black soil a detritus of jasper quartz and other
pebbles is met with.

The hills at Badamee attain a height exceeding any of those that I
have described, being upwards of 250 to 300 feet high ; (J judge by
comparison, for during my stay here the weather was so rainy that I
could not use the anervid barumeter.)

At the several points where I examined tle.sandstones at Badameo
and Jalechul the bedding appeared to have been destroyed. There
were cracks nearly horizontal, and others crossing them ; but both
appeared to me to be too irregular for true basis of deposition, and in a
quarry od the top of the range at Juleehul, where these lines wire ob-
served, there was also a part of the sandstone having a distinetly schis-
tose character, and dipping at a high angle, thus:
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Summit of hill nearly horizontal.

The ahove may represent one side of the quarry, where I observed
the appenrance mentioned above : a is the band of a schistose structure
where all around was massive, nor was this band visible beyond one
side of the quarry. '

From the above ecircumstance, and from the appearance of eurite
(granite) and felspar rocks below, I concluded that the original lines of
deposition had been obliterated and new lines marked by the action of
the igneous agent. A river has apparently washed the base of the
Budamee bills, where there is a considerable depth of. fine sand,
similar to what a river would deposit near the hills which it was
wearing away. The Ghutpurba at Kulludghee is now throwing up
bauks of fine quartrose saud close to where it impinges on Cromlech-
hill. )

There is much more felspar in the composition of the sandstone from
Jaleehul to Kuttergeeree than in the sandstones met with to the north.
South-East of Bagulkot, at-8erroor, the beds of sandstone and conglo-
merate have a good deal of schist in their compaosition, nnd the frag=
ments when numerous give a schistose struc ure to the couglomerates ;
and at Kutteegreree, the ranges of quartrite there have a cellular ap-
pearance, from the decay of the felspar on the exposed surfaces,

- At Badamee the hills uppear to be entirely composed of -san‘lstone,
and there being nowhere else so great a thickness of this rock to the
north, this cannot be a repetition of the sandstone met with in the
hill ranges, It may be that (as the dip appears to be south in the dis-
trict occupied by the limestones schists and parallel hill ranges) this
tract is composed of the upper beds of sandstque of the same formation,
the lower beds being the schists, &e. to the north,

The wenther was so rainy when I passed through Badamee that I

~
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hiad no opportunity of examining the neighbourhood in detail, and I
have introduced this track in order that the district from the granite
on the north to the granite on the south may be considered as a whole,
My examination merely enables me to give its general features. At
Moorgoor, however, I must not omit to mention that the hill eonsists of
conglomerate (pudding—stone of large quartz pebbles in a ferrugine
argillaceous base) on the top beds of sandstone immediately below,
and clays near the base. There isa sandstone near the top of a friable
nature, almost entirely composed of red felspathic granites, A variety °
of this is, I believe, quarried in the same range at Pursghur, for stones
used in grinding sandal-wood. Greenstone porpliyry has penetrated
to the summit of the sandstone hills north-west of Moorgoor, and ap-
pears as a centre nucleus, :

VALLEY OF KULLUDGHEE.

The rocks in this valley, which is on the parallel of the Bagulkot
one, ave extremely confused, and the sections transverse to the dor-
mant strike show that the different stratified masses have been brought
to the surface in the most irregular manner within very limited local-
ities, I will begin by giving a section from the First Sandstone
Range on the north to the Range south of Kulludghee,

Plain of Kulludghee (about 12 miles. )
2L

B

_§ First Sandstone

€ Range.

o

L . e /g-‘g i
e e e ey 0 st st A LA e e
1615 1413 12 11, 10 9 -] 7 6 5 4 3 2 1

1. Range composed of sandstone.

2. Trap, principally spheroidal, like
that in basaltic district; .

3, Undulation of sandstone broken up.

4, Trap.

5. Limestone, dip southerly.

6. Limestone and schists, much dis-
turbed. )

7. Argillite beds yielding honestones.

8. Limestone  bedding, much obli-
terated:

9. Thin bedded flagstones and shales,

dip north,

10. Limestone and slate, dip south.

11. Limestone and schists much bro-
ken up ; bedding obliterated in most
places, often very cherty.

12. Ditto.

13. Limestone, whitened and silicified.

14, Flagstones similar to 9.’

15. Schistose clay below sandstone of
the hill.

16. Range of sandstone.

Where the trap approaches the limestone the rocks are much broken
up on lines N.N.E. The sandstone ridges are veined with quartz
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parallel to the strike, At the village of Katurke, about three miles
from Kulludghee, there are large excavations in beds of argillite, which
formerly furnished hope-stones for the supply of the Madras Presi-
dency, They are now partly filled up with rublish, and have not been
opéned for many years. Near Moodhul, however, 1 was told hone-
stones were still quarried.

At Alyeondee there are some fine colored marbles— colored green
principally with chlorite, and in the vicinity a fine-grained litho=
graphic stone. There are beds of fligstones at this village which are
associated with the limestone, but black soil coneeals the relations of
these roeks. Nearer Kulludghee than the two villuges just mentioned,
(which are on the further side of the Ghutpurka) limestone prevails,
Its bedding is in ‘general obliterated, but when observed it has a
southerly dip.

Crossing the river to Kulludghee tho first rock which presents itself
is a thin bedded flagstone passing into shale, both-of which are quar-
ried for building. This is commonly termed slate, but it has not the
true slaty cleavages ; its planes are undoubtedly those of deposition.
‘The same flagstone, however, in other places does acquire a true change
at a considerable angle with- the places of deposition, which may be
detected by the colored bands crossing the. cleavage planes of the
slate. The flagstone is well exposed in the quarry, it dips 37° N.N.E,

Limestone,
A==l
W. by N k

Slate, probably altered flagstone,
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"I'he strata within fifty yards-are deflected considerably.

" The limestone nearest the slate hag a strike W. by S. and a southerly
dip. The limestone nearest the flagstone has'a strike N, by W. and
dips south. The slate is W. by N. and dipssouth. I thiuk it is not
unlikely that the slate on the other side of the limestone is the flagstone
with a new cleavage impressed upon-it.

. Procéeding south, limestone and schists twisted and- contorted, and.
with bedding obliterated, are met with along this line, which is one of
the disturbed N. N. E, rives. /

- Overlying limestone and sehist there is a hard concretionary lime-
stone with fragments of quartz in it. Near the bazaar it sometimes
presents a pisolite appearauce, the spots being of a reddish hue when
the stone is broken, This belongs to what has Leen termed the sheet
kunkur formation. It extends far more than a mile and a half at
Badamee, but here I did not trace it for many hundred yards,

Immediately beyond it we came on a great deal of red ferruginous
gravel, with occasionally a consolidated block of laterite coated with
manganese, which appears as a blueish-hlack efloreseence on the sur"
face of the block. This ferruginous gravel is often found mixed up
with the black soil, and it is often seen underlying it. It is probably
the result of diluvial action just auterior to the deposition of the soil, "
It is found on the ligher ridges or undulations which have no black
soil on them. Near the cross dislocation of saudstone and schists form-

ing the hills on the east of this valley, there are quartz snd iron ridges.
" The quartz is cavernous, and the cavities are filled with iron. Scat-
tered over the undulations here and there are vast quantities of iron
ore and mapganese,

The camp of Kulludghee is partly built on the limestone which
forms its western side, partly on the red ferruginous gravel before
mentioned, and also on a rock in a fragmentary state forming a
brecchia, The wells are sunk through this broken-up mass for thirty
feet. Itappears to be a schistose clay with some calcareous matter in
it, and fragments (of prismatic form) of sandstone, In the nullah near
it schists and bands of quartz appear on the surface, and to the south
of them a limestone with a very wavy appearance, due to argillaceous
bands projecting from the surface, which in the heating process have
assumed this outline.

-
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About two miles north of the Ghutpurba, in a nullah which joins it
from the south, the schists are. observed deflected N. N. E,, like those
near Bagulkot, and also like many others in this plain. On the same
line limestone of a very white color, fine grained and extremely hard,
Beyond - it flagstones are again quarried. These flags dip to the south,
and as there is an appearance of the limestone close to the camp, dip-
ping north, it may be that an anticlinal exists between the Ghutpurba
river and the first Sandstone Range to the south. I lean, however, to
the opposite opinion, and consider the flagstones on the north-as dis-
tinet beds from the other.

At the village of Kucheedonee, about four miles from Kulludghee
on the Belgaum road, on the top of an undulation, limestone is ex-
posed for about a hundred yards on one side of the road. The lime-
stone has a strike nearly east and west, and dips south at an angle of
45°, It overlies a schist which is a good deal broken up. It is gra=
nular in texture, and of a slaty structure. The planes are covered
with tale, and are often colored green with copper, which also per-
meates in threads through the limestone. Ahnost every fragment of
the limestone has a greater or lesser proportion of the copper coloration,
This general diffusion of the copper coloring would lead one to hope
that this metal may yet be found in a concentrated form in veins, In
the Ural mountains it is near the junction of the limestone with
igneous rocks that this metal is so abundant, and the analogies he-
tween that range of mountains and the Ghauts are so numerous as to
induce one to beliove that their metuliferous charncters will also be
found alike,. : '

From the circumstance of the limestone invariably appearing in
valleys and never being elevated into hills in this part of the country,
it is very seldom that any large portion of it is exposed, the diluvium
and black soil covering so large a part of every valley and concenling
the rocks. I am aware that copper has been found in the Mudras Pre—
sidency diffused through masses of the rock, but nowhere concentrated
in veins ; and to account for this want of concentration Lieutenant
Ochterlony, of the Madras Engineers, applied the doctrine of the
German geologists, viz.,— that large masses of stratified rocks being
necessary for concentration, that condition was not present in the dis—
triets he surveyed, where the rocks were almost entirely igneous, and
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hence iron, copper, lead, &c. though extremely diffused were nowhere
concentrated, ‘This does not, however, occur in the Kulludghee dis-
tricts. The stratified masses predominate over the igneous, and the
iron and manganese, though diffused in most cuses, are also concen—
trated in gneiss of quartz, :

The limestone and slate are seen in the gorge leading across the
Sahapoor hills to the westward, They are on the same strike as those
a few miles south of Kulludghee. The slate is thin enough for roof-
ing purposes, but on the surface the 'plvanes of deposition limit the size
of the slate very much. There are doubtless thicker beds below. The
natives make no use of the true slate : so far as Lam aware of, it is the
flagstones that they use.

List of Rocks, Ores, and simple Minerals in the District, and the
localities where they are met with.

GRANITIC SERIES.

1. Common granite—Beelgee, and parts of the valley of Kistna
adjacent to it.

2. Eurite—ditto, and Jaleehal and neighbourhood.

3. Gneiss—ditto, ditto,

4. Argillite—Hone-stone or Novaculite quarries at Haturki, and
other places in thke neighbourlicod of Kulludghee.

SYENITIC SERIES.

1, Syenitic granite at Jaleehnl,

2. Hornblende schiste— Beelgee, .

3. Greon-stone—Valley N. E. of Bagulkot, valley N. E. of Kul-
ludghee, also in the valley of the Kistna.

4. Basalt—Bagulkot bed of river, also four miles north of Kul-
ludghee, and in the Great Basaltic District to the north.

5. Amygdaloid— ditto.

CRYSTALLINE LIMESTONES.
1. Granular Limestone abounds at Bagulkot and Kulludghee; in
general it contains a considerable amount of tale, which gives it a slaty
cleavage ; very beautifully colored marbles are occasionally met with.
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2. Dolemite.—This rock does not appear to have any stratigraphi=~
cal position, but is met with in various places where there has been an
effusion of magnesia. ‘ '

UNCRYSTALLINE SEDIMENTARY ROCKS.

1. Conglomerates —on most of the Sandstone Ranges.
2. Sandstones of every variety, but principally a quartz sandstone,
8. Flagstones and Shales—neighbourhood of Kulludghee.

COMPACT LIMESTONES

In great abundance in the neighbourhood of Bagulkot and Kul-
ludghee.

Calcareous Tufa—Bagulkot, Kulludghee and Badamee.

Marl—Kulludghee contains recent shells,

ORES AND SIMPLE MINERALS,

1. Quartz everywhere.

2. Calospar—most abundant near Bagulkot, village of Guddun-
kerree.

Copper Coatings on the laming of a talcose limestone at the village
of Kucherdowee, about four miles from Kulludghee; the rocks as far
as they are exposed lave this copper coating. Dissolved in acid it
effervesced, and gave a metallic coating of copper on iron.

4. Specular Iron—in quartz veins in the range of hills south of

- Bagulkot, and at the village of Benhuttee,

5. Brown Hematite abounds on the elevated tract between Bagul-
kot and Kulludghee. -

6. Quartz Iron Ore—Sandstone hills wherever an effusion of iron
has taken place.

7. Argillaceous Iron Ore in almost every part of the district.

8. Perlomelane (compact manganese ore)—elevated tract belween .
Bagulkot and Kulludghee in great abundance.

9. Pyrolusite (ore of manganese) ditto, ditto,

10. Magnetic Iron Ore in crystals, disseminated through masses of
rock. ’
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In concluding this Report, I may mention that the observations of
which it is the result, were made during two months of an unusually
- wet monsoon, and under the further disadvantage of indifferent health,
which compelled me in the end to give up the survey of the district
before it was completed.

Incomplete, however, as my examination of the district has been, I
have attempted to describe a portion which may be takenas a type of

the whole.
A. Axrtoun, Artillery Lieut.
Vingorla Point, 20th Jan, 1853, .

To J. D. Inverarity, Esq., Col. & Pol, Agent, §. M ,C., Belgaum.

'No. 1598 of 1853.—GENERAL DEPARTMENT,
To the Secretary to the Geographical Society.
S1R,—With reference to my letter No, 4465, dated the 27th Decem-
ber last, I am desired to forward to you copy of a communication from
the Collector of Belgaum, No. 89 of the 16th ultimo, and of its

accompaniment,
I have the honor to bte, &e,
- J. G. LumspEN, Secretary to Govt.

Bombay Castle, 11th May, 1853.

No. 89 of 1853.—GENERAL DEPARTMENT.

To J. G. LuMspEeN, Esq., Secretary to Government, Bombay.

S1R,— Adverting to the 3rd para. of your letter No. 4463, dated 27th
Dec., 1852, copy of which was transmitted to Lieut. Aytoun, I have the
honour to submiit a letter from this officer, dated the 13th instant, in
which he impugns the correctness of the Assay Master’s conclusion
therein noted, in regard to the absence of gold dust in the sample of
sand submitted with my letter No. 881, dated 13th November 1852,
‘and requests that his counter-assertion of the existence of such gold
may be given in a note to his second Report, which is in course of

publication,
I have the honor to be, &e.
J. D. INVERARITY,

Collector & Political Ageul; s Collector & Pol, Agent, 8.M.C.
Office, Belgaum, 16th April, 1853, ;
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To J. D. INvERARITY, EsQ., Political Agent S. M, C.

Siwv,—1I have the honor to forward a copy of one of my reports to-
you on the Geology of the Southern Mahratta Country, Which has,
with the permission of Grovernment, been published in the Geographi=-
cal Society’s Transactions, and to draw your attention to the closing
paragraph of Mr, Lumsden’s letter, in which a statement of the Assay
Master regarding the sand | forwarded to you from Dharwar, is given,

It strikes me that my paper is introduced to the public with a very
damaging preface ; for, as the Assay Master’s qualifications to report
on what is submitted to him by Government, will probably not be
questioned by the readers of those « Transactions,” it must appear to
them, from my report, that for two months I was labouring under a
delusion : that what I supposed to be gold was not gold, and that the
whole statement regarding the extensive distribution of the metal in
the Southern Mahratta Couatry (and a few natives in many parts ac-
tually gaining a livelihood during the rains by washing gold from the
gravel of streams) is a fiction.

I have not been made aware of the nature of tlie Assay Master's
examination of the sand, and am left to surmise; but I have no hesi-
tation in saying that the result at which he arrived was erroneous, and
that the gold was present in the sand, although he could not find it.

I may add, that had this sand been agitated in water the gold would
have disclosed itself to the Assay Master, without resort being made
to any chemieal manipulation; but with this simple process of detecting
small.specks of gold in a disproportionally large amount of sand, the
Assay Master is probably unacquainted. At all events, whatever his
knowledge on the subject may be, his official duties, as Assay Master,
could have afforded-him no experience in a purely manual operation,
such as that of washing gold out of iron sand.

In justice to me, I hope that my counter-assertion (to that of the
Assay Master) may be given in a note to the second report which is in
course of publication, A sample of iron sand containing gold from the
Southern Mahratta Country similar to that forwarded to You, but with
a larger proportion of gold dust, has been deposited by me in the
Museum of the Bombay Asiatic Society.

I have the honor, to be, &ec.
Bombay, 13th April, . A. AYroUN, Lieut. Artillery,
True Copies.
J. G, LuuspEN, Secy, to Govh.
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ART. V.—A Deseription of the Arabian Coast, commencing from the
entrance of the Red Sea, and continuing as far as Messenaat, in Laf.
15° 8’ North, Long. 53° 43’ 25”7 East, with some Observations
velative to its Population, Government, Commerce, §¢c.—By Captain
8. B. HaiNes, of the Indian Navy.

RAS BaB-EL-MANDEB, (Gate of Affliction or Tears) is a prominentecape
which forms the northern side of the entrance to the Red Sea: there
are numerous rocky points off the extremity of this cape formed into
little compact bays, in some of which small vessels might obtain shelter
when unable to proceed through the straits, owing to strong winds,
change of tide, or any other cause. Boats coming from tlie Abyssinian

side land their sheep here, and afterwards drive them to Mocha by
land, thereby preventing a tedious and difficult beat-back against the

strength of southerly winds. None of the small points above mentioned
project more than a thousand yards from the main land, therefore I may
be allowed to include the whole by the name of “ Ras Bab-el-Mandeb,”
except that one uniting with Pilot-rock, which lies a little more southerly.
Quoin Hill, (Gibul-men-Ali) slopes on its southern side to the sea, and
forms a point. This peak or hill, about 865 feet in elevation, in lat.
12° 41/ 10” north 5 lon, 43° 33’ east, can be seen on a clear day from
a vessel's deck, at the distance of 35 miles, always presenting the
appearance of a Quoin,

To the northward of Gibul-men-Ali, there is a range of hills having
an irregular outline on every side, and Jess elevated, the west end of
which bears true north from Gibul-men-Ali. This range is called
Gibul Heylyha ; the land intersecting these mountains islow, sandy, and
barren, a few bushes and spots of grass may be occasionally met with
in the valleys, and on this scanty food I found the most beautiful
antelopes subsist. There are some very old date~trees in the most
extensive valley near Thurbah, and a well of brackish water at which
the wandering Bedouins of the Subiee tribe water their camels.

The base of these mnountains appears in several places to have been
formed from voleanie eruptions. A piece of rock from the summit of
Gibul-men-Ali Peak drew the needle considerably'from its magnetio
pole, although I found it would not attract steel filings. From an ad-
joining hill I obtained a specimen of limestone quartz, with others of
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schistose structure, So sensibly was the needle attracted on the summit
of MenAli, that in endeavouring to get theodolite bearings, I found
them differ thirteen degrees from the trué pole.

The square dark hill, ealled by the Arabs Thurbah, has some inter=
esting ruins, and the site of an old village near it—probably the ancient
Oceylis, for which it is rather conveniently situated, having a small
anchorage, with bold steep rocky points around it.

Perin, or Meyune, is a small island at the mouth of the Red Sea,
Between this island and the Arabian shore there is a good channel,
called the Small Straits, and another called the Large Straits, which
divides it from the coast of Abyssinia. Captian Elwon, L. N,, has, I
believe, alrendy given a description of this place, and therefore I need
only offer those remarks which possibly may have hitherto beon left
unnoticed.

Perin consists of one barren rock with very little appearance of
vegetation, and no water; it is about four miles long and two and a
half broad. The highest part is 230 feet above the level of the sea :
when approaching it from the eastward it declines to a low point at
the 8. E.end. Perin possesses one greatadvantage by having a beauti-
ful harbour on the southern side, with an entrance round the three
points from the low south east point of the island.

The harbour is about half a mile wide at the entrance, not dangerous,
with sufficient space for a small vessel to turn in and take up her station
according to the prevailing winds. A tank, and the ruins of two
barracks are to be found on the south western side of this island, with
many other ruins, and several graves, as well as the remains of the
rudely constructed pier ; indeed, the traveller is constantly reminded
of the fact, that the British formerly occupied Perin (in the year 1801).
The needle was here affected to the extent of nearly three degrees on
the rocky part of the island, but on the sandy beach, at a distance from
any rock, I found it agree with other observations taken at different
places at the entrance of the Red Sea.

THE BROTHERS, OR, JEZERET SUBA,——Why these rocks should be called
Suba, I am at a loss to imagine, as there appear to be only six, unless in-
deed the rock which lies on a level with the water off Ras Sejurne may
have been considered as the 7th ; then again there is another rock might
be counted the 8th, vide Horsburgh,—according to my observations, I
should be more satisfied to name the “ Brothers” as heing six small rocky
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jslands extending five and a quarter miles in an east and westerly
direction. The most westerly of the six is decidedly voleanic. Its
comparative size and shape will be best understood from a sketch
accompanying this, The High Brother, being the fourth from the
westward, is aboat 350 feet above the level of the sea, and forms a con=-
spicuous peak : there is a small bay on its northward side, abundantly
supplied with turtle and fish of various kinds, The peak of this island
is in lat. 12° 28" north ; long. 43° 29’ 50”7 east, within a few miles
of the true meridian of the Pyramid erected on the most elevated land
on the island of Perin. A low rock islet to the westward is the only
part whieh may be considered at all dangerous, The different sound-
ings hetween the Brothersare as follows : —

Ras Sejarne and No. 1 westward. - - 6 to 12 Fathoms. |
No.1and No.2, - - 17 »
No. 2 and No. 3. - - 17 and 18 .
No, 3and No. 4, - - 24
No. 4 and No. 5. - - 17 »
No. 5 and No. 6. - - 25

The main from the westiward Drother isonly 4,624 yards from the east-
ward, 7 miles with soundings the whole way, and a safe channel. The
currents and tides are rapid and irregnlar, with a rise and fall of about

. seven feet, equal to that in the small strait. The channel between the
Brothers and the Abyssinian coast may be called a southern strait,
being perfectly safe with secure anchorage, and thus we might reckon
them the northern, southern, and centre, or large strait. The Brothers
are of a brownish colour, and of considerable height, five out of six may
be seen from a great distance, in clear weather., The High Brother is
sometimes discernible as far as 29 miles distant, the western 22, and the
second westward 26. :

Ras Sejarne is a Cape on the Abyssinian shore, forming the southern
point of the entrance to the Red Sea, This Cape presents a gloomy
appearance ; it is connected with the main by a spot of land about 700
yards broad, having a swampy bay, surrounded with mangrove bushes
to the westward of it; Ras Sejarne is a little more elevated than the
High Brother, its shape resembles a peak. It is not dangerous to the
eastward, and there are good soundings close to its north rocky face ;
but from a small bay, to the eastward of the peak, a bank commences
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gradually increasing to a mile or more off-shore, and shoaling from five
and six fathoms on its outer edge.

The Abyssinian const from Sejarne to Ras-el-Bir continues
almost twenty miles very low, and sandy near the sea. There are three
or four remarkable table ranges of limestone mountains in the interior
of this place called Jebul Jarne, of great elevation. The shore is
covered with jungle, with an abundance of the mangrove wood, which
appears to be in great request among the people,—several small boats
laden with it were waiting to proceed to Mocha and dispose of it at
the market there, I met but few inhabitants, and those apparently half
starved and most wretched looking specimens of the Denarkalee tribe :
from these poor creatures we learnt that the ouly fresh water was to
be found near the hills full ten or twelve miles distant from their
present habitations. Amongst the feathered tribe I perceived the
ostrich, flamingo, curlew and plover ; there are also a few jackals,
foxes and hyeuas.

The soundings on this part of the Abyssinian coast are pretty regular,
with a sandy bottom of from six to twenty fathoms, but the shoal along
the line of coast, which [ have before alluded to, extends from Ras
Sejarne the whole way to Jebul Jarne diminishing at each end, and
widening towards the centre.

At the back of the southern bluff of Jebul Jarne I dlscovered the
remains of a large Bedouin encampment, which evidently had been
deserted by a party of the Denarkalee tribe. The customs of these
people exactly correspond with those of their brethren, the Subiee
Arabs, on the opposite coast, who leave the sea-shore during the months
of June, July and August,

To the southward of Jebul Jarne there is an extensive plain covered
with bushes and juungle,—the table land of Jarne forms its northern
boundary, opening to the westward on an extensive range of moun-
tains,—called GibulTejoora, which from thence continue along the coust
in a southerly direction. The little village situnted iuland is named
Tejoora. The territory of the Denarkalae tribe of Somanlees extends
for some distance along this coast and for many miles inland.  The only
instance upon record of a female sovereign being placed at the head of
this tribe occurred in 1836. ‘The neighbouring people held. the °
Denarkalees in very questionable respect, generally considering them to
be a cruel, deceitful, inhospitable and treacherous set.
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G1BUL-EL-HEYHJHA.—A bay on the eastern side of cape Bab-el-
Mandeb.

The land surrounding this bay is low and barren near the sea. To
the northward of the Heyhjha range mjstakes frequently occur in
making the Straits, the land being scarcely preceptible until you ap-
proach within a few miles of it; thus when nearing cape Bab-al-
Mandeb, it bears the appearance of an island ; the coast from Gibul-
el-Heybjha, to the eastward (beginning from the date~trees of
Sekeya) gradually ascends to the lower range of hills called Gribul
Hedjuff. A ship standing into this bay, in the day time, would find
it better not to approach within ten fathoms, and during the night
fourteen might be safer, as some of the knowls have only three and
three and half fathoms on them, and are situated outside the reef
distant about one mile from the shore. Water and fuel are to be easily
obtained here, the former is procured from a well scarcely two miles to
the eastward of the Sekeya Date Trees, and the firewood was strewed on
the beach in large quantities. Gibul-el-Heyhjha is deep, and form-
ed by Bab-el-Mandeb to the westward, and Ras Arrar to the easts
but its depth is more particularly observed immediately to the east=
ward of Cape Bab-el-Mandeb. Ships working to the Straits during
the strong N. Westers of June and July will find this bay convenient
shelter ; for notwithstanding the wind comes across from Bab-el-
Mandeb in strong gusts, still the water remains perfectly smooth, -

G1BuL HEEJAFF, a low range of hills running along the line of coast
to the northward of Gibul Arrar ; they have a dark aspect and are far
inland, irregular in outline with a bluff to the westward,

GiBuL ARRAR (“ Chimney Peaks of Horshurgh,”) a remarkable range
of lofty mountains extending in a N. W. by North direction. The
summit is irregular, appearing like one continued chain of peaks for
the distance of eighteen miles, then terminating with a barn which has
a small peak in the centre of it, These mountains seem composed
of granite and present a dark appearance, bounded on the north by a
still higher range, all of whioh, I think, are inhabited partially by
Subiees.

The coast between beul-el—Hethha and Ras Arrar also. lies
very flat, with small projecting rocky points forming little bays, with
shingle and sandy beaches. The gradual ascent to thehills is thickly
covered with bushes ;—we met a few wretched fishermen from whose
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appearance one would be induced to form rather an unfavorable opinion
of the fertility of their country :—however, occasionally, we saw less
meagre specimens of this desolate race, and once our party encountered
a number of Subiee Bedouins, fully accoutred for war. ~During little
excursions we passed a few antelopes and hares ; and it is amusing to
observe the former cooling themselves on the shore during the heat of the
day, but as the sun declines, they disappear altogether. A navigator
may here find the soundings a correct guide, and I should consider it
advisable not to venture within ten fathoms during the day, and fourteen
in the night time, owing to a number of small shoal patches inshore.

Ras ARRAR—the southern Cape of all Arabia, isa very low, sandy
rounded point, with a bay on its western side. It is in latitude 12° 35
N.,, longitude 44° 1 20" E., and is certainly one of the most dangerous
capes on the coast, being in the direct route for vessels proceeding to and
from the Red Sea. This cape lies so flat, that at night it is hardly dis-
cernible, in fact difficult to distinguish ; besides this, there is a danger-
ous bank running to the eastward from it:—within the period of my
acquaintance with this part of the world several vessels have been lost
here, In the July of 1836 a fine ship was wrecked on the nearest
patch to the Cape, where I found only one and a half fathom. The best
mark for ascertaining correetly how near a vessel approaches off this
cape is Barn Hill. Atthe east end of the Arrar range of mountains,
bearing true No, 3 W. on the shore to the northward (in the depth of
the bay) a few scattered date trees and a supply of fresh water may be
met with, but no soul or sign of habitation was to be seen near the
beach ; and I believe it is unusual for the crews of trading vessels to
land on this coast, as the natives seem to be of a hostile aud ferocious
caste.

There is a bay to the westward of Ras Arrar, forming a comfortable
shelter for o vessel against the strong east winds during the N. E,
monsoon ; she can choose her own depth in from twelve to six fathoms, -
laying in smooth water perfectly safe. The coast immediately sur~ -
rounding this bay is rather bold and steep.

In an easterly direction from Ras Arrar to Khore Omeel'a, the shore
has the same flat appearance, fronted by a bank of sand to the distance
of three and three and a half miles off shore ; the shoals are frequent
and dangerous, suddenly shoaling from fifteen fathoms,—indeed, in some
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places a ship with good headway could not possibly have time to get a
second cast of the lead before she must inevitably feel the bottom,

The land here possesses still an uunattractive and dreary aspect,
without anything to interest or attract the eye, except when it wauders

the mountains in the distance ;—these are picturesque, having the
sharp peak of the Arrars on your left, and the high rugged mountain
of Kurrunz on your right ; immediately before you, however, there is
nothing to relieve the barrenness so general on this arid coast.

We held but little communication with the people in this neighbour-
liood,—whenever any of our party were compelled to do so, it was always
with a degree of suspicion, They are a particularly barbarous tribe,
but since I shall have occasion to mention them more accurately here—
after, I will not tire my readers by two descriptions of so uninteresting
a race of men.

Immediately on leaving the mouth of Khore Omeera, the sand bank
diminishes in distance offshore. I anchored well in, and thereby escaped
the force of the prevailing winds, with the swell perceptibly broken by
the reef east and west of us. ,

Kuoree OMEERA, a rémarkable inlet sitvated directly south of Gibul
Kurruz (high land of St. Anthony,) it is of considerable extent, und
formed on its southern side by a narrow strip of sand with ouly oue
fathom on it at the entrance, gradually becoming more shallow and
intricate for the distance of two miles, then opening into a fine clear
expansive basin, with three, four, five and six futhoms at_low water
spring at high water; the low south side of sand is very nearly
covered,

The natives from the neighbouring places, who sometimes visit lrere
for shelter, commit sad havoe amongst the little property belonging to
these miserable people, stealing their sheep, and plundering them to
the full extent of their possessions, The natives of this coast bear a
sad character for hospitality and barbarism ; but this 1 attribute in a
great measure to the frequent invasions.from which they suffer, and the
uncompromising dispositions of their neighbours., There are many in-
stances still on record of severe injuries received by those who have
attempted to land on these territories, yet it seemed to me that the
inhabitants only require civil treatment in order to conciliate them.

- Giour Kunrruz (High land of St. Authony) is a mountain composed
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of granite and limestone, of considerable height, being 2772 feet above
the sea on its high northward small peak, and 2085 on its southern,
which forms a bluff on the summit of the northern peak. On the
western side I observed a ruin of hewn stone, bearing no date or in-
scription, but it is nevertheless an ancient and curious relic of savage
architecture. This peak is named Gibul Ginn (or the Fairy Hill) on
account of an interesting traditional legend wkich associates this
building with sowe unexplained and superhuman origin, and when
once a tale gains a breath of mystery, amongst these supersti-
tious people, theytreasure up the recollection of it with most reli-
gious care, invariably, however, forgettiug every particular circum-
stance of the event for which a place is thus commemorated.

I found a quantity of richly variegated granite about this mountain,
but it is principally composed of limestone,

GisuL Gow, a remarkable hill situated about two miles inland, and
nearly fifteen miles from Kurruz. This hill may be immediately known
from a considerable distance, owing to the peculiarity of its shape,
which resembles a saddle. In height it measures 798 feet above the
level of the sea. There are three small dark hills to the south and
westward of it, and about three miles to the S.S.E. will be seen the
black hill forming Cape Ras Ghow.

The sand bank I have before noticed in my account of Ras Arrar
and Khore Omeera, as extending for many miles along this coast will
be here found to increase considerably in its distance off shore, and I
consider that part (which runs out from Ras Ghow terminating in a
point) particularly dangerous, being passable for a vessel, unacquainted
wifh the peculiarities of this coast, to ground on one and a half fathoms
off shore. -

Occasionally the limit of this bank is perceptible from a ship’s deck
or masthead, but the most attentive precaution should be taken not-
withstanding. The person may imagine himself a veteran in these mat-
ters, for several instances of the wreck and loss of buggaloes, besides other
vessels have happened since the commencement of my survey. I would
not recommend a navigator to approach nearer than 20 fathoms from the
low point of Ras Arrar to Ras Ghow during the night, but in daylight
he may stand into not less than 15 fathoms; but here even great care
is_necessary,—the soundings towards it which I have had were 16,13
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2} fathoms, heaving the lead as quickly as possible, On some parts of
this bank the water breaks at low and spring tides.

The coast between Khore O.1.eera and Ras Ghow continues low and
sandy, strewed with a few bushy shrubs, and heve and there a rocky
point interrupts the desolate tameness of the scene. Ras Ghow is in
lat. 12° 39’ 45” north ; long. 42° 32’ 307 east,

The coast to the eastward of Ras Ghow as far as the next cape (Ras
Amaran) is flat and sandy, and for mary miles in the interior nothing
is to be seen but the same sterile uninteresting land, or ragged wild
bush covers some few acres, and even this dreary waste presented
beauties which seemed as astonishing as they proved welcome to our
party. ' :

The antelope, have, plover, partridge, and bustard dwell here in all
their native loveliness, whilst small birds of the most exquisite plu~
mage surprised and delighted us with their soft and melodious notes.
These indefatignble songsters are” indeed fated “to waste their sweet-
ness on the desert air,” for a more barren unverdant wilderness cannot
be imagined, than that which they inhabit.

The coast here forms a deep bay with tolerably regular soundings,
having 12 and 13 fathoms for two or three miles off shore. The bot-
tom is principally of clay and sand, in other places clay and shell, and in
others patches of rock. On the eastward side of this concavity, close to
the cape and mountain of Awaran, ships and boats will find excellent
shelter during the prevalence of easterly winds. This is a safe shore,
therefore vessels of any kind may choose their own depth and distance
on it. :

At Ras Amaran the territory of the Subiees terminates, It may
hereafter prove of some importance to understand more particularly the
dispositions and domestic habits of this singular people; 1 will-there~
fore record the trifling information it has been in my power to col-
lect, for although their extreme seclusiveness and uncultivated manners
may render a description of them unentertaining to many, yet it should
be remembered that I make my humble effort exclusively for the
benefit of those who seek an acquaintance with these localities, and
this wish may happily produce interest when, otherwise, my infor-
mation respecting this race of savages might become unpardonably
insipid.
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The people of the Subiee tribe are, notwithstanding their vast num-
ber, very little known, and less appreciated. The suspicious manner
with which they regard strangers of every kind is entirely owing to
the ungenerous treatment of their neighbours, who frequently visit
them from seaward, bearing terror and vengeance in their approach.
When thus driven from the little property they possess, of course it
becomes indisputably the prize of the plunderers, and this, too, is gene-
rally done under the plea of friendship. The Subiees use various im-
plements of war, among which are the creese or knife, matchlock, spear
and sword, and the constant attack upon their hospitality has inured
them to every species of revenge. They are naturally, I should think,
a kind and communicative people, formed by figure and constitution
for the endurance of every hardship and privation. I was particularly
anxious to have some intercourse with this tribe, and after many un-
successful efforts, Lieutenant Jardine was fortunate enough to procure
a hearing, It was some time, however, before this could be effected,
The landing of our party alarmed them considerably, and we had the
satisfaction, after all our trouble, to see them speedily take refuge in
the iuterior : however, perceiving the fright we occasioned, I gave
orders for the crew to fall back, and permit Mr, Juardine to advance
alone. This conciliatory manner had the desired effect, and those who
stayed to watch us, returned, entered into conversation by means of an
interpreter, and separated afterwards on cordial terms, promising to
bring us some of their cattle for sale. They were most punctual in the
observance of their promise, and I bought two or three very good bul-
locks of them for three and four dollars a head, also a few sheep.

Having advanced thus far with our new acquaintance, I thoyght it
would not be unadvisable to attempt establishing the good impression
our party had made; consequently I wrote a very complimentary letter
to the nearest chief, stating the gratification we felt in having disco-
vered the character of this tribe, and hoping that our next visit might
reccive a more friendly welcome, since the purpose of our appearance
among them was not plunder, but a wish to be of service to the whole
world by extending the knowledge of one of its proudest studies, added
to the desire of communicating with his tribe, of whose merits we had
so lately been assured, I alsorequested that two of my officers might
be allowed to visit the hills of Kurruz. To this wish I received an



70 CAPTAIN 8. B. HAINES'

immediate and obliging reply, appointing an hour of the next day,
when the sheriff would be prepared to accompany the adventurers,
This kind proposal we of course instantly accepted, not only as the
means of facilitating the journcy, hut also as a protection agninst those
ngtives who hiad not been warned of our communion with their coun—
trymen. True to his word, on the following day the sheriff arrived,
duly equipped for the travellers, Messrs. Ball and Grieves, who, thus
escorted, penetrated the terrible country of the Subiees, and ascended
the gloomy heights of Gibul Ginn, or the Fairy Hill, on which they
discovered the ruins of hewn stone before alluded to. I think we
may not scruple to date these erections so far back as the time of
Nukab el Hajar, Hisn Ghorab, &e. ’

This excursion inland gave universal satisfaction, and we congratu=—
lated ourselves on the perseverance which had effected such an intimacy
with our friends the Subiees. It is a strangely unaccountable eircum-
stance, but I have ever seen amongst the most civilised inhabitants of
this coast an unconquerable disposition to cupidity and treachery, even
among their nearest and kindest friends,—not merely a feeling evin-
cing itself in the character of one or two that you occasionally meet,
but a reigning principle of action, and I really almost regretted that we
should experience a powerful elucidation of this fact before we quitted
the coast of Khore Omeera. I wished to instil into the minds of this
people a great idea of European benevolence, and therefore, previous to
our departure, sent one present to the chief, and another to our Be-
douin acquaintance, consisting of some white cloth, a few common tur~
bans, and about one hundred pounds of rice, which last I begged might
be distributed amongst the poorer class (if such could be,) However,
when the presents were about to be given away by the interpreter, a
party of from forty to filty Bedouins, well armed, collected round the
party, and (attempting to bid defiance to the autliority of the chief
declared that not one of our purchases should be conveyed to the boat
until they had shared in an impartial distribution of the treasures we
had given. The boat’s crew, however, who were impatient actors in
the affair, were not so easily frightened by the clamorous declamations
of a few slrieking savages; therefore, seizing those articles already
paid for in money, they unceremoniously hurried off with them to the
boat, and pushed fairly away from shore, before the astonished Arabs
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could recover the surprise which this bold stroke of the white men had
called forth ; but they soon rallied and commenced their preparations
for an attack, until observing the cockswain coolly giving arms to his
crew, the redoubtable Bedouins withdrew to quarrel amongst them-
selves, and decide the question of the gifts. I always kept my boats
armed,—a plan which J conceive to be indispensably requisite upon
every occasion of intercourse with these people; for although they
possess some latent quality of principle, still the privileges of their
creed will always preclude any reliance on the word of faith given by
any one member of their community. I did not send on shore again
for several days, till they counstantly offered tokens of penitence for
their misconduct by signs aud sounds (more easily imagined than de-
seribed,) and at length a strange group collected at Bander Arrar with
flugs and camels finely caparisoned, evidently for the purpose of at-
tracting our attention. This little band consisted of the chief and
some of the Bedouins who had behaved so indecently a few days pre-
vious, and I had the gratification to find, that either policy, or the inke-
rent virtues of their dispositions, led them to make a formal declara-
tion of their error, After receiving these apologies, the chief would
have conferred the honor of a visit on me, but I was compelled to
forego such vast condescension, as every preparation had been com-
pleted for our departure from this part of the coast; then, after ac-
cepting a present of wild honey from His Highuness we bade them
farewell,

The Subiee tribe have two principal chiefs or sultans, who direct
and govern with unlimited authority. Their number is considered to
be about 12,000. The women of this tribe partake very little of the
bardy stern character of the men; generally speaking, they have light
fragile forms, with great depth in the glance of their dark and lustrous
eyes,—yet, notwithstanding the delicacy of their frames, all the most
gervile occupations are performed by them. They wear costume very
similar to that adopted by other eastern nations, but the elegance with
which this wild people arrange their slight coverings, might be well
imitated by the European who would aim at the attainment of nature’s
best perfection, The hair is sometimes allowed to fall over the shoul-
ders in unstudied negligence; but I observed those who were better
dressed usually braided their jetty tresses in a mode more nearly ap-
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proaching the fashion of the civilized Indian. The men wear very
light clothing, with a band lightly drawn across the waist for the pur-
pose of supporting the creese, with which they are constantly armed.
The Subiee territory is for the most part barren and unfruitful ; there
are, however, a few productive spots on which they cultivate coffee,
fruits, &e. Cattle may be always found in large flocks, as well as a
great number of camels. Though this tribe bears universally a spirit
of deadly revenge towards their encmies, yet amengst themselves they
appear to be a happy and contented race. The religion of the Subiees
is Mahometan. -

Ras AMARAN, in lat. 12° 43’ 30”7 north ; lon. 44° 49’ 40” east, is
a small rocky island, divided from the main land by a narrow channel
. almost wholly filled up with rock. It has also a very remarkable hill
on its south end. Farther in shore, separated only by a low strip of
sand is a lofty mountain 742 feet above the level of the sea, forming
the western side of Bander Tujjum, north of this bander liés the tomb
of Sheik Summara, surrounded by a few fishermeun’s huts ; off the west-
ern part of the island are three small rocks of considerable elevation
with deep water close outside them,

BaNDER FUssuM, a small bay between the lno'h land of Gibul Hassam
and Ras Amaran, about six miles broad’ by two and a half deep with a
small round island on the centre of it, and a rock barely covered with
water about 800 yards to the E, S, E, of it, with from five to six fathoms
between it and the island. A shoal patch extends a short distance off
the N, N. W. of this island. There is also a small dark-coloured peak
called Jeseret Aboo Shumma, near the tomb on the western side of the
bay ; and to the westward two anchorages for small boats may be
found. The land surrounding the bay to the eastward and westward
consists of a low, dreary, and swampy tract of sandy hill, giving each
separate range of mountains the appearance of an island at high water.
The bottom is principally of sand or mud, and duriug spring tides
the soundings are very regular.

GiBuL Hassaw, a line of granite hills, the highest peak of which I
found to be 1273 feet ; a deep ravine winds itself throughout the re-
cesses of these hills, shaping its course towards the small anchorage of
Bander Sheikh, The outline of this coast is beautifully diversified.
The towering hills of Gibul Hassan forming into one cape, with num—
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berless projecting points, to each of which the Arabs have assigned
a name; the most southerly one, called Ras Magillub Haidee, is in
Lat. 12° 43’ north, long. 44° 59’ east, and lies to the westward of
Bander Sheik.

On the eastern and southern sides of this range are nine rocky
islands, nearly connected with the main land at low water springs,
Two of these islands lie in the very middle of the entrance to Khore
Ghadier, another is situated on the south—east point, called Ras Sul-
lieel, and five off the north-east bluff,—about a mile from the shore,
soundings are perfectly safe here, with fifteen fathoms off Ras Magillub
Haidee, but as you approach nearer they become less regular.

The white Tomb of Sheik Ghadior is about 1100 yards to the north-
ward of Ras Aboo-Gheama. At the extreme point near this spot the
Hagrabees deposit coffee, cotton, and a few other articles of merchan-
dize, in readiness for the small trading boats lying in Bander Sheikh
and Ghore Ghadier, the only two ports belonging to the Hagrabee
tribe.

At the east end of Gibul Hassan is a double peak of granite, 700 foet
in height ; from its uncommon appearance it is known by the name of
the Ass’s Ears. The land to the northward of this mountain con-
tinues low, resembling an island when seen from a short distance, perbaps
owing to Khoree Bier Hamends almost entirely surrounding its northern
base.

Bier HAMED is a fort and village, the residence of the Sultan of the
Hagrabees. It contains a population of about two or three hundred,
situated almost on the meridian of the Double Peak, at the east end of
Gibul Hassan, about three miles from the beach in Aden Harbour, or
Bander Toowjee.

The territory of the Hagrabees does not altogether exceed twenty
square miles, _with a population of about 600 males,—a handsome and
dauntless body of men, who keep their more quiet neighbours in a con-
stant state of alarm by the alertness and temerity of their movements,
They are governed by a chieftain named Hamed Ben Maidee, who in
person conducts them through every kind of war and rapine, and for
many years has supported a most resolute independance, until at length
compelled by the Sultan M. Hassan to pay a small annual tribute, in
consideration for the freedom with which he is allowed to destroy the
property of the Abalees.
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The active cunning and infidelity displayed in every instance by
this wary chieftain of the Hagrabees, has caused his name to become
universally detested among the neighbouring tribes ; while his victims,
in awe-struck amazemeunt, even applaud the wonderful intrepidity of his
successful attacks. I am told that he several times has assisted in the
subjugation of a tribe the very day after he has terminated a treaty of
peace with them ; but the great distrust towards this man originates in
the quiet manner he assumes, to first conciliate, and then destroy, the
credulous people about him. The Hagrabees are well acquainted with
the method of extracting spirit from the date-tree, and, in opposition
to their creed, the instances of intoxication are very frequent.

I vainly endeavoured to elicit something like civility from these

savages, but all my efforis were useless, until an incident foreed them
to acknowledge the superiority of my boat's crew. They at first replied
to the overtures of good will (evinced by two officers, Lieut. Sanders
and Mr. Barrow), by pointing the range of their matchlocks towards
them. However, practical experience soon convinced them that the
British barrel carried its ball quite as surely as the arms they used,
whereupon an immediate retreat proclaimed their concession, and I -
forthwith reported this inauspicious reception to their chief, who
behaved most complaisantly, issuing instantaneous orders for the safety
and benefit of our party. The Sultan appeared well disposed towards
~ us (as strangers), Messrs. Cruttenden and Grieves, who obtained leave
to visit the town, received very hospitable attention from him, and
returned exceedingly satisfied with the interview. :
- The women of this tribe are generally pretty ; a slight elastic health~
ful form, added to a constant cheerfulness, creates a sort of charm and
interest not often awakened by the tawny inhabitants of a desert
country, They are particularly industrious, eultivating the land and
performing all manner of servile occupation with the greatest apparent
happiness. _

In these pursuits they are of course assisted by the men. The
principal produce of the soil is jawaree, of which they export large
quantities. The Hagratiee territory, is bounded on the N. E. by the
provinces of the Abdalee and Houshabee tribes, and on the western by
that of the Bubiees. It is a low flat tract of country, with little culti-
vation proportionate to its extent ; sheep and goats are frequently seen
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in immense flocks grazing on the thin and scattered pasture, tended by
the watohful eye of the Bedouin shepherdess,—and a very: pretty
interesting variety does this scene afford to a person who has been
gazing for months together on one continued prospect of plain and
mountain, especially when ths ear is at the same moment delighted by
the merry chirrup of the Baya (bottle-crested sparrow), and the
warbling melody of a small beautiful, bright yellow bird, with the
smallest legs of crimson.

The aspect of this country is very unpleasing, apparently consisting
of one dreary heap of sand hills, scarcely relieved by a jungle bush,
Dr. Hutton and Mr, Cruttenden, who travelled for a short distance in
the interior, met with thick forests of thorny acacia, where the antelope

- seeks shelter from the rays of the scorching sun ;—doves are very nu-

"merous ;—indeed, notwithstanding the disadvantages of this unfrequent-
ed land, there are many objects which serve to enliven the traveller as
he passes on. The Sultan has two or three horses in his possession, a
great number of camels and bullocks, which I fancy are considerably
increased by his successful attacks upon his neighbours. The people
of this tribe profess the Mahomedan religion, but are not very strict
observers of its tenets, except whenever the morality of Mahomet
coincides with their own unlimited excess. To the northward of
Gibul Hassan lies the entrance to Khore Bier Hamed, with twelve
to sixteen feet water ; about two miles further up this channel the depth
decreases to ten and fifteen feet, becoming narrower with the deepest
water on the southern side, gradually ending in an extensive swamp,

Baxper ToowYE, oR ADEN HARBOUR.—A deep and .extensive
bay which lies between the high mountain of Aden (called Gibul
Shumshan) forming its south-east side, and that of Gibul Hassan
on the south-west; its breadth is about eight miles from E. to W.
by nearly six deep. The Peninsula of Aden is almost divided
from the main land by a creek called Khore Muksa, that runs
into a considerable distance on the eastern side of the bay, and exactly
opposite on the westward the promontory of Gibul Hassan is very
nearly separated in a similar manner by another creek called Khore
Beir Hamed, of larger dimensions, thus apparently forming two sentinel
islands to guard the approach of this magnificent bay. To the east—-
ward there is an outlet in which five rocky islands are situated, The
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most important, named Jezeret Swayeeh, is 300 feet high, and at low
water it appears almost united with the main. To the southward,
Jezeret Fringee, Kulfatain, Kaset, EIl Hamah, and Murzuck Kiebir.
To the N. E. are two others from which a bank extends for the dis-
tance of 3000 yards off the northern shore, terminating in a point and
very nearly connecting them with the main. These last are called
Jumallica and Alliea.

HEEDIAFF is arocky projection from the mountain of Shumshan, To
the eastward of which, a little beyond the point of El Aynah, is a small
flint rock with the water considerably deeper off it than to the west-
ward ; between it and the shore twelve feet of water may be found.
A ship may anchor in any part of this bay. The soundings gradu-
ally decrease towards the shore, except off the flat point to the south of
Allica, where it shoals rather suddenly ; five, four, three and two fathoms
may be obtained in each direction, but during westerly winds the
smoothest anchorage will of course be found on the western side: if
however, it is requisite for a vessel to take up a position elsewhere, I
should recommend it to be just past Flint Island, I met withno swell
in the bay while the wind was easterly, nor is there any to speak of
when blowing from the westward.

Ras TARsHAIN forms the eastern side of Bander Toowye ; a vessel may
round this point at the distance of 500 yards in four and five fathoms ;
and also Ras Marlent, laying immediately to the northward of it, pro-
ceeding thence keep still on the same course passing Flint Island about
150 or 200 yards to the northward, taking up a position & quarter of a
mile to the eastward, where she will find from seventeen to twenty feet at
low water spring tides, The tides in the bay are strong and very ir-
regular, owing to the influence of the currents outside; at full and

. change of the moon I frequently observed the rise and fall of the tides
to be about 8% feet between the hours of nine and ten.

CAPE ADEN, a high rocky promontory, the most elevated part of which
bears the name of Gibul Shumshan,* in allusion to the turreted peaks of
its summit ;—the highest being 1776 foet above the level of the sea. On
a clear day I have seen this peak at the distance of sixty miles. Gibul
Shumshan is almost entirely composed of limestone. Cape Aden is sur-
rounded by small rocky points, one to the southward called Ras Sin-
cila, in lat, 12° 457 107 ; long. 45° &, makes the south point of this cape ;
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and Ras Marslug, on the same rock, serves as a protection to the bug-
galoes anchored in Bander Duras during the strong east winds.
The encroachment of the sea from Khore Mucksa at spring tide so

~completely seems to environ this cape, that when observing it from a
short distance a person can scarcely be induced to suppose it other than

a mountain island,

- To the eastward of the cape lies the town of Aden, lat. 12° 46’ 407 N. ;
long. 45° 10'26” E, Good water may be procured provided a few pre-
cautionary measures be observed, such as allowing an European to su~
perintend the filling of the casks, and afterwards seeing they are safely
conveyed on board the vessel. The first time of my landing here, I of
course did not think it requisite to watch the Natives with such care-
ful vigilance, and consequently my “ good faith” was rewarded with
salt water instead of fresh, This imposition was frequently practised
towards the uninitiated. Jungle-wood may also be had in great abun~-
dance, but as almost every article of food is brought down from the in-
terior, vegetables and fruit are always exceedingly scarce. In August
and September grapes and pomegranates are procurable ; bullocks and
sheep appear to be rather numerous, and occasionally a few ducks and
fowls may be seen in the market.

- Aden bears a striking resemblance to Gibraltar, and could with great
facility be rendered as impregnable ; its rocky and magnificent heights
are even more formidable in appearance, and would require compara-
tively but a small force to protect it against invasion., The little vil-
lage, formerly the great city of Aden, is now reduced to the most
exigent condition of poverty and neglect.—-

In the reign of Constantine this town possessed unrivalled
celebrity for its impenetrable fortifications, its flourishing commerce,
and the glorious haven it offered to vessels from every quarter of the
“world ; but how lamentable is the present contrast. With scarcely a ves-
tige of its former proud superiority, the traveller only sees and values
it for its capabilities, and regrets the barbarous cupidity of that Go-
vernment under whose injudicious management it has fallen so low,

" It was also, during the reign of the Emperor Constantine, that Aden
was first known by the appropriate title of the Roman Emporium ; and
only so far back as the reign of Solyman, we learn that this city was
considered of sufficient importance to engage two powerful nations
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(the Turks and Portuguese) in long and determined struggles before
either would relinquish the prospect of so desirable an acquisition to
their power ; however, the slaughter continuing without intermission,
and the force of each rival nation rapidly diminishing in consequence,
Aden once more fell into the possession of its original masters (the
Arabs), who still enjoy their system of monopoly and oppression to the
greatest extent ; and, not only are the actual subjects of this revolting
government made sufferers by its influence, but resident merchants—
nay visitors of every nation, are alike rendered the sport of this osten-
tatious barbarism. Thus the town has lost its reputation, and vainly calls
forth all the credulity of imagination to trace (in its present degra—
ded state) the ruins of a vast city. It is thiuly inhabited ; the popu-
lation certainly not exceeding 600,250, of whom are Jews 500, Banians,
and the rest Arabs. The fwo former occupy th¥ best houses, and are
considerably the most opulent. The town of Aden holds an assistant
Governor (or Dowlah), a Custom Master with one or two assistants,
and a guard of forty or fifty Bedouin soldiers.

The government is despotic in the extreme, absolute power being
vested in the hands of an independent prince, an imbecile 0old man who
readily and welcomely sacrifices everything to the attainment of two
adored objects—(indolence and wealth.) This Prince, or Sultan, govern-
ing the whole territory of the Abdalee tribe (is named M Hassan Ben
Fudthel Abdul Kurreem), fifty years of age.. His family consists of
seven sons, the eldest twenty-two and the youngest six years.old,

HaMEeD ALl

FupTHEL, ] KURREEN,
ABDULLA, KHAMAS,
ABDUL, SuBa1L,

I have added this list of their names, as it is ¢customary for the son to
succeed the father in the government of the tribe.

There are countless advantages to be derived from the possession of
this port ; that it is unquestionably the one best adapted for trade on
the whole coast of Arabia, is an established fact, both from its natural
fitness as a sea port, and more especially on account of its geographi-
cal position. It will be a happy circumstance when the merchant
and traveller can find easy access to the rich provinces of Yemen, and
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Hydramont, whege coffee, gums, frankincense, and other valuable pro-
duce will afford a lucrative return for the merchandize of our own
country, and sailing vessels be spared the danger and expense of the
route through the straits of Bab-el-Mandeb—Aden would thus, no doubt
be gradually recovered from its present servile indigence; and as it
receives from British perseverance the first step towards regaining its
former grandeur and celebrity, England may at the same time find her
own views not deteriorated by the effort. The Sultan will perhaps in-
terfere some slight obstacle when he perceives the increasing influence
of another power ; but his imbecility and grovelling disposition have
evinced themselves too recently to render him a formidable opponent
to the persevering blandness of an European diplomatist, It may not
appear an uninteresting digression to relate a circumstance which took
place in the year of oufLord 1836, and may serve as a convincing tes—
timony that the valour of this Sultan would present no determined or
insurmountable impediment, should the views now in contemplation be
ever realized,

A party of the Fouthelee tribe made an excursion into the Abdalee
territory, and unmolested, proceeded as far as Aden, which they of
course entered, ransacked and robbed of 30,000 dollars ; after this, by
the advice of their patron saint, Sheik Sein Ben Alvee Hyd:roose, they
retreated, committing very little devastation elsewhere. When thé
Sultan received intelligence of his immense loss, his rage became ungo-
vernable ; and -in a transport of passion he ordered that a land aund sea
force should be immediately fitted out, and the dominions of the
Fouthelees invaded without mercy. This was done, and a. measureless
quantity of powder and shot wasted at too great a distance from the
marauders to do the slightest injury to any one of thém. The angry
temper of the Sultan at length became calm, and he actually entered
into a promise to pay a yearly tribute of 364 dollars, 365 mensuries,
and 40 camel loads of jowarree, to the invaders if they would proclaim
a treaty of peace.. This anecdote will not exhibit any extraordinary
courage in the character of a Prince, and the Chief of a powerful tribe,
containing about 10,000 souls, and able upon emergency to bring 4,000
matchlocks into the field; but they are an indolent irresolute people,
too nearly reflecting the conduct of their ruler.

An eminent traveller has compared the scenery of Aden to that of
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Cintra, but the imagination must possess more fertxhty than mine does,
to perceive any just resemblance (in the dreary dark and trackless
heights of Shumshan) to the fertile loveliness of that immortal hill,

The most imposing feature in the scenery of Arabia appears in the
wild grandeur of its magnificent and dark mountains ; although arid
and barren to p degree, their variety of shape forms a great and
striking beauty.

From the town of Aden, and gradually ascendmg to the top of
Gibul Shumshan, the eye passes over an immense plain, surrounded by
singularly pointed hills rising above each other, in every fantastical,
form, till nature seems to have raised an amphitheatre of her own, and
in commemoration of the work has crowned the summit of these lesser
peaks with many an interesting and honorable resord of the past.

The remains of several old fortifications, and afser edifices, are to be
met with amongst the rugged paths of Gibul' Shumshan. In 1838,
accompanied by Lieutenant Swan, Dr. Arbuckle and Mr, Hamilton, I
ascended this mountain, and discovered to my surprise that an excellent
* road had alrcady been made, from its base to the very edge of its
summit, built in a zig-zag direction ; or (I would rather say) in one
continuation of irregular angles, varying from twenty to forty degrees,
ten and twelve feet broad, and in some places raised to the height of
twenty feet,

Many centuries must have elapsed since.this great and skilful
undertaking was completed, yet it is extraordinary to observe how
slightly it has suffered from the destructive consequence of time ; an
engineer of the present day might be induced to question the
antiquity of such efficient labourers, but I believe there exists no doubt
of éhe remote era in which this road was constructed. While I was
occupied in the more immediate duties of the survey, another important
fact was ascertained through the united perseverance of the late Dr,
Hutton and Mr, Cruttenden, concerning a narrow path of land which -
- has for many years been classed among the relics of Roman industry.
However, these gentlemen have now placed every particular of this
(frequently mistaken) track beyond the possibility of dispute, and dis~
covered to the world (“ not a Roman road,”) but the celebrated Aque-
duct of Solyman, extending to the immense distance of 16,320 yards
inland, It is built with red brick and stone, and about four feet six
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inches wide, the water-course enclosed messures nineteen by sixteen
inches, commencing at Dureib-el-Arabi, a wall at the entrance of
. Aden and terminating at Biyar Ambheit, from whence the water was
drawn to sup’ ly the several reservoirs placed at certain distances
along its side. The vast labor and expense employed by the Turks
in securing a sufficient supply of water is almost inconceivable, The
number of picturesque over-hanging tanks, which are filled by the
mountain stream, and made from excavations in the limestone rock,
with the deep hollows beneath prepared to receive the surplus water
overflowing from those above, can searcely have required more indefa-
tigable exertion than the abysmal well of the valleys, Fhere are se-
veral tanks of great ‘magnitude in and ‘around the town, and about
300 wells lie towards the plain, many of which ‘are hewn out of the
solid rock from 60 to325 feet deep. . The well of Biyar Amheit, be-
“fore mentioned, is nearly sixty feet in depth, and the ruins around it of
a small protecting fort attach an additional interest to its origin; ano--
ther splendid tank just beyond the wall I have previously 'noticed was
- exclusively intended for the use of vessels in the harbour. These in~
numerable and vast resources naturally must lead a -traveller to infer
-that the population of Aden was indeed considerable; or the luxury of
cleanliness éstimated by the Turks in a higher degree than by those
who now oceupy and govern the country. It'is very apparent that at
least‘the bare idea of a deficiency was apprehended by its governors as
the worst calamity whlch could possnbly befall the people.
Scm-cely 250 years "dgo Aden ranked’ amongst the proudest commer-
cial cities of the East but how different i is its preseut condition, even
trade dependmg on the chance vessefs pnssmg from the. Gulf of Persia,
cloths, iron, lead, rice, dates, &e. ; and oecasnona]ly boats from Burbura,
Bander Gassum and Zeyla, laden’ with sheep, afford the Arabs an op-
portunity of purchasing datfle of a larger und superior kind to those
of their own provmce. The only commodities exported conslst of
coffee and j Jowaree, in'very ‘small’ quﬁntltles, nevertheless a heavy duty
is ‘levied upon each article of import and _export, and although 8 pur—
chase be  ever ' so trifling it involves a concomitaat expense by way of
tax. Land is charged at the rate of 25 per cent., and I believe the whole
amount of regular revenue duty is about 12, 000 dollars annually ;—

[ 4
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albeit the Dowlah mauages to increase this sum rather considerably
by certain extra charges adapted to the occasion, and it really iway be
advocated in praise of this liberal steward, that he carefully allats to
his sacred master a portion of the immunities arising from the charge
by which travellers are constantly defrauded. The Shltan possesses
two or three vessels, and is considered the principal merchant of his
tribe. It is most lamentable to see an independent Prince, uniting
every requisite wherewith to reinstate this fallen city, so completely
blinded to every sense of advancement. The trifling cost which is
expended to support the dignity he never deserved, certainly does nog
exceed 800 or 1000 dollars per annum,

On the southward side of thé plain just beyond Aden, is a burial-
ground or cemetery of the Turks, replete with interest to the historian ;
many of the graves are wholly constructed of beautifully-veined and
clear white marble. The head-stones are generally inlaid with jasper
tablets, on" which an inscription is engraved, surmounted by the cap and
turban (Turkish- insignia), relieved by many elaborate and curiously-ex-
-ecuted devices.

There are three brass guns still remaining &t Aden, and which are
no doubt relics of Solyman the Magnificent (this may fairly be sup-
posed from the inscriptions they \bear,) perhaps ‘brought to Aden by
his fleet in the year 1530, and cast from the models of the great guns
he had previously captured from a Venetian galley. The principal resi-
dence of the Sultan is at Lahighe, a dirty populous town about fifteen
miles from Aden,lat.-13° 2’, long. 45° 00’ 30~, standing on a wide
plain surrounded by gardens of date-trees. This palace is built of
mud and stone, neither remarkable for its beauty or size, The law of
order assuredly never existed here, the streets seem entirely formed by
.chance, without the slightest regard to paths, or scarcely any road at
all ; one other stone house adorns the east end of the town, while the
less splendid are constructed of cadjan, in the most rude unsightly
style,

Lahighe contains probably 5,000 souls, among whom are a fow
miserable Jews and Somalis. The house of the Sultan is guarded
by a host of armed slaves ; I do not suppose he has more then 400 sol-
diers who receive a stated remuneration for their hard services. The
scenery and climate of Lahighe are both equally sad in prospect ; those
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inhabitants who constantly reside within its walls are sallow, unhealthy
small, and slender men, nor do the women possess one charm of person
or manner,~an uncouth address and graceless savage air are their only
chances to attract attention. The Bazaar is filled with inferior silk
cotton cloths, dates, ghee, tobacco, and such like, most of them the
produce of their own manufacturers and gardens; a great portion of the
land in the neighbourhood is cultivated, and produces a small quantity
of fruits and flowers, amongst which I observed the melon, lime,
mangoe, almond, plaintain, and. jasmine, which last is very highly
prized by the Bedouin girls, who link it mto wreaths to adorn their
raven ‘tresses.

In the journey from Aden to Lalnghe the traveller passes through
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